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TIME COMPLIANCE TECHNICAL ORDERS 
The following Time Compliance Technical Orders have been incorporated in this manual or in outstanding 
Safety Supplements: 

Number 

T.O. lC- 130- 702 

T.O. 1C- 130A- 694 

T.O. lC-130- 688 

T . O. lC - 130-822 

T.O. lC-130-831 

T.O. 1C- 130A- 648 

T.O. 1C- 130A- 788 

T.O. 1C-130A- 659 

T.O. l C- 130- 759 

T.O. 1C-130A- 569 

T.O. lC- 130- 699 

T.O. lC- 130- 838 

T . O. 1C- 130A- 793 

T.O. lC- 130- 784 

T.O. lC-130-743 

T.O. lC- 130- 764 

T.O. lC- 130- 740 

T . O. lC- 130-554 

T .O. 1C- 130A- 600 

T.O. 1C-130A- 544 

T.O. lC- 130-794 

T.O. lC- 130-821 

T.O. lC- 130- 823 

T.O. 1C- 130A-753 

T.O. lC- 130-824 

T .O. 1C-130(A)E- 501 

T.O. 1C- 130(A)E- 502 

T .O. 1C-130(A)A-518 

Title 

Permanent Closure of Forward Cargo Door Openin g 

Deactivation of GTC Compartment Fireye Dector System 

Redesign of MLG Shelf Bracket Installation 

Installation of FM622A VHF- FM Radio and KY- 8 Speech Incryption Capa­
bility 

Installation of Aircraft Fuel Cell Explosion Suppression 

Installation of Transistorized Torqmeters 

Installation of Pylon Tanks 

Installation of TACAN AN/ ARN-21 

Installation of Nose Wheel Inspection Pane l and Window 

Installation of Hydraulic Inline Pressure Filters 

Modification of QEC to Incorporate Transistorized Temperature Datum 
Control Amplifier System 

Installation of AIMS Equipment 

Installation of Multiple UHF Antenna System AN/ARQ-23 Radio Set and 
AN/APN-147, AN/ ASN- 35 Doppler Radar and Radar Computer 

Installation of Automatic Emergency Lighting System 

Instal lation of Hytrol Mark II Anti -Skid Brake System 

Incorporation of Provisions for Emergency Extension and Rigging of MLG 

Retrofit Replacement of NLG Drag Strut and Retraction Mechanism 

Installation of Collins VHF101 

Installation of Alarm System 

Installation of Master Fire Warning Light 

Installation of Check Valves in Brake System Return Lines 

Rework of NLG Drag Strut Actuator 

Readjustment of NLG Drag Strut Actuator 

Installation of MA-1 Accelerometer 

Installation of Lower Anti- Collision Light 

Installation of Intervalometer for the LAU-74 Flare Launcher, AC - 130A, 
AC - 130E Aircraft 

Installation of ALE-20 Flare Ejector Set, AC- 130A, AC - 130E Aircraft 

Modify AN/ APR-26 System to Provide Audio Signal and Install Additional 
Antenna, AC- 130A Aircraft 

Flyleaf - 1 
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TIME COMPLIANCE TECHNICAL ORDERS (Cont) 

T.O. 1C- 130(A)A- 521 

T .O. 1C-130(A)A- 522 

T . O. 1C-130{A)A- 523 

T .O. 1C- 130(A)A- 524 

T .O. 1C-130(A)A- 525 

T .O. 1C-130(A)A- 526 

T.O. 1C- 130(A)A-530 

T.O. 1C- 130(A)A- 532 

T.O. 1C- 130(A)A- 533 

T.O. 1C- 130(A)A-534 

Flyleaf - 2 

Provide Alternate Pitch Signal From LTN-51 Inertial Platform to Auto­
Pilot, AC- 130A Aircraft 

Provide Power Supply Spike Supression for AN/ ARN- 92 Computer, AC-
130A Aircraft 

Install Active Television (GLINT), AC-130A Aircraft 

Install AN/ AAD- 7 Infrared System Water Separator, AC-130A Aircraft 

Modify Oxygen System, AC- 130A Aircraft 

Install External Call Switch at Right Scanner Position, AC-130A Ai rcraft 

Provide VHF-AM to Cargo Compartment Intercom Station, AC - 130A 
Aircraft 

Relocate Portable Oxygen Bottles, AC-130A Aircraft 

Correction of Tacan and Other EMI Problems, AC -130A Aircraft 

Installation of Improved Radar Warning Capability, AC-130A Aircraft 
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• ·.·.Know Its Capabilities 

SCOPE. 

This manual contains the necessary information for safe and efficient operation of the AC-130A. These: instruc­
tions provide you with a general knowledge of the airplane, its characteristics, and specific normal and emergency 
operating procedures. Your flying experience is recognized; therefore, basic flight principles are avoidec'l. 

SOUND JUDGEMENT. 

Instructions in this manual are for a crew inexperienced in the operation of this airplane. This manual provides 
the best possible operating instructions under most circumstances, but it is a poor substitute for sound judgement. 
Multiple emergencies, adverse weather, terrain, etc. may require modification of th!:! procedures . 

PERMISSIBLE OPERATIONS. 

The Flight Manual takes a "positive approach" and normally states only what you can do. Unusual operations or 
configurations (such as asymmetrical loading) are prohibited unless specifically cover ed herein. Clear ance must 
be obtained from the Flight Manual Manager before any questionable operation is attempted which is not specif­
ically permitted in this manual. 

HOW TO BE ASSURED OF HAVING LATEST DATA. 

Refer to T.O. 0-1-1-3, its monthly supplement, and the latest safety or operational supplement flyleaf. 

STANDARDIZATION AND ARRANGEMENT. 

Standardization assures that the scope and arrangement of all Flight Manuals are identical. The manual is 
divided into nine fairly independent sections to simplify reading it straight through or using it as a reference 
manual. 

ii 
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USE OF WORDS SHALL, WILL, AND MA y . 

Tht> following definitions apply to words " shall ," "will." and "may" found throuirhout the 1n:111ual: 

Sh:ill and Will - Used to indicate a mandatory r equirement. 

May Indicat es an acceptable or suggested means of accomplishment. 

YOUR RESPONSIBILITY - TO LET US KNOW. 

Every effort is made to keep the Flight Manual current. Review conferences with operating personnel and a con­
stant review of accident and flight test reports assure inclusion of the latest data in the manual. However, we 

l:~ cannot correct an error unless we know of its existence. In this regard, it is essential tha t you do your part. 

f . 

Comments, corrections, and questions regarding this manual or any phase of the Flight Manual program are wel­
comed. These should be forwarded through your Command Headquarters to Warner Robins Air Logistics Center, 
Robins AFB, Georgia, 31098 ATTN: MMSRE. 

iii 
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PROPELLERS .. . 

OlL SYSTEM .... 

F UEL SYSTEM . . 
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E LECTRICAL POWER SUPPLY SYSTEM S .... 1·41 

HYDRA ULJC POWER SUP PLY SYSTEMS . . . 1-70 

FLlGHT CONTROLS. . . . .. 1·77 

FLAP SYSTEM . . . . . . ... 1-82 

THE AIRPLANE. 

The Lockheed AC-130A is an all-metal. high-wing. 
long-range, land-based monoplane. The fuse lage is 
divided into the cargo compartment and the fligh t 
sta tion. It can be full y pressurized and air condi· 
tioned, both in flight and on the ground. The mis­
sion of the airplane is to operate as an aerial gun· 
ship. The AC-130A can be use d on landing strips 
such as those usually found in advance base opera­
tions. 

INTERIOR ARRANGEMENT. 

The fuselage is divided into the cargo compartment 
and the fligh t station. It may bP fully pressurized 
(for ferry configuration) and air con ditioned both in 
flight and on the ground. 

PROPULSION. 

PcJ\<~·r i:; suppl iC'd by luur Allison tur!J1Jprop. 1·1111~1 ;u11 

speed engines. Each engine drives a 3-blade Aeropro-
ducts electrohy draulic, constant-speed propeller having 
full feathering and reversible pitch. 

••••••• 

Tab!P of Content~ 

LANDING GEAR SYSTEM 

NOSE WHEEL STEERIN(.; SYST Ei\1 

BRAKE SYSTEM ... . .. . 

1'.0 . 1C-130!A)1\· l 

1 ·8i 

1-93 

1·93 

ANTI-SKID SYSTEM < AlH.PLANES NOT 
MODIFIED BY T.~. lC-130-7431. 1-98 

ANTI-SKID SYSTEf\1 I AIRPLANES 
MODIFIED BY T.O. 1C·130-743} . 1·98 

1-99 

1·105 

1· 111 

1·114 

INSTRUMENTS . .... . .. . . .. .. . . . 

EMERGENCY Fl~ l:lPMf.. \. I ... . 

SEATS ...... . .... .. . 

AUXILIARY EQl'IPMl~NT . 

AIRPLANE DIMENSIONS. 

The principal dimensions of the airpla1w are: 

Wing Span . 
Length ... 

11C.1~ht •... ...... ...... .. 

l 3 2 feet 7 inches 
. 97 feet 9 inches 

Stai>il11.~r Spa11 ..... ......... . 
3H lv.-t ·I 1111 lws 
52 ft-et 8 Ill die:; 

. 124 ,200 puu11ds 
seP Se<' t 1<111 v. ) 

Maximum Gross Weight . . ..... . 
f F nr t·omplel<' Weight informati u11, 
Car;,:o ComparlmC'nt Dimensions: 

J.en1-rth . . . ...... . 
Width ... . .. . . 
Hei µht 

CREW. 

.... . .. 41 feet 
I 0 feel 3 inl' hes 

...... . . 9 teet 

The flight deck and cargo compartment provide for 
a crew of fourteen. Four crew members are located 
on the flight deck and Len in the cargo compart-
men L. 

The four fli ght dPck crrw members indude the pilot, 
copilot, navigator. and flight t•ngineer. 

l · 1 



T.O. lC-130( A)A·l 

The ten cargo compartment <'rew members include 
a fire control officer ( FCO). and infrared operator 
(IR), an electronic warfare orficer IEWO ). television 
operator (TV), five weapons mechanics (WM), and an 
illuminator operator (10). 

An operator's booth . installt>d on th e right side of 
the cargo compartment. hous~s the FCO, IR operator, 
EWO, and TV operator. 

The IO is stationed on the cargo ramp as an afL 
scanner. Five weapons mechanics man the gun sta­
tions (20mm, 7.62mm, and 40mml. 

ENGINES. 
The airplan(> js powered by four Allison T56 - A- 9 
turboprop engirws, which develop approximately 3, 750 
ESHP, l QI'(, of which is jet thrust. The basic enginE' 
consists of two major assemblies - a power section 
and a reduction gear assembly - which are attached to 
each other by an extension shalt assembly and two 
supporting struts. Fuel, starting, ignition, control. 
and oil systems are provided wiU1 the engine. 

POWER SECTION. 

The power section oJ the engine is composed of a 
single-entry, 14- stage, axial-flow compressor; a set 
of six combustion chambers of the through-flow type; 
and a 4-stage turbine. Mounted on the power section 
are an accessories drive assembly and components 
of the engine fuel, ignition. and control systems. At· ­
celeration bleed valves are installed at the 5th and 
10th compressor stages and a starting bleed is in -
stalled at the 14th stage to unload the compressor to 
facilitate engine starting. A manifold is installed at 
the diffuser to bleed air from the compressor for air -
plane pneumatic systems. Anti-icing systems are 
provided to prevent accumulation of ice in the engine 
inl et air duct . Inlet air enters the compressor through 
a r:;coop and duct below the compressor and is pro ­
gressively compressed through the 14 stages of the 
compressor . The compressed air (at approximately 
125 PSI, 600 ' F) flows through a diffuser into the com -
bustion section. Fuel is introduced in the combustion 
chambers and burned to increase the temperature and 
thereby the energy of gases. The gases expand through 
the turbine, causing it to rotate and drive the com -
pressor , propeller, and accessories. Gases, after ex­
panding- through the turbine, flow out through a tailpipe . 

EXTENSION SHAFT ASSEMBLY. 

The extension shaft assembly consists of two concen­
tric shafts and torquemeter components. The inner 
shaft transmits power from the power section to the 
reduction gear. The outer shaft serves as a reference 
so that the torsional deflection of the loaded inner 

1·2 

shaft can be detected by magnetic pickups of a torque 
indicating system. 

REDUCTION GEAR ASSEMBLY . 

The reduction gear assembly contains a reduction gear 
train, a propeller brake, an engine negative torque con­
trol system, and a safety coupling. Mounted on the 
accessory drive pads are the engine starter, a DC gen­
erator, a hydraulic pump, an oil pump, a tachometer 
generator and an AC generator on each of the in­
board engines. The reduction gear has an indepen­
dent dry-sump oil system. The reduction gear train 
is in two stages, providing an overall reduction of 
13.6 to 1 between engine speed (13,820 RPM) and 
propeller shaft speed (1,016 RPM). The propeller 
braY.e, engine negative torque control system, and safe· 
ty c ·1upling are described in following paragraphs. 

Propeller Brake. 

The friction-cone type propeller brake acts on the first 
stage of reduction gearing. During engine operation, 
it is held disengaged by oil pressure. As engine speed 
is reduced and oil pressure drops, the braking surfaces 
are brought into contact by spring force to help slow 
the propeller to a stop. To keep the brake from 
dragging during engine starting, starter drive torque is 
applied through helical splines on the starter shaft and 
the starter gear on the outer brake member to disen­
gage the brake. The brake also engages to stop re­
verse rotation of the propeller. 

Safety Coupling. 

The safety coupling is provided to decouple the power 
section from the reduction gear if negative torque ap­
plied to the reduction gear exceeds approximately 
6,000 inch-pounds, a value much higher than that re­
quired to operate the engine negative torque control 
(ENTC) system. Because of its higher setting, the 
safety coupling backs up the ENTC system to reduce 
drag until the propeller can be feathered. 

ENGINE FUEL AND CONTROL SYSTEM. 

In a turboprop engine (figure 1-7) the turbine extracts 
the maximum amount of energy from the gas stream. 
This is done to drive not only the compressor and the 
accessories but also the propeller. Since most of the 
gas stream energy is absorbed by the turbi~e, the jet 
action, while still effective, is reduced considerably. 
A reduction gear is used because the turning speed of 
the power unit is too high for use with a propeller. 
In flight , the engine operates at a constant speed 
which is maintained by the governing action of the 
propeller. Po .1er changes are made by changing fuel 
now and propeller blade angle rather than engine speed. 
An increase in fuel flow causes an increase in turbine 
inlet temperature and a corresponding increase in 
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general arrangement 

PILOT 
COPI LOT 
FLIGHT ENGINEER 
NAVIGATOR 
GALLEY 

25 

23 
24 

MAIN POWER DISTRISUTION BOX 
ELECTRONIC RACK 
SCANNER 
JR AND EWO CONSO LE 
T V CONSOLE 
FI RE CONTROL CONSO LE 
ELECTRONIC SHE LF 
40MM AMMUNITION RACK 
URINAL 
RAMP CRASH SEATS 

16. 
17. 
18. 
19. 
20. 
21 . 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

29 
30. 

Figure 1-1 

I' 
ALTERNATE RAMP 
INSTALLATION 

28 

2KW ILLUMINATOR 
AN/ APQ-150 BEACON TRACKER 
40MM CANNON 
7.62MM MINIGUNS 
20MM AMMUNITION 
IR DETECTING SET 
20MM CANNON 
BRASS TROUGH 
TV/LASER PLATFORM 
SLACK CROW ANTENN A 
ILLUM INATOR CONTROL 
FLARE LAUNCHE R 
40KW ILLUMINATOR 

ALE·20 DISPENSER (2 PLACES) 
ECM PODS (WHEN INSTALLED) 

1-3 
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flight station forward 

(typical) 

t 30A-1 ·33-00~ 

Figure 1-2. 
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pilot's auxiliary 
control panel 

3 -=~:.-r-r=r;.-7ri--r--=:;:c::::t-P-~,._, 

14 
2--.-..,...........--.-r--r-::o'l'"l~L 

/~ I! -

1. CONTROL PANEL, C-7213/ARC 9. GUNSIGHT CONTROL PAN EL 
2. CONTROL UNIT, UHF 2 10. GU N STATUS LIGHT CONTROL PANEL 
3. ANTENNA SELECTOR, UHF 2 11 . GUN SIGHT TEST PANEL 
4. CONTROL, FM 2 12. BORESIGHT ADJUST PANEL 
5. PILOT'S SENSOR ANGLE DISPLAY PANEL 13. PILOT'S SLADS LIGHT CONTROL 
6. AUTOPILOT GYRO SELECTOR PAN EL 14. PILOT'S AUX I LIARY CONTROL PANEL 

T.O. 1C-130(A)A·l 

7. OXYGEN REGULATOR 15. COPILOT'S AUXILIARY CONTROL PANEL 
a GUNSTATUSPANEL 

, "- -33-005 

Figure 1-3. 

1-5 
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copilot's auxiliary 
control panel 

r 1t ~ '#' ~ ') 

_..., -·-. [ {f; 16 \~ ;fi ... ,,;:;., . \ 

-~--.,., _ __, ii:N• • _._. ...... 0-1 ~ _....,,. "" - _ _, 
~~--11 , ...... ~, •• 11 11\91"'• .... - • - .-.1. -..... • .. :)(•Ou ... 11 ~ ...... Lu..11 -., •; ~ ~ "· "'.' 

------·~· 

SI DE PANELS (TYPICAL) 

3 -::~7-r=::;..~..,.:=:c=::J-P-~..v 
2 _;,....;:....__;:,..,.;;:.:~,..;=:.;:i 
1 ~~...--ri:::::..-r-m--i 

I 1 -

1. CONTROL PANEL. C-7213/ARC 9. GUNSIGHT CONTROL PANEL 
2. CONTROL UNIT, UHF 2 10. GUN STATUS LIGHT CONTROL PANEL 
3. ANTENNA SEL ECTOR, UHF 2 11. GUN SIGHT TEST PANEL 
4. CONTROL, FM 2 12. BORESIGHT ADJUST PANEL 
5. PILOT'S SENSOR ANGLE DISPLAY PANEL 13. PI LOT'S SLADS L IGHT CONTROL 
6. AUTOPI LOT GYRO SELECTOR PANEL 14. PILOT'SAUXILIARY CONTROL PANEL 
7 . OXYGEN REGULA TOR 15. COPI LOT'S AUXILIARY CONTROL PANEL 
8. GUN STATUS PANEL 

Figvre 1-4 . 

1-6 
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,_.II '<tl.J• .,, 
·• r~ .. ~ .· 

10 

7 

6 
1. ANTI-SKI D TEST PANEL (SOME 

AIRPLANES) 
2. PYLON T ANK PANEL 
3. EMERGENCY EXIT LIGHT EX­

TINGUISH SWITCH PANEL 

4. OIL COULt:R FLAPS SWITCH 
PANEL 

5. ICE DETECTION PANEL 
6. ENGINE STARTING PANEL 

Figure 1-5. (Sheet 1 of 3) 

T.O. 1C-130(A)A· l 

:J1· 

7. FIRE EMERGENCY CONTROL 
PANEL 

8. FUEL CONTROL PANEL 

- 3 

9. ELECTRICAL CONTROL PANEL 
10. AIR CONDITIONING CONTROL PANEt 

1-7 
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overhead control panel 
(TYPICAL ) 

4 3 2 

5. ALE-20 DISPENSER ARMING PANEL 

21NTERPHONECONTROL 

1. OXYGEN REGULATOR 

Figure 1-5. (Sheet 2 of 3) 
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overhead control panel (cont) (typical) 

3. GUN MODE AND LIGHTING CONTROL 

4. GUN CONTROL PANEL 

Figure 1-5. (Sheet 3 of 3) 

1-9 
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• main 
instrument panel 

typical 

3 

5 

1. PILOT'S INSTRUMENT PANEL 

2. AN/ APN·59 INDICATOR 

3. ENGINE INSTRUMENT PANEL 

4. COPILOT'S INSTRUMENT PANEL 

5. HYDRAULIC CONTROL PANEL 

6. AN/ ALR·46 INDICATOR 

Figure 1-6. 

energy available at the turbine. The turbine absorbs 
mor e energy and transmits it to the propeller in the 
form of torque. In order to maintain governing speed, 
the propeller increases blade angle to absorb the in ­
creased torque . Hence, the engine is unique in that an 
advance of the throttle (in the flight range) will produce 
an immediatepower response. Turbineinlet tempera­
ture is a very important factor in the control of the 
engine. It is directly related to fuel flow and conse­
quently to power produced . It is also limited because 
of the strength and durability of the combustion and 
turbine section materials. The control system sched­
ules fuel flow to produce specific turbine inlet tern -
peratures and to limit those temperatures so that the 
temperature tolerance's of combustion and turbine 
section materials are not exceeded. The fuel system 
consists of fue l filters, a Juel pump, a hydro-mechanical 
fuel control in series with an electronic temperature 
datum control system, and six fuel nozzles . Operating 
with the fuel system is the ignition system , the starting 
fuel enrichment system, the bleed air system, and the 
propeller. Changes in power settings are effected by 
the throttl e wltich 1s connected to the fuel control and 
th e propeller through a m echanical coordinator. During 
gr ound operation , changes in throttle position mechan-

1·10 

ically affect both the fuel flow and the prope ller bluet, 
angle. In flight, changes in throttle positio11 all l'r1 

fuel flow only, the propeller governor maintaining 
constant engine speed. The hydro-mechanical fuC'l 
control, which is part of the basic fuel system. senses 
engine inlet air tempf'rature and µr essure>. rpm. and 
power lever position and varies fuel flow accordin!! l ~ . 

The electroni c temperature datum (TD) control S} s­
tem senses turbine inlet temperature and throttl (> 
position and makes any necessary changes in the fue l 
flow from the fuel control before il reachPs the fue l 
nozzles. The TD system compensat(•S for min or var ­
iables not sensed by the hydro-mechanical fuel control 
and for mechanical tolerances within the fuel eon lrol 
itself. By means of switches the TD system can lH' 
positioned to NULL or locked and the engine will op~· r ­
ate on the basic hydro-mechanical system alone . With 
the TD system in AUTO, automatic overt cmpl•ratur c> 
protection is provided throughout the operating r:tn!!l' 
and automatic temperature schedulin!,! i s prov1c!t•d 
when the throttle i s in the rangP of 65 to 90 de~rN'S . 

Wh en the TD system is in NULL. the automatic· l'une ­
tions of temperature limiting and temperature sc:hect ­
uling must be accompli shed manually by ad1ustm ent nf 
the throttle. 

I/I'!). v 

·' '· 
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Basic Hydro-Mechanical Fuel System. 

The basic hydro-mecharucal fuel system consists of a 
throttle, a coordinator, a low-pressure fuel filter, a 
high-pressure fuel filter, a dual-element fuel pump. 
a hydro -mechanical fue l control, and six fue l nozzles . 
Fuel flow through the system is illustrated schemati­
cally in figure 1- 8. 

Throttle, Coordinator, and Propeller Control 
linkage. 

The coordinator is a m echanical discriminating devic e 
which coordinates the throttle, the propeller, the fuel 
control, and the electronic temperature datum (TD) 
system. Movements of the throttle are transmitted to 
the coordinator and, in turn, to the fuel control and 
the propeller by a series of levers and rods. A poten­
tiometer in the coor dinator provides signals to the 
TD system . Propeller blade angle is scheduled by 
throttle position from maximum r everse to flight idle 
(0 to 34 degrees) range of the throttle quadrant (fig­
ure 1-9). At throttle settings between flight idle and 
take-off (34 to 90 degr ees) range, the pr opeller is 
governing. Throttle movement in this range serves 
primarily to change fuel flow. 

Fuel Control and Fuel Nozzles. 

Fuel flows from the fuel pump to the hydro-mechanical 
fuel control (figure 1-8). The control is sensitive to 
throttle pos ition, air temperature and pressure at th<? 
engine inlet, and engine speed. The engine speed func­
tion of the fuel control maintains engine speed in the 
taxi range , and limits engine speed (at approximately 
104 percent RPM) if the propeller governor fails. The 
fuel flow schedule maintained by the fuel control pro­
vides satisfactory operation of the engine throughout 
its entire range . Fuel metered by the control is equal 
to engine requirements plus an additional 20 percent 
which is for the use of the temperature datum valve, a 
part of the TD system. With the TD system in NULL, 
the excess fuel provided by the fuel control is constantly 
bypassed by the temperature datum valve back to the 
fuel pump and fuel metering is accomplished by the 
fuel control a lone. The required fuel flow passes on 
through the temperature datum valve to the fuel noz­
zles and into the combustion liners where it is burned. 

Electronic Temperature Datum Control System. 

The temperature datum control together with the 
coordinator potentiometer, temperature adjustment 
network , a turbine inlet temperature measurement 
system, and the temperature datum valve make up the 
electronic temperature datum system. The system 
compensates for variations in fuel heat valut• and 
density, engines, and control system charac teri s tics. 
The temperature datum control is furnished actual tur­
bine inlet temperature signals from a set of thermo­
couples and desired turbine inlet temperature signals 
by the throttle through the coordinator potentiom eter 
and the temperature adjustment network. The control 
compares the actual and the d esired turbine inlet tem-
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perature signals. In the temperature t·rn1r r<Jlli ng range 
(65 ' - 90<>) , if thPr e is a difference. tlH· ten1pcraturc· 
datum control signals the temperature datum valvl' lo 

incr ease or decrease fuel flow to brin~ the tempera­
ture back on schedule. In the temperature ilmi ting rani;t· 
(0 - 65") the temperature datum control ads only 
when the limiting temperature is ext'eeded at which 
time it signals the temperature datum valve to dt•creast· 
fuel flow . The temperature datum valve is locatt•d lw­
tween the fuel control and the fuel nozzles. II is a 
motor -operated, bypass valve which r('sponds ! CJ sig­
nals received from the temperature datum «on trol . 
In throttle positions between 0 and 65 the> vain· 
remains in a 20 percent bypass or null position and 
the engine operates on the fuel flow scheduled by llw 
fuel control. The valve remains in th e> null posit1u11 
unless it is signaled by the temperature datum t·u11 · 

trol to limit turbine inlet temperature . The> val\'(• llll'll 

reduces the fuel flow Cup to 50', o f r equ 1 rc•cl ful'l • 
tothe nozzles by r e turningthe excess to the luel pump. 
When the turbine inlet temperature lower~ tu the> cl r· ­
sired level, the temperature datum control Si!-!,'nal s 
t he valve to r eturn to the null positiun . In throl1 lt· 
positions between O' and 65 the eontr ol system is in 
the temperature limiting range. In throttle positions 
between 65 · and 90 · the temperatun• datum \'aln· 
acts to control turbine inlet temperature to preselected 
schedule corresponding to throttle position ; this is ttw 
temperature controlling range. In this range the valvr 
may be signaled by the temperature datum control l u 

allow more (higher temperature desired I or allO\\' lt·s~ 
(low er temperature desi red) of the fuel Lu flow tu tlw 
fuel nozzles. Any speci fie fue 1 flow trim l' or rec ti 11r. 
appli ed in the 55< - 90 throttl e range can U(> lo t'ked 
into the temperature datum valve while above 65 and 
will be maintained in the 0 - 65 range bv the us<' of 
the electronic fu el correction switch located a.t the 
copilot's instrument panel. Also. the TD system can 
be returned to null at any tim e by the use of the temp ­
erature datum control switch. When the switch is in 
null. automatic temperature limiting circuits are in­
operative, the temperature datum valve r emains in the 
null (20 percent bypass) position. and all fuel metering 
is then accomplished by the fuel control. Temperature 
limiting then must be accompllshed by throttle adjust ­
ment. 

Acceleration Bleed Air Valves Control System. 

The eight acceleration bleed air \'a Ives on the 5th and 
10th compressor stages of each engine are opened 
automatically during engine starting to facilitate ac -
celeration. The pneumatically actuated valves ar<' 
controlled electrically through control of a thr ee -way 
solenoid valve on the engine . When engine speed is 
above 94 percent RPM. the solenoid valve is de­
energized by th e speed-sensitive cont rol and opens to 
allow air pres:;ure from either th e 14th stage of the 
compresi;:ir or from the bleed a11· :;ystem rnanifold to 
be applied to the bleed valves This air, being higher 
in pressure than the 5th and 101 h stage compressor 
air. drives the ble0ct valves c· losed. When engi1w 
s1wt•d is bel0w 94 p•·tl'ent RPM, the solenoid valve is 
closed, vemuig the high prt•ssure ai r. and the bleed 
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valves are opened by pressure of air in th e 5th and 
J 0th stagei; of the compressor . If the engine is shut 
clown by using the fi re emergency handle, no DC power 
is applied to the solenoid valve during the shutdown 
anci thE> valve will remain open allowing air from th e 
ollltr three engines to flow from the main bleed mani­
fold through a double ball check valve to the affected 
eng-ine holding the compressor bleeds closE>d U a 
start is attempted and thP hleert valves are not open, 
the TIT may exceed the limits or the compressor 
may stall. 

Diffuser Bleed Valve . 

The 14th stage bleed air valve reduces a.irflow to the 
combustion liners at the beginning of the starting 
cycle to assist in lightoff. It closes automatically at 
33 percent RPM engine speed. 

Starting Fuel Enrichment System. 

The engine fuel enrichment switches (figure 1-14), 
located on the engine starting panel, are toggle switches 
with NORMAL and OFF positions. In NORMAL, each 
switch allows the engine fuel enrichment valve to be 
controlled by the speed-sensitive control and manifold 
pressure switch during starting. The OFF position is 
provided to permit deactivating the fuel enrichment 

system for any engine. The enrichment system con­
sist.S of a by pass line in which is mounted a solenoid 
valve controlled by the speed-sensitive control and a 
manifold pressure switch. The valve is o pened by the 
speed-sensitive control, through the ignition relay, when 
engine speed reaches 16 percent RPM during starting. 
While open , it allows pump discharge fuel to flow 
around the metering section of the fuel control to add 
to the metered flow from the fuel control. After fu el 
pressure in the manifold reaches approximately 110 PSI 
(gage), the mani fold pressure switch opens to deener­
gize the valve, which then closes. 

STARTING SYSTEM. 

An air turbine starter drives the engine for ground 
starts. The starter consists of a turbine unit, a reduc­
tion gear section, and a clutch to engage the starter 
turbine to the star ter reduction gearing. A regulator 
valve at the turbine inlet is opened by energizing a 
solenoid on the valve to allow airflow into the starter 
turbine. The solenoid is energized by closing a ground 
start switch at the flight station; and is deenergized, 
causing the regulator valve to close , when centrifugal 
cutout switches in the starter are operated at starter 
cutout speed. Air fo r driving the star ter can be sup­
plic•d from an external source, the gas turbine com­
p n issor, or an operating engine. Th e air is s upplied 
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from the> llleed air system through an eni,:ine bl eed air 
valve. When opened, the llleed air valv<' allows air to 
flow into the nacelle duct leading to the starter regu­
lator valv E>. (Se:>e Section V for starter limits .) 

IGNITION SYSTEM. 

The ignition system is a high-voltage, condenser­
discharge type, consisting of an exciter, two igniters, 
and control components. The system is controlled by 
the speed-sensitive contr ol through the ignition relay 
which turns it on at approximately 16 percent RPM 
and turns it off at approximately 65 percent RPM 
during starting. 

ENGINE CONTROLS. 

Throttles. 

The throttles (figure 1- 10) are quadrant-mounted on 
the flight control pedestal. Throttle movement controls 
engine operation by positioning propeller controls and 
by positioning controls to select the rate of engine 
fuel flow. Throttle movements are transmitted through 
mechani cal linkage to an engine-mounted coordinator, 
and all references to throttle travel a.re given in de­
grees of coordinator movement. The coordinator 
transmits the movements through mechanical linkage 
to the propeller and to the engine fuel control , and it 
also actuates switches and a potentiometer which 
affect electronic temperature datum control system 
operation. Each throttle ha s hvo distinct ran~P~ of 
movement - taxi and flight (gov erning). They are nut 
marked , but a.re separated by a cam step (see fig­
ure 1-9) . Both ranges are used for ground operation, 
but th e ta.xi range is not used in flight. In the taxi 
range. the throttle position selects a propeller blade 
angle and a corresponding rate of fuel flow . In the 
flight (governing) range, throttle position selects a 
rate of fuel flo\\' to produce a scheduled turbine inlet 
temperature, and the propeller governor controls pro­
peller blade angle . The throttles have four marked 
positions, which are the following: 

MAX REVERSE - (0 degrees travel ) gives maximum 
reverse thrust with engine power approximately 60 
percent of take-off power. 

GROUND IDLE - (18 degrees travel) is a detent posi­
tion. This is the ground starting position at which 
blade angle is set for min!mum thrust and the fuel 
control for minimum fuel flow. 

FLIGHT IDLE - (34 degrees travel) is the transition 
point between the taxi and flight (governing) ranges . 
A step in the quadrant limits aft travel of the throttle 
at this position until the throttle is lifted . 

TAKE-OFF - (90 degrees travel) is the full -power 
position. 

Th e throttl e riuadrant is alsc divided into two unmarked 
ranges with respect to control of the electronic tern -
perature datum control system . The crossover point 
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is at 65 degrees throttle travel, at which point the 
switches in the coordinator are actuated. Below this £"' 
point, the electronic temperature datum control system ~) 
is limiting turbine inlet temperature. Above this poi nt, 
it is controlling turbine inlet temperature. 

Throttle Friction Knob. 

A friction knob (figure 1-10) on the throttle quadrant 
adjusts the amount of force applied to the throttles to 
prevent creepage or accidental movement. 

Excessive force applied to the friction knob 
can cause breakage of parts which might 
jam the throttles. 

Engine Condition Levers. 

Four pedestal-mounted condition levers (figure 1-10) are 
primarily controls for engine starting and stopping and 
propeller feathering and unfeathering. They actuate 
both mechanical linkages and switches which provide 
electrical control. Each lever has four marked posi· 
tions, which are the following: 

RUN is a detent position. At this position, the lever 
closes a switch which places engine fuel and ignition 
systems under control of the speed-sensitive control. 
For engines No. 2 and No. 3, the ice detection sys· 
tern is energized. 

AIR START is a position attained by holding the 
lever forward against spring tension. In this position, 
the lever closes the same switch closed by placing the · 
lever at RUN, and in addition closes a switch which 
causes the propeller feathering pump to operate. 

GROUND STOP is a detent position. In this position , 
the lever actuates a switch which causes the fuel shut· 
off valve on the engine fuel control to close only if 
the airplane is on the ground, and the landing gear 
touchdown switches are closed. The switch also closes 
the nacelle preheat control circuit and the ENTC test 
circuits for the engine, making these systems operable. 

FEATHER is a d etent position . When the Je,·er 1s 
pull ed tow ard this position , met: hanical linkages trans­
mit the motion to the engine - mow1ted coordinator and 
from the coordinator to the prnpeller and to the shut ­
off valve on the engine fuel control. Switches are also 
actuated by the lever as it is pulled aft. Tht' result s 
of moving tht' lever to FEATHER are the following: 

The propeller receives a feather signal mechanically . 

The fue l shutoff valve on the engine fuel contr ol 1 ~ 

closed both mechru1ically ru1d el€.'ctrically. 

The propeller feathering pump is turned on . 

The nacelle preheat system remains operable. 
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When pulling the condition lever to FEATHER, 
pull it smoothly through the GROUND STOP 
position all the way to the detent, without stop­
ping a t any midpoi nt, to assur e that the pro­
peller i s fu lly feathered when the engine fue l 
is shut off. If the lever is left at a midposi­
t ion, it i s possible to cause engine decoupling 
if the ENTC system fails. 

TD (Temp Datum) Control Valve Switches. 

Four temperatur e datum control valve switches (fig­
ure 1- 12) are mounted on a control panel at the aft end 
of the flight control pedestal. Each switch has AUTO 
and NU LLpositions. The switch positions are used as 
follows: 

The AUTO position permits normal oper ation of the 
electronic temper atur e datum control system by 
applying single-phase AC power to the amplifier 
through an engine fuel and temper ature control cir -
cuit breaker on the main AC distribution panel. The 
TD valve brake is unlocked after the amplifier warms 
up (3 0 seconds). 

The NULL posit ion of these switches i s used to deacti­
vate the control systems when err ati c fuel scheduling 
i s suspected or when the engines a r e not operating. 
The NULL position removes AC power from the TD 
control amplifier, and applies DC power, through the 
null circuit breaker on the copilot' s circuit breaker 
panel , to the TD valve brake to unlock it. Receiving 

temperature datum 
control 
switch 

valve 
panel 
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no control signals, the TD valve r eturns to its null 
position so that it does not correct the fuel flow ac -
cording to turbine inlet temperature. 

Electronic Fuel Correction Swit(h and Lights. 

Note 

On aircr aft modified by TCTO lC-130-699 
the fue l correction lights may illuminate any 
time the bat tery switch is turned on. 

The electronic fuel cor rection switch and amber lights 
(tigure 1- 13) are located on the copilot's instrument 
panel. The switch, which has CONTROLLED a.nd 
LOCKED positions, controls the brakes on all four 
temperature dat um valves. With the switch at CON­
TROL LED position, the brakes are unlocked and the 
valves are controlled by the e lectronic control sys­
tems to provide temperature limiting or controlling, 
depending on throttl e position. The lights are on wh.ile 
the throttles are in temperature -limiting range (belo\\' 
65 degrees) and go out when the throttles are advanced 
to the temperatur e- controlling range (above' 65 de­
grees) if the cont r ol systems are functioning normally. 
While the thr ottles are in temperature-controlling 
r ange, the valves may be at some "put" or "take" 
pos ition, depending on what fuel flow correction is 
necessary to maintain a selected turbine inlet tem -
perature. If the electronic fuel correction switch is 
then positioned at LOCKED, the TD valves are locked 
at whatever positions they are in at the time. The TD 
valves remain locked and the fuel correction lights 
remain out through all throttle movements, unless an 
over-temperature condition is sensed by the amplifier. 
If the engine thr ottle is i11 the temperature-limiting 

30A - -33-0' 3 

Fi g u re 1- 12. 
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range (below 65 degr ees) and an over - temper ature 
condition exists , the TD valve for the particula r engine 
will unlock and open to a "take'' position r egardless 
of th t:: electronic fu el correction switch position . If a 
valve is unlocked by its con trol system to correct an 
over-temperat ure condit ion , t he fuel correction light 
for that engine illuminates to indicate t hat the valve 
is unlocked and the system will continue to operate in 
a temperature limiti ng mode. 

Note 

The e lectr onic correction switch locks the 
correct fue l setting of the TD valve only when 
it is positioned at LOCKED while thf' throttles 
are in the temperature controlli ng r ange , the 
TD control valve switch is in the AUTO posi­
tion, and the fuel cor rection lights are out. 
Locking the valves per mits all t he engine 
fuel controls to maintain mor e equal power 
distribution during formation flying and 
landing. 

Starting Control System. 

The s ta r ting control system a utomatica lly contr ols 
fue l fl ow, ignition, and compressor unloading during 
ground and air starts. DC power for the control cir· 
cuits is supplied from the flight station bus through 
the engine start cont rol cir cuit br eakers on the flight 
station distribution panel and from the propelle r and 
engine bus through the engine fue l a nd ignition contr ol 
circuit breaker s on the copilot's ci r cuit b reaker pan­
el. Provisions are made for usmg the batter y to en­
e rgize these circuit s when all the air output of t he ga :; 
turbine compressor is required to drive the starter. 
The automatic control of the start ing control system 
is a speed-sensitive control, which is engine-driven 
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and contains three ce ntr ifugal speed switches . Thcsl· 
switches perform the following functions: 

On acceleration to 16 percent RPM · The motor-driven 
fuel shutoff valve in the engine fuel control is opened. 
The ignition relay is energized and completes circuits 
to: 

a. Ener gize the ignition exciter . 

b. Close the engine fuel pump par a lleling valvl'. 

c . Open the fuel enrichment valve . 

d. Close the manifold drip valve. 

e . If batte ry e ngine star t is accomplished, battery 
engine s ta rt holding cir cuit is ener gi zed <if hattery 
switch is in BATT E RY position only). 

On acceler ation to 65 percent RPM - The igmtion relay 
is de-ener gized , causing lhL' followin~ : 

a. Ignition system is turned off. 

b. Fuel pump paralleling valve opens to return pumps 
to series operation. 

c. Manifold drip valve is de-energized. (It is then h~ld 
closed by manifold pressure.) 

d. ATM is turned on if batter y -engine s tart is used . 

e. Deenergizes the batte ry engine start holding cir­
cuit. (If batter y switch is in BAT TERY pos1t1on only .) 

On acceleration to 94 per cent RPM - electronic tem · 
per ature datum control system is switched fro m sta rt 

\ i 
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1J m1ti11~lo norma l !J1111ting and th(' thre>c>-way solc•1101cl 
\'aln• 1sdc>01wrgizl'd through th e speed-sensit1v(• con­
trol to allow 14th sta~C' bleed air pressure to Jo1·e<.• 
the 5th and 10th stage <'Ompressor bleed valves clos <.'cl 
and tlw engine start control circuit is deenergizecl . 

On deceler ation to 94 percent RPM - the threr - way 
solenoid valve is energized to allow 5th and 10th stage· 
valves to open, and electronic temperature datum <.·on ­
t rol system is switched to start limiting and el1{!inc 
si.art control circuit is energized by the speed-se ns 1 -
tive control. (See Section V for limits. I 

Eng ine Ground Start Switches. 

The engiJt...' gr ound start switches (figur e 1-14) an· 
located on the engine starting panel on t he overhead 
control panel. Each switch is used to open the starte r 
air regulator valve to permit operation of the starter . 
A red light in the switch glows as long as the switC'h 
i s held in. When the engine aceelerates to starter cut ­
out speed, speed switches in the starter are act ual<'cl 
to cause the regulator val\'e to close and the switch l o 
be released, causing th e light to be extinguished. Tlw 
switch can be disengaged manually at any time to di s­
continue starter operation. Power is supplied to the: 
switches from the flight station DC bus. 

T.0. 1C·l 30!r\lA· l 

Note 

The rC'd li!{l:l in th<• sl:trt 1·1· s w1t l' h cl 11 1 ·~ 11111 
necessarily i11d1c-al<' that til t s tarl 1·1 1 ~ 

energized . 

Battery-Engine Start Sw itch . 

The battery - engin e s tart s wit ch t fq.!ul'l · 1-14 1 1s l11c-.1 -
ted on the enirinc starlrng pa.iH· I. Till' S\\ 111 It 1~ u~· d 
when starting th<' fir s t c•ng-uw un dav s ul Im\ :111 de Jt 
sity . If th e swit ::h t s not us c•d . tlw gas 1udi1 1w c·u11 1 
presser may not supply ~nou!4h air tu cln \ ' l · th< st:11·tc 1 

and air turbine motor at tlH· sanw tinw 1l a i r ri<-11:-.11 . 
is low because of high tl•mpt•ratur<' o r all11uch c·i .. ~ 
ing the switch caJsc•s till' relays to L·Jll' l'g 1z 1· a11cl 1urn 

off the air turbine motor, and allows currc·nl H• 111111. 
from the battery tltroug-h a rcrl'rsc·-(·u1Tc·11t rd~l\ I•, 
the main DC bus . Whe n tlw vollagc· uutpul oJ t h1 
engine-driven generator cx<'ec'cls battery vo lta;!1·. 1111 
generator is connec:tecl to tll<' marn bu:-.. T iu 111:!111 1· 
bus voltaire then cauSl'S thl' rl'iay s of tlH li:tttc·n 
en1,rine start circuit to be· dc.•aeLUat l'cl. :u1cl tlu· 1·1·11 l':-• 
current relay r esumes its norma l lww twn 111 p11 
venting current flow fi·om balt1·1·y to bu ::. Po\\ vr 1 .. 1 
the battery - engine start swilC' h 1s obt:wwcl J r um 11 .. 
isolated DC bus through llw <.iTC c·ont r ul 1·11Tu1 t 
breaker on the main power disti·il.Jution hux 

engine starting panel 

typical 

30~ - -:n-.· =. 

Fig ure 1- 14 . 

1·21 



T.O. 1C-130(A)A·l 

Engine Fuel Enrichme nt Switches. 

The engine fuel enrichment switches (figure 1-14) are 
located on the engine starting panel. They are toggle 
switches with NORMAL ~d OFF positions. ln NOR­
MAL, each switch allows the engine fuel enrichment 
valve to be controlled by the speed-sensitive control 
and manifold pressure switch during starting. The 
OFF position is provided to permit deactivating the 
fuel enrichment system for any engine. Power is sup ­
plied to the switches from the flight station bus 
through the engine starting co ntrol circuit breakers. 

Engine Bleed Air Valve Switches. 

The engine bleed air valve switches are located on the 
gas turbine compressor control panel on the overhead 
panel. They are toggle switches with OPEN and 
CLOSED positions. Each switch controls a motor­
driven bleed air valve in the engine nacelle. When 
the valve is opened, it allows bleed air to flow from 
the bleed air system manifold to the starter valve, 
the nacelle preheat valve, and the inlet air scoop anti­
icing valve; or, if the engine is running, it allows air 
to flow from the 14th compressor stage of the engi111:: 
to the bleed air system. The valve is closed wh<'n 

necessary to prevent air flow from the engine to the 
bleed air system or from the bleed air system to the 
nacelle ducts. Power is supplied to the switches from 
the propeller and engine DC bus. 

ENTC Test Switch and Lights. 

The ENTC test switch and lights (figure 1-16) are 
located at the aft end of the flight control pedestal. 
The switch has NORMAL and TEST positions. When 
positioned at TEST, it applies DC power to a test cir­
cuit, providing for testing the ENTC system for any 
engine. If an engineis then shutdown bythe procedure 
described in Section II, propeller momentum tends to 
drive th e engine after engine fuel flow is shut off. If 
tht> ENTC system is fw1ctioning, it signals the pro­
peller to increase blade angle: and the No. 1 blade 
trips a switch as it increases angle. The switch turns 
on the test light, which is co:itrolled by a holding cir­
c·uit after it is originally lighted, for the engine to 
indicate that the negative torque signal has caused the 
blade angle increase. The ENTC disabling system is 
deactivated during the test by a relay. Power is sup­
plied to the test system from the fuselage DC bus. 

Engine Fire Emergency Control Handles. 

The fire emergency control handles (figure 1-57) are 
located on the overhead control panel. Each handle 
rontains overheat warning lights and fire detection 
warning lights. Nc>rmal position of the handles is in. 
RPl1·1· to FIRE EXTINGUISHER SYSTEM in this sec­
ti1111 for additional inform;i11on on the fir e emergency 
<"ontrol handles. 
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ENGINE INSTRUMENTS. 

Torquemeters. 

Each of the four torquemeters (figure 1-15 indicates 
torque in inch-pounds, and can indicate either positivC' 
or negative torque. When reading positive torque, the· 
indicator hands are read together. When reading neg­
ative torque, the small indicator must be read in re­
verse. The difference between 1,000 and the small 
indicator hand reading is the indicated negative torque. 
(Example: with the large indicator hand showing 
-1,000 and the small indicator hand reading 800, the 
negative torque is -1,200.) The indicated torque is 
detected at the extension shaft between the engine 
p·ower section and reduction gear assembly. f.::tl.'.h 
torquemeter system uses both 115-volt, single-phase, 
and 26-volt,AC power supplied through circuit break­
ers and fuses on the main AC distributi<•n panel . 
On airplanes modified by T.0. 1C-130A-648 (which have 
a transistorized system), 115-volt, single-phase, AC power 
is used. 

Tachometers. 

Each of the four tachometers (figure 1-15) indicates 
engine speed in percent of normal engine RPM. Nor­
mal RPM (100 percent) equals 13,820 engine rpm. A 
vernier dial on each indicator makes it possible to read 
to the nearest percent. The tachometers are self· 
powered. 

TIT (Turbine Inlet Temperature) Indicators. 

Each of the fIT indicator:, !figure 1-15 ) indicates 
temperature sensed by thermocouples in the engin<­
turbine inlet casing. Each indicator contains a vcrnh•r 
scale which registers temperature in degrees centi ­
grade. Single-pha~e, 115-volt power for the indirnlur 
systems is supplied through circuit breakers on th!:.' 
ma.inACdistribution panel. A test switch (figure l-1 5J 
on the panel next to the indicators is provided for 
testing indicator operation. Power for operation of 
the test system is supplied through the DC fire detec­
tor test relay circuit breaker on the flil{ht station 
distribution panel. 

Fuel Flow Gages. 

Each of tht• luur fuel flow gages Cftl!urt· I - 15) indicates 
flow in puunds per hour. Flow 1:; measured al the> 
point where it enters the manifold on the engine. 
Singlc>-phase, 26-volt power is supplied to the indi­
cator systems through fuses on the main AC di stri­
bution panel. 

Fuel Pressure Warning Lights. 

Four fuel pressure warning lights (figure 1·21) are 
located on the fuel control panel. On some earlier 
airplanes, they ari= labeled PRF.SS. WARN; on all other 
airplanes, th t>y are labeled LOW PRESS . Each light 
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is turned on by a pressure swilch when fuel supply 
pressure at the point where fuel enters the engine 
pump falls below approximately 8.5 PSI. When on, a 
light indicates a possible booster pump failure, valve 
failure, fuel line failure, or a malfunctioning pressure 
switch. The lights are energized by DC power supplied 
through a circuit breaker on the flight station distri­
bution panel. 

Secondary Fuel Pump Pressure Lights. 

Four secondary fuel pump pressure lights (fig­
ure 1-14) are located on the engine starting panel. 
Each light is controlled by a pressure switch on the 
engine fuel pump and filter assembly. The light is 
normally on while the two gear pwnps in the assem­
bly are operating in parallel during engine starting 
(16 percent to 65 percent RPM). The light also illum­
inates at any other time if the pump paralleling valve 
is not open or if the primary gear pump fails. If the 
light does not illuminate during starting, either the 
pwnp paralleling valve has not closed or the secondary 
pwnp has failed. The four lights are energized by DC 
power supplied through a circuit breaker on the flight 
station distribution panel. 

Oil Temperature Gages. 

The four oil temperature gages (figure 1-15) indicate 
oil temperature in the oil inlet lines. The DC, 
electrical-resistance type indicators receive power 
through an oil temperature indicator circuH breaker 
on the flight station distribution panel. 

Oi I Pressure Gages. 

Four dual oil pressure gages (figure 1-15) register 
oil pressure for both the engine power sections and 
reduction gears. The r ear pointer on each indicator 
shows reduction gear oil pressure; and the fron t 
pointer indicates power sect:on oil pressure. Single­
phase, 26-volt AC power for the indicator systems is 
supplied through fuses on the main AC distribution 
panel. 
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Note 

On some airplanes a fluctuation of engine oil 
pressure (power section and gear section) 
may be experienced dt•ring movement of the 
flight controls. This is due to vibrations 
caused by the hydraulic in-line pressure 
filter which is connected to a common sup­
port with the engine and gear section oil 
pressure transmitter. This engine oil pres­
sure fluctuation will also be dependent upon 
shock mounting of the oil pressure trans­
mitter on some airplanes. See Section V for 
oil pressure fluctuation limits . 

Oil Quantity Gages. 

Four oil quantity gages (figure 1-15), one for each 
engine oil system, are located on the engine in stru-

0 
m ent panel. Each instrument is calibrated from E 
(empty) to F (full) in increments of 2 gallons each. 
The indicators are energized by 28 -volt DC power 
through the engine oil qua.nti ty eng 1, eng 2, eng 3, and 111'!•~~:':/ 
eng 4 circuit breakers on the copilot's circuit breaker 
panel. 

Low Oil Quantit y Warning Light. 

A low oil quantity warning light (figure 1-15) is lo­
cated on the engine instrument panel to the left of the 
oil quantity indicators. The light is electrically cun­
nected to each oil quantity indicator transmitter and 
will glow when an oil tank quantity level drops to ap­
proximately 3.25 gallons in 8-gallon tanks and 4.0 
gallons in 10-gallon tanks. The light will be ener­
gized only on the first engine to have a low oil quantity. 
The warning light is energized by 28 - volt DC powel' 
through the engine oil quantity lights circuit breaker 
on the copilot's circuit breaker panel. 

Oil Cooler Flap Position Indicators. 

Four oil cooler flap position indicators (figure 1-15). 
one for each engine oil system, are located on the 
engine instr ument panel. The indicators are elec· 
trically connected to position transmitters that are 
geared to the oil cooler flap door actuators. The indi­
cator dials, ca librated from 0 to OPEN in increments 
of 10 percent, indicate the precent of opening of cooler 
flap doors. The indicators are energized by 28- vull 
DC power through the oil cooler flap No. 1, 2, :l .• rncl 
4 circuit breakers from the rh and lh wing buses 1n 
the main power distribution box. 

PROPELLERS. 

Each engine drives an Aeroproducts, three-blade, 
electro-hydraulic , full-feathering, reversible-pitch 
propeller. This propeller is capable of operating 
either as a controllable-pitch propeller for engine 
starting and taxi operations or as a constant-speed 
unit for ground or flight operation. The propeller 
assembly consists of hub, blades, regulator , maste r 
gear assembly, feather pump and reservoir, and 
spinner. With each propeller, an electronic governor 
system i s provided as a control system component. 
The electronic governor system supplements the 
hydraulic governing of the propeller to help stabilize 
constant - speed governing and to make synchronil.il ion 
of propellers possible. The propeller regulator 1::. the 
blade angle control unit of the propeller. It contains 
control components and pumps of a hydraulic system. 
which is completely contained within the propeller as­
sembly . The regulator controls the flow and pressure 
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of hydraulic fluid which drives torque units in the 
hub. The torque units position the blades. The elec­
tric motor-driven feather pump supplies hydraulic 
pressure for changing blade angle while the propeller 
is stationary and to assist in feathering and w1feather­
ing when the gear pumps in the regulator are driven 
too s lowly to produce sufficient pressure. The master 
gear assembly synchronizes the angles of the three 
blades. A low-pitch stop and a pitch lock are also 
incorporated in the assembly as safety devices. The 
low-pitch stop prevents the blades from turning to an 
angle less than flight idle angle Wlless the taxi range 
of operation is . selected by throttle position. The 
pitch lock consists of a spring- loaded ring with teeth 
which engage teeth on the master gear when the en­
gine overspeeds, to prevent the blades from being 
turned in a decre>ased-pitch direction. The ring is 
forced to disengag1·• from the master gear by hydraulic 
pressure applied through a pitch lock control valve 
when the propeller is turning at normal speeds. When 
the engine overspeeds to approximately 104 percent 
RPM, the pitch lock control valve is actuated by cen· 
trifugal force, allowing the hydraulic pressure to 
vent. This allows the spring-loaded ring to engage 
the master gear. When pitch lock is suspected, veri­
fication may be made by slowly advancing or retard­
ing the throttle. RPM will follow throttle movement 
if this condition exists. Electrical anti-icing and de­
icing elements are installed on each propeller. 

Note 

The pitchlock is mechanically cammed out 
be low 10 ~ blade angle or above 50 blade 
angle. 

HYDRAULIC CONSTANT-SPEED GOVERNING 
SYSTEM. 

The constant-speed governing system iB an integral 
pa.rt of the propelle :· regulator. A constant - speed 
governor in the regulator controls the flow of hy­
draulic fluid to and from the blade torque units to 
position the blades . A speed-sensitive piston in the 
governor reacts to centrifugal force and positions 
a distributor valve piston in the governor assembly 
to port hydraulic pressure to the torque w1ils. The 
centrifugal rorce is opposed by an adjustable governor 
spring so that the speed-sensitive piston is in a neutral 
positiun when the propeller is turning at normal speed. 
When an off-speed cun<lition occurs, the piston is 
displaced from neutral; and the governor ports fluid 
to and from the torque units so that they change blade 
angle as required to correct the off-speed condition. 
When propeller speed is at normal, the governor 
closes its ports so that hydraulic pressure holds the 
torque units in position. While in governing operation, 
the propellc r has the capability of varying blade angle 
between flight idle to full feather angles. 

ELECTRONIC PROPELLER GOVERNING 
SYSTEM. 

The electronic propeller governing systems provide 
for acceleration-sensitive stabilizing of each pro-
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peller and synchronization of the four propellers . 
Each electronic governing- system consists uf an elec­
tronic governor under the flight stat ion , and engine­
driven signal alternator , and a solenoid valve in th t! 
propeller regulator. Control circuits are also pro ­
vided to interconnect the governing systems for syn­
chronizing the propellers. The e lectronic governors 
use 115-volt, unregulated AC power supplied through 
circuit breakers on the main AC distribution panel. 

Acceleration-Sensitive Stabilizing System. 

The acceleration-sensitive stabilizing system Sllp­

plements the action of the hydraulic constant - speed 
governing system in the propeller regulator to further 
stabilize engine speed control. The hydrauli c constant · 
speed governor senses the magnitude of engine speed 
change and corrects blade angle accordingly . The 
stabilizing system senses both magnitude and rat e 
of speed change; and because it is sensitive lo rat e 
of change, it can oppose and dampen the changes 
sensed. The stabilizer circuits in the electroni c 
governor sense speed change from the magnitude and 
frequency of the output of the engine-driven signal 
alternator. Whiie engine speed is changing, the sys­
tem produces an electrical signal to control the 
solenoid valve in the regulator. The solenoid val 1·c · 
ports hydraulic fluid to and from the torque uni1 s 
which drive the blades. Since the valve may add Lv 

or subtract from the fluid flow provided by the 
constant-speed governor, the valve and governor work 
together in correcting a change in engine speed . The 
solenoid valve fWlctions while the speed i s cha.ngrng 
to oppose the change, and the governor fw1ctions while 
the off-speed condition exists lo retur'n the speed L11 

normal. The maximum amount of fluid which can lJt' 

ported by the valve is limited so that loss of the stab1 · 
lizing system does not adverse ly affect propellei 
operation. 

Synchronizing System. 

Components of the electronic governing system are 
also used for control of propeller synchronization . 
Either the No. 1 or No. 2 propeller may be selected 
as the master. When in synchronizing operation, the 
signal output of the engine-driven alternator on the 
master engine is applied to synchronizing circuits 
in the electronic governor for each slave propeller. 
This signal serves as the reference speed signal for 
the synchronizing circuits. The actual speed signal 
output of each slave engine alternator is compared 
with the signal output of the master engine alterna­
tor. If there is a difference between the speeds of 
the master engine and slave engines, the electronic 
governors of the slave engines accordingly adjust their 
signal output which is being fed to the solenoid valve 
in each slave propeller regulator. The valves are 
operated as required to change blade angle until the 
out-of-sync condition is corrected. Response of the 
synchronizing circuits is much slower than response 
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of the stabilizing circuits of the electronic governor: 
ther efore, only a prolonged out-of-sync condition 
results in a blade angle change. In the event that the 
selected master engine is shut down and the other 
master is not selected, the RPM of the slave engines 
will drop a maximum of two percent. DC power [or 
operation of the synchronizing system switching r elays 
is supplied through a master engine selector circuit 
breaker on the copilot's circuit breaker panel. 

TAXI-RANGE CONTROL SYSTEM. 

For taxi-range operation, propeller blade angle is 
selected by positioning the throttle between FLIGHT 
IDLE and REVERSE. Since engine speed is almost 
constant for ground operation, changing blade angle 
either increases or decreases thrust as necessary 
to control taxi speeds. The speed- sensitive piston 
in the constant-speed governor in the propeller reg­
ulator is positioned by mechanical linkage in the taxi 
range rather than by centrifugal force as in the flight 
range, to control the flow of hydraulic fluid to and 
from torque units to effect blade angle changes. A 
control lever on the propeller regulator is linked 
through the engine control coordinator to the throttle, 
and its position corresponds to throttle position. 
When the lever moves, the motion is transmitted 
through a carriage in the regulator to reposition the 
speed- sensitive piston in the governor. The governor 
then ports hydraulic fluid to the torque uni ts to drive 
blades to the selected position. As the blades turn, 
a feedback shaft driven by the propeller master gear 
drives a carriage which returns the speed-sensitive 
piston toward i ts neutral position and the blades are 
stopped and held at the selected angle. When the 
throttle is above FLIGHT IDLE, the control linkage 
is moved away from the speed-sensitive piston in 
the gover nor so that it can be positioned by centrif­
ugal force, and constant-speed governing is in effect. 

CONDITION LEVER FEATHERING AND 
UNFEATHERING. 

Feathering of a propeller may be controlled by the 
f'ngine condition lever. Movement of the condition 
lever to FEATHER causes the engine control coordi ­
nator to disengage the throttle control linkage and to 
transmit the motion of the condition lever to the con ­
trol lever on the propeller regulator . As a r esult, the 
speed-sensitive piston in the constant-speed governor 
i s set to its full increase-pitch position, and it is 
held in that position by the control mechanism. The 
electric motor-driven feather pump is turned on during 
the feather cycle . The motor supplies hydraulic pres­
sure and flow through the constant-speed governor 
to the blade torque units to drive the blades to the 
feather stops after the output of pumps in the pro­
peller regulator falls off when propeller rotation 1s 
reduced to approximalely si.X percent RPM. A timing 
relay cuts off the feather pump to prevent continuous 
operation after the blarlcs reach feather angle. During 
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unfeathering in flight, the feather pump is energized 
when the engine condition lever is held ' inAIR START. 
The speed-sensitive piston in the constant- speed gov­
ernor is released from control by the engine condilion 
lever, and it is forced to its deer.ease - pitch posiliun 
by the governor spring. Hydraulic fluid from the 
feather pump then flows through the governor to the 
torque units to drive the blades in a decrease-pitch 
direction. Releasing the condition· lever tu r un will 
stop the feathering pump. The outpul of pumps in the 
regulator is sufficient at 10 percent RPM to continue 
the decrea:::e of blade angle. As engine speed increases, 
the constant-speed governor in the propeller assumes 
control of blade angle tu maintain 100 percent eng"int• 
RPM . Three-phase AC power for operat ion of the pru­
peller feather pumps is supplied through feather pump 
motor circuit breakers on the main AC distr ibuliun 
panel. Power for control of the pumps is supplied 
from the prop and engine 28-volt , DC bus through 
feather motor control circuit breakers un the cupilol ' s 
circuit breaker panel. 

ENTC (ENGINE NEGATIVE TORQUE CONTROL) 
SYSTEM. 

Note 

Very high windmilling drag upon sudden lo:;:; 
of turbine power is a problem in propjet air­
craft operation . High windmilling drag r e ­
sults when the compressor absorbs a great 
amount of power . If a power failure is ex­
perienced in flight at high speed, the engine 
starts to slow down; and the propeller, sensing 
RPM, r educes blade angle and drives the 
compressor, trying to bring it up to speed . 
A sudden reversal of propeller thrust could 
result in high structural loads on the tail of 
the airplane and loss of directional control. 
To protect the airplane , two safely devices 
are provided: the negative torque control 
system, which increases blade angle of the 
propeller , and the safety couplin~ , which can 
decouple the µrope ller and reclur ti on gear 
from the power -;l·ction of the 1•1;;.!"ine upon 
failure of the power section. 

The engine negati vc torque conlrol system provides a 
mechanical signal Lo limit negative torque. Nega lh'<' 
torque is encountered when the propeller attempts I•• 
drive the engine. If not r elieved, this condition creates 
a great amount of drag, causing the airplane to yaw. 
The ENTC system consists of an actuating mechanism 
housed partly within the reduction gear assembly and 
partly in a signal assembly on the nose of lhe r educ ­
tion gear case. It operates when a negativ e torque is 
applied to the ring gear. The ring gear then moves 
forward against springs as a result of a torqut' re­
action generated by helical splineti. In rnuvi11~ fur- ­
ward the ring gear pushes a plunger through th e nose 
of the gearbox. The plunger pushes a gainst a cam 
in the signal assembly to actuate control linkage 
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connected to an NTS lever on the propeller regulator. 
When a negative torque signal is transmitted to the 
propeller, the propeller increases blade angle to 
relieve the condition . If the negative torque is suf­
ficiently reduced, the signal mechanism returns to 
normal. Engine torque may decrease to the negative 
to rque signal range in flight during FLIGHT IDLE , 
low- speed conditions and can be relieved by ad­
vancing the throttle on the affected engine. 

Note 

The ENTC signal does not commit the pro­
pelle r to feather. 

ENTC (ENGINE NEGATIVE TORQUE CONTROL) 
DISABLING SYSTEM. 

A disabling system is provided to deactivate the engine 
negative to rque contr ol system for an engine when the 
throttle is r etarded below FLIGHT IDLE. The sys­
tem prevents an ENTC signal in the ground handling 
range, and the ENTC signal on one or more engines 
while the propellers are m oving towards full reverse 
blade angle . This will cause positive thrust on some 
propellers and negative thrust on others r esulting in 
control problems. When the s olenoid is energized, 
it r otates the cam in the signal assembly. While tht> 
cam is thus rotated , negative torque signals are not 
transmitted to the propeller . The lockout solenoid is 
energized by DC power supplied through an ENTC 
lockout solenoid circuit breake r on the rnpi lot's cir­
cuit breaker panel. The solenoid cannot be energized 
if the engine throttle is in governing range or if the 
ENTC test switch is in TEST position. 

Note 

Whil e the throttle is forward of FLIGHT 
IDLE , the ENTC syste m functions norma\ly. 

FIRE EMERGENCY CONTROL HANDLE 
FEATHERING SYSTEM. 

An emergency feathering system is provided to feather 
a propeller when the fir e emer gency handle for the 
engine is pulled. An emer gency feathering s olenoid 
on the engine r eduction gear is linked to the engine 
negative torque signal linkage and, when energized, 
drives the NTS lever on the propeller r egulator to 
its feather position . The constant - speed governor in 
the µropeller r egulato r is thus set for increase pitch 
in the same way that it is act uated as a r esult of a 
negative torque s ignal. At the same time that th e 
feather solenoid i s energized, the feathei· pump is 
turned on to provide hydraulic pressure to drive the 
propeller blades all the way to the feathe r stops 
aft e r internal pump pressure drops off. The e lectric 
feat he r pump is turned off by a timer r e lay to prevent 
cont1m1ous l•pc•ration uf the pW11p after the blades 

T.O. 1C-130(A)A-1 

reach leather angle. Power for energizing the ftather 
solenoid and feather pump control circuit is supplied 
from the prop and engine DC bus through emergency 
feather solenoid and emergency feather timer circuit 
breakers on the copilot's circuit breake r panel. 

FLIGHT- IDLE SOLENOID STOP. 

The flight idle solenoid stop is a safety device which 
prevents the control lever on the propeller regulator 
from moving into the ground operating range if the 
control linkage becomes disconnected or broke n whilP 
in fligh t. If control linkages for the propeller l>econH· 
disconnected or broken while in flight , this conlr<JI 
l ever could creep into its ground ope ration range ancl 
affect propeller governor operation in a way that wou ld 
caus e the blades to turn to a low angle or r eversl' . 
This could cause uncontro llable over speed and seven• 
yaw. The solenoid stop prevents this by slopping the 
lever when it r eaches its flight idle position: then•­
Iore, the propeller could govern normally with con­
trol linkage disconnected cu1d can be feathered by 
operation of the fire emergency cont ro l handle. 
The solenoid stop is energized and retracts as a 
result of ope ration of a t hrottle -actualed switch 10 

permit taxi-range operation of the propeller. l.11 case 
of electrical failure or othe r mallunction, the solenoid 
stop can be overridde n for g round operation by sharply 
pulling the throttle through the slop. Powe r fo r opera­
tion of the sole noids is supplied from the prop and 
engine DC bus through fli ght idle stop s o lenoid c ircuit 
breakers on the copilot's breake r panel. 

PROPELLER CONTROLS. 

All propelle r controls are located on the flig-ht control 
pedestal. Th e throt tles and engine condition le ve r s 
a ffect both propeller and engine operation. Only the ir 
e ffect on propeller operation is discussed he r e: thei r 
effect on engine ope ral ion is di scussPd 1111rlPr F.NGIN ES 
in this section. 

Throttles. 

Each throttle (figure 1 -1 O) is mechanically linked 
thro ugh an engine contr ol coordinator tu a contr ol 
lever on the corresponding propeller r ei;ulator. When 
the throttle is in the governin~ range, bet ween FLIGHT 
IDLE and TAKE-OFF positions. this control lever 
moves with t he throtlle but the internal linkai:rc is 
withdrawn from the speed-sensitive piston 111 the pro­
peller governor and does not affect propeller govenung . 
When the throttle is in the ta.xi ranl!e, any movement 
of the thr ott le is transmitted by the control lever on 
t he propeller r cg-ulato r lo the speed-sensitive pi stun 
in the propelle r governor to select a new blad<.> an{!Jc. 
The low pitch s top in the propeller maste r {!e::tr a s­
sembly is withdrawn when the throttle is lifted into 
taxi range and a lluws blades lo turn lo lowe r anµ- les . 
Blade angle d0c r easus as the Lhrntllc is moved aft . and 
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the maximum negative angle is reached when the 
throttle is AT MAXIMUM REVERSE. Appr oximate 
minimum thrust angle is obtained when the throttle 
is at GROUND IDLE. A throttle also actuates switches 
when it is moved from the governing range to the 
taxi range . One of these switches opens a DC relay 
circuit to prevent transmission of control signals 
from the electronic governor to the solenoid valve 
in the propeller regulator during ground operation. 
A second switch closes a circuit to energize the 
flight idle solenoid stop, which then releases the 
control lever on the propeller regulator so that the 
throttle can be pulled into taxi range . A third switch 
c loses a circuit to energize the lockout solenoid in 
the engine negative torque control disabling system. 
The engine negative torque control system is thus 
disabled for the landing ro ll after touchdown. 

Engine Condition levers. 

Insofar as propeller control is concerned, the engine 
condition levers (figure 1-10) serve as feathering 
and unfeathering controls . Each lever is mechanically 
linked to the engine control coordinator , which trans­
mits the motion of the lever only when it is moved 
to FEATHER position. When pulled to FEATHER, the 
condition lever also actuates switches to turn on the 
electric feather pump on t he propeller. As a result 
of pulling the condition lever to FEATHER, the pro­
peller is feathe r ed as described under NORMAL 
FEATHERING AND UNFEA THERING. If the engine 

condition lever is pushed forward from FEATH ER 
position , the feather pump timer is r eset, and thC' 
feather pump can then b e turned on again by pullin~ 
the condition lever back to FEATHER. While the 
engine condition lever is in FEATHER, il also ac­
tuates a switch which disables the propelle r elec: ­
tronic governing system . For unfeatherini;, the enl-{ine 
condition lever is held in AIR START pusition . A 
switch is then actuated to turn on lhc propc:l!l-r 
feather pump, and the pump c:onl inuPs 11pc: r ati11g a:-. 
long a s the le ver is held in position. In AJH STAllT 
position, the lever also ope rates a swilc:h whiC'h cu l s 
out the propeller eleclronic: 1-{0ve rnor syst1!llt. Wlll'11 
the condition leve r is in GROUND STCJ P " r Jn;:-., 
posilion , the propell er is !'untr11llccl 111 >1·nia ll y: <Utd 
the le ver has no effect on its opc~rati • Ht. 

Electronic Prop Governor Switches. 

The electronic prop governor switches lf1guri · I - Jli1 

are located on a panel on lhc J'lig-hl c:11111rr,1 p• ·cJr:slal. 
Each switch has ON, OFF, and SYNC posilir ins . W!tr ·rr 
a switch i s in ON position, it tur ns on lh<· ;n:c:•:I<· ra 11 1 111-
sensitive stabilizing system !'or llH: pr<Jp<:ll<:r ii 1111 
throttle is in governing ranl-{c and lhr: c•1ndi I 1<J11 J1·vr 1 

is al GROUND STOP or HUN. If th<· sw11<: li 1s ;.,1 
OFF, the e lectronic governin~ ci r cuit c1mt1nu1·s 1•, 
operate as long as AC power is available:, but JL:-. 
output signals are not l ransm iltc:d l•' thr: s•,lc:nr,1d 
valve in t he propelle r regulator. The pr<,pc:llc:r \'.'ill 
govern at constant speed w1 th the hydraulic i.t'Jvcr n•,r 

electronic 
and entc 

prop governor 
test panel 

1. SYNC MASTER SWITCH 
2. ELECTRON IC PROP GOVERNOR 

SWITCHES 
3. ENTC TEST LIGHTS 
4. ENTC TEST SWITCH 
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al unl' . Flight may be continued with the switch in 
OFF 1x.>siti on without the benefits •>f electronic gov­
erning. If a switch is positioned at SYNC the elec­
tronic governor for the propelle r retains its ~tabilizing 
cuntrol and also switches in s ynchronizing circuits 
which control synchronizati on of the prope lle r to 
a master. The master propeller operates with 
accelerati on-sensitive stabilizing only , regardless 
of whethe r its electronic governor switch is at ON 
or SYNC. Power to the switches is supplied from the 
prop and engine bus 1 hrough the feather motor control 
circuit breakers. 

Synch Master Switch . 

The sync master switch (figure 1-16) is on the same 
panel with the electronic prop governor switches. It 
has ENG. 1 and ENG. 2 positions, and is used to se­
lect either engine No. 1 or No. 2 as the master when 
propellers are to be synchronized. Electronic governor 
switches for the other propellers must be in SYNC if 
the propellers are to be synchronized to the master. 
Slave engines will syflchronize to the selected master 
while the electronic governor switch for the master 
engine is in any position. 

OIL SYSTEM. 

Independent oil systems, one for each engine, supply 
lubrication to the engine gearboxes and power sections. 
An oil tank is located in each nacelle above the en· 
gine and has an 8-gallon usable oil capacity, plus an 
additional 2-gallon expansion air space. On some air­
planes, each oil tank has a capacity of 10 gallons, plus 
an additional 2 gallons expansion air space. The oil 
feeds from the tank into the gearbox and power sec­
tion of the engine, where it is picked up by engine­
driven pumps and driven through a heat exchanger and 
oil cooler back into the oil tank. Heat from the oil 
passing through the heat exchanger prevents ice from 
forming in the fuel line to the engines. Air flowing 
through an oil cooler duct and over the coils of the 
oil cooler absorbs excess heat from the oil. A thermo­
static element, located in the oil tank return line, con­
trols the oil temperature by regulating the amount of 
air flowing through the oil cooler duct. Refer to the 
general arrangement and servicing diagram for oil speci­
fications and grades. 

Oil TANK PRESSURIZATION SYSTEM. 

An engine oil tank pressurizing valve controls the out­
flow of air which is released from the engine scavenge 
oil as the oil returns to the tank. This released air 
keeps the tank pressurized to a 3.5 psi differential at 
altitudes above approximately 22,000 feet. Below ap· 
proximately 22,000 feet the tank is partially pres­
surized, while at altitudes below 10,000 feet, the tank 
pressurization valve vents the released air into the 
overboard drain . 

T.O. 1C-130(A)A-1 

Note 

Oil tank filler caps must be securely locked 
for satisfactory operation of the system. An 
unsecure cap will cause air leakage and cor­
responding drop of gear box oil pressure when 
climbing to altitude above approximately 22,000 
feet. 

Oil SYSTEM CONTROLS. 

Oil Cooler Flap Switches 

Airflow through the oil cooler is governed by a con­
trollable oil cooler flap which restricts the opening 
of the oil cooler air exit duct. Four four-position 
(AUTOMATIC, OPEN, CLOSE, FIXED) togglr i:;witches 
are located on the engine starter control panel (fig 
ure 1-17) of the overhead control panel. These 
switches contr ol the electrical circuits of the oil 
cooler flap actuators. When any of the four switcht-s 
is in AUTOMATIC position, the position of the 011 

cooler flap is regulated by a thermostatic unit to 

cool the oil to approximately 80 ° C (176° F) . In tht> 
OPEN or CLOSE positions (spring-loaded), the ther­
mostat. is excluded from the circuit, and the actuator 
is directly energized to open or close the oil cooler 
flap . When the switch is moved to the FIXED posi­
tion , the flap actuator is deenergized and the flap 
will remain in the position it was in prior to moving 
the switch . Moving the switch to the AUTOMATIC 
position provides for all normal operations. OPEN, 
CLOSE, and FIXED positions are used to control the 
oil cooler flap actuator manually if the th ermostatic 
control unit fails. The oil cooler flap switches are 
energized by 28-volt, DC power throul!h oi l cooler 
flaps No. 1, 2, 3, and 4 circuit breakers from the lh 
and rh wing buses in the main power distribution box. 

Fire Emergency Control Handles. 

Four motor-operated tank shutoff valves provide an 
emergency means of shutting off oil flow to the engines 
when the fire emergency control handles are pulled. The 
four valves receive 28-volt DC power from the isolated 
DC bus through engine 1 & 4 and engine 2 & 3 eng 
fire control shutoff valves air & oil circuit breakers on 
the main power distribution box and the engine fire 
control shutoff air & oil circuit breakers on the copilot's 
circuit. breaker panel. Refer to FIRE EXTINGUISHER 
SYSTEM in this section for other functions of the fire 
emergency control handles. 

FUEL SYSTEM. 

The fuel system is a moct1fif' d manifo ld fl uw lYP<' , 
incorporating a fuel rrossfeed systt!m :.i11rt a sin~lc 

point refueling and dc fue lin(! system. T ht> S ) stem 
provides fuel supply fo r the lour enginc·s and the gas 
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oil cooler 
switch 

flaps 
panel 

Figure 1·1 7. 

turbine compressor . It is adaptabl<' lu a numu('r ol 

flow arrangements (figure 1·18 and 1-19). Plumbing. 
control, and indicator systems for external tanks are 
included in the fuel system. External pylon tanks 
are provided for some airplanes. The existing exter· 
nal system controls and indicators on the fuel con· 
tro l panel and the single point refueling panel are 
not ins talled and are therefore inoperative. All con­
trols and indicators for the 450-gallon pylon tank 
system now in use are located on the pylon tanks fuel 
con trol panel (figure 1-21). Fuel from the pylon 
tanks can be pumped into onl y the inboard internal 
tanks lo replenish the fuel as it is used from these 
tan ks. Fuel used must conform to the specification 
and grade listed in the servicing diagram at the be-
ginning of this section. The total usable capacity of 
the fue l tanks is shown in fi gure 1-20. For system 
management, see Section VIL SYSTEMS OPERATION. 
Airplane limitations resul ting from the use of alter· 
nate fuels are discussed in Section V. 
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Note 

The fuel capacity will be reduced by ap· 
proximately 5 percen t when polyurethane 
foam bafO es are installed. The fuel gauges 
will be recalibrated to reflect the fuel ca­
pacity change. 

FUEL FLOW. 

Fuel from internal wing tanks may be supplied directly 
to the engine located immediately inboard of each tank 
or, by means of the crossfeed manifold, to all of tlw 
e ngines . When sufficie nt fue l has been used from lhc 
inboard internal tanks the fuel pumps for both pylun 
tanks may be turned on to pump fu el from the py· 
Ion tanks into the inboard internal tanks through 
connections made in the inboard tank refuel lines 
(figure 1-18). The pylon lank system does not pro­
vide fuel quantity or flow gages, and a no-Oow light 
is all that is provided to indicate when the pylon 
tanks are em pty. 

'Fuel for operation of the auxiliary power plant on at r ­
planes AF53·3129 through 55-0014 is supplied from 
either of the in board internal tanks. Fuel for opl.-'r· 
ation of t he auxiliary powt! r plant on airplant!s 
AF55-0029 and up ma~· bt- supplied from any tank , 
through the crossfeed manifold. For description of 
the auxiliary power plant. see AUXILIARY EQUIP­
MENT, Section IV. 

REFUELING AND DEFUELING. 

All internal fuel tanks may bP refueled or defueled 
from a single point, ground refueling and d t>fut> ling 
receptacle, located in the> right lan ding g('ar fairing. 

. " 



NOTE 
Retueling, delueli119, ond in tcrnul 
Ivel transfe r ore only pos!ible os 
g round opcrot iom. lntl! rnol lvl! I 
tronslcr, in the o ir is possible only 
trom the pylon ton\.. s. 
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AIRPLANES AF53-3129 THROUGH 55-0014 
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fuel quantity data table 

TANK 

FULLY SERVICED 

'SINGLE POINT 

REFUELING 

USABLE FUEL 
LEVEL FLIGHl 

FULLY SERVICED 
THROUGH 

1'.0. 1C-130(A)A·l 

USABLE FUEL 

• LEVEL FLIGHT 

+1+++an1 +q+•a•+ 
8762 

( 8 2 8 8 ) 

7820 
( 7313) 

7820 

1335 
(1262) 

1190 
( 1112) 

1190 

8925 
( 8723) 
2925 

(2782 ) 

8307 
( 7937 \ 

8307 

1360 8840 
c 13 29} ( 8639) 

445 2892 
14'23 ) l 2750) 

1 )6 :.> 8223 
' 1208 . 7852) 

126) 8273 
(7313) (1112 ) (7 937 1 Cl 20 8 ' I 78 ~2 ) 

8762 1335 8925 1360 8840 
C8288 l ( 1262 ) ' 872 3 ' f 13191 (8639" 

TOTAL USABLE 5050 
(4748) 

DATA BASIS CALCULATED BASED ON 6 5 POUND S PER 

GA.LON OF JP4 FUEL FOR ICAO STANDARD DAY 

• LEVEL FLIGHl AT -l NOSE UP ATTITUDE 

NOTE 
VALUES IN PARENTHESES 
DENOTE AIRPLANES MODIFIED 
BY T .O . 1C 130·831. 

2925 
( 2782 ) 

( 5982 ) 
40314 

(388841 

TOT AL USABLE 

-l 4 5 2892 
' 4'23 ; : 2750 i 

6140 39910 
15920 1 1384821 

6140 39910 

Figure 7-20. 

Fuel is rouLed from the single point receptacl<> 
through tlw refueling manifold. Each tank has a 
separatP supply line from the manifold and each su p­
pl y line has a motor-operatl'd shutoff vah'e. RPful'l ­
ing is controlled at the single point refueling control 
panel. locatt>d above the r<>fueling r<>ceptaclP. As an 
alternate method. tan ks may be fueled separate)~· 

through a filter opening in th'e top of each tank. 
The pylon tanks can be fueled only through the fil . 
)pr port on t ht• top of each Lank. near the p\"lon 
strut 

PYLON TANKS (SOME AIRPLANES ). 

The addition of 01w 4 50-gallon pylon fuel tank on each 
wing will increase tht• maximum rangr of thP airplane by 
approximately 325 miles for ferry and deployment mis­
sions. The> weight of the airplane has been increased by 
670 pounds \\~th the p~·lon tanks empty. or by 6.520 
pounds with tlw tanks fillt•d with JP-4 fuel at a densitv 
of 6.5 pounds per gallon. Tht• fuel from the pylon · 

Lanks is transferred into the inboard tanks by a 28-vol t, 
DC motor-driven suction pump through connections made 
in the re(ut•I li nt• of the inboard internal tanks. Each line 
from a pylon ianks to an inboard fuel tank has Lwo 
check valves which prevent reversal of flow from the 
internaJ tanks to the pylon tanks. Power for the fuel 
pumps is supplied by the main DC bus through pylon 
tanks circuit breakers in the main DC power distribu­
tion box. The pylon tanks are not jettisonable. 

I WARNING I 
Pylon tanks do not have foam installed 
and mul>l bt· nrn1owd bt'fore tl~·ing combat 
missi<>ns. 

Py lon Tank Flow Switch. 

Each Lin<' lrom a pyl1111 tank to an 1111c•rnal lul'I tank 11' 

pro\'ldccl with ~1 J low swill'lL When then• 1.s 1u1 JI ''\ 
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through the line, this switch close s a circuit lo causE' 
a 110 flow indicatur lig ht on the pylo1, ranks fuel con­
trol panel to illuminate, provided the pylon tank pump 
switch remains or,. 

Pylon Tank Boost Pumps Relief Valve. 

Each pylon tank boost pump is equipped with a relief 
valve, which is located on the right side of the pump. 
A cutaway section in the right side of each pylon 
leading edge assembly provi des for installation of the 
relief valve. The valve relieves pressure at 17 PSI 
in the pylon tank fuel pum p by allowing fuel to be 
recirculated within the pump when there is a fuel line 
stoppage or when a dual·float control valve in the in­
ternal tank is closed. 

Pylon Tanks Fuel System Controls. 

All controls for in-flight managing of the fuel for the 
pylon tanks are contained on the pylon tanks fuel con ­
trol panel. None of the controls on the overhead fuel 
control panel have been altered, and none of the ex· 
ternal tank provisions on this panel operate for the 
pylon tanks system on some airplanes. 

Pylon Tanks Pump Switches. 

Two pylon tanks pumµ switches are located on tlw 
pvlun tanks flH'l control panel to conlro l the pylon 
tank fu el pumps. The pylon tanks pump switches close 
rel;.iy c ircuits tu route 28-volt, DC power from thC' 
main DC bus tu the pmnps. Circuit protection is pro­
vided by the pylon tanks boost pwnp and the.: pylon 
tanks . buusl pump control circuit breakers on tl 1C' 
main DC puwer distribution box . 

Py lon Tank s Fue l System Indicators. 

Warning lights on the pylon tanks fuel control panel 
give a con tinuous visual indication of the fuel situation 
in the pylon tanks. There are no individual fuel 
quantity gages fo r the pylon tanks, and the fuel in 
the pylon tanks is not included in the indication of 
total fuel quantity indicator on the fuel control panel. 
The amount of fuel in the pylon tanks can be com- . 
puted by multiplying the pumping rate of the pumps 
by the length of time they have been on. 

Pump On Lights. 

Two pump-on press-to-test indicator lights. one for 
each pylon tank , are located on the pylon tanks fuel 
control panel. These lights il luminate when lhe pylon 
tank pumps are turned on. and they remain illuminated 
until the pumps are turned off. 
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N o Flow Lights. 

Twu no flow press-lo-tn;t indicator lights on the 
pylon tanks fuel c.:ontrol panel, one for each pylon 
tank , are the only means of indicating insufficient 
fuel flov.· from the pylon tanks . When th ere is no fuel 
flow through the flow switch in the line from a pylon 
tank to an inboard tank, or if I he flow is of insufficient 
rate (less than 2.5 gallons per minute), the switch 
closes and completes thf> indicator light circuit 10 

light the correspondini: Lank no flow light. The two 
pylon tank systems arf' completely independent of each 
other: but, as the pumping rate of each pump is ap­
proximately 5 .0 gallons per minute, the indicator 
light for earh pylon tank should illuminate approx i­
mately 90 minutes after the pump is turned on. Th~ 

lighting of a no flow light does not necessarily mean 
an empty tank. but ii could mean that fue l is not flow­
ing from the pylun tank tu the inboard tank al the 
proper rate . The pump pressure may be tested by 
using the pwnp operation test switch on the pylon 
tanks fue l control panel. The no flow lights are wired 
in parallel with the pump-on lights and will illuminate 
only when the pump switches a.re in the ON position 
and the fuel flow is insuHicient. Therefore, when the 
pumps are turned off, both the pumps (111 .incl 111(· 11 .. 

flow lights cir cuits will be opened, :... 11<1 tht· pn · s ~-1 .. -
tcst feature cannot be used. 

Pump Operation Test Switch and Indicator 
Lights. 

To lest fue l pwnp operation, a pump operatinn t<·st 
switch a nd two pump pressure indicator light::; ilavv 
been installed on th<> pylon tanks fuel control pa1H·I. 
When the switch is held in the TEST posilwn 1.,, 
approximately one minute, the py J. m - tanks -to -
inboard- tanks fuel lines are closed at lhl' dual rhw 
valves in the internal tanks. If the boost pumps :u·, 
oper:i.ting to develop proper fuel pressure (a.pprtJX 1-

mately 13 to 15 PSI) , the pump pressure lights and 
the nu flow lights should illuminate to incli('atE: that 
no fuel is flowin~. 11H? 28-volt , DC power for 11. .. 
indicator light s 1s obtained from the main DC l;t1 . 

through the pylon tanks boost pump and tht· py l • 1. 

tanks boost pwnp control circuil bn)ak0rs un tht· 
main DC power distribuliun box . 

INTERNAL TANKS. 

There are four internal fuel tanks, one tank located 
outboard of each engine. The tanks are integral W1ilS 

of the wings, using the upper and lower surfaces as 
tank walls. A check valve in the supply linefrom each 
tank prevents reversal of flow during crossfeed oper­
ations. Pressure to assure fuel flow from the tanks 
is supplied by boost pumps. One boost pump is located 
in the aft inboard corner of each tank <.u1d is driven 
by 115.'200-volt, 3-phase, AC. A scavenge pump, 
located in I he fore section of each tank and dri VE'n by 
115. 200-volt, 3-phase, AC assures fu<'l supply to the 



boost pump during alloperating conditions. Power for 
all internal tank pumps is taken from the left - and 
right-hand unregulated AC buses through the fue l boost 
pumps power internal tanks circuit breakers in the 
main power distribution box. 

OTHER FUEL SYSTEM COMPONENTS. 

Vent Valves. 

Float-controlled vent valves allow escape uf fu<:I 
vapors and air during single point refueling anci 
equalize all tank and surrounding pressures during 
flight. Each internal fuel tank has two vent valn•s 
one near the inboard wall and the other near llw out 

board wall. The two \'ent valves of each tank are con ­
nected to a vent line .• which is 1·uuted uverbuarcl 
outboard of the flaps . 

Fuel Heaters. 

A fuel heater mounted between th e lower longerons 
of each engine nacelle, is included in each cng-ine 
fuel system. The funcli un of the fuel healers is to 
prevent icing of fuel s:vstem components by trans ­
ferring engine oil heat lo the fuel being supplied tu 
the engines . Temperatur e to which the fuel is healed 
is limited by a thermostatic bypass valve in the oil 
core . 

Fuel Strainers. 

A fuel strainer for each engine fuel system is located 
just ahead of the fir e wall on each lower right nae elle 
longeron. Fuel flow is from the fuel heater lo the 
fuel strainer , then to the engine . lJ1 addition to filter­
ing, the fuel strainer acts as a wat er sumµ for re ­
moval of water from the fuel. 

FUEL SYSTEM CONTROLS. 

Controls for in-flight management of the fue l system 
are located on the fuel cont rol panel, the pylon con· 
trol panel, the auxiliary internal fuel control panel, or 
the auxiliary fuel transfer panel (figure 1·21). 

Boost Pump Switches. 

Eight fuel boost pwnp switches (figure 1-21) are 
loc::tted on the fuel control panel. Four switches control 
the internal tank boost pumps and scavenge pumps, 
and four switches are for the externaltank boost pumps. 
The internal tank boost pump switches route three ­
phase, unregulated AC from the left-hand and right­
hand buses to the pumps. Circuit protection i s supplied 
by the fuel boost pumps power internal tanks circuit 
breakers on the main power distribution box . The ex -
terna.l tank pump switches are not used. 
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Tank-Selector Switches. 

Four tank-selector switches (figure 1-21), are lo­
cated on l he fue l control panel. These two- position 
(EXT. TANK TO E NG. , INT. TANK TO ENG.) r r1tary 
switches r oute 28 - vull DC fr om the wing buses tu the 
exte rna l tank control 1·alves to open or close the 
\'al\'e s . Cin.:uit protection is provided by the en!!·i1w 
fuel transfer circuit breaker on early model airplane:. . 

Crossfeed Valve Switches. 

Four crossfeect valve switches (figure 1-21) a n l•l ­
cated on the fuel control panel. These 2-posilwn 
rotary switches r oute 28- volt DC from the wing buses 
to the motor-operated crossfeed valves. When the 
switches are placed in the crossfeed posilion (switch 
markings aligned with the fuel control panel markings ). 
the valve motors are energized to open the valves . 
When the switches are placed in the off positi on (switch 
markings at right angles to the panel markings ), the 
valve motors are energized to close tht: valves . ln 
case of power failure, the valves hold th ... ;:isl ener ­
gized position. Circuit protection is providt.!d by lh<.:> 
engine crossfeed valves circuit breakers in the main 
power distribution box . 

Crossfeed Fuel Primer Valve Switch and Valve 
Open Light (Airplanes AF 55-0029 and Up) . 

A press- to -actuate crossfeed fuel primer valve switch 
(figure 1·21) is located on the fuel control panel. 
This swit c.:h, when depressed, actuates the molur­
dri ven c rossfe<.!d fue l primer valve tu the open posilion . 
This allows fuel to flow through the manifold into the 
No . 2 internal tank, which removes any trapped air . 
Releasing the switch actuates the primer valve tu the 
closed position. A press- to - test. valve-open warning 
light (figure 1-21) is mounted immediately below 

the primer switch. This warning light glows any time 
the crossfeed fue l primer valve is in the open position . 
Thus, if the system is working normally, when the 
switch is depressed, the light comes on; when the 
switch is released, the light goes out. Failure of the 
light to operate in this sequence indicates a malfunc· 
tion of the system. The primer valve circuit breaker 
is on the main DC distribution panel. Power for the 
light is supplied through a master warnlight breaker 
on the wheel well junction box. 

Fire Emergency Control Handles. 

Five fire emergency control hand les . one for e:.ch en­
gine and one for the gas turbine c:ompressor. are mount­
ed on the fire emergenc .v control panel (figure 1-57). 
These control handles w lli' ll pulled , route 28-volt DC 
power to the motor-operated engine fire wall shutoff 
val• es and fuel control valves. ThE' f:(as turbine com­
pressor fire emergency control hand le routes 28-volt 
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fuel control panels 

MAIN FUEL CONTROL PANELS 

1 30A- 1 -33-027-1 

Figure 1-21. (Sheet 7 of 2) 
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PYLON TANK FUEL CONTROL PANEL 

AIRPLANE AF53-3129 

AIRPLANES AF54-1623t THROUGH 55-0014 

AIRPLANES AF55-0029 AND UP 

T.O lC-130tAlA·1 

l . C. G. PUMP SWITCH 

2. C. G. PUMP TURN ON LIGHT 

3. C. G. PUMP TURN OFF LIGHT 

4 . FUEL QUANTITY INDICATOR TEST SWITCH 

5 . EXTERNAL TANK FUEL Q UANTITY INDICATOR 

6. BOOST PUMP SWITCH 

7 . FUEL PRESSURE TEST INDICATOR 

8 . CROSSFEED VALVE SWITCH 

9 . CROSSFEED FUEL PRIMER VAL VE SWITCH 

10. CROSSFEEO FUEL PRIMER VAL VE OPEN LIGHT 

11. TANK-SELECTOR SWITCH 

12. EXTERNAL T ANt< EXPLOSION SUPPRESSION 
ONE SHOT FIRED LIGHT 

13. ONE SHOT FIRED PRESS FOR LIGHT OFF SWITCH 

14. PRESSURE WARNING LIGHT 

15. INTERNAL TANK FUEL QUANTITY INDICATOR 

16. TANK EMPTY LIGHT 

17. REFUELING PANEL ON LIGHT 

18. TOTAL FUEL QUANTI TY INDICATOR 

19. INTERNAL TANKS PURGE SWITCH 
AF53-3129 AND 54- 1623 

L1, AF53-3129 ANO 54-1623 

& AIRPLANES MODIFIED BY T.0 . 1C-130A-778. 

t:XTER N A L TANI>. PROV ISIC; NS ON THE FUEL CONTROL 
PA NEL WERE PROVIDE D FOR A TYPC OF PYLON TANK 
NOT INSTALLED IN PRODUCTION. THEY ARE INOPER­
ATIVE FOR THE PYLON TANt-.S PROVID(D ON Alkr'LAN[5 
MODIFIED BY T .0. JC- J30A-778. ALL CONTROLS FOR 
THE PYLON FUEL TANl>.S PROVIDE D ON THESE AIRPLANES 
A RE LOCATE D ON THE PYLON TANKS FU[L CONTROL 
PANE L. 

Figure 1·21. (Sheer 2 of 2) 
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nc powe!' to the moto r operat<?d !.{as comp ressor fuel 
~ upplv s hutoff valve. T he valves will be n ·pos 1t ioned 
whe n the fire emergency control hand les a re pushed 
in. In case of power fa ilure, valves huld the last en ­
c rg ized position. Circuit proceclion is provided b~· the 
fire wall fire control shutoff valves fu e l r. irr.uit hreak­
ers on the copilot's circuit breake r panel and the GTC 
control circuit breaker in the main power distribution 
box . Other functions of the handles are described un­
d<.! r FIRE EXTINGUISHING SYSTEM in this section . 

GTC Fuel Tonk Selector Sw itc h (Airp lanes 
AF53·3129 through AF55·0014). 

A gas turbine compressor fuel tank s e lector switch 
(r efer to Sec tion IV) is prcvided on the gas turbine 
compre s sor control pant' !. The switch permits s el ­
lection of l'Jther No. 2 or Nu. ) fue l tank as the source 
11f fue l for GTC operation. A :h.> lenoid-operated valve 
is ene rgized open by turning the switch to LH INT 
or RH INT position. if the GTC control switch is in 
START or RUN. Power to energize the valvt> is sup­
pli ed throug h the GTC control circuit breaker loca1 c>d 
on the main DC power distribution pane l. 

FUEL SYSTEM INDICATORS. 

I WARNING I 
Fuel quantity indicators will not be re moved 
or changed in flight. 

Quantity gages and warning lights are located on the 
fuel control panel to give the c rew a continuous , vis­
ual indication of the status of the fuel system. 

Total Fuel Quantity Indicator. 

A total fuel quantity indiC'ator (figure 1-21) is located 
in the center of the fuel control panel . The indicatol' 
is electrically connected lo each of the fuel tank quan­
tity gages, through a ratio assembly and power unit, 
and continuously shows the total fuel quantity (in 
pounds) in the fuel tanks. Sin gle phase 115-volt 400-
cyc le regulated AC power to operate the totalizer is 
t.aken from the single-phase bus. Circuit protection 
is provided by the quantity totalizer circuit breaker 
in the main power distribution box. 

Fuel Quantity Indicators and Test Switches. 

Eight fuel quantity indicators (figure 1-21) are lo­
c·nted on the fuel control panel. Each internal tank 
indicator is connected to a capacitance gage in one of 
the fuel tanks, and gives a continuous visual indication 
of the pounds of fuel contained in that tank. Singl e ­
phase 115-volt 400 - cyc le regulated AC power to oper­
ate the quantity indicators i s taken from the single­
phase bus . Circuit pro tec tion is supplied by th~ fuel 
quantity power units circuit breakers in the main 
power distribution box. A quantity indicator test 
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s witch (figure 1- 26) i s pr ovided to test the quantity 
indicating system. The individual fuel quantity gage G . 
press -to - test switch , whe n depressed, grounds the ~) 
power lead for that indicator, moving the pointer 
toward zero . The total fuel quantity pointer will de-
tect the decrease and subtract an equal amount from 
the totalizer indication. Failure of a pointer to move 
toward zero when the press-to-lest switch is actuated 
indicates an indicator malfunction. 

Tank Empty Lights. 

Four tank empty lights (figure 1·21), one for each in- .~ 
ternal fuel tank, are located on the fuel control pane l. 
When an internal tank fue l quantity indicator pointer 
indi cates 400 (±200) pounds , a low- level switch in the 
indicator turns on the light for that tank if the boost 
switch is on. A tank empty light is extinguis hed by 
turning OFF the fuel boost pump switch for the empty 
tank. Ci rcuit protection is provided by the int. tank 
empty warning circuit breaker on the flight station 
distribution panel. On airplanes AF53 - 3129 through 
AF55·0046, the press -to-test lights can be t ested only 
while corresponding boost pump switches are on . On 
airplanes AF55-0469 and up , the press -to-test lights 
can be tested with the boost pump switches off. 

Refueling Panel On Light (Airplanes 
AF55-0029 and Up). 

A refueling panel on light (figure 1·21) is located on 
the fuel control panel. The circuit to this press-to-test 
light is completed by either or both of the following: 
single point refueling master switch not off, ground 
transfer valve not closed. Twenty-eight-volt, DC power 
to operate the light is taken from the wheel well bus. 
Circuit protection is provided by the master warning 
light circuit breaker' on the wheel well power junction 
box. 

·fuel Pressure Ground Test Indicator. 

A fuel press. indicator (figure 1·21) is located on thC' 
fuel control panel a nd is used to check <)ut the fuE'l 
boost pumps before fli ght. This indic ato r is el e«l n -
cally connected to a fuel pressure transmitter . 011 
airplanes AF53-3129 through 54-1623, the pressure 
transmitter measures the pre s s ure supplied the No . 2 
engine from the crossfeed manifold. On airplanes 
AF54-1628 and up.the transmitter measures the pres­
sures of the crossfeed manifold. Thus , when the fuel 
boost pumps are turned on individually, the pressu re 
supplied the crossfeed system by any pump i s meas­
ured by the transmitte r and shown by the indicator . 
Single-phase , 26-volt , 400-cycle AC to oper ate the 
pre ssure indication s ystem is suppli ed by the No . I 
instrument power transformer . Circuit pro tection is 
providl'd by the fue l pressu re indicator fu se in the 
main pvwer distribution box. 
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Note 

This instrument is for preflighl referenc e 
when checking the fuel booster pumps with 
the engines inoperative. Readinf!S may be 
used in flight to determine that the cross­
feed manifold has been pressurized by the 
fuel boost pumps: however, gage markings 
are not related to inflight pressure . Infiight 
low pressure warning is supplied by the 
pressure warning lights on the fue l control 
panel. For description of the low pressur e 
warning lights, see ENGINE INDICATORS 
in this section. 

ELECTRICAL POWER SUPPLY SYSTEMS. 
Three power systems are provided to oper.tte the 
electrical equipment . These are: (1) A 28-voltDC 
system with power supplied by engine-driven DC 
generators, battery , external power source, and by 
two transformer rectifiers. (2) An unregulated AC 
system with power supplied by the engine -driven AC 
generators , external power source , or by an ATM -
driven AC generator. (3) A regulated AC system with 
power supplied by engine-driven AC generators. in­
verters , external power source. and by the ATM­
drivenAC generator. The ATM-driven AC generator is 
c-apable of supplying AC power to the unregulated AC 
power system, the regulated AC power system, and 
to two transformer rectifiers which supply DC pow­
er to the main DC bus. Controls for all three systems 
are located on the overhead panel in the flight station 
and can be reached by the pilots and the flight engi­
neer. Circuit breaker panels are shown in figures 
1-26 through 1·33. 

EXTERNAL POWER PROVISIONS. 

Note 

The 200/ 115-volt, 3-phase, 400 - cycle AC 
external source should have a capacity of 
40 KV A; its phase rotation must be A-B­
C. The 28-volt DC external source should 
have a capacity of 400 amperes. 

Both DC and unregulated AC external power recep­
tacles are located on the left side of the fuselage just 
aft of the battery compartment. DC power from the 
external source is supplied through a relay and two 
current limiters to the main DC bus. Any DC electri­
cally operated equipment on the airplane, except equip­
ment connected to the battery bus, can be supplied 
from .an external power source. The battery is discon · 
nected from the DC buses when external power is 
being used. When an AC external power source is 
connected to the airplane, the power is supplied 
through an automatic circuit breaker relay to the left­
hand main AC buses. The left-hand and right-hand 
main buses are tied together by another automatic 
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circuit breaker relay so that all unregulated AC buses 
are energized. Interlock circuits prevent connection of 
the external power source to the buses in parallel 
with an engine -driven generator. External power is 
tripped off automatically, by the switch whenever a 
generator switch is turned on. External AC power 
should always be disconnected before external DC 
power is disconnected. 

WARNING I 
Use of the battery engine start button, or 
otherunapproved methods, to colUlect exter­
nalACpowerre::;ults in two unsafe conditions 
caused by DC power not being available to 
trip the external AC power relay: while dis­
cormecting the external AC power cable, 
arcing to the receptacle contacts may cause 
a fire , and if external AC power is recon­
nected, power will be supplied directly to 
the bus, possibly causing injury to mainte­
nance personnel. 

~ 
External AC power is connected to all reg­
ulated AC power systems if inverter switches 
are turned to AC GEN positions . Make sure 
that the inverter switches and the related 
system switches are positioned as desired 
before connecting external power. 

DIRECT-CURRENT SYSTEM. 

Note 

The DC system has been changed to in­
clude the addition of the pylon tanks con­
trols and indicators. Figure 1-23 shows 
the addition of the pylon tanks to the 
main DC bus. Figure 1-28 shows the ad­
dition of the pylon tanks circuit breakers 
to the main DC power distribution box. 

The direct current (DC) system power sources are 
four 400·ampere engine-driven generators, a battery, 
two transformer rectifiers and external power. The 
engine-driven generators supply normal 28·volt power 
for the DC system. The air-turbine-motor-driven AC 
generator, located above the left wheel well, i~ pro­
vided as an emergency source for flight operations and 
as an alternate for external power for ground opera­
tions. The transformer rectifiers are used to obtain 
DC power from the air turbine motor AC generator. 
The battery is an emergency source of power for the 
few essential circuits. It can also be used for starting 
the gas turbine compressor and to energize starting cir· 
cu its. 
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DC Generators and Buses. 

The four engine-driv€n generators normally supply 
all power to the main bus of the DC distribution sys­
tem. Each generator is connected to the main bus 
through a main line contactor (relayl . During opera­
tion, the main line contactor will automatically be 
opened by any overvoltage, feeder fault, or reverse 
current condition. The main line contactor is elec­
trically controlled by the generator switch to connect 
or disconnect a generator from the distribution sys­
tem. However, the automatic devices in the system 
will override any manual C'ontrol to remove a mal­
functioning generator from operation . Generator 
control panels completely control the operation of par­
alleling the generators on the main bus . Carbon pile 
regulators automatically regulate the voltage. An 
equalizer bus regulates the division of loads among the 
generators, balancing the load by reducing the voltage 
on any generator which tends to assume more than its 
share of the total load. The generators supply all power 
for the DC operated equipment in the airplane , and also 
supply power to operate the inverters. All loads which 
are considered to be of primary importance are con­
nected to either the main DC bus, the propeller and 
engine bus, or the isolated bus. All other loads are 
supplied from auxiliary or sub-buses, which are sup­
plied from the main DC bus through contactors (re­
lays). The following auxiliary buses are provided: 
flight station, fuselage, radio, left wing, and right 
wing. The wheel well bus and the aft fuselage bus de­
rive their power from the fuselage bus. Nine current 
limiters (one 50-ampere, six 100-ampere, one 150-am· 
pere, and one 175-ampere) located inside the main 
power distribution box provide overload protection 
for the de loads imposed by added mission equip· 
ment. Added circuit breakers provide overload pro­
tection for the power an d control circuits of the ad­
ditional avionics and armament system. Figure 1-22 
and 1-23 show the DC power generation and distri· 
bution, and list the DC operated equipment which is 
connected to each of the buses. 

Transformer-Rectifiers. 

Two transformer rectifiers are connected to the main 
DC bus through reverse current relays. These trans· 
former rectifiers operate in parallel with each other 
and the DC generators, though they do not necessarily 
share the load equally with DC generators. The maxi­
mum output of a transformer rectifier is 200 amperes 
at 28 volts. The transformer rectifier units are used 
on the ground when no external power is available or 
for emergency power in the event that an engine­
driven generator fails. The transformer rectifiers are 
located under the flight station and are powered from 
the left-hand AC bus. 

Battery. 

A 24-volt, 36-ampere-hour battery is located in a fuse· 
lage compartment forward of the crew entrance door. 
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The battery supplies power to the ba ttery bus and to 
the isolated bus. A reverse current relay is connected 
between the isolated bus and the main DC bus. It 
normally prevents the battery from powering equipment 
connected to the main DC bus and permits power from 
the main DC bus to be used to power equipment con­
nected to the isolated bus, and to charge the battery. 
During gas turbine compressor starting or battery-engine 
starting, reverse current relay reverses the normal cur­
rent flow to allow the battery to power the main bus. 
Power from the battery is thus made available for op· 
eration of GTC starter or engine starting control cir· 
cu its. 

Direct Current System Controls. 

The DC system controls, with the exception of a sec -
ond manual reset lever on each generator control panel, 
are located on the overhead electrical control panel 
above the flight station. The generator control panels 
are located in racks under the flight station and are 
accessible, in flight, from th e car go department. 

GENERATOR SWITCHES. Each of the generators is 
controlled independently by its own four-position , ro­
tary-type switch located on the overhead electrical 
control panel (figure 1-24). When the switch is in the 
ON position (knob stripe aligned with panel stripe) the 
main line contactor is closed and the generator is con· 
nected to the main bus. The contactor is open when 
the switch is in the OFF position. The generator still 
continues to produce voltage. The switch is placed in 
the momentary FIELD TRIP position to trip the gen· 
erator fie ld relay. This removes the excitation current 
from the generator field and voltage generation ceases, 
except for residual voltage (2 or 3 volts), even though 
the generator armature continues to tum. The switch 
knob must be pulled out before the switch can be 
placed in the FIELD TRIP position. If the generator 
field relay has been tripped, it can be reset to the 
closed position by placing the generator switch in the 
momentary RESET position. 

MANUAL RESET LEVER. A manual reset lever is lo­
cated on each generator control panel under the flight 
station. This reset lever is used to manually reset a 
generator if the reset coil in the control box fai ls to 
operate. 

BUS ISOLATION SWITCHES. A bus isolation switch 
for each of the auxiliary buses is located on the over· 
head electrical control panel (figure 1-24). The ON 
position of these switches energized relays, which close 
to connect the auxiliary buses to the main DC bus. 
The OFF position of the switches de-energizes the re· 
lays to disconnect the auxiliary buses from the main 
DC bus. These switches are primarily emergency dis· 
connect switches for isolating an auxiliary bus from 
the main DC bus. They are normally left in the ON 
position at all times. A transparent plastic switch 
plate surrounds the bus switches to prevent ·accidental 
actuation. 
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electrical control panel 

1. A-C GENERATOR VOLTMETER 
2 . FREQUENCY METER 
3 . A-C GENERATOR OUT WARNING LIGHT 
4 . A-C GENERATOR SWITCH 
5 . A-C GENERATOR AMMETER 
6. A-C EXTERNAL POWER SWITCH 
7 . BUS TIE INDICATOR LIGHT 
8. LEADING EDGE LIGHTS SWITCH 
9 . FORMATION LIGHTS SWITCH 
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11. NAVIGATION LIGHTS SELECTOR SWITCH 
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13. BATTERY SWITCH 
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15. D-C GENERATOR OUT WARNING LIGHT 
16. D-C GENERATOR AMMETER 
17. BUS ISOLATION SWITCH 
18. INVERTER SWITCH 
19. SELECTED POWER OUT INDICATOR LIGHT 
20. VOLTMETER SELECTOR SWITCH 
21. D-C VOLTMETER 
22 . TRANSFORMER RtCTIFIER SWITCH 
23 . TRANSFORMER RECTIFIER LOAD METER 
24 . PHASE SELECTOR SWITCH 
25. VOLTAGE AND FREQUENCY SELECTOR SWITCH 
26 . BUS SELECTOR SWITCH 
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auxiliary ac generator control panel 
. .. .. __ ,...,_. ·--- 1 •• I 

AUXILIARY 
1. AC GENERATOR CONTROL PANEL 

: 

,. ) 

Figure 1-24. (Sheet 2 of 2) 

1-49 



T.O. 1C-130(A)A·l 

DC E XT ERNAL POWER SWJ TCH !BATTE RY S\J..'ITC JI 
T hC' batt t• ry s wi teh i s a three- pos ition , r ot ar~· - t ~· pc · 

sw1t eh located on the overhead <'lce triC'al c·untrol pam I 
(figure 1·24). When the switc h is in thl' E XT ER NAL 
POWER position, the ext ernal pow E'r r elay 11·J]J C'l11sc 
when external power is applied , tCJ c·onnc>c:t !ht• ext t' rna I 
power r eceptacle to th e main DC bu s . Wh<'n tlw S \\' ll l'h 

is in the BATTERY position, the battery r e lay is d <Jsl'cl 
and the battery is connected to the isolated bu s. Tin s 
position of the switch permits power to flow lrnm tlw 
ir.;1111 DC bus through the reverse• current c·utuut t u 
C'!rnri;e the battery. When the switch is in I h<· 0 n 
po.:;iti on, the external po'-' er relay is opened , flw <'X -

t rrnal power receptacle is disconnecled from the ma in 
DC bus , and the battery is disconnected from t h e· 
isolated bus. 

Note 

A minimum battery voltage of approximately 
18 volts is required to close the battery relay 
(the battery relay must be closed before the 
~enerators can recharge the battery) . 

Direct Current System Indica tors. 

The DC system indicators, which include individual 
generator-out lights :ll1d ammeters, and a common 
voltmete r with its accompanying selector switch , are 
located on the overhead e lectrical control panel in the 
flight :;ta ti on. 

VOLTMETER AND VOLTMETER SELECTOR SWITCH. 
The voltmeter is located on the overhead electrical 
control panel (figure 1-24) and is connected to the 
main DC bus or generators by means of the volt­
meter selector switch adjacent to the voltmeter. 
Individual generator voltage can be read only if the 
generator switch is in the OFF position. The volt­
meter connects to the generator circuits on the gen -
erator side of the main line contactors. Bus voltage 
will be indicated on the voltmeter, regardless of th e 
position of the voltmeter selector switch, unless the 
s elected generator main line contactor is opened by 
placing the generator switch in t he OFF position . When 
the switch is moved to the BATT ERY position , battery 
voltage will be indicated regardless of the position of 
the batter y switch. 

GEN OUT WARNING LIGHTS. One red gen out warn­
ing light for each generator is located on the overhead 
electrical panel (figure 1-24). A light will illuminate 
any time the associated generator switch is in ON 
position and that generator is not connected to the main 
bus. 

AMMETERS . Each generator is provided with an 
ammeter, which i s located dir ectly below the control 
switch for the generator (figure 1·24). The ammeters 
continuously indicate their respective gener ator loads 
in amperes. 
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LOAD METERS. Each transformer rectifier is pro­
vided with a load meter located directly below the 
control switch for the transformer rectifier . These 
load meters indicate percent of capacity of the trans­
former rectifiers . 

REGULATED AC SYSTEM. 

The regulated AC power system is divided into four 
separate power supply systems. They are an elec­
tronic and engine power system, a pilot's instruments 
power system, a copilot' instruments power system 
and a fire control system. Figure 1·25 shows the 
power sources, controls and distribution of power for 
the four systems. Circuit breakers for the power 
control circuits are located on the main distribution 
panel. One additional circuit breaker for the fire 
control system inverter is located forward of the in­
verter, on the outside of the electronics rack , which 
is positioned in front of the booth, on the right 
hand side of the cargo compartmen t. 

No te 

A regulated AC power system can be pow­
ered by either a generator or inverter. An 
unregulated AC power system can be pow­
ered only by a generator. 

Ele ctronic and Engine AC Power System. 

The electronic and engine AC power system supplies 
single-phase, 400-cycle power for radio . radar, in­
struments, and other systems. The No . 3 engine gen ­
era.tor is the primary power source, and standby power 
is provided by the main inverter. Since the primary 
power is drawn from the right-hand, C - phase bus, 
external AC power can be used for ground operation 
of systems using single - phase, 400-cycle AC power. 
Power for driving the main inverter is drawn from 
the main DC bus. Twenty-six-volt, AC power for 
synchro-type instruments is obtained by transforming 
a portion of the power supplied to the 115-volt, 
single-phase bus. Two instrwnent transformers are 
used for this purpose . 

Pilot's AC Instrument Powe r Syste m . 

The pilot's AC instrument power system sup~lies 

3-phase, 400-cycle power for the N-1 compass and 
pilot's attitude indicator. The primary power source 
for the system is the No. 3 engine generator, and a 
pilot inverter is provided as a standby source. Power 
for driving the pilot inverter is supplied from the 
main DC bus. Since primary power for the pilot's AC 
instruments is supplied through the right-hand AC bus, 
external AC power can be used to operate the N-1 
compass and pilot's attitude indicator on the ground. 
The pilot's isolation transformer converts 3-phase, 
115/200-volt, 400-cycle AC to 3-phase, 115-volt, 400· 
cycle AC to operate the pilot's AC instruments. 



...... 
I 

U1 ...... 

ac power supply and distribution 

AC GE NERA TOR 
NO. I ENG I NE 

• JN 

BUS TIE 
LIGHT 

VOLTAGE 
REGULATOR 

VOLTMETER 

VOLTMETER 

RELAY 

AC GENERATOR 
SWITCH 
NO. I ENGINE 

POWER 
SOURCE 

AMMETER 
NO. I ENGINE 
ENG INE 

EXTERNAL 
POWER 
SWITCH 

BUS TIE 
LI GHT 

unregulated 

AC GENERATOR 
NO. 2 ENGINE 

~VOLTAGE 
~ REGULATOR 

RELAY 

LEFT HAND BUS 
SELECTOR 

ECM CK T 
BKR BOX 

TRANSFER 
RE L AY 

Figure 1-25. (Sheet 1 of 4) 

ECM POD LH 13 EA) 

ECM POD RH 13 EAi 

VOLTAGE 
REGULATOR 

BUS 
TIE 
LIGHT 

RELAY 

RIGHT HAND BUS 
SE L EC TOR 

VOLTMETER 
ENG INE 

AC GENERATOR 
NO. 4 ENG IN E 

VO LTAGE 
REGULATOR 

RELAY 

AC GENERATOR 
SWITCH 
NO. 4 ENG INE 

AMMETER 
NO. 3 ENG INE 

AMMETER 
NO. 4 ENGINE 

RIGHT HANO (NO . 31 BUS 

BUS TIE 
L IGHT 

BUS TIE 
LIGH T 

NO. 4 BUS 

;3 
9 
..... 
("} 
I ..... 

w 
0 
:; 
~ 

I ..... 



...... 
I 

U1 
['.,:) unregulated ac power distribution 

NO. 1 ENGINE AC GENERATOR NO. 2 ENGINE AC GENERATOR 

NO. 1 AC BUS 

LOAD BUS. NO. 1 (3,> ) 
VOLTMETER (3 EA.) 

DOPPLER RADAR AN/ APN-147 

BOTTOM AND SIDE 
WINDOW ANTI-ICING (NESA) 

FRONT WINDOW 
ANTI-ICING (NESA) 

TRANSFORMER 
RECTIFIER POWER 1 

TRANSFORMER 
RECTIFIER POWER 2 

LEFT HAND AC 
GEN VOLTMETER 

PROPELLER FEATHER MOTOR 
POWER ENG . 1-2-3-4 (39 ) 

FUEL BOOST PUMP AND 
SCAVENGE PUMP INTERNAL = 1 
FUEL BOOST PUMP AND 
SCAVENGE PUMP INTERNAL =2 

PROPELLER ELECTRONIC 
GOVERNORS ENG 1-2-3-4 (o A) 

LEFT HAND (NO . 2) AC BUS 

NAY-COPILOTS PITOT HEAT 
PILOTS PITOT HEAT 

OXYGEN GAGE POWER 

2 KW ILLUM (3<.>) INS (3o ) 

FIRE CONT OPERATOR (3<.>)n 
TV QPR (3o)------

ARN -92 COMPUTER (3<.>) VIDEO RCDR (3o) 
ARN-92 RECEIVER (3o ) TV MON 
FLI R PWR SUPPLY (3o I 
RADIO RACK BLOWER (3<.··I 
FLIR SERVO AMP (30 1 -
ELECT TEST EQUIP (3 EA.) 
GALLEY POWER 
20MM GUN 14 EA .) 

SENSOR SLAVING 
RHAW APR -25, ALR -46 

8 INCH TV MON 
14 INCH TV MON 

{/) 

::> 
"' Q 
z 
<! 
I 
f­
I 
(.!) 

a: 

0 
0 
<t 

~ 
f­
...J 
0 
> 
0 
0 
N 

"' 

NO. 3 ENGINE AC GENERATOR 

RIGHT HAND (NO . 3) AC BUS 

BLACK CROW POWER 
FIRE CONTROL DISPLAY 
VERT REF SYS (3o ) 
LTD FAN 
LOAD BUS NO. 3 (39 ) 
GUNFIRE SIMULATOR LIGHT (3o ) 
FIRE CONTROL SYSTEM----< 

FUEL BOOST PUMP AND 
SCAVENGE PUMP 
INTERNAL =3 
FUEL BOOST PUMP AND 
SCAVENGE PUMP 
INTERNAL =4 
PROPELLER BLADE 
DE -ICING 
PP OPELL ER SPINNER 
BASE DE-ICING 
PROPELLER SPINNER 
NOSE ANTI -ICING 
PYLON CG PUMP 
LEFT HAND 
PYLON CG PUMP 
RIGHT HAND 
RIGHT HAND AC GEN 
VOLTMETER 

NORMAL \ ~LIFE HISTORY RECORDER 
ELEVATOR TAB POWER k •Bl 

TEST RECPTACLES 
RADAR ALTIMETER AN / APN -22 

RADIO AL TITMETER SCR-718 

GLIDE PATH RECEIVER 
TACAN AN6ARN-21 

LORAN AN / APN -70 

COLLINS VHF -101 RECEIVER 

COLLINS VHF -101 TRANSMITTER 
NO. 1 LIAISON RADIO 
CHANNELIZATION 
NO. 2 LIA ISON RADIO 
CHANNELIZATION 
DOPPLER RADAR AN / APN -147. 
AND AN/ ASN -35 
LIAISON RADIO DYNAMOTORS 

VAR FREQ TEST RECP 
FI XED FREQ TEST RECP 
TV MON 

TRIM 7A 
TRIM 7A 

Figure 1-25. (Sheet 2 of 4) 

NO. 4 ENGINE AC GENERATOR 

NO. 4 AC BUS 

LOAD BUS NO. 4 (3o ) 
VOLTMETER (3 EA.) 

PILOTS GUNSIGHT 
FIRE CONTROL COMPUTER 
Fl RE CONTROL DI SPLAY 
2 AX IS GYRO 
ARN -92 EXCITATION 

2KW ILLUM 

SENSOR SLAVING 

>-3 

9 
...... 
(") 
I 
...... 
w 
0 

> 
> I ...... 



N-1 COMPASS SIGNAL AMPLIFIER 
COPILOT'S RM I 
NAVIGATOR'S RMI 
PILOT'S RMI 
UHF DF/ TACAN/ ADF/ VOR POINTERS 
AUTOPILOT RUDDER SIGNAL 

11"'"'~1-- N-1 COMPASS AMPLIFIER - A 
11-.:.:.,.t-__ N-l COMPASS AMPLIFIER - B 

PILOT'S ATTITUDE INDICAT OR 

PILOT'S INVERTER FAILURE RELAY 

PILOT'S INVERTER FREQUENCY 

T.0. 1C-130(A)A-1 

COPILOT'S ATTITUDE INDICATOR 

COPILOT'S HEADING INDIC ATOR 

COPILOT'S INVERTER FAILU RE RELAY 

COP ILOT'S INVE RTE R FREQUENC Y METER 

Vl 

:J 
c:i 

0 
z 
<1'. 
I 
I­
I 
0 

0 
0 
"'1" 

1-
,_J 

0 
> 
0 
0 
N 

':;:;-

METER MA IN DC BUS 

A AUTOP ILOT 
L..D.ANGLE OF ATTACK DE -ICE 

ENGINE FUEL AND TEMP CONT 
ENGINE TORQUEMETERS 

FUEL QUANTITY POWER UNITS 

MAIN INV FAILURE RELAY 

MAIN INV FREQMETER 
N-1 COMPASS SYSTEM POWER 

TOTAL FUELQUANTITY IND 

TIT IND 

TEST REC EPT AC LES 
NO. 1 LIAISON DYNAMOTOR 

(618S-1) OR(618S-l)IMC 
OR 6 l 8T) NO. 2 LIAISON 

DYNAMOTOR (6 l8S-l) 

RADAR ALTIMETER AN/ APN-22 
SEARCH RADAR AN/ APN-59 

TACAN AN/ ARN-21 

IFF AN/APX-72 

t-' _. 
0 
> 
V') 

INSTRUMENT 
TRANSFORMERS 
NO. l 

BOOSTER HYD PRESS. IND. 

EMER BRAKE PRESS. IND 

FUEL PRESS. IND . 

NO. 3 AND NO. 4 ENG. 
FUEL FLOW IND. 

NO. 3 AND NO. 4 ENG. 
GEAR BOX O IL PRESS. IND. 

NO. 3 AND I'm. 4 
ENG O IL PRESS. IND. 

NO. 3 AND NO. 4 ENG. CIRCUIT 
- BREAKER i:C•UI ~~~?UE METER AND 

<f"'\.P F US E 

115 VOLT AC 

D 200 VOLT AC 

D 28VOLTDC 

26 VOLT AC 

ill AIRPLANES MODIFIED BY T.O. lC-130-743. 

&. AIRPLANES MODIFIED BY T.O. 1C-130-108D. 

Figure 1-25. (Sheet 3 of 4) 

'° 

INST RUMENT 
TRANSFORMERS 
NO. 2 

--ANTI-SKID TEST fu 
C-1 COMPASS SIGNA L AMP L 

EMER HYD PRESS IND. 

2 ENG 

NO. l AND NO. 2 ENG 
OIL PRESS. IN D. 

N cf°\JJ NO. l AND NO. 2 ENG 
TORQ UE ME TE RS AND AMPL. 

NORMAL BRAKE PRESS IND. 

UTIL ITY HYD PRESS. IND 

1-53 



T.O. 1C-130(A)A-1 

inverter regulated power source 
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circuit breaker panels 

NEVER USE A CI RCUIT BREAKER AS A 
SWITCH. CI RCUIT BREAKERS ARE TO 
BE PULLED ON L Y WHEN NECESSARY TO 
ISOLATE A SYSTEM DURING AN EMER· 
GENCY OR FOR MAINTENANCE. DO 
NOT PLACE OBJECTS (PARACHUTES, 
HELMET BAGS, ETC) IN FRONT OF ANY 
CIRCUIT BREAKER PANEL 

Figure 1-26. 
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Copilot's AC Instrument Power System. 

A single 100-volt -ampere inv e rter supplies J 15-voll, 
400-cycle,3-phasepower for operation of the,copilot·s 
heading and attitude indi cators. The inverter draws 
DC power from the isolated bus; therefore. Jt can be 
operated from the battery during emer gency condi­
tions of flight. Standby power can be supplied from the 
right-hand unregul ated AC bus, through an isolauon 
transformer, to oper ate the copilot's AC instr um rnt. 
T he copilot's isolatior. transformer converts 3 -pha~(', 
1151 200 - volt, 400-cycle AC lo 3-phase, 1 115-nJIL, 
400-cycle AC to operate the copilot's AC instrum ent~ . 

FIRE CONTROL AC POWER SYSTEM. Tht> fire 
control system inverter is the primary source of pow-
er for the fire control system. The aircraft system 
is a backup power source. The inverter is controlled 
by the two-position (ON-OFF) INV CON'T toggle 
switch located on the main power distribution box. 
(See Fig. 1-3.) When use of the inverter is not re­
quired, the switch should be turned OFF. Power is 
supplied from the main de bus. Two meters are in­
stalled on top of the main power distri bu ti on box: 
one indicates inverter voltage (115 + 3 volts ac) and 
the other inverter frequency (380-420 Hz). A three 
position (AC PWR-OFF-INV PWR) FCS toggle switch, 
below the INV CONT switch. enables the navigator 
to select either the airplane power supply or the fire 
control inverter. 

Regulated AC System Controls. 

Cont r ols for the regulated AC power system ar C' lo­
cated on the overhead electrical control pane l in th e 
flight station. The controls are three switches whic:h 
act as inverter controls and power source sel ec tors. 

MAIN INVERTER SWIT CH. 1'he three-position main 
inverter switch (figu re 1-24) has INV, AC GEN, and 
OFF positions. When the switch is in INV position , 
DC power is supplied to the main inverter, and invert­
er output is fed to the electronic and engine instru­
ments circuits. With the switch in AC GEN position, 
the inverter is off; and generator power is supplied to 
the electronic and engine instrument circuits. With the 
switch in OFF, the circuits receive no power. 

PILOT INVERTER SWITCH. The pilot inverter 5"·itch 
(figure 1-24) selects either the pilot inverter of the 
No. 3 engine generator as the source of power for the 
pilot's AC instruments. With the switch in INV po­
sition, DC power is supplied to the inverter from thE' 
main bus, and the inverter supplies AC power to the 
pilot's instruments. With the switch in AC GEN po­
sition, thP inverter is off, and generator power is sup­
plied to the i nstruments. With the switch in OFF, the 
instruments receive no power. 

COP ILOT INVERTER SWITCH. The copilot in\'erter 
swLtch (figure 1-24) selects either the copilot inverter 
or the No. 3 engine generator as the source of power 
for the copilot's AC inst rum ents The INV pos1tion of 
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the switch is used to supply normal power for the 
copilot's system. If the switch is in the AC GEN pos­
ition, the inverter is off, and the AC generator sup­
plies power to the instruments. When the switch is 
in OFF, the instruments receive no power. 

Regulated AC System Indicators. 

Indicators for the regulated AC power system are a 
freque ncy meter, voltmeter, and selected power out 
l ights located on the overhead e lectrical panel in t he 
flight station. 

FREQ UENCY METER AND VOLTMETER. A frequen­
cy meter and voltmeter are providPd t u indicate fre­
quency and volts of the AC gene rators and inverters 
powering the regulated systems (fif[ure 1-24). Circuit 
protection is pr ovided through ci r cuit breake r s and 
fuses on the ma in power distribution panC'ls. 

The voltage and frequency selector switch and the 
phase selector switch are used to c o nnect the output 
of the AC generators and inverters to the frequency 
meter and voltmeter. When on particular power 
source position is selected with the voltage and fre ­
quency sE>lector switch , the frequency and volts of 
that generator or inverter will be in dicated. A phase, 
B phase, and C phase of the generator are selected 
by positioning the phase selector switch in the (/)A, 

(/13, and qr; positions. respectively. The phase se­
lector switch must be in the GE posit ion to read 
frequency or voltage of the inverters. 

SELECTED POWER OUT LIGHTS. A selected power 
out light (figure 1-29) is located below each inverter 
switch. If a light illuminates, it indicates a blown in­
verter failure relay fuse or that no power is being 
supplied to the single-phase bus, pilot's instruments, or 
or copilot's isntruments. A light does not illuminate 
when the corresponding inverter switch is at OFF. 

UNREGULATED AC SYSTEM. 

1'he unregulated AC power supply system supplies 
115/200-volts. 3-phase power for operation of radio 
and rader equipment, propeller governing systems. 
electrical anti-icing and deicing systems, and fuel 
pumps. Engine-driven generators supply the required 
powt•r during flight an d taxiing. An external source 
can be used to furnish the power for ground opera­
tion and testing of systems. The engine driven gen­
erators art> four 40-KV A units. The No. 2 generator 
supplies power to the No. 2 (left-hand) bus, and the 
No. 3 generator supplies power to the No. 3 (rigbt­
hand ) bus. No. 1 generator supplies powe r to the 
No. 1. No. 2(1eft-hand) , or No. 3 (right-hand) bus, 
as selected by a bus selector switch (Figure 1-23.) 
No. 4 generator supplies power to No. 2 (left-hand), 
No. 3 ( right-hand) or No. 4 bus as selected by a 
bus selector switch (Fig 1-23). Circuit. breaker relays, 
automatically controlled by the generator control sys· 
tern, disconnect a generator in event the output voit­
age or frPquency is beyond limits , or if a ground 
faulL occurs. A bus-tie relay, also controlled by the 
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generator control systems, operates to connect the 
left-hand and right-hand buses together if external 
power is being used or if only one generator is op· 
erating. Since t;he generators are driven at nearly 
constant speed ·by the engines, they produce power 
of a nearly co•nstan t frequency of 400 cycles per se· 
second. The generators are connected to the buses 
only when the output frequency exceeds 380 CPS. 
The Air turbine motor can be used during an emer· 
gency to supply power during flight and taxiing. 
The air t urbine motor or an external power source 
can be used to furnish power for ground operation 
and testing of systems. Bus-tie relays operate to 
connect thr~ left-hand and right-hand buses together if 
external power is being used or if only one engine· 
driven generator is operating. The air turbine motor 
generator or AC external power can be used to pow· 
er the same buses as are normally powered by No. 
2 and No. 3 engine-driven AC generators, 

NOTE 

If the No. 1 generator is lost, No. 4 gen­
erator will assume the load of the ECM 
equipment. In case of an emergency in 
th.e ECM equipment, it will be necessary 
to field trip both the No. 1 and No. 4 
g•<! nerators to remove power from the ECM 
equipment. 

Air T1.1rbine Motor Generator. 

AC power for gr oWld operation at advanced or isolated 
bases not equipped with ground pow er units is s upplied 
by a genera tor driven by the air turbine motor . (Refer 
to Section I\' for description and operation of the air 
turbine motor .) This generator can be connected to 
the left-hand and nght-hand AC buses and can be used 
for emergency power during fli ght . The generator will 
field trip if the fr equency decreases below 370 (±5) 
cyc les per second. and it must be reset before it can 
be r econnected to the buses. Turn off the air turbine 
motor generator switch before stopping the a ir tur ­
bine motor to prevent generator field trips during 
normal shutdown. A fluctuation within the tolerance 
range of ± 20 cycles per second may be expected 
when starting the air turbine motor gene rator or dur -
ing surge loads. 

T he A TM generator is rated at 20 KV A (57 
amps per phase). However, when the gener­
ator is cooled by ram air in flight or by fan­
provided air on the ground (OAT below 40 ° C) 
the output is increased to 30 KVA (83 amps 
per phase). Co:itinued use of the ATM with ­
out cooli ng (on tht• ~round) is not recommend ­
ed. However. if use is absolutely necessar~ . 
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restrict operation time to a minimum and 
generator load to 57 amps per phase (20 
KVA). 

Unregulated AC System Controls. 

The AC system controls, with the exception of a man­
ual reset lever on each gener ator control panel, (fig­
ure 1-24) are located on the overhead e lectrical con­
trol panel in the flight station. The generator control 
panels are located in racks under the flight station and 
are accessible from the cargo compartment. 

GENERATOR SWITCHES. The generator switches 
consist of three four-position, rotary switches located 
on the overhead electrical control panel (figure 1-24) 
in the flight station . When a switch is in the ON po­
sition (knob stripe aligned with panel stripe), a relay 
closes contacts to connect the generator to the buses 
if the generator is operating normally . When the 
switch is placed in the OFF position. the relay dis -
connects the generator from its bus . If the switch 
is turned to FIELD TRIP, the field circuit of the gen­
erator is opened by a field relay to remove the gen -
erator excitation . No voltage is then produced by the 
generator. The RESET position of the switch is used 
to operate the fie ld relay to its reset position after it 
has b~en tripped. The relay then closes the generator 
field circu it to a llow the generator to build up voltage. 
The FIELD TRIP and RESET positions of the generator 
switch knob are sprin~-loaded . The generator switch 
knob must be pulled out lo move it to the FIELD TR IP 
position. 

AUXILIARY AC GENERATOR CONTROL PANEL. 

The No. 1 and No. 4 generators are controlled from 
a panel (fi gure 1·7) mounted on the left-hand side 
of the overhead electrical control panel. The panel 
contains a generator switch, voltmeter, ac ammeter, 
bus selector switch, and a GEN OUT indicator lamp 
for each generator. The panel also contains a volt· 
ampere selector switch and a frequency meter and a 
frequency selector switch. Indicator lamps arc> pro· 
vided for generator overload and to indical<' which 
buses are connected to the generators. 

MANUAL RESET LEVER. A maHual res<'l l<'ve r 1s 
located on each genprator control panel unde r the 
flight station . This reset lcvpr is used lo manually 
reset a generator if the respl coil in the conl rol box 
fails to operate. 

BUS SELECTOR SWITCHES. Two bus selC'rlor S\\'i\ C"h­
es (figure 1-24) are provided to select en!!1n<•-dr1vPn 
generator power or air turbine motor!!erwr;itor po\\"<•r 
for the left -hand and ri~ht -hand AC bus<'s . A nv om· 
of the three AC ~enerators can he conneclPd '" r1lhc>r 
or both of lhe left-hand and ri~ht - hand busc·sl>\' pr •l>' r 
operation of the bus selector and rren(•ral11r 1·1111lrvl 
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switches. In the event of failure of the air tu rli i ne 
motor generator. and the engine-driven ~ene ra! n rs 
are on, the engine-driven generators will supply tlw 
buses automatically, regardless of the posit ion of till' 
b;is selector switches. The air turbine m0tor ge1w r -
ator will not supply the buses automatically ii an 
engine-driven generator fails. When th <> air turbinL' 
motor generator is off, the buses will be Sllpplied b~· 

the engine-driven generators regardless of the positi <111 
of the bus selector switches . 

AC EXTERNAL POWER SWITCH. A two-positio11 AC 
external power switch is located on the overhead 
electrical control panel (figure 1-29). The OFF prn; 1 -

tion of the switch disconnects external power from the 
AC distribution system. An override solenoid in the 
system will turn the switch off if any or all of the AC 
generator control switches are on. or if the exte rnal 
power plug is not in the receptacle. External power 
will be supplied to the left-hand and right-hand buses 
regardless of the position of the bus selector switches. 
The AC ground power relay is powered from the flight 
station DC bus , and DC power must be available to 
connect external AC powe r . 

VOLTAGE AND FREQUENCY SELECTOR SWITCH 
AND PHASE SELECTOR SWITCH. The voltage and 
frequency selector switch and the phase selector switch 
are provided as a means of connecting the output of the 
generators and inverters to the frequency meter and 
voltmeter. When one particular position is selected 
with the voltage and frequency selector switch, the fre -
quency and volts of that generator or inve rter will be 
indicated. The phase selector switch is ganged to pro­
vide simultaneous amperage and voltage r eading from 
the generators. A phase, B phase. and C phase of the 
generator are selected by placing the switch in the ¢A. 
¢B, and ¢C positions. respectively. The phase selector 
switch must be in the r/>B position to read frequency 
or voltage on the inverters. 

INBOA RD GENERAT OR OVER LOAD CONT ROL 
SWITCH. 

The inboard generator overload control switch is a 
two-position toggle switch located on the control ped· 
estal (figure 1-8). This switch provides the pilot, co· 
pilot, or flight engineer the capability of disabling 
the automatic protective circuit of the inboard gen· 
erators. No. 2 and No. 3 ac generators have a cur· 
rent sensing device incorporated in the generator out­
put circuit. In the ON position of the overload 
switch, this device senses a current overload condition 
in either the No. 2 or No. 3 ac generators and pro­
vides the pilot with a generator overload light. Si · 
multaneously, a control signal is sent to the illimina­
tor system which automatically reduces the power 
load on the No. 3 ac generator by approximately 
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16 KV A. If the overload condition remains, a relay 
will disconnect the ac power contactor of the over· 
loaded generator after a 30 second time delay. The 
generator automatic protective circui t is disabl ed by 
positioning the overload control switch to OFF. 

Unregulated AC Sy stem I nd ica tors. 

Indicators for the unregulated AC power system are 
located in the overhead electrical control panel in the 
fligh t station (figure 1-24). 

GENEHATOR-OUT INDICATOR LIGHTS. Each gen­
erator is provided with a GENERA TOR -OUT indica -
tor light (figure 1-24) on the overhead electrical 
control panel which will illuminate when the generator 
control switch is in the ON position and the generator 
is not developing sufficient voltage. 

BUS TIE INDICATOR LIGHTS. Two ambn bus tif' 
indicator lights are located on the overhead eledrical 
control panel (figure 1-24 ). The left -hand bus tie light 
indicates when the No. 2 AC generator is supplying 
the right-hand bus, or when external AC power is sup -
plying both buses. The right -hand light indicates 
when the No. 3 generator is supplying the left-hand bus 

AMMETER. Each AC generator is provided with an 
ammeter (figure 1-24) located directly below the gen­
erator control switch. The ammeters continuously in­
dicate their respective generator loads in amperes. 

FREQUENCY METER AND VOLTMETER. A fre­
quency meter and voltmeter are provided to indicate 
frequency and volts of the AC generators and invert­
ers. These indicators are used in conjunction with the 
phase se lector switch and the voltage and frequency 
selector switch (figure 1-24). Circuit protection is 
provided through circuit breakers on the main power 
distribution panels . 

ELECTR ONI C TEST RECEPTAC LES. 

Four electronic test receptacles are installed in the 
airplane. One is located on the aft end of the elec­
tronic equipment rack, one at the Electronic Warfare 
Officer's station, one at the IR rack, and one at the 
AN { APQ-150 radar rack. Power available at the vari­
ous pins is shown on the unit identification plate. 
Input circuits art> protected from overload by circuit 
breakers located on the cargo compartment ac and 
de circuit breaker panels for the IR, EWO, and elec· 
tronic rack areas; and by circuit breakers 1 ocated on 
the circuit breaker panel located above the IR opera· 
tor station. 
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HYDRAULIC POWER SUPPLY 
SYSTEMS . 
A uti lity hydrauli c system. a booste r hydraulic system. 
and an emergPnc~ hydraulic svstem (figu re 1-34 
through 1-36 ). distri bute hydraulic prcssurp to the 
hvdraulically ope rated component s of the a irpla ne. 
T he uti lit y and boos ter hydrau lic system s are inter ­
conn ected to lhC' extent that no rmal ope ration of th e 
a ile ron. e levator a ncl rudde r boos le r cylinders makes 
us1 o f hydraulic pr C'ssure from both sources . The 
ut ll n y a nd booste r hydr a ulic systems concurrent ly 
:i ctuale> the dual tandelll booste r cylinde r. The e me r ­
l!ency hydra ulic system can be us ed fo r e m e rgency 
land in~ se r vices and fo r normal 0 r hand pump ramp 
operat ion. Nor mal oper ating pre::::~ure> fo r t.lw utility, 
booster. and eme rgency hydraullr syst0m-; 1s approx ­
imately 3.000 P SI. ThesP !\ystems a r e protected from 
excessive pressu re by pressurP-r elief valves s e t to 
c r ack a t approxi mately 3.400 PS! and to r eseat at ap · 
proxi mate ly 3.100 PSI minimum. Cylindrical ac cu ­
m ulators. prccharl!ed with a i r to a pproxima tely 1. 500 
P SI. are connected to lhe hydraulic powe r supply 
systems to sto r e r eserve pressure fo r peak load re­
quirements and lo dam pen pump ripple . A modulator. 
prechaq1;ed with a ir to appr oxim a tely 300 PSI, is 
pos itioned in t he main landing gear br ake system for 
anti -skid control. 

Refe r to the general a rrani..rement and SC' n·icing ciia -
g r am 1n this sec tion fo r hydrauli c flu!ll !; pe c·ific ation . 

GROUND EXTERNAL HYDRAULIC CONNECTIONS. 

Ground exte r nal pr essure a nd rel urn hyctraulic con -
ncct ions are provided for thf' utilit y. 1.r •os ter. anrl 
e m e rgency hydraulic systems. The e>.t e rnal connec ­
tions fo r the u tility and booster systrm<; a re located 
slightly forward of the main landing gear door on the 
right side of the airplane. 'Those for the emergency 
system are located on the forward wall of the left 
wheel well inside the fuselage. The pressure and 
re turn connections are used for ground testing hydrau­
licall y operated airplane components. 

RESERVOIR INTERFLOW CONNECTIONS. 

A separate fill e r ope ning is provided lo r the em e> r ­
ge ncy system rese rvoir : howevE' r . an inle rflow and 
ve nt connection between the uU hty and boos te r r est' l'­
voir s and the emergency reservoir routes !'luid l>:wk 
to t he emergency rese rvoi r after emergency opera ­
tion of the flap~ or landing gears . instead of dumpinl! 
il ove rboard. 

UTILITY HYDRAULIC SYSTEM. 

The utility hydraulic system (fi gure 1-34 ). supplies 
pressure for one of t h<> dual elevator booster cylin­
ders, one piston cham ber of the tandem aileron 
booster cylinder. ont> piston chambl'r o f the tandem 
rubber boost cylindPr. the mai n auu nu:.t' landing 
gears, nose gear locks. wing fl aps, steering, and 
brakes. 
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Normal ope rat i11~ pr ess u r P (1f the en~1 ne -d n ven pumps 
is approxima te ly 3 . 000 PSI. As flu id le aves t h<' s up -
ply boost pum p. it pas ses th rou g-h th e> fi r e \\'al l s hutoff 
valves before reachi np; !hC' C'n~inP pumps . Each engin<> 
pump has an inierronnect bPt\\ Pen the pump supply 
line and the pressu r t> line . Thi s intPrconnecr c-ontains 
a pump bypass valve . wh1<"h pc> rm its the fluid to bypass 
from the pump pr essu re lrne !(I th <.> pump supp ly line . 
If vnc en~in e pump be r onws inope rati\'e . the o the r is 
C"apable of maintainin~ sy~IPm pressure. a lthou!{h 
operatin~ t im e fo r thP la.n <li,1~ l!ea r and fl a p s ystems 
will be longe r when only (Jnt: ..,ump is operating . A 
check valve Ill each eng111c> pump p ressure line pre­
vents loss " f system pressu rt> 1n the event onC' engine 
pump becomes rnoperative and also provides individual 
pump fai lu re warning by p re venl111!{ pr essure from the 
operating pump from ac luatinp, lhe low pressure s witr h 
for the fa iled pump. Fluid 1s fo rced under pressure 
from the engine pumps to a IO\\' -pr essure warnin ~ 
switch and t hrough the check valves in the pres s ure 
lines to the pr essure tr ansmitter . accu mu lato r. and 
surface contro l sys tem (ailerons . r uddt't'. and eleva­
tors). Continuing . it passes through a surge dampe r 
to the two-speed torque-se lec to r valve . Fluid also 
flows through the priority val ve to the la nding gear 
and flap sys te ms . This p r- io rit y valve pe rmi ts the 
surface contro l system to obtain p ressure when in­
sufficient flow is available for t he ope ration of all the 
systems. A relief va lve between the pressu r e line 
and the r eservoi r r e turn line permits any e xress flu id 
to return to the reservoi r in case of failu re of the 
variable vo lume control on the pumps. The utility 
reservoir has a usable ca.parity of approxima te ly 
10 .8 quarts. 

Utility Suction Boost Pumps. 

A vane type suct ion boost pump is connected to t he 
utility hydra ulic gyste m. Its function is to s upply 
fluid to the s upply lines of No. 2 a nd No. 4 e ng ine ­
d r iven pumps to prevent cavitat ion. It also provides 
fl uid to the brake handpu mp system. The pump is 
driven by a hydraulic motor. Fluid pressure t o 
drive the moto r is furnished by a port ion of the 
pressure su pplied by the engine-driven pumps. A 
fl ow regulator meters tht> hydraulic fluid from the 
engine-driven pump to the hy draulit mo tor. A util-
ity prime switch connects th <> l! l1l (' rgency hydraulic 
system to the uti lity system pressure lines and the 
hydraulic motor of t he suction boost pump. 

Utility Hydraulic System Control s. 

Electrically power ed controls fo r lhC' fl ow ol ul 1hl y 
hydraulic fluid are provided to ope rat e' th €' sys t(· rn 
or to shut it off . 

UTILITY R ESF. RVO:R ORAi VALVE . A manua l!~ 

operated drain valve is loeated be lo\,. lh :• uli Ii 1.­

hydraulic system reservoir for drainagP o r blePding of 
the utility hydra ul i(· syslem. 



"! l _t 

e 

.!fr 

T.O. 1C-130(A)A-1 

VENT 

LINE TO EMERGENCY 

utility hydraulic 
supply system 

TO BOOSTER 
RESERVOIR 

OVER'FLOW 
~ '''~ ~ '\. '\. '\.'\.'\.~ 
~'\. '\.'\.~ ~ '\.'\. '\.'\. '\.'\. ~ 

INTER­
CON'NECT 

EXTERNAL PRESSURE 
CONNECTION 

~ 

UMH 

SYSTEM 

UTILITY 
RESERVOIR 

SOLENOID OPERATED B't-PMS VALVES 
ARE ENERGIZED OPEN . 

fLECTR1CAL ACTUATION - SYSTEM PRESSURE 

11111 SUPPl t' 

~ RETURN 

[=:! DRAIN 

~ EMERGENCY SYSTEM 
PRESSUFH 

CHfCK VALVE 

FILTER 

RELIEF VALVE 
SURGE DAMPER 
OR SNUBBER 

VANE PUMP 

Al RP LANES AF55-0029 
AND UP 

AIRPLANE AF56-0469 

MANUALLY OPERATED r=r:-,coNTROLLABLE 
VALVE ~CHECK VALVE 

Figure 1 ·34. 

1-7 1 



T.0. 1C·130(A)A·l 

ENGINE-DRIVEN PUMP SWITCHES. Two 2-posilion 
(ON, OFF) toggle switches (figure 1-37), engine-driven 
pumps utility 2 and engine-driven pumps utility 4, are 
located on the hydraulic control panel. They operate 
by means of 28-volt, DC power through the engine 
pump run around shutoff valves No. 2 and No. 4 cir-
cuit breakers from the rh wing and lh wing buses in 
the main power distribution box. They control the flow 
of hydraulic fluid from the engine-driven hydrauli r 
pumps on engines No. 2 an d No. 4 by opening or closinp. 
the solenoid-operated pump bypass valves. When thf' 
toggle switches are in the ON position. the pump bv­
pass valves are closed. and the pumps supply pressure 
to the utility hydraulic system. When the toggle 
switches are in the OFF position. the pump bypass 
valves are energized open. and hydraulic fluid from 
the pumps is returned to the pump supply lines. 

FIRE EMERGENCY CONTROL HANDLES. Pulling 
out fire emergency control handles 2 and 4 on the fire 
emergency control panel (figure 1-57 ) closes the fire 
wall shutoff valves mounted in the dry bay areas aft of 
engines No. 2 and No. 4. shutting off the flow of hy­
draulic fluid through the utility hydraulic system. At 
the same time, on airplanes AF56-0469 and up, the 
pump bypass valves for engmes No. 2 and No. 4 are 
opened , returning hydraulic fluid from these pumps 
to the pump supply lines. See FIRE EXTINGUISHING 
SYSTEM in this section for other control functions of 
the fire emergency control handles. 

Utility Hydraulic System Indicators. 

Utility hydraulic system gages indicate amount and 
pressure of fluid in the system, and warning lights 
indicate lowering pressure in the system. 

UTILITY PRESSURE INDICATOR. A utility hydraulic 
system pressure indicator (figure 1-37) is located on 
the copilot's instrument panel. It is a remote -indicating 
instrument that is connected toa pr.essure transmitter 
in the utility hydraulic system, and registers the pres -
sure available for operation of the utility hydraulic 
system. The indicator is energized by 26-volt, AC 
power through the utility ind. hyd. press fuse in the 
main power distribution box. 

UTILITY RESERVOIR SIGHT GLASS. A reservoir 
sight glass is mounted on the side of the utility hy­
draulic system reservoir to give a visual indication 
of the hydraulic fluid level in the reservoir. 

ACCUMULATOR PRESSURE GAGES. A direct ­
reading pressure gage is attached to each of the ac -
cumulators in the utility hydraulic system to indicate 
the total system pressure in that portion of the system 
in which the accumulator is located. 
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PUMP PRESS. WARNING LIGHTS. Two pump press. 
warn. lights (figure 1-37) are located on the hydraulic 
control panel above the engine - driven pumps switches 
No. 2 and No. 4. They are en1~rgized by 28-volt, DC 
power from the fuselage bus through the pump -press 
warning circuit breaker in the main power distribu­
tion box. Each Ught is conn·ected to a low-pressure 
warning switch located in a pres sure line from one of 
the engine-driven utility h-ydraulic system pumps. 
When pump pressure drops below approximately 1, 250 
PSI, the low -pressure warning switch for that pump 
will close, causing the warning light to glow. 

BOOSTER HYDRAULIC S'Y'STEM. 

The booster hydraulic sys tern (figure 1-35) supplies 
hydraulic pressure to the rudder booster cylinder, to 
one of the dual elevator booster cylinders, and to 
half of the tandem aileron booster cylinder. The 
booster hydraulic system. supplies pressure to on e pis­
ton chamber of the tandem rudder booster cylinder. 
A suction boost pump, attached to the booster reser­
voir, supplies hydraulic fluid to the two engine 
pumps. One engine pump is driven by No. 1 en· 
gine and the other b;f No. 3 engine. Normal opera­
ting pressure of the engine pumps is approximately 
3 ,000 PSI. As fluid leaves the suction boost pump, it 
passes through firewall shutoff valves before reaching 
the engine pumps. Each engine pump has an inter -
connect between the pump supply line and the pressure 
line. This interconnect contains a pump bypass valve 
which permits the ·fluid to bypass from the pump pres -
sure line to the pnmp supply line. If one engine pump 
becomes inopera'cive, the other is capable of main ­
taining system pr·essure. A check valve in each engine 
pump pressure l'lne prevents loss of system pressure 
in the event eith1~r pump becomes inoperative and also 
provides individ.ual pump failure warning by preventing 
pressure from the operating pump from actuating the 
low pressure switch for the failed pump. Hydraulic 
fluid i s forced, under pressure, from the engine pumps 
to a low-pre~;sure warning switch and through the 
check valves and surge damper valve in the pressure 
lines to the pressure transmitter. accumulator. and 
surface control system (ailerons. rudder. and eleva­
tors) . A re11ief valve between the pressure line and 
the reservo'i.r return line permits any excess fluid to 
return to the reservoir, should the variable-delivery 
controls of an engine pump fail . The booster system 
reservoir has a usable capacity of approximately 
6 quarts. 

Booster Suction Boost Pump. 

A vane type suction boost pump is connected to the 
booster hydraulic system . Its function is to supply 
fluid tci the supply lines of No. 1 and No. 3 engine­
driven pumps to prevenl cavitation. The pump is 
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driven by a hydraulic motor. Fluid pressure to 
drive the motor is furnished from a portion of the 
pressure supplied by the engine-driven pumps. A 
flow regulator meters the hydraulic fluid from the 
engine-driven pump to the hydraulic motor. A util­
ity prime switch connects the emergency hydraulic 
system to the booster system pressure lines and the 
hydraulic motor of the suction boost pump. 

Booster Hydraulic System Controls. 

Manual and electrically powered controls over the 
flow of the booster hydraulic system are provided to 
operate the system or to shut it off. 

BOOSTER RESERVOIR DRAIN VALVE . A manually 
operated drain valve is located below the booster 
hydraulir system r eservoir for drainage or bleeding 
of the bovster hydraulic system. 

ENGINE-DRIVEN PUMP SWITCHES. Two two­
position (ON , OFF) toggle switches (figure 1-37), 
engine-driven pumps booster 1 and engine-driven 
pumps booster 3, are located on the hydraulic control 
panel. They operate by means of 28-volt, DC power 
from the rh wing and lh wing buses through the engine 
pump run around shutoff valves No. 1 and No . 3 cir­
cuit breakers in t he main power distribution box . The 
switches labeled 1 and 3 control the flow of booster 
hydraulic fluid from the en(!inc-driven hydraulic pumps 
on engines N11. 1 and No.~ ll) opening and closing the 
pump bypas:1 valves. When lhe toggle switches are in 
the ON position, the solenoid-operated pump bypass 
valves are closed, and thP pcmps supply pressure to 
the booster hydraulic sy~hm1 . When the toi.;gle switches 
are in the OFF position. th r> pump byµ:u ~ valves are 
energized open, and hydr.1uli•' fluid from Liie pumps is 
returned to the pump s11 pply lines. 

FIRE EMERGENCY CONTROL HANDLES. Pulling 
out ti 1· (· P.rnergency control handles 1 and 3 on the fire 
emt-r •!.<'n,·y control pru1el (figure 1-57) closes the fire 
wall :-;lnnoff valves mounted in the dry bay areas aft 
of eni. i11c:s No. land No. 3, shutting off the flow of hy­
d1·aulic- fluid through the booster hydraulic system. 
At the same time, on ~iirplanes AF56-0469 and up, the 
pump bypass valves for engines No. 1 and No. 3 are 
opened, returning hydrauli C' fluid from those pumps 
t u the pump supply lines. See FIRE EXTINGUISHING 
SYSTEM in this section for otlwr functions of the fire 
1·me rgcncy control handles. 

Boo st e r H ydraulic System Indicators. 

Booster hydraulic system gages indicate the pressure of 
nuid in the system, and warning lights indicate lower· 
ing pressure in the system. 

BOOSTER PRESSURE INDICATOR. A booster hy­
draulic system pressur€ indicator (figure 1-37) is lo­
catPd on the copilot's instrument panel. It is a 
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remote-indicating instrument that is connected to a 
pressure transmitter in the boostP.r hydra u Ii~ system, 
and registers the pressure available for operation of 
the booster hydraulic system. The indicator is ener­
gized by 26-volt, AC power through the boost ind. hyd. 
press fuse in the main power distribution box. 

BOOSTER RESERVOIR SIGHT GLASS. A reservoir 
sight glass is mounted on the side of the booster hy­
draulic system reservoir to give a visual indication 
of the hydraulic fluid level in the reservoir. 

ACCUMULATOR PRESSURE GAGES. A direct-readini.:­
pressure gage is attached to the accumulator in the 
booster hydraulic system to indicate the total system 
pressure in that portion of the system in whkh the 
accumulator is located. 

PUMP PRESS. WARNING LIGHTS. Two pump press. 
warn. lights (figure 1-37) are located on the copilot· s 
instrument panel above the engine-driven pump 
switches No . 1 and No. 3. They are energized by 
28-volt, DC power from the fuselage bus throu!{h lhe 
pump press warning circuit breaker in the main power 
di stribution box. Each light is connected to .1 low -
pressure warning switch, located in a pressure line 
from one of the engine-driven booster hydraulic sys­
tem pumps and activated by a drop in hydraulic pres­
sure. When pump pressure drops below approximately 
1,250 PSI, the low-pressure warning switch for that 
pump will close, causing the warning light to glow. 

Util it y Prime Switch 

A prime switch for the engine-driven suction boost 
pump pressure lines is located on the utility prime 
switch panel (figure 1-37) on the copilot's instrum£:nt 
panel. It is a 2-position (ON, OFF) toggle switch which 
operates the utility prime valve to route emergency 
hydraulic fluid from the emergency hydraulic system 
to the utility and booster engine-driven pump pressure 
lines when the ATM is runnin!?'. When the switch is in 
lhe ON position, the utility prime valve is open and 
emergency pressure is directed to the utility and 
booster pressure lines and to the hydraulically oper -
ated suction boost pump. The suction boost pumps 
send the fluid from the booster and utility reservoir 
to the suction side of the engine-driven hydraulfr 
pumps. When the switch is OFF, the utility prime 
valve is closed. Circuit protection is provided by the 
hyd ut prime valve circuit brC'aker in l11~' main power 
distribution box. 

EMERGENCY HYDRAULIC SYSTEM. 

Emergency hydraulic system pressure (figure 1·36) 
is provided by.a variable-volume pump, driven by the 
air turbine motor, located in the left wheel well. The 
pump provides pressure for emergency operation of 
the brakes , emergency extension of the flaps and 
lanclin~ gears, ai1d fur nurmal ope ration of lh~ ramp 
and ramp door system. Hydraulic fluid is supplied to 
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hydraulic system control panels typical 

1 . 

Figure 7-37 

the pump from an emergency supply reservoir which 
is located on the forward wall of the left wheel well. 
This reservoir supplies fluid through the ATM hy­
draulic shutoff valve to the pump which is driven by 
the air turbine motor. This pump has a normal op­
erating pressure of approximatel y 3 ,000 PSI. Hy­
draulic fluid is forced, under pressure, from this 
pump through a check val\, , to the pressure trans­
mitter, fiap system, normal ramp system, main 
landing gear system, and main landing gear brake 
system . The check valve ir. the pressure line from 
the pump prevents the return of flu id to the pump 
during ground test . A return line from the pump con­
tains a check valve which prevents the back pressu1·e 
from th~ main landing gear brake system from enter­
ing the pump. The emergency reservoir also sup­
plies hydraulic flu id to manually operated pumps, one 
in the emer:;ency ramp system and one in the forward 
cargo door system. The hand pump in the forward 
cargo door system is a double-actini,t cylinder pump, 
which is used to open and close the for ward cargo 
door, for emergency extension of the nose landing 
gear. The handpump in the aft cargo door and 
ramp system is a double-acting cylinder pump which 
is used to open and close the aft cargo door and 
ramp. The emergency system reservoir has a usable 
capacity o f approximately 9 gallons. 
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Emergency Hydraulic System Controls. 

Manual ru1d electrically powered controls over the 
flow of "mL rgency hydraulic fluid are provided to 
operall' the system or to shut it off. 

EMERGENCY RESERVOIR DRAIN VALVE. A man­
ually operated drain valve is located below the em er -
gency hydraulic system reservoir for drainage or 
bleedin~ of the emergency hydraulic system. 

FIR E EMERGENCY CONTROL HANDLE. The GTC 
fir e emeqrency control handle, located on the fir e 
emergency control panel (figure 1-57), controls the 
flow of hydraulic fluid to the air turbine mc1lor pump. 
When pulled, it ener~izes the ATM hyclraulit' shut11fl 
valve in the emergency hydraulic system . Encq!l7.lllt: 
current is supplied from the 28 - voll main DC lius 

through a circuit breaker on the main power di s f rihu­
tion box. On airplanes AF54-1628 and up, the circuit 
is protected by the ATM hydraulic shutoff l'in·uil 
breaker. On earlier airplanes, il is protected bv tl11• 
suct ion shutoff valve emt!r circuit breake1· . For ~the r 
functions, see FIRE EXTfNGUISHlN(; SYSTEM, i?l 

this section . 
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WARNING I 
After pullingthe GTC fire cnwr~ency rnntrol 
handle, do not turn on the air turbine motor. 
With theATM hydraulic shutoff valve d osed. 
the eme r gency system hydraulic pump is sup­
plied no fluid and could disinte:.,rrate . 

Eme rge ncy Hy draulic Sy stem Indicators. 

Emergency hydraulic system gages indicate th~ amount 
and pressure of fluid in the system. 

EMERGENCY PRESSURE INDICATOR. An emergency 
hydraulic system pressure indicato; (figure 1-36) 
labeledEMERGENCYA.T.M. DRIVEN PUMP. is loca­
ted on the hydraulic control panel. It i.s a remote­
indicating instrument that is connected to a pressure 
transmitter in the emergency. hydraulic system and 
registers the pressure available fo r operation of the 
emergency hydraulic system. This indicator is ener· 
~i~cd hy 26-volt. AC power through the emergency 
rnd. hyd. press fuse in the main power distribution box. 

EMERGENCY RESERVOIR SIGHT GLASS. A reservoir 
sight glass is mounted on the s ide of the emergent:y 
hydraulic system reservoir to give a visual indication 
of the hydraulic fluid level in the reservoir. 

ACCUMULATOR PRESSURE GAGE. A rlirect-readi~ 
pressure gage is attached to the emergency hydraulic 
system accumulator in the brake syi-;lem to indicate 
the total system pressure of the emt:l'!:;ency hydraulic 
~ystem. 

FLIGHT CONTROLS. 

The flight controls include the main surface control 
systems, which arc aileron, rudder, and elevator sys ­
tems. and t<tb control systems. The main surfaces 
are controlled by mechanical systems with hydraulic 
boost. T he trim tabs are controlled by electrical con­
tr ol systems. The autopilot, when operating. controls 
the main surfaces and elevator trim tabs. 

MAIN SURFACE CONTROL SYSTEMS. 

The main surCaces, ailerons , rudder. and elevators, 
ai·e controlled by mechanical control systems, con­
s istin{! of cables , pushrods, bell cranks, and torque 
tubes. Hydraulically driven booster units provide 
most of the forte required to move the surfaces. The 
booster unit s are driven by hydraulic pressure sup­
plied by bolh lhe bocster hydraulic system and the 
utility hydraulic system (figure 1-38). The provisions 
for usin14 both boostH and utility hydrauli c system 
pressure ror operation of booster units reduces the 
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possibility of loss of booster units. The airplane can 
be controlled with the loss of booster units by the use 
of trim tabs and enirine power, plus coordinated in­
creased efforts of the pilot and copilot. 

WARNING I 
Never purposely remove the hydraulic assis­
tance from the flight controls for the purpose 
of simulating complete loss of boost assis­
tance. This results in a requirement for 
high manual forces to move the flight con­
trols and is an emergency condition that 
would probably never be experienced due to 
the dual hydraulic design. 

Rudde r Booste r Assembly. 

The rudder booster assembly supplements the pilot 
effort on the rudder pedals . A tandem actuating cylin­
der is fur nished, operating by means of utility and 
booster hydraulic pressure applied concurrently. The 
booster assembly contains pressure-reducer v<tlves. 
rehef valves , and check valves. The pressure-redut·er 
valves reduce the operating pressure to approximatc~ly 
1.500 PSI, and the relief valve protects the booster 
assembly should the pressure-reducer valve !ail. The 
check valves prevent the interflow of pressure IJelwe<.:11 
the utility and booster hydraulic systems. An auto­
pilot servomoter is cable- rigged to the assembly tu 
substitute for manual control during autoµilot opera­
tion. 

Aile ron Boost er A ssembly. 

The aileron booster assembly furnishes actuatint.:" 
power ror operation of the left and right ailerons. 
which are located on the trailing edges of the left 
and rig~t outer wing sections . The booster assembly 
has a srngle. tandem-type actuating cylinder that is 
supplied approximately 3,000-PSI pressure from both 
the booster and utility hydraulic systems. A partial 
or complete loss of hydraulic pressure in either hydrau­
lic system results in a corresponding loss in the dual 
pressure chamber of the actuator, and a proportionate 
loss of power to operate the ailerons. In case of a 
complete loss of hydraulic pressure in both hydraulic 
systen:s, the ailerons can be manually operated through 
~ctuation o.r the control cables, but only with greatly 
increased pllot effort. An autopilot servomotor is 
cable-rigged to the aileron booster assembly to substi· 
tute for manual control durinl! autopilot operation. 
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Elevator Booster Assembly. 

Two elevator booster cylinders are supplied hydrau ­
lic pressure of approximately 3.000 PSI for operation 
of the two elevator contr ol surfaces. which a.re hinged 
to the horizontal stabilizer tr ailing edge. The booster 
hydraulic system supplies one booster cylinder. and 
Lhe utility hydraulic system supplies the other booster 
cylinder. The output power of the two elevator booster 
cylinders is additive. and the failure of one booster 
cylinder would result in only half of the normal power 
necessary to operate the elevators. In case of a Joss 
of µressure in both hydraulic systems. thf' elevator 
('M he manually operated. but only with :! reatly in­
.:t·eased pilot effort. An autopilot servomotur is ·· able ­
r1gged to the elevator booster assembly. to substitute 
Lor manual control during autopilot oper at icm. 

Surface Control Systems Controls. 

CONTROL COLUMNS AND WHEELS. Contr0l columns 
and wheels (figure 1-39) J.re installed al thE' pilot' s 
and copilot's stations '.o operate the ai leron and e le ­
valor surfa('e controls. Elevator contr ol is g3.lned by 
forward and aft movement of the coutrol column and 

aileron control by rotation of the control wheel. Me­
chanical linkaire actuates the hydraulically powered 
booster Wlil control valves and servomotors for each 
of these surface controls. Push rods (el evator) and 
a chain and cable arrangement (ailerons) connect the 
contro l column to bell cranks on torque tubes whi ch 
are mounted under the night station beneath the pilot's 
and copilot· s sc>ats . From there, dual sets of steel 
cables contimH' the elpvator linkage as far as the 
prE>ssurE' bulkhE>ad at the extremE' r ear of the cargo 
compar tment and the aileron linkage to the rear face 
of the center sedion wing rear beam web . From 
these poii.ts push rod s and bell cranks pick up the 
motion and transmit it to the booster unit control 
valves and servo units . 

RUDDER PEDALS AND AO.JUSTMENT CRANKS. 
RuddE>r pedals for control of the rudder surfacC' al'e 
located at u1e pilot'sandcopilot's stations. Each pair 
of rudder pedals t'an be adjusted individually by rota­
tion of an ; .. \juslment cnu1k located forward of each 
('Ontrol column . The adjustment crank opE> rates a 
worm gear wtuch positions the pedals . Th<• rudder 
pedals are used to operate the rudder booster when 
hydraulic power is available, and to operate the rudder 
manually when hydraulic power is not availablt'. Toe 
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pressure on the rudder pedals actuates the brakes 
durin~ either normal or emergency braking. Actuating 
power is conducted by means of mechanical linkage 
from the rudder pedal s to the booster control valve 
and servomotor in the same manner as from the con­
trol column to the elevator booster control mecha­
nism, except that a single set of steel cables connects 
the forward torque tube lo the push rods at the pre~ 
sure bulkhead. 

Note 

Do not attempt to move the adjustment crank 
past the last number nn the indicator . T o do 
so may cause the adjustment gears to loc.:k. 

ELEVATOR UTILITY EMERGENCY SHUTOFF 
SWITCH. An elevator utili ty emergency shutoff switch 
is mounted on the control booster emergency shutoff 
panel (figure 1-40) located on the forward face of the 
flight station radio junction box. It is a 2-position 
(NORMAL. OFF) guarded toggle switch used to close 
a solenoid valve in the utility hydraulic supply line 
and shut off utility hydraulic system pressure to one 
of the booster assemblies. When the switch is in the 
NORMAL position, the valve is open, and the booster 
and utility systems supply pressure for the operation 
of the elevator control boosters. When the S\\·itch is 
in the OFF position, the valve is closed, ::tnd utility 
hydraulic system pressure is no longer available for 
operation of the elevator l·ontrol boosters. Usually, 
the switl.:h i:s safety-wired in the NORMAL position. 
The 28-volt, DC circuit ls protected by the control 
booster emer shutoff circuit breaker on the fuselal!e 
bus in the main power distribution box. 

TRIM TAB CONTROL SYSTEMS. 

Trim tabs are provided on the control surfaces lo 
aid in trimming the airplane during flight. Lale1·:i I 
trim is obtained through operation of a tr im tab on 
the left aileron. A manually adjustable tab is located 
on the right aileron to compensate for any inherent 
unbalance about the longitudinal axis of the airplane. 
Longitudinal trim is obtained through operation of the 
trim tabs on the elevators, one trim tab on each 
elevator control surface. Directional trim for y<1w 
conditio:is is obtained by operation of the rudder trim 
tab. The aileron trim tab and rudder trim lab actua­
tors are driven by 28-volt, DC motors. The elevator 
trim tab actuator is driven by a phase B, variable­
frequency , AC motor during normal operation and by 
a 28-voll, DC motor during emergency operation. 

Trim Tab System Controls. 

AILERON AND ELEVATOR TRIM TAB SW!TCH. An 
<1ileron and elevator trim tab swilch is located on the 
trim tab control panel of the flight control pedestal 
(figure 1·41). It is a recessed , five-position (NOSE 
UP , NOSE DOWN, off. LOWER LEFT WING , LOWE R 
RIGHT WING ) toggle switch, with all switch positions 
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other than the off (center) position spring- loaded to 
return to the center position upon release of the 
switch. When the switch is held in the LOWER LEFT 
WING or LOWER R!GHT WING position, the trim tab 
on the left aileron control surface is actuated by a 
28-volt, DC motor through the elevator and aileron 
tab cont. circuit breaker from the fuselage bus in the 
main power distribution box to trim the airplane 
laterally. When the switch is held in the NOSE UP 
or NOSE DOWN position, the elevator trim tabs are 
actuated · by a tab motor to raise or lower the nose 
of the airplane. When the switch is in the off (cen­
ter) position, the electric motors that actuate the 
trim tabs are de-energized. 

ELEVATOR TAB SW ITCH. An elevator tab switch 
(figure 1·39) is located on the outboard hand grip of 
each control wheel.. It is a s lide-type S\\'itc h ,vilh 
NOSE UP. NOSE DOWN, and center off p!:>sitJlln!'. 
Either of the two switches can control the tabs. 
When either of the two switches is in NOSE UP or 
NOSE DOWN position, a pair of dual relays are acl· 
uated to apply power to the elevator trim tab actua­
tor. With the ELEVATOR TAB POWER SELECTOR 
SWITCH positioned to NORMAL, the elevator tabs 
can only be operated from the tab switch on the 
pilot's and copilot's control wheel. With the ELE· 
VATOR TAB POWER SELECTOR SWITCH position­
ed to EMERGENCY, the elevator tabs can only be 
operated from the elevator tab switch located on the 
control pedestal. Unregulated AC power is applied 
to the actuator if the elevator tab power selector 
switch is in NORMAL. Twenty-eight volt, DC pow­
er is applied to the actuator if the power selector 
switch is in EMERGENCY. 

ELEVATOR TAB POWER SELECTOR SWJTCH. An 
elevator tab switcll (figure 1·41) is located on the 
flight control pedestal. It is a three-position (NORMAL. 
OF F. EMERGENCY) toggle switch used to select the 
source of electrical power for operation of the elevator 
trim tabs. The NORMAL position operates the trim tabs 
with 115-volt, unregulated AC power when either the 
pilot's or copilot's elevator tab switch is actuated. 
The EMERGENCY position operates the trim tabs 
with 28-volt, DC power when the aileron and eleva· 
Lor trim tab switch is moved to the NOSE UP or 
NOSE DOWN position. When the elevator tab pow· 
er selector switch is placed in the OFF position, all 
circuits to the elevator trim tabs are deenergized. 
Circuit protection is provided through an elev tab 
power normal circuit breaker, an elev tab power 
emer circuit breaker, an elev and aileron tab control 
circuit breaker, and an elev tab control emergency 
circuit breaker located in the main power distri.bution 
box. Elevator trim tabs for autopilot operation will 
be available only when the switch is in NORMAL 
position. Trim tab operation will be slower in 
EMERGENCY than in NORMAL. 
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Figure 1-40. 

tabs for autopilot operation will b~ available only 
when the switch is in the NORMAL position . Trim 
tab operation will be slower in EMERGENCY than 
in NORMAL. 

RUDDER TRIM TAB SWITCH. A rudder trim tab 
switch is located on the trim tab control panel of the 
fli<Tht control pedestal (figure 1·41). It is a three­
po~ition (NOSE LEFT. off. NOSE RIGHT) switch that 
controls operation of the 28-volt. DC rudder trim tab 
motor . The NOSE LEFT and NOSE RIGHT positions 
are spring-loaded to return to the off (center) posi­
tion upon release of the control switch. When the 
c;witch is in NOSE LEFT or NOSE RIGHT position. 
28-volt. DC electrical power through the rudder tab 
cont circuit br eaker in the main power distribution 
box eneq.~izes the rudder trim tab motor to position 
th\" rudde r trim tab and trim the airplane . 

Tab Position Indicato rs. 

Tab position indicators show the pilot the angle 
formed by any trim tab with its corresponding control 
surfacr and lhe direction in which the trim will act. 

RUDDER TRIM TAB POSITION INDICATOR. A rud­
der trim tab position indicator is located on the pilot's 
instrument panel (figure 1·53). The indicator is con· 
nected to a transmitter mounted on the rudder trim 
tab actuator housing and indicates to the pilot the 
degree of rudder trim tab positioning relative to the 
rudder control surface. This indicator is energized 
by 28·volt, DC power through the tabs and flap po· 
sition ind circuit breaker in the aft fuselage junction 
box. The indicator dial face is calibrated from 0 to 
L and 0 to R in increments of five degrees of rud· 
der trim tab travel from the neutral 0 marking. The 

needle on the indicator shows the angle between the 
rudder trim tab and rudder surface and the direction 
in which the trim will act. 

AILERON TRIM TAB POSITION INDICATOR. An 
aileron trim tab position indicator is located on the 
pilot's instrument panel (figure 1·53). This indicator 
is connected to a transmitter mounted on the left ai· 
leron trim tab actuator and indicates to the pilot the 
degree of left aileron trin• tab positioning relative to 
the aileron control surface. This indicator is ener· 
gized by 28-volt, DC power through the tabs and 
flaps position indicators circuit breaker in the afl fusP­
lage junction box. The indicator dial face is cali­
brated from the neutral position of 0 to 20 up and 
O to 20 down in 5-degree increments of left aileron 
trim tab travel. The needle on the indicator sl111ws 
the angle between the ailt>ron trim lab 1nd lhl left 
aileron surface and the direction in which the trim 
will act. 

ELEVATOR. TRIM TAB POSITION INDICATOR. An 
elevator trim lab position indicator is located on the 
pilot's instrument panel (figure 1·53). The indicator 
is connected to a transmitter mounted on the eleva· 
tor trim tab rotary actuator housing and indicates to 
the pilot the degree of elevator trim tab positioning 
relative to the elevator control surface. This indica· 
tor is energized by 28·vol t, DC power through the 
tabs and flaps position indicators circuit breakers in 
the aft fuselage junction box. The indicator dial 
face is calibrated from the neutral position 0 to 25 
up or 25 down, in 5-degree increments of elevator 
trim tab travel. The needle on the indicator shows 
the angle between the elevator trim tabs and the cor­
responding elevator surface and the direction in which 
the trim will act. 
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trim tab control panel 

Figure 1-41. 

Note 

Elevator trim tab !rave '. is controlled by 
limit switches set to provide approximately 
6 degrees nose down and 25 degrees nose up, 
and by mechanical stops set to provide app r ox­
imate ly 8 dt:'g1·eE'S nose down and 27 degr ees 
nose up. 

FLAP SYSTEM. 

The airplane is equipped with four flaps, consistin~ 
of an outboard and an inboar d flap in each wing. Tht' 
flaps are of the Fowler high-lift type in which the 
flap motion is a combination of an aft movement lo 
increase wing area and a downward tiltinJ movement 
to alter the airfoil section to increase lift and drag . 
When 100 per cent extended, the flaps form an an~lc 
of approximately 35 degrees with the wings . The flaps 
are operated by a reversible hydraulic motor, a cam­
actuated microswitch followup me chanism, torque 
tubes gearbox ,anddrive screwassemblies . Hydraulic 
press~'re is directed through the priority valve and 
chec:k valve to the emergency nap brake valve. thence 
th rough the win~ flap selector valve, surge damper, 
shuttle valve and restrictor valve to the hydraulically 
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ope rated flap motor. and to the return line (figure 1-
42). The hydraulic motor operates tht- torque shaft sec· 
tions extending outboard to the gearbox. which rotates 
ball bearing drive screws for actuation of th~ fl.'lps . 
Disk-type,~ spring - loaded flap brakes hold the flaps 
in l he selected position and prevent movement by 
aeroi:lvnamic loads. The brake is released by fluid 
press~re supplied to the system for oper ation of the 
flap drive motor . Emergency flap brakes are splined 
to the outer ends of lht' flap drive torque shaft to 
prevent unequal actualion of the naps durin:; nor­
mal exte nsion and retraction of the flaps. Utility hy ­
draulic system pressure is used for normal operation 
of the flap system, and emergency hyJraulic system 
µressi.:re is used for enH' rgency extension of tht· 
flaps. The landing gear war ning horn is intercon­
necte~ with the flap system. When the flap lever is 
set at approximately 70 percent or more with the 
landing· gear not fully extendc>d. llw l:rn<ling g(':n· ll'a nr 
ing horn will sound: ii cannot be si 1<•1H·t•cl. 

FLAP SYSTEM CONTROLS. 

Flap c,;ystem controls are providl'cl ror 1·ilht•1· normal 
or eme rgency ope ration of the fl:ips, as wt•I I as 
provisions for manual override c·ont rol of t Ill' syst Pm 
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Flap Lever. 

A flap lever {figure 1·43) is lo('atc ·d 011 the· a II 1·111t 
oflhe flight control pedestal. It is :.i n1a11ually ;1<'lu:tt•·'I 
control lever with the lever ran~c calihrat1·d lrom l'l' 
to DOWN in in crements of 10 pert:enl. Thl' !'laps ran 
be extended to any desired p:>silion lJy p l aC'in~ tlw 
lever at the selected percent of nap exwnsion. Tin· 
lever is attached by cables to a movable t:am imrnlo 
a nap control unit mounted on the center section 11 · m~ 

rear beam in the cargo compartment. Movcnwnt ol 
this cam closes microswitches which r.lose a 28 ·roll. 
DC control ci r cuit for the win~ flap selector val\·•·. 
The actuated valve directs a no·.v ol hydra1.:lic fluid 
lo drive the flap moto r in the selecl<.>d din·ction. 
When lhe selected position of the flaps 1s reachl'!I . 
the microswilches open, the selector valvt~ shuts ol'I 
hydraulic flow, and a spring-loaded hydraulic brake 
locks the flaps in the selected position. The ele<'lric' 
circuit is prolected by the normal and emer wing 
flap sel valve circuit breakers on the fusel~e bl!'' 
and main bus respectively, in the main p'.lwer distri · 
bution box. 

Flap Lever Friction Knob. 

A flap lever friction knob (figure 1-43) is located on 
the flap contro l panel. Turning the knob l'iud."\vise 
mechanically tightens the friction on the flap rabies . 
preventing the flap lever from vibrating c>ut 0f its 
set position. 

Flap Control Switch. 

A flap control switch (figure 1-43) selects normal or 
emeqrency operation of the flap control system . It is 
a three-position (NORM, OFF, EMERG DOWN) guarded 
toggle switch located on the flight control pedestal aft 
of the flap lever . When the switch is in the NORM posi­
tion and the flap lever is actuated, 28-voll , DC power. 
lhrouj.!h the normal wing flap sel valve circuit breaker 
from the fuselage bus in the m::iin power distribJtion 
box, energizes a normal flap selector valve to admit 
utility hydraulic system pressure for normal operation 
of the flap system. When lhe switch is in EM ERG DOWN 
positio'l (spring-loaded), 28-volt, DC pOwl'r, through 
the emer wing flap sel valve circuit breaker from the 
main DC b;.is in the main power distribution b.Jx, ener­
gizes the emer gency fl.tp selector valve lo admit 
emergency hydraulic sy&tem pressure to the extensicn 
port of the flap hydraulic motor for emergency exten­
sion of the naps . Emerge ncy hydraulic fluid will r eturn 
to the utility reservoir. Durin~ emergency operation of 
the flaps, hold the switch in the EM ERG DOWN position 
until the desir ed flap position is obtained, then release 
it. The switch will then sprin.~ to the OFF position. Jn 
the OFF p:>silion, both wing nap selector valves are 
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de-energized. The flaps cannot be r etracted unlil the 
ul ility system pressure is restored. 

WARNING I 
Jr the flaps luck al any position' leave the 
flap contr ol lever at a position co rresponding 
lo flap position to prevent further flap 
movement. 

Wing Flap Selector Valve. 

A wing flap selector valve is mounted on the right­
hand hydraulic panel , forward of the right wheel welt. 
11 is a solenoid-operated valve, directing the flow of 
uti lity hydraul ic fluid to either the up or down side of 
the flap motor for normal raising and lowering of the 
flaps, depend111e; on the position of the flap lever. 
Override co1111·ol·S. consisting of two buttons , RAISE 
and LOWER, are localed on the selector valve fur 
use in case of electrical failure. Pushing the LOWER 
button releases the flap brake in the ~earbox and 
lowers the flaps. Pushing the RAISE button releases 
the brake and raises the flaps . In normal operation. 
the valve is ener gized by 28-voll. DC power through 
the normal wing flap sel valve circuit breaker in the 
main power distribution box. 

Emergency Wing Flap Brake Valve. 

The emergency win~ nap brake valve is a solenoid­
operated hydraulic valve equipped with a manual 
override latch tfor ground use only) . Jt is loc.:aled on 
lhe right hand hydraulic panel forward of tho..• right 
wheel well. In its de-energized position , utilit ~ 

hydraulic pressure passes thro:.igh it to the normal 
wing flap selector valve. T)•Jring normal nap extensicm 
or retraction, should either flap move at a different 
rate , the out-of-phase condition will be detected by 
asvmmetrical sensing swit<'hes located at the> outer 
ends of the flap drive torque shaft. When actuated. 
these switches complete an electrical circuit lo 
energize the emergency wing flap brake valve, direc­
ting utility hydraulic pressure lo lock the emergency 
flap brakes and shut ore pressure to the normal l1ap 
selector vah·e, preventing further movement of th<.' 
flaps . The flaps <'annol be raised or lowered unti 1 the 
manual override latch is posi lioned forwarrl to reliev e 
hydraulic prAc;sure Jrom the eme rgency flap brakes 
and restore ..itility hydrauli<' pressure to the normal 
flap selector valve. The eme rgency wing flap brake 
\'alve is furnished 28-volt DC through the normal 
wing tlap selector valve circuit breaker in the main 
power distribution box. 
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WA RNING I 
Asymmetrical protection by the win!? t l.1p 
brake valve is no: provided if utility system 
hydraulic pressure is depleted. if emergency 
system pressure is being usf'd to extend 
flaps, if an electrical fai lure occur~, or ii 
the flap selector switch is in any position 
other than NORMAL. 

Emergency Flap Selector Valve. 

Th" emergency flap selector valve is a soleno1d­
OJ.il'rated hydraulic valve located on the right-hand 
sirle of the center section wing rear beam, bel0w the 
flap gearbox. It is energized by 28-volt, DCpowPr 
through the emer wing flap sel valve circuit breaker 
in the main power distribution box. It is equipped with 
a lever which acts as a manual override in case 
of electrical failure. When the flap control switch is in 
the EMERG DOWN position , or when the manual 
override lever is pulled down. the valve directs emer­
gency hydraulic pressure to the down s ide of the flap 
motortolowerthe flaps. When the !lap control switch 
is in thP NORM or OFF position, or when the ove r­
ride lever is in the normal position, the valve closes. 
The flaps cannot be raised by emergency hydraulic 
pressure . 

Flap Position Indicator. 

A flap position indicator is located on the pilot's in­
strument panel. The indicator is connected to a 
transmitter that is mounted on the flap drive control 
unit located on the aft face of the wing rear beam. 
The indicator dial is calibrated from UP to DOWN 
in increments of 10 percent. The indicating system 
is energized by 28·volt, DC power through the tabs 
and flaps position indicators circuit breaker in the aft 
fuselage junction box. 

Angle of Attack/Stall Warning System Flap 
Compensation. 

Note 

All of the information pertaining- to the 
angle of attack I stall warning system applies 
to airplanes modif:ed by T. 0 . lC-130-708. 

A flap position transmitter is mounted on the flap 
drive control unit located on the aft face of the wing 
rl'!ar beam. The output of the ca I ibrated flap position 
transmitter is applied to the circ-uits of the an~le or 
attack. stall warnin~ system to con1pensate for varying 
flap positions. The flap position transmitter is ener­
gized by the circuits of the angle of attack stall warn­
ing system which is supplied power from the R. H. 
wing bus mounted in the main power distribution box. 

LANDING GEAR SYSTEM . 
fhe landing gear system includes a dual-wheel. 
steerable nose gear and two tandem-mounted main 
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landing gears. Normal operation of the system is 
through the utility hydraulic system. The nose gear 
retracts forward into the nos e section of the fuse­
lage: the main landing gears retract vertically into 
the left and right wheel well on either side of the 
fuselage. Jn the retracted position, all landing gears 
are enclosed by mechanically operated flush doors. 
A landing gear position-indicating system gives a 
visual indication of the position of each gear and a 
vis ual and audible indication of an unlocked condition 
of the landing gear. Under normal operation, both the 
nose and main landing gears will retract and lock 
within 19 seconds and will extend and lock in 10 to 19 
seconds . 

MAIN LANDING GEAR. 

The main landing gear system consists of four wtwel~. 
two mounted in tandem on each side of Lhe fuscla~c .. 
Eachwheelhasaseparate strut. 'T'he landin.~ aE'ar :1c­
tuation system is normally supplied hydraul ic fluid un­
derpressure by the utilit y supply system (figure 1-51). 
Jn an emergency, the emergency supply systl'm 
supplies the main landing gear system. En ch pa ir ol 
st.ruts is raised and lowered in verlic-al lr:H·kc;: by 
means of screw jacks, driven by torq•J(' s hafts ll'hirh 
are powered by the hydraulic motor throu!!h a ~<':• rbo'\ . 
In airplanes AF55-0029 and up, lhi s ~ea rb '" is 
equipped with a two -speed :.rea r r~duc tion . ll'ilich 
doubles the torq"Je output of the> hydrauliC" mm"r 
when actuated by the main landing- gear driv e' switd1. 
Mechanical linkage between th e alt main landin~ !!;t ·;! r 

struts and the do')rS causes the doors 10 op(•n ;111cl c·l·1~:1 

as the main landing gears are e.'<tended and 1·<'1 r;i ('l«<i . 
Manual release cables attached to lh<• t•mc·r!!;«llc~· 

engaging handles provide an altenlill<' 11H'<l ll'- uJ r<·· 

leasing the gear brake mechanism. Em (· r~enC"y hy· 
draulic pressure is not available for main landini.: gl'ar 
retraction. 

NOSE LANDING GEAR. 

The nose landing gear is a swingini;-tyµ e gear. ar · 
tuated by a hydraulic cylinder. and secured in the uµ 
and down positions by locks. The gear is normally 
supplied hydraulic fluid under pressure by the utility 
supply system: however. during an emergency it is 
supplied by the emergency supply system (for exten­
sion only) (figure 1·45). Hydraulic fluid from eithe r the 
up or down side of the landing gear control valv e flows 
to the nose landing gear up lock and down lock and to 
the nose landing gear actuating cylinder. 

Fluid for the nose landing gear steering control valve 
and the brakes is supplied from the landing gear con­
trol valve in the down position only . A shuttle valve 
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connects the utility pressure line to the emergency 
pressure line and allows the emer gency pressure to 
be used to extend the nos e gear when the utility sys­
tem is inoperative . The nose landing gear cannot be re­
tracted by emer gency means . A manual release cable 
fo r the nose gear uplock provides an alternate means 
of r eleasing the nose gear. The nose gear is then 
pumped into the down and locked position by means of 
a hand pump. A removabl e access panel and win· 
dow assembly is provided. in addition to the inspec· 
tion plate, in the bulkhead above the plate. 

HYDRAULIC OPERATION PROVISIONS . 

Hydraulic pressure for operation of the landing gear 
system is normally supplied by the utili ty hydraulic 
system. However, the em er gency hydraulic system 
will supply hydraulic pressure for the extension of 
the landing gear in the event of a pressure failure in 
the utility system. 

MANUAL OPERATION PROVISIONS. 

An emergency method of actuating the main landing 
gear by m echanical means is provided by two exten­
s ions shafts, which ar e connected to the gearbox which 
drives the retraction screwjacks . One extension stub 
shaft is mounted on the forward wall of each main 
landing gear wheel well. Two glass panels are located 
on each of the r ight - and left-hand wheel well walls . 
These panels are used for visual inspection to de­
termine if the main landing gear is fully extended. 
Manual release cables provide an emergency method 
of releasing the gear brake mechanisms, and engaging 
the manual extension and retraction mechanism. 
'I'wo access panels are provided in each main landing 
gear wheel well sidewall, above the inspection win· 
dows. These provide access to the ball screws and 
vertical torqu e shafts, to facilitate manual extension 
of the gear with the emergency extension wrench in 
the event of a jammed gearbox. 

Emergency Engaging Handles. 

On airplanes AF53 -3129 through AF57·0509 not modi ­
fied by T. 0. 1C- 130A-750, one emergency e ngaging 
handle is located on the forward wall of each whee 1 
we ll, ,iu::;t be low the extension shaft of the manual land­
ing gear retraction s ystem. This handle operates a 
cable system which releases the main gear gearbox 
brake and door locks and engages a manually operated 
retraction mechanism with the torque shafts which 
drive the screwjacks or the main landing gear upward 
and downward to raise or lower the main landing gear. 
These handles must be pulled outward and locked by 
turning one -quarter turn clockwise before the landing 
gear can be extended or retracted manually. On air­
planes AF53-3129 through 55·0014, the main landing 
gear retracting system is designed so that the hydrau­
lic motor is not disconnected from the horizontal 
torque tube and gear box assembly when the engaging 
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handle is pulled. On airplanes modified by T.0. lC· 
130A·750, two emergency engaging handles are loca­
ted on the forward wall of each wheel well, one a­
bove the other. The lower handle rel eases the main 
landing gear gearbox brake assemblies when it is pul­
led out and locked by turning one-quarter turn coun· 
terclockwise. The upper handles engages the manual 
extension system and disengages the hydraulic motor 
when it is pulled out and locked by turning one­
quarter turn counterclockwise. (Refer to Section Ill 
for emergency procedure for these airplanes.) After 
each manual extension or ret raction of the main 
landing gear, these handles must be turned one·quar· 
ter turn in the appropriate direction and released to 
their normal position. 

landing Gear Handcrank. 

Two landing gear handcranks (refer to Section Ill ) are 
provided for the manual operation of the main landing 
gears. One handcrank is stored in retaining clips on 
the forward face of the left wheel well. and the other is 
stored on the fuselage wall forward of the right wheel 
well. One end of each crank is made to fit over 
the protruding end of the extension stub shaft. An ex­
tension stub shaft is located on each wheel well for­
ward wall, just above the emer gency engaging handles . 

Main landing Gear Emergency ~ :tension 

Wrench • 

An emergency extension wrench is provided for man­
ual extension of the main landing gear after both th e 
normal and emergenC'y extension systems have· failc·d 
to extend the gear. The wrench has a fixed socket on 
one end and a ratchet and socket on the other end. 
The wrench is used for manual rotation of the landing 
gear ball screws to extend the struts. The wrench is 
stowed on a si dewall litter stanchion forward of the 
left main lan ding gear wheel well. 

LANDING GEAR SYSTEM CONTROLS. 

The landing gear system requires several types of 
controls , to lower and retract the landing gears h~ 
draulically and manually, to hold the landing gear 11i 

the down and locked position , and tu silence th e warn­
ing horn . 

landing Gear lever. 

A landing gear lever (figure 1·46) is lDc ated on the left 
side of the copilot ' s instrument panel. It is a three­
position (UP, DOWN, EM ER. DOWN} lever which di -
rects the gear actuating mechanism to r aise or lower 
the nose and main landing gear s. When the lever is 
moved to the UP position, a solenoid-operated selec­
tor valve directs pressure from the utility hydraulic 
system to release lhe nose gear downlock and r etract 
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the landing gears. When the lever is moved to the 
DOWN position, the nose landing gear uplock and the 
main landing gear retraction brakes are released, and 
the landing gears extend. When the lever is in the 
EMER. DOWN position, pressure from the emergency 
hydraulic system is supplied to perform the same func­
tion as utility pressure during normal extension . 
Whenthe lever is in the DOWNor EMER. DOWN posi­
tion, the normal landing gear selector valve is posi ­
tioned to down. The valve circuit is powered by 28-
volt DC through the lg sel & dn press dump valvP 
normal and the lg sel & dn press dump valve emer 
circuit breaker s in the main power distribution box. 
A mechanical locking device is engaged when the 
landing gear lever is moved to the DOWN position , so 
that the lever stays in the DOWN position until re­
leased. During take-off or in flight, the open position 
of th e touchdown switch energiZ€!; 1 he landing- gear 
lever release solenoid to reduce th<' lcic~ king device to 
a simple detent . At all other times the lock relP.ase 
finger latch must be pulled down before landing gea.r 
lf>ver can bP moved to the UP position. When the air ­
plane is on the ground, the main landing gear re1'.1ains 
locked in the down position. The emer. down finger 
latch, on the right sid<• of the landing gear lever, must 
bf' pulled down before the landing gear lever can be 
mm·ed to the EMER. DOWN position. Emergency hy­
ctr<11.1lic pressure is not available for r etraction of the 
maln landing gears. 
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It is possible for the nose landing gear to 
retract when the airplane is on th e ground, 
should the landing gear l ever b e inadve1 L· 
ently raised to the UP position . 

Main Landing Gear Drive Switch (Airplanes 
AF55-0029 and Up). 

A 2-position (HI-TORQUE, NORMAL) toggle switch 
(figure 1-46) is located at the right of the landinµ. 
gear control panel. It is powered by 28-volt, DC cur­
rent through the heating blankets and M LG speed 
valve circuit breaker in the wheel well power jW1Ction 
box. When moved to the HT-TORQUE position, the 
switch actuates a solenoid-operated hydraulic valve 
which routes utility hydraulic pressure to each main 
landing gearbox to change the gear ratio from 1 :1 to 
2:1,thereby doubling the torque output of the gearbox. 
The extension and retraction times of the main land­
ing gears are doubled. 

Nose Gear Emergency Release Handle. 

A nose gear emergency r elease hand)(' (figure 1-47) 
is loC'ated below the floor of the fli ght station uncl c>r a 
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Figure 1-47. 

h1ngl:!cl pan<>l uetween foe copilot's seat and the control 
pedt"stal. The handle operates a cable system whi<'h 
rtlcases the nose landing gear up lock and allow:> the· 

nose gear to fall free. 

LANDING GEAR TOUCHDOWN SWITCH. 

A touchdown switch is installed on the lower aft side 
of each fo rward main gear strut. The switches are 
safety devices which either prevent some ai rplane sys· 
tern fro m operating or permit it to operate when the 
a.irplane is on the ground, or in flight. The weight 
of the airplane on the gear operates these switches. 
The switches are wired in parallel for the grou nd 
stop functions. Therefore, either switch will affect 
those systems listed below. When the airplane is on 
the ground and the struts are compressed, the follow· 
ing systems are powered as indicated through the 
touchdown switches or through relays which are con· 
trolled through touchdown switches: 

(1) Condition Lever - Ground Stop (Power ed lo elec -
.. ~. trically shut off fuel at the engine fuel control) 

(2) Landini{ Gear Control Handle Lock (De-
energizedJ 

(3) Anti-skid for Normal wheel Brakes · (Powered) 

(4) Siall warning horn · {Inoperative on the ground 
except during test conditions) (Airplanes modified by 
T.O. lC.130-708) 

(5) AN/ ALE-20(V) system 

MAIN LANDING GEAR GROUND LOCKS. 

Two ntain landing gear ground locks an· provided for 
use while performing maintenance on the gear, to pr e­
vent accidental r etraction of the main landing gears . 
The locks are installed on the hexagona l ends of the 
main landing gear screw assemblies, one lock on each 
side of the airplane . The locks are stow ed in the mis ­
cellaneous equipment box aft of the flight station laddtr. 

NOSE LANDING GEAR GROUND LOCK 

A nose landing gear gr ound lock (figure 1-48) is pro­
vided to prevent accidental retract ion of the nose land­
ing gear. The lock c:onsists of a selI-lockingpin which 
is inserted tlu·ough a hole in the drag strut actuator rod 
end. This prevents release of an internal downlock 
mechanism, thus securing the gear in tht- e>..'tended 
position. 

LANDING GEAR SYSTEM INDICATORS. 

Note 

The landing gear warning horn and light 
operate from the same circuit. Failure of 
either individual landing gear warning cir­
cuits will cause th e horn to r emain silent and 
the light to remain out. 

Landing gear warning signals are presented liy a horn 
and a light. Landing gear positions are indkall'd l1y 
three indicators or three lights . 
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Figure 1-48. 

Landing Gear Warning Horn and Silence Switch. 

The landing gear warning horn is lo<.:ated abuv<• aJlCt lo 

the left of the pilot's seat. Two things will cause' Lil• 
landing gear warning horn to sound: retarding- a throttl<• 
to a position five degrees forward of FLIGHT IDLE 
or moving the flap lever more thai1 approximatl'ly 70 
percent with the landing gear not fully extendC'CI. A 
warning horn silence switch (figure 1-46)is located on 
the landing gear control panel. It is a press-type> 
switch, used to silence the landin.; gear warnin~ horn 
when a throttle is retarded. 11 will not silencPthe horn 
when flaps are extended more than 70 percent . When 
thr. switch is pressed, the horn-silencing- r elay is 
ac1 uated, and the warning horn electrical c;ir('uil is 
brok(:Jl Extension and locking of the landing gears or 
advai11..:cment of the engine throttles will reset the horn ­
silencing relay, so that the horn can sound agai11 

Note 

II an engine has been fralllt•reJ, the engine 
throttle should be left in ..t.n advanced position 
so that the horn system remains activt". If 
the throttle remains at FLIGHT IDL E after 
the warning horn silence switch is actuated, 
the horn silence relay is not r eset. 

Thf' laIJding gear warning horn circ:ui t is energized by 
28-volt, DC power through the landing gear warninL! 
cin·uit breaker on the flight station distribution pan<' I 
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Landing Gear Warning Light a nd Warning 
Light Test Switch. 

The landing gear wanting light is connected to lhl' 
landing gear retraction system and the wing Jlap 
warning switch: it will glow when the landing gear is 
not in a locked position or when an engine throttle is 
r etarded to FLIGHT IDLE position, and the landing 
gear is not fully extended. A warmng light test switch 
(figure 1-46) is lvcatPd on the landing gear control 
panel. It is a press-type switch, used to test the con ­
tinuity of the landinf! gear warning light electrical 
circuit. When switch is pressed, the landing gear 
warning light bulb in the landing gear lever handle will 
illuminate. Failure of the bulb to illuminate shows 
a defective circuit. The landing gear war ning light is 
energized by 28- voll, DC power through the landing 
gear warning circuit breaker on the flight station 
distribution panel. 

Landing Gear Position Indicators (Airplanes AF 53· 
3129 through 55-0014) . 

A left main gear position indicator, a nose gear 
position indicator, and a right main gear posi lion 
indicator are located on the landing gear control 
pa.Ilel. These indicators give a visual imli<.:ation of 
the position of the laIJding wheels. When th<' letters 
UP appear on the face of an indicator, il means that 
the wheel represented by that indicator is relradeu 
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and Jocked. When thC' picture of a landing gear whe~l 
::i.ppears on the face of ai1 indicator, it means that the 
landing- R"ear wheel r epresented by that pictur e is 
extended and locked. Red ai1d yellow diagonal linL·S 
on the face of an indic·ator mean that the landing g-ear 
wheel represented by that indicator is somewhere 
between the extended a.net r etra<'l Pd positions or that 
the indicator is inoperative. Th e la11ding gear position 
indi cators are energized by 28-volt. nc pow er through 
the landing gear positi on circuit brtaker on the· fbght 
station distribution pa.iwl. 

Landing Gear Position Lights (Airplanes AF55-0029 
and Up). 

Three green laiidini; gear positwn indicator lights (fi~ -
ure 1-46) labeled LEFT, NOSE, and RJGHT lo corr(' ­
spond to those lru1ding gears, ar e located on the landing 
gear control paiiel. TJ-.ey illuminate whenever the land­
ing gears they represent are in the down and locked 
position. At all other ti mes the lights are extinguished. 
The landing gear position indicator lights are ener ­
~ized by 28-volt, DC power through the landing gear 
position circuit breaker on the flight stati on distribu­
tion panel. 

NOSE WHEEL STEERING SYSTEM. 
The airplane is steered during taxiing by directional 
control of the nose wheel. Th e nose wheel is hy­
draulically actuated and governed by a steering con­
trol valve in the utility hydraulic system. The steer­
ing control valve is connected by a cable to a manually 
ope rated nose steering wheel (figure 1-45 and 1-49 J 
located in the flight station at the left of the pilot' s 
contr ol column. Directional control of the nose wheel 
is limited by means of mechanical stops to 60-degrees 
righl and left of center. One and one-quarter turns 
from center position of the nose steering wheel will 
turn the steering wheel to the full-left or the full · 
right position. Orifices in th e steering cylinders pro· 
vide snubbing action to dampen oscillations of the 
nose wheel and to prevent shimmy. Centering cams 
on the nose wheel strut return the nose wheel to a 
centered position whenever the weight of th11 airplane 
is removed from the nose wheel. 

NOSE WHEEL POSITION INDICATOR. 

An indicator for the nose wheel is provided on the 
nose wheel stt:ering wheel column so the pilot caii 
determine from the cockpit the actual position of the 
steerable nose wheel, left and right of center. The 
pointer on the indicato r is geared so that each quar­
ter turn of the nose wheel steering wheel moves the 
pointer approximately 12 degrees, thus the pointer 
indicates thP actual position of the nose wheel. 
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To avoid damage to the nose wheels or 
the nose landing gear doors, the gear 
should not be retracted if the poinler on 
the nose wheel position indicator is not in 
the white area. 

BRAKE SYSTEM . 

A hydraulically operated, disk-type brake is installed 
011 each of the four main landing gear wheels. The 
nose landing gear wheels do not have brakes. The 
braJ.:es normally operate from utility hydraulic system 
pressure with an alternate supply available through 
the emergency hydraulic system. Hydraulic fluid is 
supplied to the brake system from the landing gear 
down -pressure line (figure 1-50). It flows through a 
check valve and a normal brake selector valve to the 
right- and left-haiid brake control valves. When the 
fluid leaves the brake control valves, it flows through 
the anti-skid val\'es and shuttle valves to the brakes. 
Each of the two halves (left and right) of the brake 
system contains a brake control valve, an anti-skid 
valve, and two brake shuttle valves. The emergency 
system supply flows through a check valve and a 
surge·damper valve to an emergency brake selector 
valve. When the emergency brake system is actuated, 
fluid is directed to a pressure transmitter and to the 
brake control valves, then through shuttle valves di· 
rectly to the brakes, bypassing the anti-skid valves. 
Utility or emergency system pressure is selected by 
manual positioning of a brake pressure selector 
switch. 

BRAKE SYSTEM ACCUMULATORS. 

Air-charged accumulator!> are used in both the utility 
and emergency hydraulic systems to provide hydrau­
lic pressure in case of a normal pressure failure. 
The accumulato r in the utility system is capable of 
supplying pressure for about two brake applicat ions. 
The accumulato r in the emergency system, having 
one -half the capacity of the utility accumulator, is 
capable of supplying pressure for about one brake 
application. 

BRAKE SYSTEM MODULATOR. 

On some airplaiies , a brake modulator is located down­
stream of the one-way r estrictor to supply an additional 
pressure source. Thi s ensures that proper pressure 
is available at all tim es . On all other airplaiies the 
modulator is located upstream of the brake selector 
valve, the restrictor is moved upstream of the brake 
selector valve, aiid a surge damper is added in place 
of the restri ctor. 
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Figure 1 ·49. 

BRAKE SYSTEM CONTROLS. 

Brake Pedals. 

Actuation ol the brakes is through application of toe 
pressur!.: on the rudder pedals at either the pilot's or 
copilot's stations. The amount of braking force is 
proportional to the force applied to the rudder pe>dal s. 
Application of brake pressure before touchdown is 
prevented by two scissors-type main landing gear 
touchdown switches, one attached to eac.:h forward 
landing gear strut, which prevent hydraulic pressure 
from being applied to the brakes when the anti-skid 
switch is ON until the landing gear struts are com­
pressed. When the anti-skid switch is OFF, hydraulic 
pressure can be applied to the brakes on the ground 
or in the air. 

Brake Pressure Se lector Switch. 

A two-position (NORMAL,EMERGENCY) toggle switch 
(figure 1-37) located on tlH· hydraulic control panel 
provides selection of t·ither normal or emergency 
hydraulic pressure for aµµlying the brakes. Move the 
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switch to the NORMAL position to supply utility hy­
draulic pressure to the brakes, and to the EMER­
GENCY position to supply emergency hydraulic pres­
sure to the bra!)es. The brake pressure selector 
valves are energized by 28-volt, DC power through 
the ATM hydraulic shutoff circuit breaker power 
from the main DC bus in the main power distribution 
box and through the anti-skid control circuit breaker 
on the flight station distribution panel. Both the nor­
mal brake selector valve and the emergencv brake 
selector valve are de-energized open. · · 

Note 

In case of electrical power fai lure , the de­
energized valves admit both utility and emer­
gency hydraulic system pressures to the 
brake system. The shuttle valves ar<· posi­
tioned by the system supplying the greater 
pressure for brake application. 

Brake System Pump 

The brake system pump, mounted on the floor of the 
flight station compartment at the right of the copilot's ; f ' 
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Figure 1-51. 

rudder pedals, is a hand-operated pump used to pres­
surize the brake control section of the ut ility hydrau­
lic pressure system for operation of the brakes during 
towing operations . ln cases of emergency, however, 
the brake hand pump may be used for brake pressure 
when all other means of braking have been lost. In 
order to have brake pressure, the brake pressure 
selector switch must be in the NORMAL position, 
anti-skid switch OFF, brakes applied, and the hand 
pump actuated. 

Parking Brake Control Handle. 

A parkingbrake control handle .(figure 1-51) is located 
in front of the pilot's seat, to the r ight of the pilot's 
right -hand foot rest. The brakes are set for parking 
by firstdepressingthetoe sectionof the rudder pedals 
and then pulling out the parking brake control handl e . 
The brakes are r e leasC'd by again depressin~ Llw toe 
section of the rudder pedals. The parking brakes op· 
erate in conjunction with the pilot's and copilot's rud­
der pedals. On airplanes modified by T.0. lC-130-
743, setting the parking brake while the anti-skid 
switch is in the ON position de-energizes the anti· 
skid system and illuminates the anti-skid inoperative 
light. 

BRAKE PRESSURE INDICATORS. 

Utility and, on early airplanes, emergency pressure 
indicators (figure 1-37) are localed on the hydraulic 
control pane l at the bottom of the copilot's instrument 
panel. The indicators are connected to pn:~sure trans­
mitters in t he pressure lines of the brake control 
system and register the hydraulic pressur e available 
in the brake sections of both the uti lity and emergency 
hydraulic systems. The indicators are energized hy 
26-volt, AC power through the normal brake pn·s­
sure fuse and the emergency brake pressure indicator 
fuse on the main power distribution box. T he emc>r ­
gency brake pressure indicator is installed on some 
earlie r airplanes only. 

Modulator Pressure Gage (Some Airplanes). 

A direct-reading pressure gage is attached to the mod­
ulator in the main landing gear brake system portion 
of the utility hydraulic system to indicate the total 
system pressure in the anti -skid portion of the main 
landing gear brake system. 
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ANTI-SKID SYSTEM (AIRPLANES 
NOT MODIFIED BY T.O. 1 C-130-743). 

The anti-skid system consists of a skid-detector unit 
and a brake-releasing system. 

SKID-DETECTOR OPERATION. 

A skid-detector unit is mounted in the axle of each 
main landing gear wheel. It applies control to the 
braking operation through two anti-skid valves only 
when the landing gear wheel begins to approach a skid 
condition. Each skid-detector unit contains a flywheel 
inertia mechanism and a commutator, which sense 
both the rate of change of speed of the wheel and also 
the rotational speed of the wheel. They form µirt 
of an electrical circuit which prevents landing with 
brakes on and releases brakes in case of a locked con­
dition. Should the flywheel inertia mechanism continue 
to rotate at the speed set up by the initial landing im­
pact while the wheel lessens its rotational speed, it 
means that a skid has started. The sensing of this is 
transmittedtothecontrolbox. The control box imme­
diate ly sends an electric impulse lo an anti-skid valve 
which releases the brakes on both wheels on that side 
of the airplane. It causes the brakes to operate again 
as soon as the wheel speed matches that of the other 
wheels. The system operates independently of the 
metered brake pressure, momentarily releasing brake 
pressure from the affected side of the airplane until 
both wheels have reached synchronous speed. Theanti­
skid system will not function when the brake system 
is operating from the emergency hydraulic system. 

Ant i-Skid Switch. 

An anti-skid two-position (OFF, ON) guarded toggle 
switch (figure 1·37), is located on the hydraulic con­
trol panel. When the switch is actuated, the anti-skid 
system is energized by 28-volt, DC power through the 
anti-skid control circuit breaker from the flight 
station bus on the flight station distribution panel. 
When the switch 1~ in the ON position, the anti-skid 
system is operative and becomes an integral f'irl uf 
the landing gear brake system. When the switch 1s in 
the OFF position, th<• anti -skid control system is by­
passed, and the landing gear brake system operates 
as a standard brake system. 

Anti-Skid Inope rative Light. 

An anti-skid inoperative light (figure 1-37), located 
on the hydraulic control panel, glows whenever the 
anti-skid system is not operating as an integral part 
of the landing gear brake system. It warns the pilot 
that skid protection has been lost on at least one wheel. 
This system is energized by 28-volt, DC power 
through the fail-safe anti -skid warning light circuit 
breaker from the flight station bus on the flight sta -
tion di~trihution panel. A functional test of the light 
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circuit is made by pressing on the light bulb cover . 
Failure of tlte light lo glow shows a defective circuit. 

Note 

Use of the anti - skid system after the anti -
skid light has illuminated may result in 
uneven braking and a tendency for the air­
plane to swerve . The anti-skid switch should 
be turned to the OFF position if the anti­
skid inoperative light illuminates. 

ANTI-SKID SYSTEM (AIRPLANES 
MODIFIED BY T .O. 1C-130-743). 

The anti-skid system consists of four wheel-speed 
transducers, an electrical control box, and two dual 
anti - skid valves. 

ANTI-SKID SYSTEM OPERATION. 

The system prevents skidding of wheels when too 
much brake pressure is applied during aircraft de­
celerations. This is done through a brake-releasin~ 
system, controlled by signals from wheel-speed 
transducers. 

SKID-DETECTOR OPERATION. 

The wheel-speed transducer untl mounted in the axle 
of each main landing gear wheel applies contro l lo 
the braking operation through the anti-skid valves 
when the landing gear wheel begins to approach a 
skid condition. One dual anti -skid valve is located 
above the utility hydraulic reservoir on the forward 
wheel well wall, and the other is on the left-hand 
hydraulic panel forward or the emergency hydraulic 
reservoir. Each wheel-speed transducer unit contains 
a frequency generator which senses wheel rotational 
speedand wheel speed change. The t ransducers form 
part of an electrical circuit which prevents landing 
with brakes on, and which releases brakes in case 
ofa locked condition. Should the wheel speed decrease 
rapidly, indicating approach of a skid condition, the 
control box sends an electric impulse to an a nti-skid 
valve which reduces pressure to the affected brake 
below the pressure which caused sensing of the skid. 
As subsequent skids are sensed, they are electroni­
cally compared with the amount the hydraulic pressure 
had to be reduced to eliminate earlier skids detected. 
This comparison results in a more accurate determi ­
nation of the mmimum reduction in brake pressure re­
quired to eliminate the skid. The skid det ection and 
control function is independem on each wheel. The 
skid control system will nnt function when the brakt> 
sys1em is operating from the emergency hydraulic 
system or when the parking brakes are set. 

~. 



ANTI-SKID SYSTEM CONTROLS AND INDICATORS. 

~ Anti-Skid Switch. 

~~ 
~I 

An anti - skid two-position (01 F ONl l!uarded toggle 
switch (figure 1-37) is lncate u un Lh0 hydraulic con­
trol panel. It is ener~ized by 28 - .. ull de power frum 
the main de bus, through the anti-skid control cir­
cuit breaker on the fli~ht slauon distribution panel. 
When the swirch is in the ON position, the anti-skid 
system is operative and becomes an integral part 
llf the wheel brake system. When the switch is in 
the OFF position the landing gearbrake system oper­
ates as a standard brake system . 

Anti-Skid Inoperative Light . 

An anti-skid inoperative light (figure 1-37 ), located on 
the hy draulic control panel, glows whenever the anti · 
skid system is not operating as an integral part of the 
landing gear brake system. It warns the pilot that 
there is a malfunction in the anti-skid system and skid 
protection has been lost on al l wheels. This light will 
also illuminate when the parking brake is set. This 
system is energized by 28-volt de power from the 
flight station de bus, through the anti-skid fail-safe 
light ci rcui t breaker on the main de distribution circuit 
breaker panel. A functional test of the light circuit is 
made by pressing on the light bulb cover. Failure of 
the light to glow shows a defective circuit. 

Anti-Skid Test Switch and ln_dicator Lights. 

A11 anti-skid test panel (figure 1-52) is lucate>cl 1111 

tire a ft «nd of the overhead conlrol pane l. T he LC'Sl 
panel contains a three-position (FWD. OFF, anti A FT J 
Jnti-sh.id test switch and four green indic·ator li~lns 

tdc·ntifiedasLHFWD , RH FWD. LH AFT, and RH AFT. 
When the test switch is placed in Lhe FWD JX>Sil iun, 
26-volt, 400-cycle power obtained from the elect ronit·s 
and engine ac bus (tlirou:,rh the anli - skid test circuit 
breaker, located on the main de d istribution panel) is 
aµplled to t he anti-skid control box to simulate a skid 
condition. When the switch is released to the 0 FF 
position, the FWD indicator lights should illuminat~' 

momentarily. Illumination of the lights indicates that 
the :1111 i -skid control box would have properly re ­
SP•""'' .· to an actual skid . When the test switch is 
pl:.tc·t: : 111 th f> AFT posiuun and released, the AFT 
indicator lights shou ld illuminate mo11,011tarily. 

INSTRUMENTS . 

REGULATED ALTERNATING-CURRENT 
INSTRUMENTS. 

Regulated alternating current inslrunienls inc lude a 
heading indicator and two attitude indic·ators. fuses 
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fur these instruments are in the rnain power distr i­
bution box. 

Attitude Indicator Type B-1 A. 

A B-lA attitude indicator (figurt> 1-53) is installed 
on the pilot's instrument panel. A pitch trim knob 
is provided to adjust attitude indication. A complete 
clockwise rotation of the pitch trim knob will pro­
duce a nose-down indication of 10° - 20° and a 
complete counterclockwise rotation of the pitch trim 
knob will produce a nose-up indication of 5° - l Oc. 
Attitude information is transmitted electrically from a 
remote vertical gyro control uni t located on the up· 
per radio rack. Although thE' gyro control unit com-
pensates for turning and acceleration /deceleration er· 
rors, some error will be produced during turns of 
less than 40 degrees per minute or during prolonged 
acceleration /decelerations. The gyro control wil l auto-
matically provide for correction of these errors when 
the airplane departs the runway. a climb error of a­
bout 1-1 /2 bar widths will be normally noticed. The 
erection system will remove the error after accelera-
tion ceases. The attitude indicating system is sup-
plied 115-volt , 400-cycle, AC power from the pilot 's 
attitude gyro fuses located in the main power distri­
bution box. 28-volt DC power is supplied from the 
propeller and engine bus through a pilot attitude 
gyro circuit breaker located on the copilot's circuit 
breaker panel. A remote attitude gyro switch (fig­
ures 1-53) is mounted on the pilot's instrument pan-
el. The switch is marked ON-OFF. The attitude 
indicator contains an attitude warning Oag which will 
appear if either AC or DC power fails. 

I WARNING I 
A s l ight reduction in electrical power. or 
fai lure of certain components within the 
system will not cause the warning flag to 
appear even though the system is not func­
tioning properly and or the attitude indica ­
tions are reversed. Therefore, it is im ­
perative that the attitude indicator be per­
iodically checked with other flight instru­
ments. 

Attitude Indicator Type J-8. 

A J-8 attitude indicator (figure 1-54 ) is installed on 
the copilot's instrument panel. The instrument shows 
aircraft attitude during all normal maneuvers. Be-
cause of the centrifugal force acting upon the erec­
tion mechanism in turns, errors in pitch and bank 
may be noted upon return lo level flight. A pitch 
error will result from accelerations or decelerations. 
ll will appear as a climb aftC'r acceleration and as a 
d ive after deceleration . After the aircraft is returned 
to unaccelerated flight , tlw error will disappear. An 
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anti-skid test panel 

- ANTI-SKID TEST . 

LEFT ~. . FWD /r ;· ' RIGHT . 

8 ... '\ OFF ~~ OFF ' : t ••••• 
. ~ - AFT ,~ · / 
\~ - - ~-i 

. 30A- 1 - 33-0<..I 

Figure 1-52. 

attitude warning flag is provided within the instru­
ment to show that the instrument is receiving insuf­
ficient 115-voll AC power from the copilot's AC in­
strumenl power system. 

Heading Indicator Type C-SC. 

A Ty pe C-5C heading indicator (figure 1-54), located 
on the copilot's instrument panel. provides a visual 
indication of airplane headings during maneuvers or 
straight night. The instrument is equi pped with two 
setting knobs on the front of the indicator that pro­
vidP a means of rotating either the pointer or dial, 
or both. By depressing and turning the dial and 
pointer knob, the dial can be rotated so that the 
pre-selected heading fall s under the top index triangu· 
lar marker affi xed to the case. The pointer knob 
can lhen be de pressed and the pointer rotated until 
it coincides with this heading. Any deviation of the 
airplane from t his heading in azimuth will be refl ect­
ed by the number of degrees indicated on the dial 
by the pointer. The indicator is also equipped with 
two flags. The flag marked caged is operated by 
the setting knobs. The caged flag appears in full 
view when either of the knobs is depressed, and dis­
appears from view when both knobs arP pulled out. 
The flag marked off provides warning of power fail­
ure in any of the three phases of the gyro motor. 
When power is applied and current is flowing equally 
in each phase, the off flag magnetically retracts. 
The directional gyro motor is supplied 115-volt, 400-
cycle, AC power by the copilot's inverter through 
two copilot's directional gyro fuses located in the 
main power distribution box. 

DIRECT-CURRENT INSTRUMENTS. 

Di rect - current .•. ,,1 rumentl> include turn -and - slq.i 
a ndfreeairtempE>rature indicator~ . Circuit brc.tkl' rs 
for the turn -and-slip indicators arc lo<':Hccl •nt h~' ma in 
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power d istribution box and on t he copilot's circuit 
breaker panel. Circuit breakers for the free air t em­
perature indicators are located on the flight station 
distribution panel. 

Turn-and-Slip Indicators. 

Two turn-and-slip indicators, one on the pilot's in­
strument panel (figures 1-53) and the other on the 
copilot's instrument panel (figure 1-54), provide a 
reference for keeping the airplane level laterally, in 
maintaining straigh t flight , and in establishing the 
proper angle of bank for a given rate of turn. The 
turn indicator co;.sists of a 28-volt. DC electrically 
driven gy ro linked to a pointer. 

Free Air Temperature Indicators. 

Two free air temperature indicators, one on the co­
pi lot's instrument panel (figure 1-54) and the other 
on the navigator's instrument panel, visually indicate 
th2 temperature of the air outside of the airplane. 
These are 28-volt, DC electrical-resistance instruments, 
electrically connected to resistance bulbs mounted on 
each si de of the airplane. The navigator's indicator 
is connected to a bulb on the right side; the copi­
lot's indicator is connected to a bulb on the left 
si de. The temperature range of the in dicator is -50° 
C to +50°C. 

Note 

The navigator 's indicator will rea11 11ghtly 
higher than the copilot's when 11ner t he 
radar or radome anti - icing systt111 is being 
used. 

PITOT -STATI C INSTRUMENTS. 

Pitot and stalic air pressures to operate the vertical 
velocity indicators, airspeed indicators and altimeters 
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pilot's instrument panel (TYPICAL) 

27 

28 

25 

2 3 

24 23 21 20 18 

1. MAGNETIC COMPASS 
2. AIRSPEED INDICATOR 
3. COURSE INDICATOR 
4. N-1 COMPASS REPEATER INDICATOR 
5. ALTIMETER 
6. ATTITUDE INDICATOR 
7. DOOR WARNING LIGHT & 
8. RADAR AL Tl METER 
9. PILOT'S MULTIPLE INDICATOR 

10. RADIO MAGNETIC INDICATOR 
11 . ELEVATOR TR IM TAB POSITION INDICATOR 
12. WING FLAP POSITION INDICATOR 
13. LOW OIL QUANTITY LIGHT 
14. ENGINE AND PILOT'S INSTRUMENT 

LIGHT CONTROL PANEL 
15. AILERON TRIM TAB POSITION INDICATOR 
16. FM HOMING INDICATOR 
17. MARKER BEACON SWITCH 

Figure 1 ·53. 

4 5 6 

8 

.~'lo 13 ~ ' .. , 
,. 

17 19 16 15 

18. REMOTE ATTITUDE GYRO SWITCH 
(ATTITUDE INDICATOR) 

19. RUDDER TRIM TAB POSITION INDICATOR 
20. CLOCK 
21. COMPASS CORRECTION CARD 
22. TURN AND SLIP INDICATOR 
23. BEARING DISTANCE HEADING INDICATOR 
24. FLARE JETTISON SWITCH 
25. ID-48 STEERING INDICATOR 
26. ARU ·11/ A ATTITUDE INDICATOR 
27. MARKER BEACON LIGHT 
28. VERTICAL VELOCITY INDICATOR 
29. ACCELEROMETER 

& DOOR WARN ING LIGHT IS LOCATED ON 
COPILOT'S INSTRUMENT PANEL ON SOME 
AIRPLAN ES. 
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copilot's instrument panel typi_cal 
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18 17 

1. MASTER FIRE WARNING LIGHT PANEL & 
2. CABIN PRESSURE ALTITUDE INDICATOR 
3. CLOCK 
4. ALTIMETER 
5. AIRSPEED INDICATOR 
6. COURSE INDICATOR 
7. HEADING INDICATOR 
8. VERTI CAL VE L OCITY INDICATOR 
9. ATT ITUDE INDICATOR 

10. RADIO MAGNETIC INDICATOR 
11 . AN/ A LA 46 INDICATOR 
12. FREE AIR TEMPERATURE INDICATOR 
13 UTILITY PRIME SWITCH 

Figure 1-54. 

16 15 14 

14. AIR DIVERTER HANDLE 
15. COPI LOT"S INSTRUMENT LIGHT CONTROL 
16. TURN AND SLIP INDICATOR 
17. RADIO MAGNETIC INDICATOR 
18. HYDRAULIC CONTROL PANEL 
19. ELECTRONIC FUEL CORRECTI ON PANE L 
20. LAN DING GEAR CONT ROL PAN EL 
21 . MARK ER BEACON LIGHT 

& MAST ER FIRE WARN ING LIGHT PANEL 
IS LOCATED ON Pl LOT'S INST RUME NT 
PANEL ON SOME AIRPLANES. 
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are supplied by the pitot tubes on the forward fuse­
lage and a static boom on each wing tip. For sys­
tem schematic diagram see figure 1·55. 

Vertical Velocity Indicators. 

The two vertical velocity indicators. one mounted on 
the pilot's instrument panel (figure 1-53) and the 
other mounted on the copilot's instrument panel (fig· 
ure 1-54) , are differential-pressure-measuring instru­
ments that indicate the rate of change in altitude of 
the airplane. 

Airspeed Indicators. 

The six airspeed indicators are instrume nts which use 
differential air pressure for determining airspeed. 
These indicators include one mounted on the pilot's 
instrument panel, one on the copilot's instrumen t 
panel, a true airspeed indicator on the navigator's in · 
strument panel; and one airspeed indicator each on 
the IR, FCO, and TV operator consoles. 

Altimeters. 

The six altimeters are barometric-ty pe instruments 
measuring variations in pressure by means of aneroid 
units. One altimeter is mounted on the pilot's in· 
strument panel, one on the copilot's instrument panel, 
and one on the navigator's inst rument panel; and one 
each on the IR, FCO, and TV operator consoles. 
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The pil ot's (AAU-21/A) altimel.er combines a conven· 
tional barometric altimeter and an alti tu de-reporting 
encoder in one self-contained unit. 10.000- and 
1000-fool counter indicators and a 100-foot drum in· 
dicator provi de a direct digital output and readout of 
altitude> in increments of 100 feet, from -1000 to 
38,000 feet. The digital output is referenced to 
29.92 inches of mercury and is not affected by 
changes of barometric setting. A pointer repeats th1• 
indications of the 100-foot d rum, and serves both as 
a venier for the drum and as a quick indication of 
the rate and sensP of altitude changes. Two meth· 
ods may be used to read indicated alti tu de on tlw 
counter-drum-poin ter altimeter: (1) read the counter­
drum window, without reference to the pointer, as a 
direct digital readout in thousands and hundreds of 
fee t, or (2) read the thousands of feet on the two 
counter indicators, without re ferring to the drum, and 
then add the 100-foot poin ter indication. 

The pilot's (AAU-21 A) altimeter indicates pneumat1e 
altitude r eferenced to baromet r ic pressure• and pro­
vides coded a ltitude information CMocle Cl lo lhc· !FF 
transponder via the altitude encoder . The COD!:: OFF 
flag monitors only the encoder function of the allime­
ter . It does not indicate transponder condition . The 
AIMS altitude reporting function may be inoperative 
without the CODE 0 FF flag showing. in case of trans -
ponder failure or improper control sett ings. lt is also 
possible to get a ''good" Mode C test on the transpon­
der contr ol with the CODE OFF fla!! showini::. Dis­
play of the CODE OFF flag indicates encoder pOWl·r 

• p1tot • static schematic diagram 
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Figure 1-55. 
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failure or a CODE OFF flag failur e . In t his event. 
check that AC power is availab le and that th e circuit 
breakers are in. If the flag is still visible , radio 
contact should be made with a ground radar site to 
dete rmine whether the AIMS a ltitude reporting func­
tion is operative and the r emainder of the flight should 
be conducted accordingly. 

The altimete r setting is entered by use of a norma lly 
operated barometric set knob in the lower left front of 
the instrument case. The altimeter setting appears 
on counters in the window :n the lower right of the 
display and has a range of settings from 28. 1 to 31. 0 
inches of mercury. 

An internal vibrator operates continuously whenever 
aircraft DC power is turned on. The vibrator mini­
mizes internal mechanical friction , enabling the in­
strument to provide a smoother display during chang­
ing altitude condit ions . Should vibrator failure occur. 
the altimeter will continue to function pneumatically, 
but a less -smooth movement of the instrument d isplay 
will be evident with changes in alt itude. 
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WARNING I 
If the a ltimeter's inte rnal vibrator is in­
operative due to e ither internal failure or 
DC power failure, the 100-foot pointer 
may momentarily hang up when passing 
through 0 (12 o'clock position). If the vi­
brator has failed, the 100-foot pointer 
ha ng up can be minimized by tapping the 
case of the altimeter. Pilots should be 
especially watchful for this fa ilure when 
thei r minimum approach altitude lies 
within the 800 - 1000 foot part of the scale 
( l l:!UO - 2000 feet, 2800 - 3000 feet, etc. l , 
and should use any appropriate altitude 
bac k-up information availab le. 

Note 

The AAU - 21.· A and AAU-27/ A altimeter 
employs a unique operating feature. The 
10, 000 foot and 1, 000 foot counters r e ­
main in a fixed position during altitude 
changes while the 100 foot drum and point­
er rotate continuously. When each 1, 000 
foot increment is ne:irly completed, the 
counter (s ) abruptly index to the next cor­
rert digit making readings simpler to ob­
sc>rve. However, the altimeter mechanism 
whil' h provides this feature also causes a 
characteristic behavior of the pointe r. 
This is a noticeable pause or hesitation of 
the pointer caused by the additional inter­
mittent friction and inertia loads applied 
to the mechanism in order to turn over 

the counter wheel at thousand foot inter­
vals as the pointer completes each revol­
ution. This momentary pause is followed 
by a noticeable acceleration as the altim­
eter mechanism overcomes the counter 
wheel loads and rolls the dial over to th e 
next thousand foot digit. This effect will 
be more pronounced at ten thousand foot 
intervals where both counters are turned 
over simultaneously. The pause occurs 
during the nine to one portion of the scale 
The pause and accelerate behavior is 
more pronounced at high altitudes and 
high rates of ascent and descent. During 
normal rates of descent at low altitudes 
the effect will be minimal. 

Thecopilot'saltimeter(AAU-27/ A) is read in the same 
manner as the pilot's altimeter. However, the co­
pilot 's alt imeter does not contain an altitude reporting 
encoder and, hence, no CODE-OFF window. 

MISCELLANEOUS INSTRUMENTS. 

Magnetic Compass. 

A standard "floating card" type of magnetic compass 
(figures 1-53), mounted on the pilot's instrument pan· 
el, indicates the direction the plane is headed with 
respect to magnetic north. The N-1 gyro-stablized 
compass and its operation are described in NAVIGA­
TION EQUIPMENT. 

Accelerometer. 

A Type MA-1 accelerometer on the pilot's instrument 
panel (figures 1-53) gives instantaneous as well as 
maximum and minimum readings of the g forces ex­
erted on the airplane. The gage scale indicates read· 
ings of from plus 4 g's to minus 2 g's. The maxi· 
mum and minimum in dication needles will remain at 
highest readings until the PUSH TO SET button on 
the gage case is pushed, then they both will return 
to plus one g and immediately register maximum or 
minimum values until again reset. The accelerometer 
is designed for inflight use only and does not accu­
rately measure g forces during landing. This instru­
ment is to be used in conjunction with the informa· 
tion on structural limitations in Section V. 

Clocks. 

Five clocks are provided: One on the pilot's instru­
ment panel , one on the copilot's instrument panel, 
one on the navigator's instrument panel, one at the 
IR operator's station , and one at the Electronic War· 
fare Officer's station. -, 
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EMERGENCY EQUIPMENT. 

FIRE EXTINGUISHING SYSTEM. 

A two-shot bromochloromethane (CB) fire extinguish· 
ing system (figure 1-56) is connected tqrough a se· 
ries of directional-flow valves to each of the four en· 
gine nacelles and to the gas turbine compressor com­
partment. The extinguishing agent is contained in 
four metal bottles mounted in the left wheel well, 
aft of the air turbine motor. Two bottles are dis· 
charged each time the system is actuated. A check 
valve prevents discharged bottles from being recharged 
when fresh bottles are fired. Each bottle is charged 
to approximately 400 PSI with nitrogen , the nitrogen 
acting as a propellant for the CB. Pressure gages 
are located on the neck of each bottle. 

Fire Extinguishing System Controls. 

The fire extinguishing system controls are located on 
the fire emergency control panel forward of the over­
head electrical control panel. The fire extinguishing 
system control circuits use DC power supplied from 
the prop and engine bus. 

BOTTLE SELECTOR SWITCH. A two-position (NOR­
MAL, RESERVE) bottle selector switch (figure 1-56) 
is mounted on the fire emergency control panel. 
It transfers the release circuits from the two normal 
supply bottles to the two reserve supply bottles. When 
the extinguishing system is actuated, the switch in the 
normal position discharges the two normal supply 
bottles, and the switch in the reserve position dis­
charges the two reserve supply bottles. 

FIRE EMERGENCY CONTROL HANDLES. The five 
plastic fire emergency control handles (figure 1-56) 
are mounted on the fire emergency control panel. 
They operate emergency shutdown switches for the 
gas turbine compressor and the four engines. When an 
engine handle is pulled out, it closes DC circuits to 
operate valves which isolate the engine as follows: 

a. Engine fuel flow is shut off at the fire wall and at 
the fuel control.· 

b. The engine bleed air valve is closed. 

c. Engine oil flow is shut off at the tank. 

d. A firewall hydraulic shutoff valve closes the suction 
line to the pump. 

e. Hydraulic pump bypass valve is opened on airplanes 
AF56-0469 and up. 

f. On some airplanes, generator cooling air valves are 
closed. 
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g. Engine start control circuit is de-energized. 

h. Acceleration bleed valve solenoid is de-eneri;1zed. 

i. The fi r e extinguisher agem discharge control 
system is armed. 

Pullrng the engine fir e emergency handle also causes 
feathering of the propeller. 

When the GTC fire emergency control handle is pulled, 
the following actions occur: 

a. GTC starting circuit is deactivated. 

b. GTC oil shutoff valve is energized closed. 

c. Holding relay is de-energized which de-energizes 
the bleed air valve contr ol circuit and the GTC fuel 
relay. 

d. GTC fuel relay being de- energized opens lhP cir­
cuit to de-energize the GTC boost pump and close the 
GTC fuel supply shutoff valve. 

e. Energizes the ATM hydraulic shutoff valve closed. 

f. Fire extinguisher agent discharge control system 
is armed. 

DISCHARGE SWITCHES. Five discharge switches 
(figure 1-57), one for each engine and one for the gas 
turbine rompressor compartment, are installed on 
the fire emergency control panel. These press-to­
actuate discharge switches activate the directional­
flow valves and energize the extinguishing agent re­
lease circuits . The discharge switches should not be 
activated until the propeller stops rotating. This 
insures that all fuel and hydraulic fluid valves are 
c losed and sequenced properly, that fluid pumps com e 
to a stop, and airflow through the nacelle is reduced. 
These switches are energized by 28-volt, DC power 
through the fir e extinguishing circuit breaker from 
the propeller and engine bus. 

Note 

The fire emergency control handle must l>e 
pulled prior to the electrical c1rcu11 being 
completed to discharge the extinguishing 
agent. The corresponding discharge button, 
when held for five seconds, positions direc­
tional control valves, allowing the extinguish­
ing agent to flow to the engine selected. 
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fire extinguishing system 

C:MU 
Electrically operated valves 
ore solenoid operated, shown 
in the normal de-energized 
position. After discharging 
agent, open valves ore held open 
by pressure in lines until the 
agent reaches th e nacelle. 
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fire emergency control panel 

{;;\ I ® 
\.:J( 4 ) 

I 

1. OVERHEAT DETECTOR TEST SWITCH 
2. FIRE DETECTOR TEST SWITCH 
3. DISCHARGE SWITCH 
4. FIRE EMERGENCY CONTROL HANDLE 
5. BOTILE SELECTOR SWITCH 

i 30~ - -33-c;,-
Figure 1-57. 

ENGINE TURBINE OVERHEAT WARNING SYSTEMS. 

An overheat warning system is provided for each en ­
gine. Each system consists of 4 thermal-switch de­
tector units mounted in the "hot section" of the na· 
celle aft of the firewall, a flasher, and indicator lights. 
Components are interconnected so that an overheat 
condition sensed by any one of the detectors causes 
the lights to flash. The detectors are connected in 
parallel to a loop; and if part of the detectors are 
inoperable, the remaining detectors can still close the 
circuit to tum on the lights. The fenwal setting at 

which the detector lights will give an overheat warn­
ing is approximately 700°F. Power for energizing 
the systems is supplied from the de prop and engine 
bus through circuit breakers labeled engine fire 
control handle lights, on the copilot's circuit breaker 
panel. A test switch permits testing all four systems 
at the same time. 

Indicator Lights. 

Two r ed lamps in each of the engine fire emergency 
handles (figure 1-57) flash to indicate an engine over­
heat condition. 
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Master Fire Warning Panel. 

The master fire warning panel (figurn 1-58) is located 
on the pilot 's instrument panel. The panel lights arc 
flashed whenever any one of the engine overheat warn-
111g systems senses an over heat condition. When the 
hghts flash, the lights in the engine fire emergency 
handle flash also, and those lights indicate in which 
nacelle the overheat condition has been sensed. The 
mast er panel contains a masler light anda panel light, 
both of which flash to indicate engine overheat. 

NOTE 

On some airplanes the MASTER FIRE 
WARNING ligh t panel has been relocated 
from the pilot's instrument panel to the 
copilot's instrument panel. Operation of 
the system is unchanged by the relocation. 

Overhea t Detector Test Sw itch. 

The overheat detector test switch (figure 1-57) is 
located on the warning system test pane l on th e over­
head control panel. The switch has NORMAL and TEST 
pos itions. When positioned at TEST, it closes all four 
of the overheat warning system circuits in the same 
manner as if they were closed by detectors sensing 
an overheat condition. II the indicator lights all il­
luminate and flash when the switch is operated, cir­
cuit continuity and flasher operation are satisfactory. 
Operation of the detectors 1s not checked by the test. 

FIRE DETECTION SYSTEMS. 

The optical-type detector used in th is system indicates 
the pres ence of fi r e in the engines and gas turuine 
compressor compa rtment(some airplanes)by detecting 
infrared rad iation from a fire rathe r than by detecting a 
fli cke r ing light supplied by afire. The oµtical detectors 
on these airplanes have ultraviolet and infrared wafer 
resislanct elements. The wafers are placed so that 
r adiation entering the det ector must pass through 
the ultraviolet wafer before reaching the infrared 
wafer . Infrared rays from a source such as a fire 
will pass through the ultraviolet wafer with no elec­
trical effect and cause a resistance drop in the 
infrared wafer. The resl1 l ting voltage difference 
between the two wafers causes a relay to close 
supplying power to the fi r e emergency control panel 
and indicator lights. These lights gh• f' a s teady glow 
when activated. ThE> test system checks, or verifies, 
the circuitry through the detector s, amplifiers, and 
fir e emergency control panel. The fire detection sys ­
t 1·111 operates on 28-volt DC exclusively . Circuit 
1,r1·akers for the modified system ar e locatl·d on the 
l11p1iot's circuit breaker panel. 

Fire Detect ion System s Indicator Lights. 

Tw0 lamps in each of the fire ernergenc-y ii<rntlll':::. 
provide fir e indication. The red lamps i11 a 1i.1ndle 
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illuminate whenever fire is detected in the corre­
sponding nace lle. The lamps glow steadily to distin­
guish the indication from the flashing overhe:it w:irn­
ing indication. On someairplanes, theGTC fir e warn­
ing system has been disconnected. 

Master Fire Warning Panel. 

The master fire warning panel (figure 1-58) is lo­
cated on the pilot's instrument panel. The panel con­
tains a warning light and a panel light. If fir e is 
detected by any one of the detection systems, the panel 
a nd warning light are illuminated steadily . The steady 
light distinguishes the signal from an overheat warn­
ing indication, which is flashing of the same lights . 
When the master panel indicates fi re, the lamps in 

one of the fir e emergency handles will be illuminated 
also to indicate the location of the fire. 

NOTE 

On some airplanes the MASTER FIRE 
WARNING light panel has been relocated 
from the pilot's instrument panel to the 
copilot's instrument panel. Operation of 
the system is unchanged by the relocation. 

Fi re Det ectors Test Switch. 

The fire detectors test switch (figure 1-57) is located 
on the warning system test panel on the overhead con­
t rol panel. It has a NORMALposition and A, B, C, lJ, 
E, F. and G positions. The lettered positions corrP­
spond to indicated locations of detectors in each of llH' 

detection systems. Ifthe switch is positionect:it A, lor 
example, theA detectors ofall five systems are e lec­
trically checked and verified. If the A detector s and 
the detection syste1fis are functioning satisfactorily, 
the corresponding lights in the fire emergency handles 
and the light in the master fire warning panel illumi­
nate. The other detectors are tested by turning the 
switch to each of the other positions. Since the gas 
turbine compr essor uses only thr ee detectors , they 
are tested on the A, B , and C positions of the switch. 
If the switch is at any other pos ition, the li!!hts in the 
GTC fire emergency handle do not illuminate. 

HAND-OPERATED FIRE EXTINGUISHERS. 

Five bromochloromethane (CB) fire extinguishers, one 
water-type fire extinguisher, and six fire fighter as­
semblies (type MB-1) are installed in the airplane to 
fight internal fires. For the location of the fire 
fighting equipment see figure 3-1. 

ALARM SYSTEM. 

Three combination alarm bell and bailou t light assem· 
blies are installed in the cargo compartment. One is 
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Figure 1-58. 

located near the crew entrance door, one in the op· 
erators' booth, and one forward of the right para-
troop door. The alarm bells and ligh ts are controll-
ed by the pilot's and copilot's ALARM BELL 
switches. When either of these switches is closed, 
the cargo and ramp dome lights automatically illumi· 
nate bright. To de-energize the lights, the CARGO 
AREA LICHT EXTINGUISH pushbutton, located on 
the pilot's side panel, must be pressed. The alarm 
system operates on 28-volt de power from the bat­
tery bus and overload protection is provided by cir· 
cuit breakers located in the battery compartment. 

DOOR WARNING SYSTEM. 

The door warning system consists of a warning light 
on the main instrument panel and limit switches on 
all of the airplane doors. The light is labeled DOOR 
WARNING and is located on the pilot's instrument 
panel. If any one of the doors (crew, paratroop, aft 
cargo door, or the ramp) is not securely locked, 
one of the light switches will be closed, completing 
a circuit to energize che light. 

NOTE 

The door warning system circuit breaker 
will be pulled except for ferry flights. 

FIRST AID KITS. 

Five small first aid kits are located in the airplane 
and also two large combat first aid kits. For the 
location of these kits, see figure 

HAND AXES. 

Five hand axes are located throughout the airplane. 
See figure 3-1. 

FLASHLIGHTS. 

Two flashlights are added to the airplane emergency 
equipment for use in the event of complete electrical 
fail ure or for use a fter abandoning the airplane. 
OnP is located in the operators' booth and one is 
located on the outside of the aft wall of the opera­
tors' booth . 
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EMERGENCY EXIT LIGHTS (Airplanes Modified 
b\' T.O. 1C- 130-784 and T.O. 1C-130(A)A·521.) 

Five portable. batlc>ry-oprrated rmPrgpm·y lights art' in· 
stalled 011 stationary terminal blocks locall'd 1war Pach 
normal and emcrg1·ncy exit. On(• light is installPc! 
near th E> right paratroop door. 01w 1war tht> E>mergen· 
cy exit on UH• right sidl' of Llw forward fuselage·. 
and one near each of thr overhead emergt>ncy <'Sl·apt• 
hatches. When installed, the lights c<1n he t>iUwr in · 
dividualJ\· controlled by a three-position (ON. OFT. 
ARMED) switch on each light assembly or collective· 
ly extinguishl'd by depressing an emer exit light ex­
tinguish pushbutton on a panel al thr sidlf of ihr 
o\'erhead electrical control panel. On airpl anes modi­
fied by T.0. 1C·l30(A)A-521, the emergency exit 
light extinguish panel has been relocated from the pi­
lot's IPft sidr pa1wl to the paratroop jump parwl. 
111 order for the l'mer exit light E•xtinguish pushbu l· 
ton to be able to extinguish a light, the associall'd 
light assembly swilch must be posi tioned to ARMED. 
An inertia switch in each light assembly actuates thl• 
light if the airplane is subjected to a decelerating 
force exceeding 2- l / 2g's. The lights will also illumi· 
nate if fuselage bus power fails. An individual light 
assembly can be removed for emergency portabl e usl' 
by pulling a relea~t- handle on the light assembl~1 • 
Int ernal batteries furnish power to th(• light. Thi' 
control system for the installed sysLem is supplied 
28-voll DC power from the fuselage bus through th!! 
emer exit light cont circuit breaker on the main DC 
distribution box, and from the battery bu~ through 
th e> emer exit light ext circuit breaker in the batLNy 
compartment. 

LIFE RAFTS. 

Stowage provisions exist for installation of four 20-
man pneumatic liferafts (fi gure 3-1) in lhe trailing 
ed ge of the center wing section. Liferaft releas1~ 

handles are locate1 as follows: two on the flight 
station aft bulkhead at the top of the flight deck 
escape ladder. two on the fuselage structure aft of 
the paratroop door; and two on the wing upper 
surface inboard of each raft storage compartment. 
The release handlc·s on the wing upper surface can 
be reached by removing the protective canvas cover· 
ing over the handle openings. The rafts are auto· 
matically inflated upon actuation of the release 
handles. 

PARACHUTE AND SURVIVAL KIT ST ORAGE PRO­
V ISIONS. 

There are storage prov1s1ons for chest-type parachutc>s 
and harness assemblies along the left·hand wheel well 
wall , aft of bulkhead 245, and on the forward out· 
side wall of the booth. 
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LI FE VESTS. 

There are. provisions for stowui.g lllll l' hit· vet:.<.!> (fl~· · 

ure 3 - 1) in canvas containel's on the• ili;..thl statinnaft 
bulkhead. 

ANTI-EX POSURE SUITS. 

There arc provisions for slowing four an:i ··(~x posu1 < 

su its (figure 3-1) in canvas containers on th ~~ f1igltl 
station aft bulkhead. 

PYROTECHNIC PISTOL. 

A pyrotechnic pistol (figure 3-1 l is stowed in a gun 
mount on the forward side of the flip:ht station bulkhead. 

To avoid firing the pyrotechnic pistol with 
the pressure port closvd, do not touch thE' 
trigger of the pistol until the trigger guarcl 
is in the fully extended position. 

EMERGENCY ESCAPE EXITS. 

Three overhead emergency es cap~ h:-ttC'hes and a side· 
emergency exit panel (figure 3-2) arP provided on tht' 
airpla ne. The overhead emergenc y escape halches 
are located forward of tho fli~ht station aft bulkhead . 
aft of the center wing section, and above the a ft cargo 
door. The sidc> eme rgency exit panel is located for­
ward of the right wheel well. An emergency escapl 
lever is mounted on the fuselage adjacent to each 
emergencv escape exit. Moving this lever releas1•:-. 
the Jocking latches, and allows the hatch or exit pam·I 

to be pulled into the airplane . The hatches <tnd sid· 
exit pa nel may be r e leased from outside o f th(' air ­
plane by means of flush -type finger handles mottnl l•<I 
in the fuse lage skin. Pullin({ these handles r elca::ws tlw 
hatches and side emergency exit panel in the snmc 
manner as do the emergency esca pe levers . Em<:1 -
gency chopping locations are identified by yellow ninrh­
ings, both inside and outside the airplane . ThP<;1' l•• 
cations are above and forward of the pa rat r o1>p doc• r on 
each side of t he air p la ne. 

ALTERNATE EXITS. 

Additional exits that may bl' US!'d for t>ml•rgl'IH'~ 
evacuation of the airplane includl' th~ ram p. ngh1 
paratroop door, and the Lwo hinged window~ in tht• 
Oight station. (Refer Lo Section Ill. J 

EMERGENCY ESCAPE ROPES. 

An emergency escape rope is installed aft of each 
overhead emE'rl!ency escape hatch . One encl or t-:.ich 
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rope is fastened to t he fuselage slrurture . The ropes 
are looped in a bundle and a1·e secured near the 
hatches in s nap-fastened stra.ps. 

CREW ENTRANCE DOOR. 

Normally the crew entrance door is removed.. A 
modified door may be installed for fE- rry f1igh ts. 
Crew entrance will be made through the right para· 
troop door or ramp. 

[=:::~~~~:~] 
No atLempL should be made to enter 
the airplane through the crew en­
trance door. Such action may result 
in damage to the T V /laser mountings. 

Crew Entrance Door Jettison Handle. 

The crew entrance door jettison handle (figure 1-60) 
is a yellow handle located on the ceiling of the flight 
station, three feet to the left of the centerline of the 
air plane a nd slight! y a ft of the pilot 's seal. Pulling the 
handle duwn actuates a cable thro11t•.h a bell crank 
assemb ly to pull lhe locking pins f1 -. 1rn the top ol" 1he 
door al the same lime that lhe hinge prn~ drop tr"m 
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the bu1tom hin~ e and the telescoplfll!: cnu11tcrba lance 
i:;, r e leas1:ci . 

SEATS. 
The pilot and copilot are provided with tapered-back 
seats (figure 1-61) design<>d for use with back-style 
parachutes. The flight engineer and navigator have 
square-back seats, on swivel bases, which are adjustable 
both fore-and-aft and up and down. Headrests may be 
stowed when not in use at the rear of the pilot's or 
copilot's seats. Raising a vertical adjustment lever on 
the right side of each seat releases vertical locking pins 
and permits Lhe seals to be raised by spring pressure 
or lowered by the weight of the occupant. A hori· 
zontal adjustment lever on the left side of each seat, 
when raised releases horizontal locking pins and per­
mits the seat to be moved fore or aft. Raising swivel 
release levers, located forward of the vertical adjust­
ment levers on the right side of t he flight engineer's 
and navigator's seats, releases a locking device and per· 
mits these seats to be swiveled. 

SEAT CONTROLS. 

Seat controls are designed to adjust the seal position 
to the physical bu ild of the individual crew member. 
They are easi ly adjusted to the comfort of the crew 
member and may be locked in any desired position. 

emergency exit lights 

extinguish switch panel 

•••• 

Figure 1-59. 
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Figure 1·60. 

Pilot's and Copilot's Seat Tilt Lever. 

The pilot's and copilot's seat tilt levers shou ld 
not be actuated on seats that hav e the armored 
panels installed. The armored side panel may 
pull loo-.e from its attaching bracket hy reclin­
ing the seat. 

A seat ti lt lever,locatedon the right side ofthe pi lot 's 
and copilot's seats, is a manual control which lilts 
the seat forward or aft. 

Horizontal Adjustment Lever. 

A horizontal adjustment lever, located onthe left side 
of the seats, locks and unlocks the seal adjustment 
mechanism, allows the seat to be adJusted from an 
art to a forward pos1lion. Placing lhe lever in the 
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FORWARD detent locks the adjustment mec-hani:;m. 
Placing the lever in the AFT detent unlnt·k,. tlw ad­
justment mechanism. 

Swivel Release Lever. 

A swivel re lease lever, locat ed on the ri~hl s1d(' of 
the flight engineer's seat, controb the radial movr ­
ment of this seat. When the swivt>I release kver is 
raised, the seat-locking device 1!> released and lln· 
seat can be r otated to any desired 1xisilion. Wht·n the> 
lever is released, the locking dev1t(' engaµcs to pn•­
vent rotation of the seat. 

Vertical Adjustment Lever. 

A vertical adjustment lever, whic h is spring-loaded 
to the lock position, is located at the right side of 
each seat. T he seat itself is sprini;- loadPd to its 
uppermost position. To adjust the seat l<>r lwiµ.h!, 
sit down in the seat, at the same time pullrn~ up on 
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crew seats 

NAVIGATOR'S AND FLIGHT 

ENGINEER'S AND SENSOR 
OPERATOR'S SEATS 

1 INERTIA REEL 

2 HORIZONTAL ADJUSTMENT LEVER 

3 SWIVEL RELEASE LEVER 

4 VERTICAL ADJUSTMENT LEVER 
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Figure 1-61. 
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PILOT'S AND COPILOT'S SEATS 

1 SEAT TILT LEVER 

2 VERTICAL ADJUSTMENT LEVER 

3 HORIZONT Al ADJUSTMENT LEVER 

4 INERTIA REEL LEVER 
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1 i 11 ,., ·r11r·;1 I .1d1u::.tm1•1ll )(•\•r•r . TIH· :-;cat \\' tll l<•ncl tu 
n1111'< ' up 11r d11\l.'11 . dl'P<'1Hlini! 1111 llH- weight appliNi l u 
ii. Wlwn lhl· tlc-s1red hc·iJ!ht is attai1wd, rel ease• (Jw 

Jc •vC'.r . ll'hich will lock till' seat in the desired pusilion . 

SENSOR OPERA TOR SEA TS. 

Four ty pe E· l seats are install ed in the operator's 
compartment for use by the infrared (IR) operator. 
electronic warfare officer (EWO). F'CO. and TV oper· 
at or. 

CRASH SEATS. 

A minimum of seven crash seats are installed in the 
airplane. Six of these are I ocated on the cargo 
ramp, and one is inboard of the electronics rank for­
ward of the booth. These seats will be used by the 
weapons mechanics and ill uminator operator. 

SCANNER SEA T. 

A scanner's seat is located aft of the electronic 
equipment rack adjacent to the right si de emergency 
exit. 

WARNING I 
The Scanner's seat is not stressed for 
crash landing and will not be used 
for takeoff and landing. 

SAFETY BELTS AND SHOULDER HARNESS. 

All crew seats are provided with a conventional seat 
safety belt and shoulder ha rness . 

Shoulder Harness Inertia Reel Lock Control 
Handle. 

A two-µosition (LOCK. UNLOCKED) shoulder harness 
inertia r eel lock control handle (figure 1-60) is loca ted 
on the left of the pilot 's and copilot's seats. A latch 
is provided for retaining the control handle securely 
at either position. By .pressing down o n the top of the 
control handle , the latch is r eleased and the handle 
may be moved freely from one position to another. 
When the control is in t he UNLOCKED position, the 
reel harness cable will extend to allow the pilot to 
lean forward in his seat; however, the reel harness 
cable will automatically lock when an impact force 
of two or three g's on lhe air plane is enc. 11 11lered . 
When the reel is locked in this manner, il will remain 
locked until th0 control handle i ~ moved to LOCKED 
andlhen return l o thr 1: :-.LOCKEll posit ion. When the 
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handle is in th e LOCKED posit io n, the ree l harness 
<.'able is manually locked so that the pilot is preve nted 
from bend111g forward . The LOCKED p<lsilion is used 
only when a crash landing is antic ipa ted. This positi1•n 
provides an ;idded safety pr ecaut 11111 over and above 
that ol the au1 11 maliC' safety lock. The automatic fea­
tur<> of the> inertia ree l control c:.umot be checked by 
the flight crew. The navi!~ator's and flight enginl'er's 
inertia r eels will not funct ion automatically nor will 
t ht• s llouldt•r hanH.•ss pri1vidl· pr• •Jll't" ri ·s l r;11111 1 I 1 Ir• 
sl'al~ an· [at' in~ sidl•ways . T his 1s du1 · 111 Ill<· pla 1r• 
or the inertia we ig·ht and s pnni.:, . 

AU X ILIARY EQUIPMENT. 

The followi ng equ ipment a nd its o per:it iu 11 an: <It-­

scribed in Section IV of this manual. 

Bleed Air System 
Air Conditioning Systems 
Cabin Pressurization System 
Anti-icing and Deicing Systems 
Communication and Associated Electronic Eq uipment 
Autopilot 
Navigation Equipmen t 
Navigator Station 
Booth Consoles 
Lighting System 
Oxygen System 
Armament Equ ipment 
Sensor Slaving System 
Airborne Illumination Ligh t Set, AN/ A VQ-8 
Airborne Searchlight Set, AN/ A VQ-17 
Flare Launcher, LAU-74/ A 
Flare Ejector Set, AN I ALE-20(V) 
Low Light Level Television, AN/ ASQ-145(V) (GLINT) 
Vi deo Recorder Set, AN/ AXH-2 
Solid State Laser Iµuminator, AN/ AAQ-7 
Laser Target Designator, AN/ A VQ-18 
Stabilized Tracking Set, AN/ AJQ-24 
Infrared Detecting Set (IDS), AN/ AAD-7 
Black Crow ASD-5 
Radar Set APQ-150 
Auxiliary Power Plant 
Aft Cargo Door and Ramp System 
Air Deflectors 
Miscellaneous Equipment 

The following equipment and its operation are de­
scribed in T.O. 1C-130(A)A·l-l : 

AN/ APR-25 
AN /APR-26 
ALR-46 
TRIM-7A 
AN iALQ-87 
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SERVICING DIAGRAM 
-----

l ITEM UNlT AGENT SPECIF! CA TlO N !NATO SYMBOL 

J PropellE'T ResNvoir (4 Propeller Fluid E.~so Standard Oil Gov. I 
places) No. 1191X, American Oil 

I 

' 
' Gov. No. 6603X. FSN 
I ' 
I 9150-4 73-984 9 Humble> Oil. I 

I Gov. No. 3106X Lt. ---- ---I 

•' Engmf' Oi and Slarter Oil Lu brical1ng Oil I MJL-L-7808 Ot 0 J.l 8 (It -
I MII~L-23699 & 0-156 _____ j _ 

----·-- -·--
3 I Hydrau lic Accumu lawrs {4 Dehydrated Air I 

places l ! 
___ _J_ .. -- --! 

4 

l 
Fuel tanks-singh• Point RP- Turbine Fuel MIL-F-5624. JP-4 F-40 and 
fueling R<'ceplacles and JP-5 & F-44 

I 
5 . Utilit~· and Booslc>r Hy- Hydraulic Fluid MIL-H-5606 H-515 

I draulir Reservoirs (1 place 
: 

('aCh) ! 
---·-·.!-,-· -

6 Emergc•ncy H:-·drau lic Res- Hydraulic Fluid MIL-H-5606 I H-515 . 
voir (} place) 

- - -· --- - -
7 ' Gas Turbine Compressor Lubricating Oil MlL-L-7808 or 0-148 or _ ______ l MIL·L-23699 ~ I 0·156 

- ~ 

I 
i 

8 
I 

Air Turbinre Motor Lu bricali ng Oil MfL·L-7808 or 0-14.8 I I or 
MIL-L-23699 & ! 

0-156 

t 
9 Fuel Tanks Wing Filler 'l'urbine Fut'! MIL-F-5624. JP--1 

l 
F-40 and 

I 
I 

Points (4 places) and JP-5 &. F-44 
---- --- J 

l 10 Fu Pl Tanks-~1lon (2 Turbi rn• F'uPl MIL·F-5624. ,Jp.4 F-40 and 
I plaCPS/ iind Jp.5 & F-44 
I 

111 Fin' Extinguisher Syst(>m Bromochloromclha1w MIL-B-4394 
Bottles (Engine and GTC) 

-·-------
I 

12 t "'" L>u,,ch" LAU-74A Dehydrated Air 
I 

I 

- ---- - ----------· . 
·----

J :~ Liquid Chy gen Fi lln Liquid OxygPn Ml L-0-27210. GRADE R I 

I 'f'ypC' II 

--;.~\ircrart . 
Battery Distilled Waler 

- ·- ·-_J_ ---- --

~;,i 7 62mm 
(;un Battery (2 Dislilled Water 

plac:Ps) 
--- -

:Wmm Gun Battery (2 Dislillt•d WaLrr 
I plaCl'SI 

I . 
17 : AN ' AAD-7 Dl'lt'cting &>t Hl·lium Rl3-ll-1168 I 

_l Com prC'~sor I 
l 

1-115 



T.O. 1C-130(A)A· l 

ITEM 

18 

19 

1-11 6 

SERV H;JNG DIAGRAM (CONT) 

UNIT AGENT SPECIFICATION NATO SYMBOL 

Laser Illuminator Nitrogen BB-N-411 I 
i 

-+-
External Power Receptacle De-icing and De-frost· MIL·A-8243 I S-739 

ing Fluid i -
& These fluids are the only types authorized. 

& In emergencies MIL-L-7808 and MIL-L-23699 may be mixed. The amount of 1:1 mergency 
oil added should not exceed one half tank capaci ty. At first opportunity, the oil will 
be drained and engine serviced with proper oil. 

ffi Refer to Section V for alternate fuels. 

• I 

e 
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~ ) Figure 1 ·62. 

1·117/(l-118 blank) 





T.O. 1C-130(A)A- 1 

SECTION ••••••• 
normal procedures 

Table of Contents 

PREPARATION FOR FLIGHT 

ENTRANCE .... . 

PREFLIGHT CHECK 

COCKPIT CHECKLIST 

BEFORE STARTING ENGINES 

STARTING ENGINES 

BEFORE TAXI 

TAXIING 

ENGINE RUNUP 

BEFORE TAKE -OFF 

LINEUP .. 

TAKE -OFF 

' ' AFTER TAKE-OFF 

FLIGHT CHARACTERISTICS 

CRUISE ..... . 

PREPARATION FOR FLIGHT. 

FLIGHT RESTRICTIONS. 

2-1 

2-2 

2-3 

2-26 

2- 28 

2-30 

2- 33 

2-34 

2-40 

2-42 

2-43 

2-43 

2- 44 

2- 45 

2-45 

Refer to Section V of this handbook for information 
concerning the restrictions imposed on the airplane 
in flight . 

FLIGHT PLANNING. 

The wide range of s peeds and altitudes possible with 
the airplane requires that careful attention be given 
to mission planning and cruise contro l. Remember 
that turboprop-powered airplanes use considerably 
more fuel at low altitudes than similar reciprocating 
engine airplanes . Use t he performance charts in 
T. O. 1C-130(A)A-1-2 to find required fuel quantities. 
take- off distances, airspeeds, and power settings. 

FIHE CONTROL A LJGNMENT 2-46 

El\ROUTE .. 2-47 

PRE-STRIKE 2-47 

POST-STRIKE 2-48 

DESCENT 2- 49 

BEFORE LANDING PATTERN 2- 49 

BEFORE LANDING 2- 50 

LANDING . . 2- 51 

GO-AROUND 2- 56 

AFTER LANDING (AFTER COMPLETION 
OF LANDING ROLL) . 2- 56 

OPERATIONAL STOP 2- 57 

ENGINE SHUTDOWN ...... 2- 59 

BEFORE LEAVING THE AIRPLANE 2- 60 

CRIBSE ENGINE SHUTDOWN 2- 61 

ALERT PROCEDURES 2- 62 

TAKE-OFF AND LANDING DATA CARD. 

A take-off and landing data (TOLD) card is provided 
in the pilot's flight crew checklist, T.0. 1C-130{A)A-
1CL- 1 and flight engineer's flight crew checklist, 
T.0. 1C-130(A)A- 1CL-10. The pilot will ensure that 
a TOLD card has been completed prior to take- off 
and landing. Take-off and landing data may be ob­
tained from the take- off and landing data computations 
performance charts in T. O. 1C-130(A)A-1-2 or the 
take-off and landing data computer . 

WEIGHT AND BALANCE. 

Check the airplane weight and balance (refer to T .O. 
1- lB-40, " Handbook of Weight and Balance") . Make 
sure that the weight and balance clearance (Form 
365F) is complete and correct. Refer to Section V of 
this handbook for weight limitations for lhe airplane, 

2- 1 
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and ch~ck the take-off and anticipated landing g:ross 
weights. 

CHECKLISTS. 

There are two categories of checklists contained in 
this section. They are mandatory and nonmandatory. 

Nonmandatory Checklists. 

These checklists cover phases of action which need 
not be performed with direct reference to a checklist. 
The flight crew is required to review these checklists 
before entering the indicated phase of action and to 
use them for cleanup after a procedure has been com -
pleted. The nonmandatory checklists are listed below: 

Mandatory Checklists. 

These checklists cover the phases of action that shall 
be performed in conjunction with direct reference to 
the appropriate checklist. All checklists not listed 
under the nonmandatory pa ragraph are mandatory ex­
cept items 1 and 2 of the pilot's After Takeoff check­
list. The Preflight and Cockpit checklists are non ­
challenge type checklists provided for the purpose of 
preparing the airplane for flight by checking systems 
operation and inspection of the airframe. These 
checklists will normally be accomplished by the indi­
vidual crew member as indicated on that crew mem­
bers checklist. Actual accomplishment may be dele ­
gated by the pilot as required. The flight engineer 
will assure that all access panels, escape hatches, 
and landing gear doors are closed/ secure after com­
pletion of his preflight. Crew members will inform 
the pilot of any preflight checks that are not com -
plete. The remainder of the checklists are performed 
on each flight with all nece ssary crew members in 
thei r respective duty positions. Each checklist for a 
phase of operation will be initiated by the pilot ex­
cept as indicated in the narrative introduction to that 
checklist. The copilot will read the pilot' s checklist. 
Only the response items need be read aloud. The co­
pilot will accomplish all non- response items prior to 
proce eding to the next item. When a checklist item 
is followed by a crew position (i. e. , (P), {CP), (E), 
etc.) that crew member takes the action and if the ac­
tion is in quotes, responds aloud to the person read ­
ing the checklist . When more than one crew member 
has the same response to the same item, all subse ­
quent to the initial c r ew member r esponding need re­
spond only with his crew position. Sequence of re­
sponse will be in the order as shown on the checklist. 
At the completion of each phase of operation (check­
list), the response by the last crew member listed 
indicates that the applicable checklist is complete. 
Before answering a challenge that indicates a panel 
or system, the responsible cr ew member will assure 
that all switches/ controls on that panel/ system are 
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as indicated by the subitems (letters) in the ampli­
fi ed checklist. When landing gea r or naps appear on 
a checklist, the item will be coordinatP.d with the pi ­
lot prior to accomplishment if the aircraft is moving. 
Items not applicable to the airplane/ mission being ~ 
flown need not be challenged nor responded to. Sys­
tem checks or items not requiring crew coordina­
tion may be accomplished prior to the challenge when 
practical beginning with the Before Starting Engines 
checklist through the After Landing checklist. This 
does not preclude response to the checklist when the 
item is called by the copilot . The codes used in these 
checklists are: 

P-Pilot 
CP- Copilot 
E-Flight Engineer 
N- Navigator 
10- Illuminator 

FCO-Fire Control Officer 
EWO-Eleclronic Warfare 
Officer 

IR -IR Operator 
TV-TV Operator 

Operator 
WM -Weapons Mechanic 
GC-Ground Control 

The FCO will respond for all positions in the booth 
and the IO will respond for all crew members in the 
cargo compartment. 

NOTE 

A comma between crew positions or re­
sponses indicates lhal both wlll be appl1-
cabl e. A virgule (/) between positions of 
responses indicates that either one or the 
other will apply. 

THRU FLIGHT OPERATION. 

When the airplane is flown on the same mission and 
no maintenance or servicing is r equired. it is unneces­
s ary for the Preflight Checks to be performed after 
the fir st flight of the day. When maintenance or serv­
icing is required, only those items or systems af­
fected need be checked prior to the next flight. The 
checklists have been designed so , for through-flight 
operation, the flight crew may begin with the COCK­
P!:T checklist to assure safe operation. 

ENTRANCE. 

Entrance to the airplane will be through the right para­
troop door or the ramp. 

f CAUTION I 
Do not enter through the crew entrance 
door because of possible damage to the 
TV / Laser equipment. 

... .. \ 
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PREFLIGHT CHECK. 

Enter the airplane fli ght station. Consult Form 781 to find the status of the airplane. Check that the airplane has 
been serviced with the proper amounts of fuel, oil, and oxygen. It is the respons ibility of the pilot to insure that 
a prefli.ght inspection has been performed as required by T.O. 1C-130A-6 and 1C-130(A)A-6, Technical Manual 
Inspection Requirements. P reflight checks are normally performed by the flight engineer : however . the pilot 
may designate other personnel to assi s t him. 

NOTE 

The airc re\\' ins pec tion procedur es outlined in Uus s ecu on an 
predicated on th e assumption tha t maintenance pe rsonnel havt: 
c ompleted all the requirements of T. O. 1C-1 30A-6 ar.d T.O. 1C-
130(A)A- 6, Technical Manual Inspection Requirements: the r e­
fore, duplicate inspections and operational checks of sys tem s b~· 
aircrew members have been eliminated, except for certa in 
items required in the interest of flying safety. 

BEFORE EXTERIOR INSPECTION 

1. Prior to entrance 

a . Chocks 

b . Static ground wire 

c. External AC and DC power 

d. Nose gear lock 

e. ATM intake plug/ Air conditioning duct plugs 

f. Fire extin5uisher 

g . Airplane location (for emergency notifica ­
tion purposes) 

NOTE 

Items marked with an asterisk or dou­
ble asterisk will normally be checked 
by the IO and Weapons Mechanics re ­
spectifully. If ':he IO and Weapons Me­
chanics are not on board these items 
will be checked by the flight engineer. 

WARNING I 
All guns and dispensers will be electri ­
cally and mechanically safe and the 
loading sectors installed in the 7. 62MM 
guns, before power is applied to the air ­
plane. 

Checked 

In place 

Connected 

In place (when available) 

In place 

Removed 

Serviceable/ In Place 

Noted 
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2. Form 781 Checked 

a . Status of airplane Checked 

b. Fuel. oil and oxygen service As required 
'Y 

*3. Flare dispensers junction box Checked 

a . Right ALE-20 switch Normal 

b. Left ALE-20 switch Normal 

*4. Flare launcher (LAU-74/ A) SAFE 

a . Power lead connector Disconnected/ Stowed 

b . Shorting plug Installed 

c. .M.ain selector valve OFF 

d . Air bottles OFF 

e. Manual jettison handle Down/ Safetied 

f. Jettison safety pin Installed 

I WARNING I 
Aft cargo door will be open anytime flar es are 
stored in the LAU -74/ A. if the pneumatic valves 
are open or the e lectrical cables connected . 

* 5. 40 KW illuminator power switch Checked/ OFF 

*6. ALE-20 power switch SAFE 

7. Sensors position (booth panel) (if Sensors Opera- Checked 
tors not aboard) 

a. Attitude reference switch Two Axis 

b . IR set control switch OFF 

c . IR gimbal control switch OFF 

d . RADAR control switch OFF 

e. ECM pod control switches OFF 

f. ASD-5 switch OFF 

g. TRIM 7 switch OFF 

h . APQ-1 50 switch OFF 

i. Chaff control launch switch OFF 

j. Cargo compartment temp control switches OFF 

k . Cargo compartment recirculation switch OFF 
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{2].~ 
l. TV camera power switch OFF 

m. Laser fire switch OFF 

n. Laser illuminator power switch OFF 

o . 2 KW illuminator power switch OFF 

,.. "' 8. Guns (if Weapons Mechanic not aboard) SAFE 

~') 
a . 40MM 

( 1) Arm switches SAFE 

(2) Firing selector lever STOP FIRE 

(3) Breech Clear 

... * b. 7.62 MM 

(1) Arm switches SAFE 

(2) Drive motor and c learing solenoid Disconnected 
electrical connectors 

(3) Loading sectors and safing bars Installed 

* * c. 20 MM 

(1) Arm switches SAFE 

(2) Firing electrical connectors Disconnected 

9. Cargo compartment Checked 

~.;r:) a. 
,;f 

Hydraulic reservoirs Checked 

b . Spare hydraulic fluid Checked 

c. ALE-20 power swilch SAFE 

d. Oxygen shutoff valve OPEN 

e. Circuit breaker pane l sta. 255 Checked 

f. Liquid nitrogen dewar Checked 

8 NOTE 

Fifty per cent (50%) service minimum for one 
mission. 

10. Flight station Checked 

a. Portable oxygen bottles pressure Checked 

b. Copilots oxygen panel OFF/ 100% 

'tV 
c. Copilots circuit breaker panel Checked 

cl. Copilols radios OFF 
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11. Navigator' s panel Checked 

a .. n adome anti -icing OFF 

b. R:tdar OFF 

c. IFF (some airplanes) OFF 

12. Main power distribution panel Checked 

13. Emergency equipment Checked 

a . Escape r ope Checked 

b. Emergency exit light/Flashlight ARMED/ Checked 

c . First aid kit Checked 

d. Fire extinguisher Checked 

e . Hand axe (some airplanes) Checked 

f. Restraining harness Checked/ Fitted 

14. Crew entrance door jettison handle Safetied 

15. Control booster shutoff switch Safetied 

16. Circuit breaker panels Checked 

a . Radio junction box 
~ 

~' '\ b . Flight station distribution panel ., e. A-l>~crD 

17. Portable oxygen bottles Checked 

18. Pylon tanks pump switches OFF 

19. Pressurization system test valves OPEN/ Safetied 

20. Flare launche r jettison switch OFF / Safetied 

21. ALE-20 master arming switch OFF 

22. Weapons panels Set 

a . All gun switches OFF/ LO RATE 

b. Fire mode switch AUTO 

23. En gineer 's ALE - 20 switch SAFE -24. Nacelle preheat switches OFF 

25. GTC control panel Set 

a.. Control switch OFF 

b. Bleed air valve switch CLOSED 

c. ATM switch STOP 

d. Fuel tank selector switch (some airplanes) LH INT 
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26. Air Conditioning panel Set 

~-l 
7 a . Master switch OFF 

b. Emergency depressurization switch NORMAL 

c . Flight deck and cargo compartment shutoff NORMAL 
switches 

d. Flight deck temperature control OFF/ NORMAL ,, 27. Anti-icing panel Set 

a. Wing and empennage anti - icing switch OFF 

b. Pitot heat switch OFF 

c . NESA windshield switches OFF 

d. Engine inlet air duct anti- icing switches OFF 

e . Propeller ice switches OFF 

28. Fuel control panel Set 

e a . Tank selector switches INT TANK TO ENG 

b. Boost pump switches OFF 

c. No . 4 crossfeed valve switch (some airplanes) OPEN 

29. Fi re handles and test panel Set 

a. Fire handles IN 

b. Overheat warning, fire detector test switch NORMAL 

(!) c. Fire extinguisher selector switch NORMAL 

30. Landing gear panel Set 

a. Lever DOWN 

b. Hi-torque switch (some airplanes) NORMAL 

31. Hydraulic panel Set 

a . Brake selector switch As required 

G 
b. Anti-skid switch As required 

c . Engine -driven pump switches ON 

d. Utility prime switch OFF 

32. Landing/ taxi light switches HOLD/ OFF 

33. Master arm switch SAFE 

34. Inboard generators overload switch ON 
•· }!:I' 
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35. Electrical pane I 

a . DC and AC ~enerator switches 

b . TR switches 

c: . Bus selector switches 

d . Inver te r switches 

e . Bus isolation switches 

f. Voltmeter selector switch 

NOTE 

Check bntte1·y voltage for a minimum of 21 
volts. 

WARNING I 
Airplane will not be flown with a defective 
battery. 

g . Battery switch 

(Tf e xt e rnal powP.r available) 

h . AC external power switch 

I : CAU TIO~: 1 
The battery engine start button wi ll not be used 
to connect AC power to the airplane . 

Hi. Alarm system 

a. Cargo compartment light reset button 

q, Radio (UHF /VHF) 

NOTE 

U external power is availnble, turn radios 
on prior to slartin~ GTC. 

Fi.re guard 

Set 

on 

OFF 

ATM GEJ\ 

OFF 

ON 

BATTETIY 'M ATN DC BUf-: ., 

BATTEH Y 

EXTERNAl 

EXTE!tNAL (if available) 

Checked 'OFF 'nESET 

01' Checked 

Posted 



~) 

WARNING I 
The fire warning lights in the GTC fire emer­
r;ency control handle are disconnected and will 
not indicate a fire in the GTC area. 

39. Start GTC 

a. Control switch 

b. Dlecd valve 

[ :CAUTION ] 

Monitor wing and empennage anti-icing during 
GTC operation . An indication of a temperature 
rise means that an anti - icing valve is open . 
The GTC shou ld be shut down as damage to 
leading edge surfaces or fuel tank sealant may 
occur. 

NOTE 

Do not open GTC bleed air valve until on speed 
light illuminates. 

40. Bleed air system 

NOTE 

External power must be available to perform 
the fo llowing check . 

NOTE 

Any time the bleed air system is being utilized, 
the overheat indicators and warning lights should 
be continuously monitored . 

a . All propellers 

b . All systems that use bleed air 

c. Engine bleed air valves 

d. System pressure 

NOTE 

Check system pressure for reading of 35 psi 
minimum . Failure to r each this pressure in­
dicates that a valve in the system has not closed, 
that a duct is leaking, or that compressor output 
pressure is low . 

T . 0. 1 C -1301 AJA - 1 

Sel 

START RUN 

OPEN 

Checked 

Clear (with GC ) 

OFF 

OPEN 

Checked 
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e . GTC bleed :ur valve CLOSED 

f. Sysle m pressure leakage Checked ... 

N OTE 

Tim<> the drop from 30 to 15 psi. This time 
should not be less than 8. 5 seconds . 

0-o • Engine bleed valves CLOSED 

h . GTC bleed valve OPEN ,.:.1 

41. ATM switch RUN 

42 . A TM generalor Checked 'ON 

NOTE 

Place voltmeter selector switch to ATM GEN 
position . Check voltage . Check frequency. Turn 
generator on . 

43. No. 1 and No . 2 TR switches ON Checked 

NOTE 

As oach TR switch is turned on, check the TR 
unit loadmeter for a slight load increase indi-
eating the respective TR unit has connected to 
the main DC bus . If no load is indicated at this 
time a load should be observed as the main in -
ver ter switch is placed to the inverter position . 

. . 
44. Inverters Checked 

a . Place main, pilot's, and copilot's inverter 
switches to INV position. 

b. Place phase selector switch to B. 

c . Place frequency meter selector switch to 
each inverter position and check for normal 
frequency and voltage. 

d. Check that all selected power out lights are 
extinguished . 

e . Place all inverter switches to AC GEN 
position. 

f. Check that all selected power out lights are 
extinguished. 

45. Emergency hydraulic system pressure Checked 

46. Oxygen system Test/Checked 
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NOTE 

Depress quantity press-to - test until low quan­
ti(y li(!;ht illuminates . 

47. Radio (UHF VHFl 

48. utility prime 

Assure that flap lever corresponds to the flap 
indir;itor prior w placin~ utility prime switch 
to OJ\ . 

49. F laps 

[: CAUTIO~:] 
Do not exceed 90'1 when lowering the flaps with 
the flap contr o l switch in EMERG DOWN. 

NOTE 

Movement of lhe flaps is essential at this 
lime to enable detection of hvdraulic leaks 
or malfunctions during" t!H1 \Valk- around 
In spccl ion. 

50. Emergency exit lights (some airplanes} 

NOTE 

The emergency exit li ghts receive power from 
interna l batteries in each light assembly . Make 
this check as quickly as possible to conserve 
the batteries . The switch on each light must be 
in the ARMED 9osition for the check. 

a . Fuselage bus isolation switch 

b . Emergenc y exit lights 

c . Emergency exit li ghts extinguish switch 

d . Emergency exit lights 

e. Fuselage bus isolation switch 

f. Emergency exit li~hls 

T . 0 . 1C-130!A)A -1 

ON ' Checked (if not previously checkC'd) 

ON Checked 

Clear 1DOWN 100°1 

Checked 

OFF 

Checked/ ON 

Depress 

Checked OFF 

ON 

Checked/ OFF 
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51. Overhe:ll warning and ftr<> clclC'ctor s~·stems 

R. Place llH· en!!i r1 c uvc•l'ltedt dC'l<'ctu r t est 
switch in TEST position . Cll<'ck that the 
warning li ght s in the fire e mergency control 
handles and thC' master fire warning panel 
flash. Re lease the switch to NORMAL. 

b . notate the fire detector test switch to all 
positions . Check thal warning lights in the 
fire emergenC\' control handles and the 
master fir e warning panel glow steadily in 
each selected position. Return switch to 
NORJ\1AL. 

52. Fuel quantity and distribution 

WARNING I 
U a fuel quantity indica:or is inoperative. pull 
the associated fuel quantity indicator circuit 
breaker . The circuit breaker will not be reset 
until proper inspection and repairs have been 
made . 

NOTE 

Press the indicator te s t buttons and observe the 
respective fuel quantity indicators move toward 
zero. Check the sum of the individual gages 
ag--a.insl the totalizer indicati on . Compar e with 
known fuel l oad. Tiefe r to Section V for dis­
tribution. Failure of any indi,·idual tank in­
dicator will have the following effect on the 
total quant ity indicator: ELECTRICAL 
FAILURE-Amount in tank will immediately be 
subtracted from the total. MECHANICAL 
FAILURE-A mount indicated for the tank at the 
time of failure will continue to indicate in total 
quantity . 

53. Fuel system (some airplanes} 

2-12 

NOTE 

On airplanes without a crossfeed prime swirch. 
complete this check during the taxiing check­
list. However. static boost pump pressures will 
be checked at this time . 

a. Starting with No . 4. open all crossfeed 
valves. 

b . Turn No . 1 fuel boost pump switch ON and 
check for normal fuel pressure and that a ll 
low pressure warning lights are extinguished. 

c . Close No. 1 crossfeed valve and depress 
crossfeed valve fuel primer switch until 
fuel pr essure is depleted . Turn No . 1 
boost pump switch OFF. 

Checked 

Checked 

Checked 



NO H 

1'11, <'l'O~Slt'• ·<i pr ll!)(•r bu tton v,rill be dl' ]Jri=SSC'Cl 

!lJ :1u~hou1 the t' tl ((' k lo facilitatt' tuel pressuu 
:--:.•hi!ization and pressure h leedoH . 

•. : . He pea t steps (ll} and ( c) for Nos. 2. 3 and 
4 hoost punms . 

NOH 

11 the GTC' is used to m.'l.ke this check. open 
No . 2 crossfeed prior to closing No. 4 cr oss­
lced . 

NOTE 

When possible . the fuel system check should be 
completed pri ol' t o checkin ir lhe dry ba" area s . 

!5.J. h lull tanks (if insL11lod ) 

a . See that the pylon tank pump lights come on 
and slay on and that the no flow lights come 
on and go out immediately when the py lon 
tank pumps are turned ON. 

D. See that the pylon tank li ghls remain on 
and the pump pr essure lights and no flow 
lights come on and re ma in on whe n the 
pump operation test swi.tch is held in the 
test position for 1 minute . Illumination of 
the pump pressure li ght s indicates proper 
pump ou tput pressure . 

NOTE 

Do not perfor m the py lon tank check without 
fuel in the pylon tanks. The inboard internal 
tanks should not be completely full when the 
py lon tank pumps are turned on . 

5;,_ Tail navigati on li ght s 

~>f . F lip-ht controls and t r im tabs 

a . Check for free and correcl mov(:ment of :ill 
fli ght controls . 

(1) If GTC is runnin g and utili ty prime i s 
available, flight contro ls will be checked . 

E;) IJ . Tri m lab check 

( 1 ) Check all trim tab switches for trl!n 
<lcti on in both directions . 

(2 ) Check thal then> is no elevator trim 
tab movement when the pilot's , co­
pilot 's or pedestal switc he s a r e ac t­
uated in opposite directions. 

Checked 

Checked (with GC) 

Checked {with GC) 

T.O. 1C-l30(A)A - l 
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(3) Check for no movement of elevator 
tab with elevator tab power selector 
switch in OFF position. 

57. Autopilot 

2-14 

a . Check that radi o beam coupler switch is in 
GYRO PILOT position. the pilot control 
switch is in OFF positi on. and the gyro 
au topilot select swi tch is in K6A position. 

NOTE 

With the pilot control switch OFF. the servo 
engage switches should be in the DISENGAGED 
position and the altitude control switch should 
be in the OFF position. If they are not. a mal­
function is indicated . 

b . Check that the turn knob and aileron trim 
knob are centered and that the elevator 
tab power selector switch is in the NORMAL 
position . 

NOTE 

Placing the e levator tab power selector switch 
to NORMAL directs power to the elevator servo 
control. The elevator servo is rendered inop­
erative if the elevator tab power selector swi tch 
is positioned to OFF or EMERGENCY. 

c . Place the pilot switch in the ON position. 

d. Check that the trim indicator on the ped­
estal controller are centered. 

e . Center all flight controls and place the 
servo engaging switches to the ENGAGE 
position. 

f. Rotate the pitch knob forward and aft. The 
control columns should move forward, and 
aft, and a deflection should be indicated on 
the elevator t rim indicator . 

NOTE 

It may be necessar y to apply a small force to 
the control wheel in the direction of pitch knob 
rotation to cause control wheel to move . Con­
siderably more force on the control wheel in the 
opposite direction of pitch knob rotation will be 
required to override the autopilot and to check 
that movement is correct. 

g. Rotate the aileron knob to the left and right . 
The control wheels should turn to the left 
and right, and a deflection should be indi ­
cated on the aileron trim indicator located 
on the autopilot controller . 

Checked 
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I CAUTION I 
In the following checks. hold the control wheel 
and rudder peda ls to cushion movement against 
limit stops. Accomplish the checks as rapidly 
as possible to avoid prolonged servo effort and 
possible overheating . 

h . Rotate the turn knob to the left and right 
approximately 45 degrees. The control 
wheels should turn to the left and right. 
and the rudder pedals should move slowly 
in the direction of the turn. A deflection 
should \Je milicated on the rudder trim in­
dicator located on the autopilot controller. 

i. Place the altitude control switch to the ON 
position and rotate the pitch knob. The 
control columns should not move. 

j . Push either the pilot's or copilot's r elease 
switch. The pilot switch should trip to OFF. 
the servo engaging switches should trip to 
DISENGAGE, and the AUTOPILOT OFF 
light should start flashing. 

Hold the servo engaging bar close to the servo 
switches when the pilot ' s or copilot's release 
switch is pushed. to prevent breaking the servo 
switches. 

k. Push the autopilot reset button to extinguish 
the AUTOPILOT OFF li ght . 

58. Anti - skid test (some ai rplanes} 

NOTE 

After test switch is actuated to either for­
ward or aft position, wait at least three 
seconds before selecting test switch to op­
posite set of wheels. This will prevent er­
roneous tes t light indications. 

a. Check that all four anti-skid tes t lights and 
anti - skid inoperative light are out. 

b. Place test switch in the FWD position and 
r elease. The two FWD light s should illu­
minatP. and then go oul. 

c. Place test switch in AFT position and re ­
lease. The two AFT lif!hts should illumi ­
nate and then go out. 

d. Check to ensure that the les t switch is in 
the OFF position. 

T.O. 1C - 130(A)A-1 

Completed 
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NOTE 

Ir C•.\,.IPrnal power is nv:til:lhlC', ll!C' A TM and 
GTC m:ly be shut down al this time. 

5fJ. Left exterior lights 

n. . Navigation light 

b. Win~ lip lax i li~hl (som e a i rplanes) 

c: . Leading edge li ght 

d . Taxi light 

c. Landing light 

f. Anlicollision light (s) 

60 . No . 1 and No. 2 propellers 

Assure that number 3 blade is in the 9 o 'c lock 
position when viewed from front looking aft. If 
the propeller is not in this position, damage to 
the r e gulator seals or feather pump may occur . 

Do not statically feather the propellers if they 
ha ve been exposed to temperatures of o0 c (32° 
F ) or below. Damage to the blade seals may 
occur. (See Section IX ior cold weather op­
e r ation. ) 

a . Feather operation-place the condi tion levers 
in FEATHER. The blades should move 
smoothly to the feather position . 

NOTE 

The feather relay timer may interrupt power 
to the feather motor before the feather cycle 
is completed. If this occurs: reset by moving 
the condition lever to GROUND STOP, then re­
turn it to FEATHER. 

b. Unfeather oper ation - posit ion the throttles 
lo GROUND IDLE, and place the condition 
levers in AIR START until condition levers 
to GROUND STOP. 

61. Pitot heat 

62. No . 3 and No . 4 propellers 

2- 16 

NOTE 

Follow pr ocedure outlined in item 60 for feath­
e ring and unfeathering No. 3 and N o . 4 propelle r s . 

Checked (with GC) 

Checked (with GC ) 

Checked 
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63. Right exterior lights Checked (with GC ) 

Q1 
a . Navigation light 

b. Leading edge light 

c. Taxi light 

d. Landing light 

e . Bottom navigation light 

64. Oil cooler flaps OPEN/ FIXED 

~· } NOTE 

The ground controller may be released at 
this time if GTC is not being used to com-
plete Preflight check. 

65. Pilot's gun sight Checked/ OFF 

a . Altitude sight setting car d Checked 

b . Fixed and moving reticle lights both fila - Checked/ OFF 
ments 

e c. Sight for security Checked 

d . Gunsight test panel TEST 

66. Formation lights ON 

67. Shielded beacon light ON 

68. Unnecessary switches As required 

a • Utility prime OFF . {: 
b. Inverter selector switches As required 

c . TR switches OFF 

d . ATM generator switch OFF 

e. ATM switch STOP 

f. GTC bleed air switch CLOSED 

g. GTC switch OFF 

. . \ .. h . Radio (UHF /VHF) OFF 

i. AC external power As required 

j . Battery switch As required 

69. Hydraulic pressure Depleted 

70 . Emergency exit light extinguish switch (some Depress 
airplanes) 

) 
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T OP OF AIRPLANE INSPECTION 

WARNING I 
Al l nece ssary precautions should be observed . 
Conducting this inspection during high winds or 
other severe weather conditions can be danger­
ous. Under these circumstances. the pilot ma~· 
waive this inspection. 

Keep in mind that this is a pressurized airplane 
and that skin damage is dangerous. Use extreme 
care> at a ll times to avoid scratch ing or dentini; 
lhe skin while walking on the fuselage . 

1. Dry bay areas for fuel or hydraulic fumes and · 
or Leaks. 

2. Fuel c:ips and oil servicing access panels for 
SC'CUl'it~· . 

3. Emergency equipment access pane ls for security. 

4. Wing, fuselage , e mpennage. contro l surfaces. 
and flaps general condition. 

5. Antennas 

6. Escape hatches and release handles for security. 

7. Formation lights 

8. Shielded beacon light 

NOTE 

Turn OFF shielded beacon and formation Lights 
upon completion of inspection . 

INTERIOR INSPECTION . 

The duties in this checklist will normally be accom ­
plished by the illuminator operator / scanner. During: 
the interior inspection, ensure that all car go and 
loose equipment is secured. When a weapons me­
chanic is included in the crew, he will perform all 
asterisk items on the checklist. In the event that the 
illuminalor operator or weapons mechanic are not in­
cluded in the crew, this inspection will be accom ­
plished b>· the ilii;ht en!rinecr. 

1. Crew entrance area 

a . Radio and electrical equipment racks 

b . Crew door latch mechanism 

Checked OFF 

Checked ' OFF 

Checked 

-~) 
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c. Flashlight or emergency exit light (some 
airplanes) 

d. TV cameras. laser. pedestal and control 
boxes 

e. Nose landing gear e mer i;ency extension 
\'alve or hand pump emergency valve 

I CAUTION I 
Maintain the nose landing gear emergency ex­
tensi on valve in the NORMAL position at all 
times except when it is being used to extend the 
nose gear: otherwise . the nose landing gear will 
not retract . 

f. Forward cargo door hand pump and control 
valve . 

g. Interphone panel and light switches 

2. Forward cargo compartment 

a. Forward cargo door and locks both locking 
blocks installed {some airplanes) 

WARNING I 
It is possible to lock the forward cargo door 
handles with the bottom hooks unlocked. Under 
this condition the door warning light will not 
illuminate . Visually check all locks and hooks 
for engagement . 

b. Dewar flask and cryogenic lines. 

* c. Guns. forward 

(1) 20MM 

(a) Arm switches 

(b ) Drive motor and firing lead elec -
trica 1 connectors 

(c) Ammo cans and service doors 

(d) Batteries 

(e) Dust covers 

(f) Flak curtains 

(g) Flexible gunport shrouds 

(21 7. 62M.M 

(a) Arm switches 

T . 0 . 1C-130(A)A-l 

Checked 'ARMED 

NORMA L 

NEUTRAL/ Safetied 

SAFE 

Disconnected 

Secured 

Secure 

Removed 

Condition/ Security 

Condition /Security 

SAFE 
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(b ) Drive motor and clearing solenoid Disconnected 

(c ) Loading sector s and saiing bar s Installed 

(d) Dust cover s Removed 

(e ) Flak curtains Condition/ Security 

(f) Flexible gunport shrouds Condition/ Security 

d. IR power supply /Amplifier and control boxes 

e . Left hydraulic control panel. Emergency 
hydraulic system r eservior condition and 
fluid quantity . Eme r gency reservoir drain . 
valve and shutoff va lve . . 

f. Left main landin g gear emergency engag-
ing handle and handcrank 

NOTE 

Check the system for manual operation using 
the handcrank. 

g . Overhead area 

h. Top of booth 

i. Air conditioning manual selector handle 

j. Right main landing gear emergency engaging 
handle and handcrank. 

NOTE 

Check systems for manual operation using the 

' handcrank. '!. 

k. Right hydraulic control panel. utility and 
booster hydraulic system reservoir con-
dition, fluid quantity, and accumulator pres-
sure gages. 

l. Side emergency exit. 

m. Flashlight/Emergency exit light (some air- Checked/ ARMED 
planes) 

n. Overhead area. 

o. First aid kits and hand axe (FWD) 

p. Oxygen regulators and portable oxygen 
bottles (some airplanes ) 

q. Liquid oxygen converter (when installed) 

r. Emergency equipment 

s. Right side electronic rack and circuit 
breaker panels. 

2-20 



l. Galley 

u. Nos <> wheel u ea including nose wheel in­
spection pl.1tc·. 

v. EJec-trical equipments racks (FWD) 

w. Main power distribution panel. 

· x. F lak curtains 

3 . Life history rerorder (some airplanes ) 

a. Check that tap<' remaining is adequate for 
. ) fli!!ht. check th:tt reserve rapes are avail­

able. dial in perunent data and close all 
circuit breakers. Leave rhe power switch 
in the OFF position . 

e 

~· ~ 

'·· " .. 

) 

4. Aft car;i;o compartment area 

a. Wheel well lJu s t'ircuil breaker panel. 

Ii. Left m:.tin landing gear inspection window 

c· • Al t wing bea :n . security of aileron hydraulic 
control and auto pilot seno. wing flap com-
ponents . leaks . 

·cl. Guns aft . 

(1 1 l3reech 

(2 ) Firing selector lever 

{3 l Dust covers 

(4 ) Flak curt:11ns 

!5\ FlexihlP gunporl shrouds 

e . LC'ft JXtratroop door and uplatch mechanism 
and pin . 

f. AN APQ-150 radar and cont r ol box. 

5. namp area ancl right side of cargo compartment. 

a . Aft fuselage bus circuit breaker panel and 
li!!ht control switches 

b . Ramp hydraulic panel and controls (pres ­
sure r e lea se valve power position ). 

e . llluminator and control panel 

cl. Aft cargo door uµlock manual r elease and 
safety lock release handles for general 
con di cion . 

<' . Retain in~ reel 

f. Left side ramp locks 

T . 0 . 1C - 130(A)A - 1 

Set 'OFF 

Checked 

Clea r 

STOP FIRE 

Removed 

Condition / security 

Condition security 

ChP.cked 

Checked 

Ma in powe r switch OFF 
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g . Aft cargo door uplock (unlocked) and safety 
lock . 

h. Left side ramp telescoping arm 

i. Left side cargo door locks. 

j . Overhead escape hatch. 

k . Flashlight 'Emergency exit lights (some air -
planes) 

1. Cabin pressure safety valve. 

m . Rudder and elevator hydraulic control units 
and auto pilot servos 

n . Bleed air ducts 

o. Aft car go door sea ls and drain sea ls 

p. Right s ide cargo door locks 

q. Radio equipment for security of mounting 

r. Right side ramp telescoping arm 

s . Flare launcher and pane l (when installed) 

t. Right side ramp locks 

u . Life raft handle 

v . Availability of tiedown equipment 

6. Cargo compartment area, aft right side 

a. Flashlight/Emergency exit light (some 
airplanes) 

b. Right paratroop door, uplatch mechanism 
and pin, 

c. Fire extinguishers and hand a xe (aft) 

d . Overhead escape hatch , depressurization 
hatch (some airplanes) and flashlight ' 
Emergency exit light (some airplanes) 

e . Toilet facilities 

WALK-AROUND INSPECTION 

Conduct a walk -around inspection following the route 
shown in figure 2-1. Work stands or a ladder will be 
required when checking the engine inlet air ducts and 
the engine exhaust area. 

2-22 

NOTE 

Engine inlet and exhaust areas are not re ­
quired to be checked at this time, if pre­
viously checked by maintenance. 

Connected Cf) 

Checked/ ARMED 

® 

Connected 

Checked/ Dear med e 
In /Safetied 

Checked 

Checked/ ARMED 

Checked I ARMED 
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exterior inspection diagram 

Figure 2-1 

© 
START TOP OF AIRPLANE INSPECTION 

START 
GRO UND INSPECTION 

- GROUND INSPE CTION 

I TOP OF Al RPLANE 
'------'· INSPEC:TION 
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1 . Afl fuselage and empennage 

a. Exterior structure general condition 

b . Cargo ramp. tai l skid and aft cargo door 

c. Pressure safety va lve 

d . Tail structure and control surfaces 

e . Antennas 

I. Paratroop door ·A~ 'APQ - 150 r adome 

g . Left ALE-20 dispenser 

2 . No . 2 and No . 1 engine nacelles. propellers. 
left wing 

a . Life raft and emergency radio compartments 
exterior 

b . Flap. ailer on . tab , wing skin 

c . Static boom and head 

d . Pylon tank fuel quantity (when installed ) 

e . Pylon tank/ ECM pod exter ior s tructure 
and tank security (when installed) 

f . Engine exhaust areas 

g . Propeller spinner and blades general c on ­
dition . Evidence of static oil leaks (25 drops 
per minute from rear of regulator maximum 
permissible). When static leakage exists, 
propeller system must be serviced just 
prior to every flight. 

h , Engine inlet air ducts 

i. Nacelle exter ior structure gener al condi ­
t ion and fluid leaks 

3. Left wheel well ar ea and center fuselage 

a . Guns, gun ports, spoilers and battery vents 

b. Left main landing gear , wheel well area. 
MLG door attached (secured) 

c . GTC fuel pump 

d . Fire extinguisher bottle charge (refer to 
Section V for corr ect pressure) 

e . Exterior structure general condition 

4 . Forward Fuselage, left side and bottom 

a . ATM inlet and exhaust ducts 

b . No . 3 and No. 4 gunport spoilers 
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c . GTC area 

~) 
d. IR gi mbal and fairing 

e . Forward cargo door (some airplanes) 

f. No. 1 and No . 2 gunport spoilers 

g. Antennas 

h . Exterior general conditions 

5. Nose section Checked 

~) a. Crew entrance door (Ferry Flight Only) 

b. TV / Laser platform 

c . Laser covers installed 

d . Battery compartment 

e. B C radome and deflector 

f. NLG Lock and wheel well ar ea 

g. Brake accumu lator pressures 

e h. Pitot masts and heads 

i. Radome and nose exterior general condition 

6. Forward fuselage , right side and bottom Checked 

a . Flight deck air conditioning intake and 
exhaust 

b . Exterior structure general condition 

( ) c . Antennas 

d. Oxygen system filler valve 

7. Ri ght wheel well area and center fuselage Checked 

a . Cargo compartment air conditioning intake 
and exhaust 

b . Right main landing gear, wheel well area, 
M LG door attachment (secured) 

c. Single point refueling panel (Drain valve 
closed) ,,, 

d. Right ALE -20 dispenser 

e. Antennas 

f. Exterior structure general condition 

8. No . 3 and No. ~engine nacelles, propellers, 
right wing 

Checked 

~) 
a . Nacelle exterior structure general condition 

and fluid leaks 
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b . Engine in let air ducts 

c . Propeller spinners and blades general 
condition . Evidence of static oil leaks (25 
drops per minute from rear of regulator 
maximum permissible). When static leak -
age exists, propeller system must be ser -
viced just prior to every flight. 

d. Engine exhaust areas 

e . Pylon tank 'ECM pod exterior structure 
and security (when installed) 

f. Pylon tank fuel quantity (when installed) 

g. Flaps, aileron. tab, wing skin 

h. Static boom and head 

i. Life r aft compartments exterior 

COCKPIT CHECKLIST 

NOTE 

The checklist will be completed by the flight 
engineer prior lo the BEFORE STARTING 
ENGINES checklist. A crew member will 
remain at the airplane after completion of 
this checklist. If this checklist is com­
pleted and airplane does not fiy, the EN­
GINE SHUTDOWN checklist and the BE­
FORE LEAVING THE AlRPLANE checklist 
will be completed prior to securing the 
airplane. 

1. NLG lock, pitot,cover s. dust excluder s. and 
du ct plugs . 

2. ALE-20 dispenser switch (FE station) 

3. Weapon panel 

a . All gun switches 

b. Fire mode select switch 

4. Nacelle preheat switches 

5. Engine bleed air valve switches 

6. GTC control panel 

a . Fuel tank selector (some airplanes) 

b. No. 4 crossfeed valve 

c. GTC switch 

ct. B leed air switch 

2- 26 

Removed 

SAFE 

Set 

SAFE / LO RATE 

AUTO 

OFF 

CLOSED 

Set 

LH INT. 

OPEN 

OFF 

CLOSED 

; • 



7. 

e. ATM 

Air conditioning panel 

a . Air conditioning master switch 

b . Emergency depressurization switch 

c. Flight deck emergency shutoff switch 

d. C:trRO compartment emergency shutoff 
switch 

U lhe booth is not occupied, position the 
cargo compartment emer gency shutoff 
switch to OFF. Do not position switch to 
NORMAL until a crew member i s in posi­
tion to monitor the booth temperature. 

e. Flight deck temperature control switch 

8. Ice control panel 

a . Wing and empennage switch 

b. Pitot heat switch 

c. NESA windshield switches 

d. Engine inlet air duct anti-icing switches 

e. Propeller ice control switches 

f. Propeller and engine anti - icing master switch 

9. E lectrical control pane ls 

a. DC generator switches 

b. TR switches 

c. Battery swit.ch 

d. Voltmeter selector switch 

e . Bus isolation switches 

f. Inverter switches 

g . Bus selector switches 

(1) Left and right hand switches 

(2) No. 1 and No. 4 generator bus switches 

h . AC generator switches 

10. Fuel control panel 

a . Fuel tank selector switches 

b . Fuel boost pump switches 

STOP 

Set 

OFF 

NORMAL 

NORMAL 

T. 0 . 1C-130(A)A-1 

NORMAL OFF (if booth is not occupied) 

OFF/ NORMAL 

Set 

OFF 

OFF 

OFF 

OFF 

OFF 

AUTO 

Set 

OFF 

OFF 

As required 

MAIN DC BUS 

ON 

As required 

ATM GEN 

No. 1 and No. 4 Bus 

OFF 

Set 

INT TANK TO ENG 

OFF 
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c. INT tank purge s~tch OFF 

d. Crossfeed va lve s CLOSED /NO. 4 OPEN 

e . Pylon tanks pump switches OFF 

11. Fire panel Set 

a . Fire detector test. switch NORMA L 

b. Fire handles IN 

c. Fire extinguisher bottle selector switch NORMAL 

12. Oil cooler flaps As required 

NOTE 

Oil cooler flap switches should be placed in 
AUTO when ambient temperature is 15°C or 
less and OPEN/ FIXED when ambient tempera-
tures is above 15oc. 

13. Remote attitude gyro switch ON 

14. Throttles/ Condition levers GROUND IDLE ' GROUND STOP 

15. Propeller control panel Set 

a . Synchronizer master switch NO. 

b . Electronic propeller governor switches ON 

c . ENTC test switch NORMAL 

16. TD valve switches AUTO 

17. Inboard generators over load switch ON 

18. MASTER ARM switch SAFE 

19. ALE-20 dispenser master arming switch OFF 

20. Alarm system OFF 

21. Air deflector door switch OFF 

22. External power DC and AC ON 

BEFORE STARTING ENGINES 

Crew members should check- set their oxygen system, their individual interior lights, a.nd clocks prior lo ini­
tiating this checklist. Pilot and copilot will set Hot Mic to LISTEN ON. TALK ON. All others will s et lo LISTEN 
ON. 

NOTE 

Consult AFTO 781 for ai rpl<me status. 
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PILOTS 

tCP). (P) 

a. ON ·1oo<r 

2. R:1dio (UHF or VHF - ON Ch('ckcd 

NOTE 

R:1clios not opt·ralivc at this lime witho\1t 
exlc•rnal power. 

3. Ch•ar GTC - "Ckar .. 

(CP) 

(GCJ 

After fl1e:hl en~inf'CI' responS(' "INVERTETI". pro ­
( f'<'d willi checklist. 

4. Lit!hl s - Sc•! (CP) 

a. Landin!! taxi - As requirC'd 

5. FuE'l - "Checked'' (P) 

a. C..)unnl ii"~· nnd distribution 

6. Flap le\'C'r - Set (CP) 

NOTE 

Set nap lever lo correspond with flap posi­
tion indicator. 

7. Hydrnulic panel - "Set" (CP) 

T . 0. 1C-130(A)A-1 

FLIGI-!T ENGINEERS 

1. Oxyg-en - Set 

a. ON 1100"; 

2. Battery switch - 13ATTEI1Y ' EXTER!\A L 
POWER (If external DC and AC power 
availabl e) EXTEnNAL 

After GC reports ''Clc:-tr": 

3. Slart GTC - Set 

n. CTC' switch - START :RU!'i 

b. meed air valv(' - OPEN / Pressure up 

I CAUTION l 
Do not open the GTC bleed valve until the 
on speed light has illuminated. Monitor the 
leading edge temperature indicators. A 
rise in temperature indicates that an anti ­
icing valve is open and the GTC must be 
shot down to prevent damage to leading 
edge surfaces or fuel tank sealants. 

a . Brake' select switch - EMER/ Pressurf> 4. ATM and generator - Set 
up 

b. Anti -skid switch - As required 

NOTE 

On ail'µlanes not modified by TCTO 1C-
130A-743. place the swilch to OFF. 

c . En~inC' pump switches - ON 

d. Ulil ity prime switch - ON 

0 . Hydraulic pressures - Checked 

8. P:trking brake - "Set, Remove chocks" 

Monitor lh<' emcr~cnc:v brake pressure 
gauge for pressure recovery after setting 
the brak<'. 

9. Chocks - "nemoved" 

(P) 

(GC) 

a. ATM switch - RUN 

b. ATM generator - As required 

NOTE 

Place the voltmeter and frequency meter 
selector swi:ched to the representative gen­
erator positions. Check voltage and fre­
quency of each phase of the generator be­
fore placing the generator switch to the ON 
position. 

5. TR switches - ON 

6. Main inverter switch - "INVERTER'' 

7. Lights - Set 

a. Interior - As required 

b. Navigation - ON/ Steady 

c. Anticollision - ON 

8. Fuel enrichment switches - As required 
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NOTE 

Normal start is with enr ichment OFF. If 
ligblo.ff is not achieved on first attempt, re­
cord in 781A. R esta.rt is permitted with 
fuel enrichmenl ON provided TIT is below 
200"C and an overlemp was not expe rienced 
on a previous s ta r l. During extreme cold 
weather all s tart s may be accomplished 
witll or without enrichment. Do not s elect 
enrichment after the s tar ter has been en ­
µ·aged. 

10. Befo re Starting Engines checks - (C P), (E). 9. Befo r e Starling Engines checks - (CP) , (E), 
'"Complet e" (N), (FCO) , (IO) "Complete" (N) . (FCO), (IO) 

STARTING ENGINES. 

Normal engine start sequence is 3, 4, 2. and 1. The flight engineer has the prim a r y duty to monitor the engine 
start . Should any c r ew m ember note a condition whi ch would necessil::ite discontinuing a s ta rt , they shall call 
out "Stop start" and stale the reas on. The pilot will discontinue a start by placing the condition lever to 
GROUND STOP and pulling the s tarte r button unless a specific.: eme rgency procedure dictates other action. 
During start, an engine should accele r at e smoothly a nd continuously : TIT should increase slowly within normal 
limits ; and the engine should stabilize on speed within one m inute. For a t ypical engine start, the s e quence of 
event s after starter actuation and the CAUTIONS to be observed a r e a s follows: 

a. An RPM indication 

b. Fuel flow / Enrichment - With fuel enrichment OFF. fuel flow will increase to approximately 300 pph. If 
fuel enrichment is selected, fuel flow should rapidly increase above 300 pph, then decrease to approximately 300 
pph. 

[ CAUTION I 
If start ing with the fuel enrichment switch in the NORMAL position and enrichment is 
not noted but an indication of normal fuel flow or ignition is observed, position the en­
richment swit ch to OFF and allow t he start to proceed. Record in Form 781. 

I CAUTION 1 
If de-enrichmenL does not occur and the e ngine lights off, excessive torching will oc­
cur. Refer to Section Ill for torching during starting procedure. 

NOTE 

The secondary pump pressure light may illuminate momentarily, then go oul. It will 
normally illuminate again before t he engine r eaches 65% RPM. 

c. Ignition - Should immediately follow fuel fl ow. Must occur by 35% RPM. 

[ CAUT ION I 
If an engine does not light off before 35% RPM, discontinue the star l. 

d. Oil pressure - Positive oil pressure (both engine a nd gearbox) must be indicated by 35f} RPM. 

[ CAUTION 1 
If there is no positive indication of oil pressure on the engine and reduction gear by 
35% RPM, immediatel y discontinue the start. 

e. Hydraulic pressur<:> - Should be observed aite r observation of oil pre ssure. Must have positive indication ~ 
by time engine is on speed and normal (Stat ic/ Operating) ope r ating pressure within 30 seconds after engine has ~ 
stabilized on speed. 
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f. Parallel - Indicated by secondary fuel pump pressure light on (approximately 40 to 55q; RPM}. 

g. Starter - Must pop out by 70% RPM. Ii not, must be pulled at 72%. 

I CAUTION I 
If the starter button does not pop out before the pull - out limit, pull the button, place 
the condition lever in ground stop, and close the respective engine bleed air valve. 
Maintenance action is required prior to operation. 

h. Series - Indicated by secondary pump pressure light out at approximately 65% RPM. 

cii-~ I CAUTION 1 
The throtlles must not be moved out of the GROUND IDLE detent during starting. The 
resultant increase in propeller blade angl e might overload the starter and/ or reduce 
the rate of engine acceleration. 

I CAUTION I 
If, after light off, the engine does not accelerate smoothly to ground idle RPM, and/ or 
a rapid increase in TIT is indicated, a stalled start is occuring. Immediately discon­
tinue the start. Before attempting another start on that engine, motor the engine to ap­
proximately 25% RPM with the condition lever in ground stop to remove gases and un­
burned fuel from the turbine. 

i. Peak TIT - Note max TIT rise during start excluding momentary overshoot at 94% RPM. Refer to Sec­
tion V for limits during start. 

NOTE 

The engine should accelerate to ground idle within one minute. If engine does not s ta ­
bilize on speed in this time, discontinue the start. Exception: During low air density 
conditions (high temperature above approx 28°C/ high altitude}, if the engine acceler­
ates smoothly with no indication of stall and TIT limits are not exceeded, time to sta­
bilize on speed is 70 seconds. Do not exceed starter duty cycle limits. 

I CAUTION: I 
After moving a condition lever to ground stop, do not move the lever from this posi ­
tion until engine rotation has stopped. Do not reengage the starter until rotation has 
stopped completely. 

NOTE 

The copilot will check each hydraulic pump after its engine is started by operating the 
flight controls while the respective pump is the only source of pressure for its respec ­
tive system. Check operating pressure and static pressure within limits and check 
that the low pressure warning light illuminates for the opposite pump in the system. 
Failure or the light to illuminate may indicate a malfunctioning check valve in the hy­
draulic system. 

l CAUTION 1 
If light off has not occurred and heavy fuel vapors are observed coming from the tail -
pipe, the ground control will call "FOGGING." Discontinue the start the placing the 
condition level to GROUND STOP and motor the engine with the starter to remove un­
burned fuel from the turbine area. 

lt---CA_ U_T_l_O_N __ 1 
It is not recommended that an engine be started with the TD valve switches in the 
NULL position. If a start must be made with a TD valve switch in the NULL position, 
the TIT should be closely monitored since over- temperature protection is not pro­
vided. 
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PILOTS 

1. Clear No. 3 - "No. 3 Clear .. 

"Turnin~" 

NOTE 

After engine is cleared, the pilot will place 
condition lever to RUN, push starter button, 
and s late "TURNING". The light in the but­
lon will glow and an RPM indication should 
be noted. The starting cycle is automatic 
and requires no further action. Keep one 
hand on the condition lever and the other on 
the starter button of the engine being 
started, and be prepared to discontinue the 
start immediately should a malfunction oc ­
cur. The ground controller will state 
"NEGATIVE ROT A TION" if prop rotation 
is not obse rved within approximately 5 sec­
onds alter the pilot states ''TURNING". 
Obs erve start sequence as outlined in this 
s ection. 

(GC) 

(P) 

Afte r the engineer directs external equipment r e­
moval , proceed with checklist. 

2. Cle::i r No. 4 - "No. 4 Clear" 

''Turning'' 

(GC) 

(P) 

After the engineer responds "GENERATORS ON" 
proceed with checklist. 

3. Utility prime - OFF 

4. 

5. 

6. 

7. 

NOTE 

After the utility prime is turned off, t he co ­
pilot should turn off the No. 3 engine driven 
hydraulic pump and check for normal eleva­
tor control operation. Failure of the eleva­
tor control to operate normally may indi ­
cate that the elevator utility boosl has been 
isolated. 

Flaps - UP 

External equipment/BC spoiler -
"Removed/ Secure" 

Clear No. 2 - "No. 2 Clear'' 

"Turning•· 

Clear No. 1 - "No. 1 Clear'' 

"Turning'' 
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(CP) 

(CP) 

(GC) 

(GC) 

(P) 

(GC) 

(P) 

FLIGHT ENGU\EERS 

1. No. :1 VC generator - HE~E"! U.'. 

After lhe engint' is cleared bv the GC:. procec>d with 
checklist. 

2. Engine bleed air valvc - OPEN 

NOTE 

Under low air densit y conditions (hi!.!.h ien:­
peratur e or hi~h pressure alt1lu<.le) GTC 
mass output will be reduced in comparison 
to lhat for standard day condil ions, makini;r 
advisable a batte ry engine start. Refer to 
Section VII for battery eniri ne stal' l proce­
dures. 

NOTE 

Do not perform a start if TIT is abovt• 
200°C, it may be brought lower by motor ­
ing the engine with the starler while the 
condition lever is in GROUND STOP. 

3. Observe start sequence 

After engine is on speed: 

4. Generators and bus sel0clor swi lches -
"Generators ON'' 

a. Generators - Checked / ON 

b. Bus selector swilch - NORMAL 

NOTE 

Place the voltmeter(s) and frequenc~· meter 
selector switch(es) to the r especlive gener ­
ator position. With th e (l:enerator swi tches 
OFF, check the voltag-e of llie DC generator. 
voltage and frequency of lhe AC r.!ene rator 
before positioning the ireoe ralt>r switcli(esl 
to the ON position. 

5. Electrical control panel - Set 

«. Battery switch - BATTERY 

b. Inverters - Set 

(1) Electronic and eni:ri.ne lnst switch -
AC GEN 

(2) Pilot AC inst switch - AC GEN 

(3) Copilots AC inst switch - I K\' 

6. Air conditionin~ control panel - SC'! 

a. Master control switch - No pressu1·c 

(E) 
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8. Starting Engines checks -
' 'Complete" 

BEFORE TAXI. 

PILOTS 

(CP), (E) 

(Refer to Section V for engine limitations) 

1. Compass and attitude indicators -
"Checked, Set" 

(N/ E), (P), 
(CP) 

a. Th~ pilot will compare headings with 
the mai:metic compass 

b. The copilot will set heading indicator 

c. Attitude indicators checked 

2. Verticle reference system -
"Checked, Set" 

(FCO) , (P) 

a. Pilot will set and slew heading to 
FCO' s stated INS heading and inform 
FCO of heading set. 

b. Check for little or no difference in 
heading indication between INS and 
dual a.xis gyro. 

3. Radios and Nav equipment - "Set'' 

a. Radios - ON 

b. Radar altimeter - ON 

(CP), (P) 

(CP), (P) 

(P) 

T.O. 1C-130(A)A-1 

NOTE 

After stabilization of the flight deck and 
cargo compartment temperatures. the rem ­
perature controls may be operated in AUTO 
or MANUAL. 

7. GTC control panel - Set 

a. GTC bleed air valve switch - CLOSED 

b. GTC switch - OFF 

"Remove external equipment and secure BC 
spoiler" 

8. Start No. 4 

Repeat steps 2 thru 4 for all eng'ines as they are 
started. 

9. Fuel enrichment switches - OFF 

10. A TM generator - OFF 

11. TR switches - OFF 

12. Starting Engines checks -
"Complete" 

(CP), {E) 

FLIGHT ENGINEERS 

1. Leading edge temperature - NORMAL 

2. Compass and attitude indicators (If Nav 
not on board) - "Checked, Set" (N/ E), (P) 

State heading (CP) 

a. Latitude control knob - OFF 

b. Master indicator - Synchronized 

c. Vertical reference - ON 

3. Radios and Nav equipment (If Nav not 
on board) - Set 

a. Radar - Standby 

b. IFF - Checked, Standby 

4. Warning lights - Checked 
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c. Radar - STI3Y 

d. IFF - Checked, STBY 

(N ' E) 

(CP ' N) 

NOTE 

SeC' Section IV for IFF · SIF self test. 

4. Hydraulic pressures - Checked (CP) 

5. Altimeters - "State setting'' 

WARNING I 
(CP), (P), 

(N), (FCO) 

Il is possible to set an altimeter in error 
by 10,000 feet. This happens if the baro­
metric set knob is contimously rotated after 
the baro scale is out of view. The knob 
can be r otated until the numbers eventually 
reappear from the opposite side. If the 
correct altimeter setting is then estab­
lished, the alt imeters will read in error by 
approximalely 10,000 feet. As a preflight 
check, special attention should be given to 
make sure th~1t the 10,000 feet pointer is in­
dicating- correctly. Check lhe 10,000 foot 
counter indicator window for correct read ­
ing, and crosscheck counter, drum, and 
pointer to assure that indicated altitude 
agrees with field elevation. 

6. Before Taxi checks - ' 'Complete'' (CP), (E), 
(N), (FCO), (IO) 

TAXIING. 

5. Before Taxi checks - "Complete" (CP). (E). 
(N), (FCO). (IQ) 

NOTE 

The flight enginee r may initiate his taxi 
checklist without pilot direction and, as 
practical, after completion of Befo r e Taxi 
Checklist. 

Skidding or skipping of the nose wh eel may develop when the airplane is turning because of wet pavement or an 
aft center of gravity, and these conditions can be minimized by avoiding abrupt steering changes and usin!! asym ­
metrical power and brake applications. See figure 2- 2 Ior minimum turning space and clearance r equired. 
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f CAUTION I 
Excessive or prolonged use of the brakes while taxiing will cause overheating of the 
brake assemblies with possible wheel failu r e and/ or ti r e or brake fire resulti ng. Taxi 
speed should normally be controlled by use of minimum engine power and propeller 
reversing. 

I CAUTION I 
Use forward thrust to stop the airplane during reverse taxiing. After reverse taxiin~ , 

taxi the airplane forward approximately 5 feet to realign the main landing gear. 

NOTE 

If during p rolonged ground operation, oil tempe rature approaches lhe maximum limit, 
the throttle should be advanced toward FLIGHT IDLE to increase airflow through lhe 
oil coolers. 

e 



turning radii 

MAIN GEAR RADIUS 26 FEET~ 

VERTICAL CLEARANCE 

WING TIP 12 FEET 

VERTICAL STABILIZER TIP 38 FEET 

INBOARD PROPELLER 5 FEET 

OUTBOARD PROPELLER 5 FEET 8 INCHES 

Figure 2·2 

T . 0 . 1C-130!A)A -·1 

CAUT ION 

MINIMLIM SPACE REUU IRE'D 
FOR TURNING IS 17JJ FErl 
WITH THE NO~E GEAR TU RNEC1 
TO THF MAX IMUM OF 60 o rr;Rff!' 
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[ CAUTION ] 

Wfl('Jl ULxi inp; over roug-h, pitted, undulating, or washboard terrain, extreme caution 
must be 0xerciscd and ve r y low laxi speeds observed. 

[ CAUTION 1 
Propeller reversin~ over unprepared surfaces may cause foreign object damage to 
propeller or compressor section. Every effort should be made to perform the pro­
peller reverse check over hard surfaces. 

l CAUTION ] 

Avoid turns with brakes locked on one side lo prevent damage to the tires or the main 
landmg- gear tracks. When possible. avoid braking lo a stop in turns, since damage to 
the landing p:ear a nd supporting structure may result. If such a stop is r equired, re­
cord it in Forn: 781. 

PILOTS 

NOTE 

Item :l will not be required on subsequent 
flights of the cla:v by the s:ime crew. 

1. Brakes - ''Checked' 

NOTE 

Pilot will check emerf{ency brakes on begin­
ning taxi. Upon reaching an uncongested 
a r e:i, copilot will switch to and pilot will 
check norrnnl brakes prio:- to responding. 

(P) 

2. Inst!·UJnents - "Checked'' (CP) , {P) 

NOTE 

Check all heactin~ indicators and turn and 
slip indicalo rs for correct movement. 
Check airspeed and vertical velocity indi­
<.:a! ors for proper reading. 

3. Propc?ller re,·ersing- - "Checked" 

NOTE 

Th(' pilot will place symmetrical pairs of 
throttles in full reverse. Flight engineer 
will advise pilot of any discrepancy. Pilot 
should note ain:raft pull (if any) and com­
pensate as necessary for any discrepancy 
durinf! subsequent :·everse operation. 

2-36 

(E) 

FLIGHT ENGINEERS 

NOTE 

These checks will not be required on sub­
sequent flig·hts of the day by the same crew, 
except that item 3 will be required after 
r efueling. 

1. Propeller reversing - "Checked" 

a. The pilot will place symmetrical throt­
tl es in full reverse. Flight engineer 
will observe RPM within limits and ad­
vise pilot of symmetric torque differ­
ences of 1,000 inch-pounds or more. 
If greate r thru1 1,000 inch-pounds, re­
cord i n Form 7 81. 

NOTE 

If minimum reverse RPM is not within lim­
its on reverse check, closing the bleed air 
switches of symmetrical engines may be 
required to obtain reverse RPM lim its. 

2. Propeller and engine anti-icing - Checked 

a. Place the ice detector test switch in the 
No. 2 position. Note that the i ce detec­
tion warning light illuminates. Place 

{E) 

~ 
~ 
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tht> prop aml en!..: 1111 .1·11 - : 
swilc!; to th<· nr 'Tl 111 1 .. 

I hat tlw ic:P cl<: t 1·C'l H111 '-" 'ri • ~ ; • . · 

ext inl!l.1ish0d. 

b. 'Place lhe icC' dt·tr -c- t•i .- \ " !'° ... · ._ ,. 

Nu. 3µosilio11anc1 1h•I• t; · :• .. 

l <>ction warnin~, Ji <· I.1 ii l\1 11 •· .. . • 

c. Place each ('n;:.i n( 1nl1-- 11 .. (', :11• -! 

cl. 

SWilCh 10 [Jir• o· ~ )l'JS' 1 "'' \ • 

and note· :1 sli!:!·hl w1 !'•(· d, · i .. 1,., " • 
or TTT i 1H'1'c'::isc T~"i .1rn ~ :. · · .-. 1· · 
lh e OFF position and Pvt ·. . ~' ... 
\Orque il1C.: l'C3S'" :u:: I '"' r J', •1 

Turn prup hll!Ci!· :!llcl .~ p,. ,. ; . ,_. 
icin!! swit cnc·~ ( J \ ,i 1i<i t! jf •• ,. ·: 
;1 ti1~w) . u m il ji it.'" :1nt '• ; -L ., ' 
is in ti I(' dr·-it'in c·;.-1·1 ( I ;·: 

ammdc· :· lor 1nn11'· ; ., 1,; I'~, .. 
propc-r c ~·e;li n~. ' " indic it ·1 1 

amperai:c·. tu 11i 1lt· :1· ,. 111 .. 

switch Ol'\ and n ·pc·:i: u11 • ,,, .. 
all prupl'll<'rS h:n·,. lir r·1 · c·;,,., -·· 

e . Turn prop spinn!'r :rn 1 i -1 r.· i1 · !-' '." ! • c· 

O N (on0 al a li nH i a!1r 1 t '»i • :1 !1• • · 

mateJ,- 22 :lll l J' clr.\w ''! , ·"' 1 : • . ·: 
Willi all swit ch c·s Oh . I' ll' l •. • ., 1·i '' i '" 
ampel'a!!·c clraw for a ll pnipt•!1 

f. Place lhe p r op a11ti <·n:..u1 :rn' t-:i t:•· 
master swilcli lo fn,::;rT .: r.-T< '-.;:. 
that lhe ic<' dc!edil'l"· w.: ' • .. ~ ii_:·i · ::­
exiing-uishe<L 

g. Place all uther S \' :tctic .. -: 1 •!·· 1 1 -­

position. 

I CAU110~ : J 

! • 

Never operate lll<' p rop,.l!• r ;11 · i·· J· • . 1,., 

deicin~ for in o r<' ih:111 two<.: '. l'i t: v:: , . · :i· 
airµbne is on !hf' ~rut:mi 

Ope rat e all [uu l' 0 11i:i11r-~ wi· I. ·11<·1 ,.,qp:·:1 : 
from th e Nu. 4 fuc•l laPl: fu• :11 k,l"' l"tT• 
mim1tes or until 1 rapped :1i1 · 11ld 1('; ll :"n · :11" 
:illeviated. 

NOTE 

The above: st<'p is ncc:t·s~.t1' .,.,1., .· pi .. :••. 

cornplishecl dt1r im~ tile: pn 'l: ~·· 1 ~·· ( · t •.. 

NOTE 

Trapped ;1 ir in llH' f11pl c-r1 ,s .'-'lt'~·(' :rn:i .-: 
will ht• indicatc.:cl l;y ~)""' 111· slu ··.~·1::: :· <•)••·:" 
lion of fuel buosle>r punip. l uw p:· 1· ~· !-'" 1' 

warnini.: li!!h!::; a nd lud µ rc·ssu1·1· i11d1t· ; · .. : . 
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4. Taxi checks - "Complete" (CP), (E) 

CROSSWIND TAXIING. 

a. Turn No. 4 boost pump switch ON 
a nd open crossfeed valves 4. 3. 2. 
and 1. Operate all four engines from 
No. 4 tank for at least 3 minutes or 
until trapped air indications are 
alleviated. Turn No. 4 boost pump 
switch OFF. 

b. Tur n No. 1 boost pump switch ON and 
check for normal fuel pressure and 
that all low pressure warning lights 
are extinguished. 

NOTE 

With engines operating normal static pres­
sure limitations may be exceeded. 

c. Close No. 1 crossfeed valve. Ob­
serve that No. 2, No. 3, and No. 4 low 
pressure warning lights illuminate 
and that manifold pressure is de ­
pleted. Turn No. 1 boost pump switch 
OFF. 

d. Repeat steps b and c for No. 2 and 
No. 3 boost pumps. 

e. Turn No. 4 fuel boost pump switch ON 
and check for normal fuel pressure in­
dication and No. 4 fuel boost pump low 
pressure warning light is extinguished. 
Turn No. 4 boost pump switch OFF. 

f. Close No. 4 crossfeed valve. 

g. Turn No. 4 boost pump ON. Note that 
there is no fuel pressure indicated. 
This indicates that No. 4 fuel cross­
feed valve is operating normally. 

h. Turn No. 4 boost pump switch OFF. 

4. Taxi checks - "Complete" (CP), (E) 

The airplane can be taxied in a 30-lmot, 90-degree crosswind by use of nose wheel steering and rudder control 
only. Taxiing can be accomplished in crosswinds up to a 60-knot , 90 -degree crosswind by use of nose wheel 
steering, rudder and aileron control, differential braking, and differential power. Turns to a crosswind heading 
should be performed with great caution and at slow speeds to prevent centrifugal force from aiding the wind in 
tipping the airplane. 
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radar radiation hazard area 

f-------- 100 FT. - - -----1-------- 100 FT ------

35 FT.-

THE RADIAT ION HAZARD AREAS SHOWN ARE AROUND THE 
RADAR ANTE NNAS . ACCIDENTAL ENTRY INTO T HE HAZARD 
AREAS DOES NOT RESULT IN INJURY. IT IS ONLY THRO UGH 
PROLONGED EXPOSUR E THAT THE POSSISLILITY OF DANGER 
EXISTS 

35 FT 

70 FT 

20 -
FT 

AREA HAZARDOUS TO PERSONNEL 

POSSIBLE FUEL IGNI TION AREA 

BEACON TRACKING RADAR 

20 
FT 

-- 70 FT 

t--------100 FT-------~-------- 100 FT -------1 

Figure 2-3 
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danger 

TURBINE 
DISINTER 
G RAT ION 

ZONE 

areas 

GTC EXHAUST 
AllA 

r ·· PROPELLER 
/ DM..JGER AREAS 

I 

I 

Pl Of 
!IV-Sf 

MAXIMUM POWER, NO WIND 

DISTANCE AFT OF PROPS· FEET 100 200 300 400 

WAKE VELOCITY · KNOTS 128 107 92 80 

Figure 2-4 

ENGINE RUNUP 

500 

69 

Engine runup will not be required on subsequent flights of the day hy the samE' flight c rew . Select an n.rea 
which is free of foreign objects . Head the airplane into the wind. (See figu ::.-P 2-4 for daBger areas . ) 

[ CAUT~~~~ 1 
To prevent excessive stresse s on the propeller and to prevent 
wi.ng lift and resultant severe s tructural damage due to a pro­
peller contacting the ground. the airplane will be headed into 
the wind within 30 degrees of win<l direction for engine power 
settings in excess of 7, 000 inch-pounds of tor que or greater 
when the wind ve locity is in excess of 10 knoi s. 

Do not run up two engines on one side simultaneously. The 
thrust available is sufficient to skid the nosewheel sideways. 
Simultaneous full reverse power on all e11gi.nt:! s may lift the 
nosewhee 1 off the ground . 

NOTE 

The BEFORE TAKE-OFF checi-:list may be performed prior 
to engine nmup. If the BEFORE TAKE -OFF check Li st is 
accomplishe d prior to engine n.1m1 p , ensu.n' :'\ll BEFORE 
TA E E-OF F- ch!~Ckll.st itc rn ~· a1 f' c0ni ~:uH·~: ! or t.a l~e -off. 
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When Opl'1ali11r: l!t ' airpl a111' un cith<.•1 silo\•· su r l.in·:-. ;it t1·11:ji•. 11\ 1 , •• 11• " I" .. , 111. • ' 
0 11 sli ppe rv surfa 1.:es, cl l't'i:1t i 1.ms 111ust h0' n1;1dl' fol' ('1w i11t • :111d p 1·111w1 l1 t 1In1·f: 111 ' "' • • 

clurC'. C ltr <.:k the euf!ill es in s :vmmetri<:al pa i ri; w h<.:n ll t'f'c•s:;:in·. \'~• l 'M 1 rs1· !l.i·tt!:;l 1>11 

r C'm:-ti nrng 11ai r of enf.!illC'S l o prevC'nl tlw :iirpl ant• f1·on1 -;lidimi lonv.11·d 111 ak"-' .t\111• 
will n-11 p i ev ent tlw ail'pl ane fr'urn 1110YilH: forwal't:I if c:at'h •)i IL1u1 •·l!!."i111--· is pr••o11•c·1:1• 

more thau :lpproximatel~· 8.000 i 11ch-pouncls of to r qu". Aniid parkin; :11rplunl·!• t ·lcJs1 
toµ-ethe" during irrouncl tests. WhPn runup 11n1sl I •<' 1.:1>nclur.iNI 1111 s li pJ>< '"' i-;11rl.1<·(·:.; . rf ., 
nol atlE•J 1111 lCl maJ·p full power <·ilPcks until l1 1C' airp l.1 111· I f> ii 11nl u1• 01• ii•• r11!1W:'" 
l 'C'Cl!iy I oi tal,e- oJ'. 

]. Nosf' whtPI : parkinr. br:-ikc - "Cenh"l'Pd. 
Set" 

2. En~inr Hunup - "Compl efrd '' 

D o no! n111 up all rvur en~inei; l o m::i"imun ' 
power sirnull211eousJy. Thl' thrust :irnil­
able m ay be suffici ent lo sk id l ocked 
whePlS and chocks . Do nol run up two en­
gines on one side simultaneously. The 
th rust availabl e is suffi cient lo skid the 
nose wlwel sideways. Si multaneous full 
reverse power on all engines may lift llw 
n ose wh( pl off the ~round . 

NOT E 

This check will be completed by lh<' fli ~h1 

C'ngi neer. The p ilot will positi on the throl ·· 
tles as r equested. This checklist is con­
s idc r e el c om plelt• .1pn11 response from I hr 
e ngi 11 E'<' r. 

( P! 

NO T F 

Th,. C'1J f~i111 •t•r will r<'n11r•:-:I pl1s i t ionrni! 111' 

lhi·oftlr~ swilcl11" a" r1·ci1•11· rd. H1 main 
~ilPl!I on J'l'Sl.llt<> of inoi11<'11;i! chPC'l:s un ­
l c•s::; :t d !S('l'l']l:lll(~ ('\'lSI s. 

~1. G1 •ll' llcl icl ~ t· Hl'i\J ·· \V1l11i1i l in1its 

11. Fli~l"l i d)(• HPi\1 - \'.1th111 lim ils 

c. T'rnpe ll c.>1· o pr2ralion - C'hN ' kC'cl 

(1) S(': lhrnftles ill <1fol'C r onic fuel COll ­

lrolJ 111g .t11d ;1 m1n1111um of 8.000 
inch - pn11nds uf f Prqu <>. 

(2) Check tnat TI P i1J is within 11m ils. 

(3) Turn el edron1 c.; pruJl gov e r nur 
swil chc::; OFF. (' Jwck ll1at nPM 
is still wilh i11 l in1ils. 

(4) T u rn all fuu1· sw itches fo SYNC. 
n PM ul' th<' en1,uH•::: should IH• 
w it hin Ii n1ils. 

d . Eng int· inst r uments - With Ill limits 

LWAR-NING I 
lf en1ri 1w insl n 1111 t>nl s .in· 11ot similar in 
fu e l fl o w. TIT 01· Lurqt1t', willl sim ilar throt ­
tle posilion. a propulsion sy s! em malfunc­
tion m ;iy C'>.ist. R<•ft' r lo Seclio11 VII fur 
GHOUND CHECKOUT OT' T llE TEMPERA ­
TUHE DA T l l i\l c u r;TJIUL SY!"Tr:i\J. 

., 1! 
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BEFORE TAKEOFF. 

PILOTS 

NOTE 

Items previous!~· briefed need not be r e ­
pca.led. 

1. Crew bricfinµ - .. Completed" (P) 

a. Takt·ofJ and climb data 

IJ. Si~nals for {!ear and flap retraction 

c. CP E emc-rgency actions during takeoff 

0 ) Aborted takeoff 

(2) Emet·gency return 

d. Departure procedu r es 

(1) Navigation radios 

(2) Radar altimeter (set for emergency 
r el urn) 

(3 ) Review clearance 

(4) Hazardous terra in/Obstacles 

2. Trim tabs - "Set'' 

a. Indicators - Checked 

b. Elev tab power swilch - NORMAL 

3. Autopilot - "OFF" 

4. Flaps - "50%'' 

5. Flight controls - "Checked" 

6. Hydraulic pr essures - Checked 

7. Instruments - "Checked' ' 

8. Safety belt and shoulder harness -
"Fastened, Unlocked" 
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(P) 

(P) 

(CP) 

(P) 

{CP) 

(CP), (P ) 

(CP), {P) 

WARNING I 
If a positive decrease in torque is no< noled 
as the throttles are r eturned to Ground Idle . 
a propeller malfunction exists that may 
prevent lhe propeller blade angle from dE:"­
creasing to the !-!round idle 01· reverse 
range. Maintenance action is requi r ed 
prior to fliirht. 

FLIGHT ENGINEEHS 

1. All exits - Secure 

a. Windows - Closed 

b. Hatches - Secured 

2. Pressurization (ferry ni{!ht only) - Set 

a. Rate knob - MINIMU:\1 

b. Set controller to desired altitude . but 
ne\·er lcss than field elevation. 

c . Air conclilion master swilcll - As 
required 

3. Propeller cont r ol switches - Sei 

a. Eleclr onic prop ~ove rnor switches -
SYNC 

b. Sync master swilcll - No. 1 or No. 2 

4. Ice control panel - Set 

a. Nesa - NORMAL 

b. Pitot heat - ON 

c. Prop and engine anti-icing - ON A UTO 

5. Fuel control panel - Set 

a. Crossfeed valves - CLOSED 

b . Main tank boosl pumps - O!'\ 

6. Warning lig-hts - Checked 

7. Instruments - Checked 

8. Lighls - Set 

a . Nnvi~alion li i_rh ts - As required 

9. Safety belt and shoulde r harness -
Fastened/ Unlocked 
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T.0. 1C- 130(A)A -l 

9. Before Takt::off checks -
"Complei e' ' 

(CP). (E), 
(N), (FCO), (IO) 

10. Before Takeoff checks -
''Complete" 

(Cl'}. (E). 
(N), (FCO), (10) 

LINEUP. 
PILOTS 

This checklist will be accomplished immediately 
prior to or whil e laxiing onto the active runway. 

1. 

2. 

3. 

4. 

Oil cooler naps - AUTO 

Extel'ior lights - As required 

IFFi SIF - SET 

Anli-skirl - ON 

NOTE 

On aircraft not modified by TCTO 1C-
130A-743, do not tun anti -skid on until 
sla rt of takeoff roll. 

5. L ineup checks - "Complete" 

TAKEOFF. 

(CP) 

(CP) 

(CP ' N) 

(CP) 

(CP), (N) 

The following paragraphs discuss normal, maximum - effort, obstacle clearar.ce, and crosswind takeoffs. Use 
T.0. 1C-130(A)A - l-2 as necessary to predicl airplane performance for any takeoff. Refer to Section V for air ­
plane limitations. Refer to Section III for p1·ocedures to be followed during takeoff emergencies. 

NORMAL TAKEOFF. 

The throttles are gradually advanced toward maximum power. The copilot will monitor the engine instruments 
and adjust throttles to ;>t·event maximum allowable power from being exceeded during the takeoff. Normal t:tke­
ofl is made with 50 .r:;ercent naps. Whenever charted performance is desired, maximum allowable power should 
be applied before the brakes are released, as all takeoff performance data are based on this type of takeoff. 

[ CAUTION:] 

Under low ambient lemoerature conditions. never olace the throttles in the TAKEOFF 
position without monitoring the torquemeters, since it is possible to exceed the maxi-
mw11 allowable torque before reaching maximum turbine inlet temperature specified in 
Section V. ln addition, inc r easing ram i>.ffP.r.t nuring takeoff will increase torque for 
any set turbine inlet temperature. This means that torque n:1ust either be set below 
maximum allowable when setting power for takeoff, or power must be reduced as air­
speed builds up. 

NOTE 

Nose wheel steering is required in addition to aerodynamic control when takeoff is con­
tinued after engine failure and prio r to reaching minimum control speed. 

NOTE 

During the takeoff run, the pilol maintains di rectional control with the nose wheel 
stcc ring unl il the flight controls become effective. Concurrently, the copilot shall hold 
the cont rol column forward and keep the wings level with the ailerons. As speed in­
creases, the pilot discontinues nose wheel steering and maintains control of the air­
plane throughout the takeoff run by coordinated use of the flight controls and power, 
according to the circumstances of speed, crosswinds, and runway condition. The 
fiil:!'hl engineer will monitor all systems and report any malfunctions to the pilot. 
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!111· :t sn1ovtl1 1r.1ns1111111 111 Ltk1 ,,fJ ~111111clt. rot;1i 1 Jil o! tl11 .i 1rnl:i1 , :-.l111.Ji, •l :-.• ·<' ,• 1J-'in·o~.i1.: •t .. l :, ;, ~.not~ 1.r·­
low th(· t:ik.(·Oll spf'•«f 01· al ih1• 111 1111;11111 11 C'Ollt r11l Sp\'f·,l, wl11cht'\'< 1· 1:-. ,:1·, .ti•. 

MAXIMU M EFFORT TAKEO FF AND OBSTACL E CLl:ARANCC:.. 

~RNING) 
On nn ahurted t:ckr·nff wifl1 c:n~i1w h lecd \'.elves clos1 ·d .Hid :.ort11,1l br,i1,.,s l ::i il O?' mcl-
11111<·! 1un. Pll1 t• 1·~1· 1 w 1,· l1r:1kc· p1·c·ss111 ·<· will not ht· ;n·ail:il>l<• 111 1l1·S!:. tl1c· (·11d11t tll l'l'd \' ,1l vt's 
:1 n · op. •nNl. · 

A maxill !U!ll cfJ 11 ..t l:tkhitf b 111,1(11• ,._,. holc!111;! lhi hr<ikC'!' llll 11ntil C'll:! llit-S :u \• SLH>ihzc·<I :H !i\:JXLJ1"ll11 j'lOWC'r. 

Pi 1·for111a1u· p <1:11.1 a 1·1· IOI' il1< !,11 p<•1'C'fl11I fl:1p c·onfi f' ur.; l iun. For a 1ll<tX111111oll L'ifoi•l t :1k<•uit, acc-c·lc·r.ilL· 011 the 
runw.n• to t,1ke>nff SJH-nl and pull tlw n<J~t H)J t1nl1 I I Ile ai rpl allf> le:av,:s the· ~ 1'11u11d. T:ck~tifJ speed may liv lower 
lh:cn 111111imum < ontrul s1wcd. 1'Pl1-.wi thr l:in<1111!! gt>,1 :· oncl adjusl llw a1111u<h · of tit;.: :lll'plane lo :1lla111 ohslarh 
c-i .. ·<11':111c·;· s1w1<1 .. .\ f i. 1 c!i .. i-1 11~ 11n u11s1:1<·IE. slon•\1 n-11-.11'1 t!H ti.qi;,. w hil. m:1i1:1:cinm,! .dtllt1Cll anrl :l<·celc-:rah' 
t<1 l>esl cli1 11l1 SJl<'1 d. 

Unct<•1 low ;1111ll1c11 t it>mpc>r:trure c01H.l1Lions, 1wvt·r pl.1<'C. 111 <·· 111 rutll e:o 111 111€ Tl·.KEOFF 
pus1!in1J williou1 1111miior11:1-- lh1 torqtH•mt-1e1·s, si nce ii is ,,us:.il1lc· t., exct·C'rf lh1• maxi­
u1un allowal>ic- t t r.1uc ll,: Jui·c 1 e~1c•hi11g maxin1111n w1·h11h iul i:·I to1:pt r:1!11n· SJ)(>cif1ed L'' 
:"'li'C-lHl•l \'. 111 ~i~lllwn. lll<'fl'::t stng r ;1111 t•Ift-C'l dudn;• !.1k1·off will inc:rca~c torque.• for 
.111~ sc l t111·i11n t i11l<•t ll'lliJ •• r:c11 1n . 'J' lt1s mc·:111~· fh:11 l t1l'qt1i. 1 1111~;1 ... ilh i. 1 h1 ::-.c·t lw1rn1 
111.1xin1u111 :ill0\\,11>1< wht·ll S!'tli11~· pu11·cr fur t.ikvofl. OJ' pow1 ,. n 11 1~1 1,,. n•duc~:cl 01.s :-1 11·­
S))PC'd huilcts up. 

NOTE 

011 :.;11·pJ,11ws motltri. d Ir, T.t"1. 1( -1311- 708. lhP st.d i '"-ll'lllH!, ilv:·n n~:t ~ \,,.. acl\1<ill•ll 
dur inf:." n1,1xim11111 C'ffort taKPoft. 

cnOSSW IN D TAKEOFF. 

, ·, .,.::swind takeofft.. with re!!al'.i !n dirt->l'ttonal c·ontrol of lht- airpl:tnt-. r.n m:1clc· e:;,senli;;lly t-hP sanH· .1:; norm:tl 
t. 11 <'oifs. Initt:ill~ . . thL pi lrn m:lim.,111s <11rc•C'l 1on.d control with nos~ whee l :>tt'(' l'ill!! and rudder :is it l>Pto11:es <·f-
fN'l1ve , while· llie copilot m.1inl:1 ms ~1 win~•-lt'i'l'l ::itliu.1cle with the ailt>run~ ln1Te:l.S<> takeoff spe-C'd (sN• T.O. 
u ·- 13o(A)A-1·· 2, Takr>off rros:w:i nn C'hn l'I) :1s nect>ssary when ent:o11me1·i11:: hig-hel' crosswinds. Hold tile nos1 •­
wh1:<>l un lhf' n111~a " until .rclittt;ti>tl l3kc·of1 spt-t'd is reached and abn1p1l~ 1·ma1e the an·pb ne lo }ll'e;:enl skipping. 
AH Pt' ltft off , l h t> l111t- oJ Jh~ht shunld be: ah~nf'd w1llt lht- runway unti l cruSSlllf! th<' ~i1 field uoundary. 

AFTER TAKEOFF- . 

As ~onn as a1rl1uJ'1w (and al th<· C'rin1ma11<1 of th< pllnl} . r r 11·ad 1lH: h1nd111g g'l':JJ'. \ilhrrn" safr altii"ud r is r1:.:1chrcl. 
amt :11 no lt!SS lha11 20 knms alH1\ l' l::ikt>ofJ SJlh"i. J l·trad lht· flap :, 

NOH: 

Rel1·acirn~ the lanc1i11r; gp31· ;ind flaps simullaneouslv will !'( s1dt in:; s}O\l•er lh:in nor­
ma.J operation of both. 

e 



T.O. 1C -130(A )A-l 

\l.11111:1i11 m:1x1n1um ])l1\l C·r unlil th1 .:1:·pl:1111 n.;wl 1·!" Lht· uesirNI c-ltmlJ sp(•NI as dc-lcrm inf'd from T.0. l (' ­
l J!1lA iA-1-2 (Hesl C lunb Spl'l'Cl) u:· l!5c tll" l,1J.lt l1duw lo pn•\"t'nl l'Xccssn·t nose hi~h nttitudes. 

11:1() KlA S I 0 10. 000 f eN 

170 KIA:' 10 15.000 fc·c·l 

160 KIAS 10 25.000 ft:l'l 

P<:.-1 form:1nc:c · c:h:11·Ls aliove 25.000 (c>M. 

PJLOTf:. 

1. Landin~ g-ear - ··up·· 
NOTE 

When t he lasi main gear contacts the up 
11111it switch , moment a ry fllcke1 of the nosr .. 
µcar rnctic:ator ina ~· ut.:<.:ur. M omemary 
flicker is cons1de re•d normal and should not 
rausP am· adverse cffc>c1. 

2. Flaps - "UP" 

(C'P) 

(CP ) 

3. Bo l J\11<· - Talk / OFF' WP). (P J 

4. L;rnd1n~ lig:hl pane~ - Sci 

:i. Taxi li!!hts - OFF 

h. Lancllll!! li ::tn switctws - OFF 

c. Landin~ li ~hl n:onitor switches -
11N ract. HOLD 

5. Ifada r ~1lt 1melc r - '"As required" 

(CP) 

(]• ) 

FLIGHT E~GI:\EERS 

I. ADI - STOP 

2. PrC'ssuriz:1l 1on (fern ilig-ht only) -
Chcl:kt:d 

3. LC':iciin!.'. ectµc anti-icinl! - Checked As 
requi red 

NOTE 

Lc•adinµ edµ-c anti -icin~ will be checked on 
lhc l'i 1·s1 Oi!!hl of lhe day. Turn the wing. 
:rncl cmpennaµ-c anti -icin~ on until a t empcr­
:tlu1·E:' rise is noted on the indicators. This 
will eliminatf' anv moisture in the system. 
Turn the win~ and empennage anti- icinp. 
OFF and note a decrease in temperature. 
T he wrnp. and empenna~e check will be co­
orchna1 ed with the pilot 

6 .. After T;,ikeoff chc.>cks - "Complt>lc··· (CP). (E) 4. Afl<'l' 1akt'oif c:hec:ks - "Complete " (CP}. (£) 

FLIGHT CHARACTERISTICS. 

llel<•r to SC'cl1on Vl for detailed information on tht< airpl :uw fii(!hl charnclc rislics. 

CRU ISE. 

llcfn to Section Vil. Fuel J\ln.na.g-ement Proc:c:durC's: 1·C'f (• 1· lo Appendix l, T . O. 1C-130(A)A- l - 2 for cruise powe r 
sett i Bf! s. 

Do not pl act:- tlw cn~ine conchtion le>\ ers 111 :111\" position other than FEATHER, RUN, or 
AIH START dunn(! CT!ght. 

NOTE 

If ofispeC'cl or l1uctuatinp. condition occurs. refC'r l C• P110l'ELLE11 FAILURES in Section 
!II. Turbulent fii!!"ht conditions m .ty caus(' exc:essn·c rpm flue;tuaiions. 
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T.O. 1C-130(A)A-1 

FIRE CONTROL ALIGNMENT. 

PILOTS 

1. Electronic fuel correction - LOCKED 

2. Sight - "Set" 

a. Azimuth and elevation - Set 

b. Filament switches - ON 

c. Rheostats - Set 

d. Gunsight test panel switch - TEST 

3. Flaps - "Set'' 

4. Autopilot - ''Set" 

5. Alignment - "Checked" 

a. Ground alignment point - Identified/ 
Confirmed 

b. Guidance - Checked 

NOTE 

Pilot should check for proper guidance in­
formation and make altitude or airspeed ad­
justments if required. When the guidance 
needles center transition to the sight and 
check the recticles aligned within command 
or locally established tolerances. Flap set ­
ting, computer t rue airspeed or indicated 
airspeed adjustments may be necessary to 
correct for differences between the guid­
ance and gunsight presentation. 

c. Sight - Adjusted 

(1) Adjust sight so that movable rec ­
ticle is superimposed on the 
ground alignment poi nt. 

d. Sensors - Aligned 

NOTE 

Sensors should be aligned within command 
or locally established tolerances. Sensor 
alignment err ors may be corrected by use 
of the boresight box. 

e. Wind and offset - Checked (if not 
g round checked) 

(CP ) 

(P) 

(CP) 

(P) 

(P) 

6. Fire Control Alignment checks -
"Complete" 

(CP), {E), 
(N), (FCO) 

2- 46 

FL IGHT ENGINEERS 

1. Firing mode switch - Set / AUTO 

2. Master :irm switch - SAFE 

3. Fire Control Ali gnment checks -
··co•iiJJlete" 

{CP), (E), 
(N). (FCO) 

;:. 

e 
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EN ROUTE 

NOTE 

This checklist will be coordinated between 
the CP and EWO and will be accomplished 
when CP duties permit but before entering 
an enemy threat area. 

PILOTS 

1. ALR-46 - Checked 

a. Intensity controls - Se! 

b. Self test - Checked 

(CP) 

2. Enroute checks - "Complete" (CP). (EWO) 

PRE-STRIKE. 

PILOTS 

I CAUTION l 
Prior to initial operation of the 40W illumi­
nator disengage the autopilot and turn the 
radar to standby due to possible overload 
of right hand AC bus. 

1. Electronic fuel correction - LOCKED 

2. Sight - "Set" 

a. Azimuth and elevation - Set 

b. Filament Switches - ON 

c. Rheostats - As required 

d. Gunsight test panel switch - TEST 

3. Dispenser master arm switch - "As 
required" 

(CP) 

(P) 

(P} 

4. Flaps - "Set" 

5. Autopilot - "Set" 

6. L ights - "Set" 

(CP) 

(P) 

(CP), (P) 

WARNING I 
The pilot will direct that all cockpit and 
cargo compartment lights be set to the min­
imum p ractical setting and that the exterior 
lights (except for the shielded rotating bea­
con) be extinguished and exterior light cir­
cuit breakers pulled before entering an 
enemy threat area. 

T .0 . 1C-130(A)A-1 

FLIGHT ENGINEERS 

1. Lights - Set 

2. Dispensers and flare launchers -
ARMED/ As required 

3. Master arm switch - SAFE 

4. Firing mode switch - Set 

5. Gun control panel - Set 

a. Gun control switches - As required 

6. Guns - "ARMED" 

NOTE 

The flight engineer will respond only after 
notification from the weapons mechanic that 
the guns are armed. 
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(N) . (P) 

. } 

•I ,. ,, I ' 

~ARNING I 
G ms w!ll IJ!: a r med only over designated 
1.1:·!.!•'I ' !" hos!!l< :1r0:ts. 

NOT E 

·r 111 !li 11 c11;11H·r·1 will n•spond only after 
l111t: 111·.ilt<H1 ln1 rn tlr: weapons mechanics 
tl :t• 111c t·un~ . .i·c ~1 rn 11•d . 

(P) 

l• ·, - ~ • r.l.c c·:•,.,.,,,... - " C:on1plc>lc" (CP), (E) . 
(NJ. (FCO). (IO). (WM) 

ftOS1-S I RtKE 

PJLOTS 

l:~RNING I 
lkl<'ns11·c· 1·q11ip111ent will not be deactivated 
until dr·a" tJf crH·n1 "' threats. 

NOT E 

TtH f11 .:li1 en::111np1· wi.11 r<'spond only after 
n n1 t~ •• 110·: froi1• tlw weapons mechanic thai 
111! .: 1 ,,.. :11·c cit ar·rned. 

-· ln:-.pc·nsvr n1,1St<>1 arm switch - "OFF" 

.•. f<t ,. •ost.Hs - OFF 

I . Fi1.J111c-n! swud1es - OFF 

(E) 

(P) 

(P) 

(P) 

(P) 

(CP), (P) 

~. J· ,~: 1 -:--~trikr l'ht·c·~.~ - .. c·cnnplete" (CP), (E), 
(!\) . (FCO). (IO), (WM) 

:.:-4 1-< 

7. Pre- Strike checks - "Complete" (CP), (E). 
(N), (FCO), (IO). (WM) 

FLIGHT ENGINEERS 

1. Master arm switch - SAFE 

2. ALE - 20 dispenser switch - SAFE 

3. Gun control panel - Set 

a . All gun switches - SA FE LO RA TE 

b. Firing: mode switch - AUTO 

4. Guns - "DEARMED" 

NOTE 

The flight en!!ineer will r espond only after 
noti.ficalion from the weapons mechanic that 
the guns are dearmed. 

5. Lights - As required 

6. Post- Strik'!! checks - "Complete•· (CP), (E). 
(N), (FCO). (IQ) . (Wji.1) 

e 
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T.O. 1C-1 30(A)A -1 

DESCENT. 

PENETRATION DESCENT. 

A penetration descent is made in two parts. The first par t is from altitude to 20,000 feet at maximum lift over 
drag speeds. with throttles at FLIGHT IDLE and gear and flaps up. The second part is from 20 ,000 feet clown at 
a constant 250 KIAS. Refer to the Penetration Descent chart in T.O. 1C -130(A)A-l-2. 

RAPID DESCENT. 

Gear and Flaps Up. 

The highest r:alP.s of descent are obtained by r etarding all throttles to FLIGHT IDLE with gear and flaps re­
tracted and descending at maximum speeds, as shown in Section V and tabulated on the performance chart. The 
r apid descent chart with gear and flaps retracted is based on maximum speeds for 25 ,000 pounds of cargo or 
less. Refer to the Rapid Descent chart in T.0 . 1C- 130(A)A-l-2. 

Gear and Flaps Down. 

At slow airspeeds, the highest rates of descent are obtained by r etarding all throttles to FLIGHT IDLE, de­
creasing airspeed to flap limit speed (145 knots), and extending landing gear and full flaps. Descend al 145 
knots. Refer to the Rapid Descent With Full Flaps Cha r t, T.O. 1C- 130(A)A- l-2. 

NOTE 

Repeated actuation of the landing gear under full cabin pressure differential conditions 
is not recommended. 

NOTE 

Flight idle engine torque during descent and approach may go negative and cause an 
NTS signal on one or more engines. This will cause an rpm and power fluctuation, r e ­
sulting in a yawing condition on the airplane. To correct this condition, move the 
throttle(s ) forward to bring engine torque out of the NTS range. The use of wing and 
empennage anti-icing will further decrease flight idle torque. 

BEFORE LANDING PATTERN. 

This check will be accomplished prior to traffic pattern entry and/ or before commencing any type of instru­
ment approach. 

PILOTS 

1. Crew briefing - "Complete" (P) 

a. Approach 

b. Minimums 

c. Missed approach intentions 

d. Radios / Nav aids 

e. Terrain/ Arrival r estrictions 

f. Landing data 

FLIGHT ENGINEERS 

1. Landing data - Computed 

NOTE 

A new TOLD card will be required any time 
gross weight changes 5,000 lbs or more or 
outside temperature changes 5°C or more. 

2. Pressurization (ferry flight only) - Set 

3. Fuel panel - Set 

4. Guns - DEARMED 
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T. Ci l < -1 ·w ! A 1.' 1 

NOTt: 

Prnn· !u land1111! 1111· pi"'' ·v1ll .t<h·1sr th~ 
flt; ·J1 c·11l'ifl ('('J" •11 Lia· l ;111din~· li<'lcl d1·1•;1lion 
.lllcl nmw:i~ tc•n1pvr:1IHn·. 

2. S:1Jety belt an<! shoulclt>r ha r rwss -
"F.1s1enc·d. t:ntoc·kl'CI' 

(CP). (P) 

3. l l1:c1 romc fuc·I r r1rrc·cli•1n swilc-11 
1\:; l'l ' t']l.1 I J'l •d 

N OT E 

(CP) 

Land tn!.! is no1·111alh m ,1tk with the elec· - ~\ 
I ronu.: fut·I con<.'cl ton switch. in the CO!\ - ~ 
TROLLED position. When the LOCKED 
posit ion is used, it is rccornmf'nrlcd that 
the swi tch ht· pl :tl'l'ri i11 L(>CKI~J) with llw 
engines operatin!'. at stabilized TIT of 800° 
or above and al :rn airplanP. altitude within 
5000 fed of f1dd <.•l<'V:ltiu11 

4. ALH - 46 Inrensitv - Set (CP) 

5. nadar altini<:l<'r - "'Sd"' (P) 

:1. Sc>l l ( I 1000 fl At;I , 

6. Alt11n eters - '"Stale sctt1n~·· 

\ WARNl.:l 

(CP), (P), (N}, 
(FCO) 

All 1 1 11Hicr~ will hf' set l u station pressure 
(Q l'; JI) ii availabl E> whc·11 1 ransiring- the tran­
sit10n level. Altimct Prs :nay be set when 
ah •V t-. bu! rlParC'cl thn1ugh !he transition 
11·\·c·l. Tlw allin1cl(•r' s in1ernal vib rator 
m.1~· beconit: 111opr>rative due In inlernal 
la1lurc· ur d e: powc·1· iail11rt·. If this should 
occur, the l 00 fool pornt er may momentar­
il) hang up whe11 passinr. f h r ough 0 (12 
, ,. dock position). Pilots should be espe ­
cially watchful for Lin~ failure when thf'ir 
m1mmu m approach aHllude li es within the 
800 ro 1,000 ioot p:irt of lhe scal e (1,800 -
2,000 feet, 2,800 - 3.000 lE:el, etc) and should 
us<' :rny appropl'iell"c ;:iltitude backup inior ­
niati on available•. The l CO foot pointer 
hang-up can be minimizecl by tappmf! the 
case· of I he altimeter. 

7. Bcforf' L;;ndinh' Palt<>rn checks -
"Complelf'' · 

BEFORE LANDING. 

(CP). (E) . 
(N), (FCO), (IO) 

NOTE 

5. Before Land ing Pattern checks -
"Complete" 

(CP), (E). 
(N), (FCO), (IO) 

Thl· pilot rnay c..ill for flaps and gear before calling for the BEFORE LANDING check­
list. 
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T.0. 1C-130(A)A-1 

[ CAUTION I 
Landing with ENTC test switch in the test position may result in loss of reverse thrust 
action on one or more engines. 

PILOTS 

1. Rada.r altimeter - "Set " (P) 

a.. Appropriate HAA HAT 

2. Flaps - "As required" 

3. Landing gear - "DOWN, Checked'' 

(CP) 

(CP), (P) 

I CAUTION: J 
Just prior to landing, the nose wheel steer­
ing indicator will be checked to assure the 
nose wheel is not cocked. 

NOTE 

When climatic conditions require the use of 
the MLG drive switch, place the switch in 
HI TORQUE prior lo a.ctuating the landing 
gear lever. Return the switch to NORMAL 
after the landing gear is extended. 

NOT E 

The landing gear position indicators (air­
planes AF53 -3129 through 55- 0014) or the 
three landing gear position lights (airplanes 
AF55-0029 and up) are the primary sys­
tems to indicate that the gear is down. The 
warning horn and light are backup systems. 

4. Landing lights - As required 

5. Hydraulic panel - Set 

a. Brake select switch - Checked 

b. Hydraulic pressure - Checked 

(CP) 

(CP) 

6. HOT Mic - "Set•· (CP), (P) 

NOTE 

Pilot and copilot will set control panels to 
LISTEN ON, TALK ON. Other crew mem ­
bers will set LISTEN ON. 

7. Before Landing checks -
"Complete" 

LANDING. 

(CP), (E), 
(N), (IO) 

See figure 2- 5 for approach and landing pattern. 

FLIGHT ENGINEETIS 

1. Hot Mic - Listen ON 

2. Landing gear indications - Checked. 
DOWN 

~. Anti - i;kid tes: (some airplanes) -
Checked 

4. ATM - Se! 

a. ATM switch - RUN 

b. Voltage Frequency - Checked 

5. Safety belt ar.d shoulder harness -
Fastened / Unlocked 

6. Before Landing checks -
"Complete' ' 

(CP), (E). 
(N). (IO) 
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approach and landing( typical) 

2-52 

NOTE 

Refer to T .O. 1C·130(A I A · 1 ·2 
For Landing Dmance. Thresoold and 
Touchdown Spe~ds 

DOWNWIN D 

PATTERN ENTRY 

Before Land ing Pattern Checklist - Completed 
A irspeed - 170 KIAS 

Before Landing Check list 

NOTE 

Tra ff ic Pattern Airspeed 
Alter the Bef ore Landing 
c 11 eck l ist Is completed w ill 
be l 50 KIAS or Approach 
speed, whichever is higher. 

Figure 2 ·5 

TOUCHDOWN 

Airspeed - Threshold Speed 

FINAL APPROACH 

FlaPS - 50% or 100".C. 

A irspeed - Decreasing to Approach Speed 

~ 
~ 

.,; 
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T.O. 1C-130(A)A -1 

WARNING I 
The failure of one or more propellers lo reverse may result in complete loss of direc­
tional control. After touc hdown, if the throttles a r e moved into the g- round ran~e with a 
movemem which is too rapid . it is possible to· lose control of the a irplane before a 
propeller malfunction can be detected. The movement from th e fli~hl range into the 
ground ranp:c' should be made at a reasonable rate which will permit detect ion of a mal­
function. such as failure of the low pilch stop to retract. At the first indication of di­
rectional control difficulties during reversing". immediately return all throttles to 
ground idle. Maintain directional control with night control s. differential braking . and 
nose wheel steerinl! as required. After identif~·ing the affected propeller . symmetri ­
cal propellers may be reversed and the affected engine shutdown while il is in ground 
idle. Rudder, differential power and brakes are the primary means of directional con­
trol. Durint: th~ final sla~es uf landing roll. reduce reverse thrust tr conditions per ­
mit. lo prevent dt?bris from c:1Usin~ restriction of visibility or engine damage. 

I CAUTIO~ l 
It is possible to scrape the ait bottom of the airplane when landing with extreme nos E> 
high attitudes. 

[ CAUTION I 
Propeller r eversing with an unbalanced fuel load can cause an ext r eme wing- low atti ­
tude and undesi!'able control characteristics. 

f CAUTION l 
Do not move the throttles below the FLIGHT IDLE gale above 105 knots indicated air­
speed. £'\•en with an operable Engine Negat ive Torque Control disabling system. cer­
tain eng'ine-propeller conditions may result in pitch lock of the propeller(s) in a pos­
itive thrust setlin~. loss of engine power, and a directional cont t·ol problem. 

NORMAL LANDING. 

Normal landing configurnlion is 100 percent flaps. Refer to T.0. 1C- 130(A)A-1-2 fo r landin~ speeds and dis­
tances. Every landin!?, should be planned according to runwa~· length available and the general prevailing operat­
ing conditions. Normal landings should also be planned so as to use all of the ava ilable runway length lo pro­
mote sale. smooth, and unhurried operating practices: to preclude abrupt r eve1·se power changes: and lo save 
wear and tear on brakes. On final approach, begin to decrease airspeed from app t·oach speed at a point that 
will allow a gradual slow - up to cross the runway threshold at threshold speed. Touchdown should be planned al 
the speed computed from the appropriate landing speed chart. After the main wheels touchdown, lower the nose 
whcl.'l :;muulhl~· lo the runway before elevator control tS lost. \Vhen the main and nose landin? gear are firmly 
on !he ground . the copilot must hold forward pressure on the control column and maintain a wings-level attitude 
wilh ailerons. as needed. Concur rent ly. lhe pilot maintains directional control and decelerates the airplane 
through the coordinated use of the rudder, differential power, nose- wheel steering, and diffe r ential brakes ac ­
cording to the speed. wind. and runway conditions. Reverse thrust is applied by moving- Lhe throttles from 
FLIGH T IDLE lo GROUND IDLE. and then into REVERSE range in coordination wilh nose -whee l s tee ring. 
Brakes must be checked during the landing roll. 

CROSSWIND LANDING . 

To check the maximum allowable crosswind components for landing, r efer to T.O. 1C-130{A)A-l - 2. Use normal 
final approach speeds if the wind is steady. When winds are gusty. a slight increase in approach airspeed is r e ­
commended. (Al the liizhler gross weights. it is advisable to use less than 100 percent flaps in order lo touch­
down ma in g-ear first al these touchdown speeds which are higher than normall y recommended. ) Immediately 
after the main wheels touch down, lower the nose wheels and hold in firm contact by using the elevators. During 
landinl! roll. control the airplane directional ly by usinir ail eron and rudde r control, nose-wheel steering. and dif­
ferential power. The upwing winp: has a tendency to rise when reverse thrust is applied. Since this tendency is 
especially pronounced ir naps are extended 100 percent , flaps should be raised before applying r everse pow er 
on lanclinl! in severe crosswinds. 
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I CAUTION I 
An engine -out condition may add difficulty lo a cr osswind approach and landinp: by add ­
ing: to the drift and weather vaning. 

MAXIMUM EFFORT LANDING. 

NOTE 

Maximum effort landing will be made only when authorized by the major air command 
concerned. 

Normal traffic patterns will be flown unless airfield situations or mission requirements dictate otherwise. 
Complete the Before Landing checklist. When established on the final approach, slow to 100% Dap threshold 
speed. Rate of descent on the approach should be adjusted to arrive over the end of the runway at 100~ flap 
threshold speed with approximately a 500 fpm rate of descent. The touchdown areas should normally be se­
lected from 100 feet to 300 feet down from the approach end of the runway markers: however touchdown within 
500 feet is essential. Airspeed control during the final approach is important. After crossing the end of the 
runway, initiate flare and retard the throttles. 

During gusty wind conditions, the threshold speed will be increased by the full gust increment , not to exceed ten 
knots (any increase in touchdown speed will increase the minimum runway length required) . Landings will be 
conducted only if computed touchdown speed is in the recommended area of the Landing Crosswind Chart. 

Immediately upon contact and with the gear firmly on the ground, apply full reverse thrust and minimize nose 
gear loads by use of elevator back pressure. Apply braking action as required. Performance charts are based 
on full anti -skid braking which should be used when maximum performance is required. 

WARNING I 
The nose gear must be on the ground prior to reversing. 

LANDING ON WET RUNWAYS . 

The anti- skid braking system, reverse thrust. and nose wheel steering capabilities minimize normal hazards 
associated with wet runways. 

LANDING ON ICY RUNWAYS. 

Operation of the airplane on ice is hazardous and should be attempted only when the mission is of the nature th:1t 
such operation is necessary. Caution must be exercised when landing or taxiing on ice. Use of nose wheel 
steering should be minimized and used with caution. Ta.xi speeds must be slow and ta.xi turns should be planned 
for large radius turns. Directional control can be maintained with asymmetrical power and nose wheel stec rin!! 
at taxi speeds and with asymmetrical power and rudder at speeds above rudder effectiveness. Touchdown 
should be made from a power approach at the minimum safe speed possible. Hold the nose wheel off as long- as 
possible to obtain maximum aerodynamic drag. Braking after lowering the nose wheel must be made with cau­
tion and use symmetrical power and reverse thrust as the primary means to obtain braking action and to pr<"­
vent sudden yawing and skidding. It is also difficult for the pilot to sense that the wheels are skidding. Land­
ing on ice covered runways should not be attempted if existing crosswinds will require large crosswind ap­
proach or taxiing correction applications. 
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TOUCH-AND-GO LANDING. 

Touch-and- Go checkli st may be used for full stop and taxi-back operations provided only flaps, trim tabs, and 
throttles are moved. The After Landi ng- or Operational Slop checklist must be used when hatches/ doors are 
opened and / or other controls not listed above are operated. Touch- and - go landings require a significant el e­
m e nt of caution because of the many actions that must be executed while r olling on the runway at a high speed or 
while flying within the immediate proximity of the ground. The actions required during touch-and- go landings 
are divided into three categories: On the runway, after takeoff, and before landing. Thi s procedure and check­
list is designed for use when touch - and- go landings are being accompl ished and the airpl ane remains in t he 
traffic pattern area. Before the first touch - and - go, all normal checklists should be completed through the Be ­
fore Landing checklist. After the first touch-and - go, this checklist may be used until the airplane either de­
parts the traffic pattern area or makes a full stop l anding when an immediate takeoff is not planned. 

After the airplane has couched down (both main and nose gears), the pilot flying the airplane will call for flaps to 
be set at 50C7,-: the copilot will set/ check the flap lever to 50% and set/ check the trim. When the trim is set for 
takeoff, he will call, "Throttle". The pilot will then advance the power and continue with a normal t akeoff. 

PILOTS 

WARNING I 
When moving the flaps at low airspeeds, an 
asymmetri cal flap may go undetected until 
near or above the takeoff speed. 

FLIGHT ENGINEERS 

e!,3 On the runway: 

1. Flaps - "50%" 

2. Trim tabs - "Set" 

3. Throttles - As required 

After takeoff: 

(f j 
"' 1. Landing gear and flaps - "As required" 

2. La nding lights - "As required" 

3. Hot Mic - "As required" 

4. Touch-and-Go After Takeoff checks -
' 'Complete'' 

Before landing: 

1. Crew briefing - ''Complete" 

•• ~} 2. Flaps - "As required' ' 

3. Landing gear - "DOWN, checked" 

ti~ 
4. Landing light panel - As required 

i.~~ J 5. Hydraul ic pressures - Checked 
~!:."' 

6. Hot Mic - "Set" 

~{ 
a. LISTEN ON 

); I 

~ .. ' b. TALK ON 

(CP) 

(CP) 

(P) 

(CP) 

(CP) 

(CP), (P) 

(CP) , (E) 

(P) 

{P) 

(CP), (P) 

(CP) 

(CP) 

(CP), (P) 

After takeoff: 

1. ATM - STOP 

NOTE 

Prior to fi nal landing complete BEFORE 
L ANDfNG checklist. 

2 . Touch -and-Go After Takeoff checks -
"Complete" (CP), (E) 
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7. Touch-and-Go Before Landing 
checks - ''Complete'' 

NOTE 

(CP). (E) 

Flip:ht engineer r esponse is required Io r 
fi nal landinp: only. 

GO-AROUND. 

When a go-around is being considered, the crew should be alerted as soon as possible. 

When a go- around is decided upon, proceed as follows: 

a. Give the command "GO-AROUND'' to c r ew. 

b. Advance the thr ottles as required. 

c. Direct copilot to set naps to 50 percent (when speed and altitude pe r mit) . 

d. Signal the copilot to raise the landing gear when certain that the airplane will not be touched down. (As 
required. ) 

e. Afte r the above procedures have been accomplished, proceed as though from takeoff. 

AFTER LANDING (AFTER COMPLETION ·OF LANDING ROLL). 

PILOTS FLIGHT ENGINEERS 

1. Flaps - UP (CP) 1. Air conditioning panel - Set 

2. Anti - skid - As required (CP) a. Air condition master switch - No 
Pressure 

NOTE 
b. Temperature control switches - As 

On aircraft not modified by TCTO 1C-130A- required 
743, the ant i-skid should be turned off. 

2. Unnecessary equipment and IFF - OFF 
3. Unnecessary equipment - Set (CP) 

a. Propeller control switches - OFF 
a. !FF - OFF 

b. IFF (If Nav not aboard) - OFF 
b. Radios - As r equired 

c. Radar (If Nav not aboard) - STANDBY 
c. NAV aids - OFF 

I CAUTION: I 4. Electronic fuel corr ection - (CP) 
CONTROLLED The r adar must be in the standby mode to 

5. Lighls - As r equired (CP) 
prevent radar damage. 

a. Landing/ taxi - As required 
3. L ights - Set 

6. Symmetrical engines - ''As required' ' (CP) 
a. Interior - As required 

b. Leading edge - As required 

4. Ice contr-ol panel - Set 

a. Wing and empcnnage anli -icin~ - OFF 

b. P i tot heat - 0 FF 
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NOTE 

Pilot may direct shutdown of engines 2 and 
3 or engines 1 and 4. If these engines are 
shut down, the airplane will have lhe follow ­
ing restrictions: loss of braking and 
steering potential in case of malfunctioning 
of the remaining utility pump, loss of half 
of reverse thrust. reduced ability to taxi or 
turn in very soft fields. and reduced ability 
to maintain adequate control on s l ippery 
surface. 

I CAUTION ) 

Durin£(' engine shutdown. monitor the TIT, 
fuel flow. and rpm watching for relight. In 
case of relight indication. move condition 
leve r to FEATHER. 

I CAUTION I 
During ground stop procedures, do not 
move condition lever from STOP to RUN 
while engine is still rotating. The engine 
will suffer severe overtemperature dam­
age as a r esult of afterfire due to r eigni ­
tion. 

[ CAUTION l 
Reversing with the ENTC test switch in the 
test position may result in loss of reverse 
thrust action on one or more engines. 

NOTE 

On engine shutdown, if the d rip valves are 
~t~i working normally, approximately 1 to 2 
~.I pints of fuel will be seen draining from the 

engine drain mast. If the drip valves do not 
open, unburned fuel will remain in the en­
gine and danger of an afterfire will exist. 

7. After Landing checks - "Complete" 

OPERATIONAL STOP. 

(CP), (E), 
(N) 

T.O. 1C-1 30(A}A-1 

c. Nesa - OFF 

d. Prop and engine anli -icing - OFF 

e. Radome anti - icing (If Nav not aboard) -
OFF 

5. Symmetrical engines - ENTC shutdown 

NOTE 

Flight engineer should monitor engine in­
struments during shutdown for zero fuel 
flow, ENTC TEST LIGHT, and TIT and 
RPM decrease. 

6. Fuel panel - Set 

a . Boost pumps - OFF 

b. No. 4 crossfeed valve - OPEN 

7. After landing checks - "Complete•· 

NOTE 

(CP), (E) , 
(N) 

During :>perational stop, turn Life History Recorder (some airplanes) OFF. Dial in 
new gross weight, fuel weight, and turn system on. BIT test is not required. 

PILOTS 

AFTER LANDING. 

1. Flaps - As required 

2. Anti - skid - As required 

(CP} 

(CP) 

FLIGHT ENGINEERS 

AFTER LANDING. 

1. Pressurization - Set 

a. Master switch - No pressure 
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NOTE 

On aircraft not modified by TCTO 1C- 130A-
743, the anti - s kid s hould be turned OFF. 

3. Electroni c fuel connection -
CONTROLLED 

4. Exterior lights - As required 

5. IFF - STDBY 

6. After Landi ng checks - "Complete'' 

BEFORE TAXI. 

1. Crew aboard, doo r s closed - ''Aboard, . 
Closed, Checked " 

BEFORE TAKEOFF. 

1. Crew briefing - "Complete" 

2. Trim tabs - "Set'" 

a. Indicators - Checked 

b. El evator tab pw r switch - NORMAL 

3. Flaps - "50%" 

4. Instruments - "Checked" 

5. Safety belt and shoulder harness -
"Fastened, Unlocked" 

(CP) 

(CP) 

(CP/ N) 

(CP), (E), 
(N) 

(IO) 

(P) 

(P) 

(CP ) 

(CP ), (P ) 

(CP), (P) 

6. Before Takeoff checks -
" Complete" 

(CP), (E), (N), 
(FCO), (IO) 

LINEUP. 

This checklist will be accomplished immediately 
prior to or while taxiing onto the active runway. 

1. Exterior lights - As required 

2. IFF - Set 

3. Anti - skid - ON 

NOTE 

(CP ) 

(CP ), (N) 

(CP) 

On aircraft not modified by TCTO 1C- 130A-
743, do not turn anti - skid on until start of 
takeoff roll. 

4. Lineup checks - ''Complete" (CP), (N) 
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2. Ice control panel - Set 

a. Wing and empennage anti - icing -
OFF 

b. P itot heat - OFF 

c. Nesa heat - OFF 

d. Propeller and engine anti - icing 
switches - OFF 

3. After Landing checks - "Complete" 

BEFORE TAKEOFF. 

1. Pressurization - Set 

a . Maste r switch - As required 

2. lee control panel - Set 

(CP), (E), 
(N) 

a. Wing and empennage anti - icing - OFF 

b. Pitot heat - ON 

c. Nesa heat - NORMAL 

d. Propeller and engine anti - icing 
switches - AUTO 

3. Warning l ights - Checked 

4. Instruments - Checked 

5. Safety belt and shoulder harness -
Fastened/ Un! ocked 

6. Before Takeoff checks -
"Complete" 

(CP), (E), (N), 
(FCO), (IO) 
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ENGINE SHUTDOWN. 

PILOTS 

1. Nose wheel. pal'kin:r brake - "Centered. (P} 
Set' ' 

2. Engine Shutdown - Complete (CP) 

I CAUTION I 
Do not depress the battery engine start but ­
ton during the last engine shutdown in an 
effort to monitor the engine instruments. 
To do so may c;iuse an engine fire . 

[ CAUTION ] 

The p roper operalion of the engine negative 
torque control system i s essential for saie 
flight. lnflight failure of an eng'ine with the 
ENTC inoperative may cause decoupling. 
Failure of an outboard engine to decouple 
may cause a control p1·oblem, and it may 
cause structural damage to the empennage. 
Check each engine individually for proper 
ENTC ope ration as follows: 

NOTE 

If external power is desired befor e engine 
shutdown. the copilot will wait for the flight 
engineer response '"EXTERNAL POWER 
CHECKED'" before shutting down the last 
engine. 

NOTE 

If ENTC light does not illum inate when shut ­
ting down ~ngines. a recheck of the ENT C 
system must be made befor e the next fl ight. 

a . Place the throttle in GROUND IDLE. 

b. Position the ENTC test switch to TEST: 
the light should illuminate. If the light 
does not illuminate. the throttle should 
be advanced until it does. 

c. Slowly retard throttle to the exact 
point at which the light goes out : then 
advance the throttle approximatel y 114 
inch or until just befor e the light illu­
minates again. 

cl. Place lhe condition lever in STOP: 
the ENTC light should illuminate. This 
indicates the propeller blade anr,'le has 
increased in response to si~nal from 
the ne~ative torque conlrol when fuel 
was shut off. 

T.O. 1C - 130(A)A-l 

FLIGHT ENGINEEnS 

1. Ai r conditioning control panel - Sci 

a. Mas ter switch - OFF 

b. Flight deck temperature control -
OFF 'NORi\lAL 

c. Emer!!ency shutoff switches - OFF 

2. Ver tival reference system and radar 
(If Nav not aboard) - OFF 

3. Main inve r ter - INV 

4. El ec t r ical conl rol panel - S0l 
' "EXTERNAL POWER Checked" (if re­
quired) 

a. ATM switch - TlUN 

b. ATM gen - Checked 10N 

NOTE 

P lace vol\ meter and frequency meter SE'­

l ecto r switches to the repre sentative gen ­
e r ator position. Check volta~e and fre ­
quency of each phase of the gener ator be­
fo r e placing the generator switch lo the on 
pos ition. 

c. Bus seleclor switches - A TM GEN 

d. TR switches - ON 

e. Battery switch - EXTERNAL 

f. Engine driven generators - OFF 

g. T R switches - 0 FF 

NOTE 

If there is no power inter ruption when the 
TR switches are placed to the OFF posi ­
tion, this indicates that external power is 
powering the buses. 

5. Shutdown engines - ENT C shutdown 

NOTE 

Enginee1· should monitor engine instru­
ments during shutdown for zero fuel flow , 
ENTC TEST li!?,hl and negative reli!!hl (TIT 
and RPM decrease). 

6. Engine bleed air valve switches - CLOSED 
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3. 

4. 

5. 

6. 

7. 

During- ground stop procedure. do not move 
tlw cnt.o:ine condition lev0r from GTIOU1'<'D 
STOP 'to RUN while llw enf!'ine is still ro­
l::ttin~. 

UnnecE>ssar~· equipment - "OFF" (CP), {P) 

a. Radar altimeter (P) 

b. Remote attitude ~yro (P) 

c. Lirzh!s (CP), (P) 

d. Radios (CP) 

Oxy~en - "OFF' ' (CP), (P) 

Exils - "Clear, Insert chocks'' (P) 

Chocks - "In place" (IO) 

Parking Brake - ' 'Released" (P) 

8. Engine Shutdown checks -
"Complete" 

(CP), (E), (N), 
(FCO) 

BEFORE LEAVING THE AIRPLANE. 

7. ElE>ctrical control panel - Set 

a. AC and DC generator switches - OFF 

b . Inverter switches - OFF 

Do not turn main inverter off until engine 
RPM is below 16~ . -

8. TD valves - NULL 

9. All electrical switches - OFF 

10 A TM switch - STOP 

11. GTC control panel - Set 

a . GTC switch - OFF 

b. GTC bleed air valve switch - OFF 

12. Batten switch and voltmeter selector 
switch. - OFF/ MAIN DC BUS 

l CAUTION 1 
The voltmeter selector switch must be po­
sitioned to MAIN DC BUS to prevent battery 
discharge. 

NOTE 

Do not turn the battery switch OFF until 
pressure in the bleed air manifold is de­
pleted. Without DC power, compressor 
bleed valves on the engine may close and 
cause stall on subsequent start. 

13. Oxygen - OFF 

14. Engine Shutdown checks -
"Complete" 

(CP), (E). 
(N) , (FCO) 

Make a.ppropriate entries in the Form 781 covering any limits in the flight manual that have been exceeded during 
flight. Entries must a l so be made when, in the opinion of the pilot, the a irplane has been exposed to unusual or 
excessive operat ions such as hard landings or excessive brakin~ action during aborted takeoffs . The flight en -
gineer will complete a brief general condition interio r and exterior visual inspection, insuring the NLG lock fl[~ 
and wheel chocks are in place, and the electrical ground is com1ected prior to leaving the airplane . 

I CAUTION I 
Never install rig pins in the control system nor secure the flight deck contro ls as a 
means of locking the surfaces against wind gust. If locked, damage to the hyd raulic 
booster and/or cable system is likely to result. 

Each crew member should turn off all lights as required both interior and exterior, which are controlled from 
his crew position. 
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CRUISE ENGINE SHUTDOWN. 

T.0. 1C-130(A)A-1 

FLIGHT ENGINEERS 

This checklist will be performed as practical by lhe 
flight engineer. 

1. L ights - Set 

a. Exterior - OFF 

b. Interior - As required 

c. Landing - RETRACT / HOLD 10FF 

d. Taxi - OFF 

2. Emergency exit light extinguish switch 
(some' airplanes) ~ Depressed 

3. Manual diffuser handle - Pulled 

4. Nose landing gear lock and ground wire -
Installed 

Ill.~~'> This procedure is to be used only if authorized by the major Air Comma.nd. Engine shutdown may be performed 
~ during: cruise flight to achieve optimum fuel economy in order to meet mission requirements. Refer to T.O. 1C­

l30(A)A - 1- 2 for charts containing range information. 

g-· 
~· 

~.i 

[ CAUTION l 
Operat ing in the freezing range with visible moisture present may cause icing that will 
prevent s :arting of shut down engines. 

PILOTS 

1. ENTC check - "Complete" 

2. Condition lever - "FEATHER" 

(E) 

(CP) 

FLIGHT ENGINEERS 

1. SYNC master switch - As required 

2. ENTC check - "Complete" 

1 CAUTION 1 
The ENTC check should be performed on 
one engine at a time. 

NOTE 

It may be necessary to reduce ai r speed to 
perform this check. 

a . Electronic propeller governor sw itch -
OFF 

b. Torque (engine being checked for} -
4,000 incl: -l bs or more 

c. Wing and empennage anti - icing - ON 

d. Bleed air switch (engine being checked) -
OPEN 

(E) 
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e. Bleed air switches (Other engines) -
CLOSED 

f. Slowly retard throttle, observing de­
crease in torque (engi ne being checked) 

[ CAUT~ON l 
If ENTC action is not observed by - 1,860 
inch-pounds, advance the throttle to normal 
operation. Turn off wing anti - icing, open 
the other engine bleed air valves and close 
the valve on the one being checked. ~ 

Uz)'"'! 

After propeller rotation has stopped: 

3. Cleanup - "Complete" 

I CAUTl?N 1 
After shutdown of the first engine, allow the 
TIT to decrease to restart T IT (200°) prior 
to shutdown of the second engine. 

NOTE 

This checklist is arranged so that, after the 
engineer completes hi s cleanup items, con­
trols for the inoperative engine are set for 
an immediate airstart by moving the condi­
t ion lever to AIRSTART. Refer to Section 
III for Airstart Procedure. 

ALERT PROCEDURES. 

(E) 

NOTE 

As torque decreases, read highest negative 
value. ENTC should occur at -1 ,260 ( 600) 
inch pounds. ENTC action is indicated by 
increase in torque and may fluc tuate up to 
a positive 500 inch-pounds. 

g. All affected switches - Returned lo 
normal 

After propeller rotation has stopped: 

3. Cleanup - "Complete'' 

a. Engine bleed air valve - CLOSED 

NOTE 

The bleed air valve must be opened if use of 
the starter or engine inlet scoop anti - icing 
is required. 

b. Engine generator switches - OFF 

c. Fuel boost pump - OFF 

d. Fuel enrichment switch - NORMAL 

e. Throttle - 1 inch above FLIGHT IDLE 

f. Oil cooler flap switch - CLOSED FIXED 

(E) 

When the airplane is placed on alert status, the following checklists will be accomplished: Preflight Checklist to 
include Before Exterior Inspection, Exterior Inspection , Interior and Top of Airplane Inspection. For scramble 
accomplish normal procedures starting with Cockpit Checklist. 

2-62 

e 



\':''." ' 

' 

tUlk~i w1 

~: l 
' f .. 

11111111.1111~ 'i 
T.O. 1C- 130(A)A-1 

-
SECTION ....... 1111 -

emergency proceclures ' 
Table of Contents 

rNTRODUCTION 

Engine Shutdown Condition s 
Engine Shutdown P r ocedure 

GROUND EMERGENCIES 
Gas Turbine Compressor Emergency 

Shutdown . . ....... . . . . . . 
A TM Compartment Overheat Warning 

Light .. .. . . .. . .... . . 
Caqro Compartment Refriger:-ilor 

Overheat L ight . . . . . . . . . 
DC Power Fai lu r e During Engine Start 
Engine and Tailpipe Fires 
Engine Overheating . 
Emergency Entrances 
Ground Evacuat ion 
Br ake System Failure 

TAKE -OFF EMERGENCIES 

Abort 

3-1 

3 - 3 
3-3 

3- 4 

3-4 

3- 5 

3- 5 
3 - 6 
3-6 
3- 6 
3- 7 
3- 7 
3- 7 

3-7 

3-7 
Take - off Continued After Engine Fai lu re 3- 9 
Three - engine Take -off . • • • • • • • . 3 -9 
Flight Cha racteristics Under Part ial 

Power Conditions . . . . . . . . . . . . . . 3-9 
Practice Take-off Engine Failure . 3-10 

INFLIGHT EMERGENCIES 

Engine Failure 
Ai r Start Procedure 
Propeller Failures 

. 3 -10 

. 3 - 10 

. 3 -12 
• 3-13 

Featherinf..!: After Loss of No rmal 
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INTRODUCTION. 
This seclion conta ins the procedu r es to be used in 
coping w ith the var ious emergencies that may be en· 
couraged. A thorough knowledge of these procedures 
will enable crew members to perform their emer­
gency duties in an orderly manner, and to judge more 
quickly the seriousness of the emergency. This will 
permit early planning for a bailout or forced landing 
and will greatly increase the crew's chances for sur­
vival. The procedures consist of items class ified as 
criti<:al or noncritical. The critical items are ac ­
tions th at must be performed immediately to avoid 
aggravating the emergency and causing injury or 
damage. Critical items are presented in boldface 
type and must be committed to memory. Nonc r itical 
items are actions that contribute to an orderly se­
quence of events. After determining that an emer ­
gency exists . the pilot should immediately establish 

Engine Systems Failure . . 
Fuel Systems Fai lure 
Electrical Systems Failure 
Bleed Air System Fai lure 
Wing Fire .•• .. • ..• 
Electrica l Fi r e . . . . . . . •. 
Fusel age Fire.'Smoke and Fume Elimina-

. 3- 16 

. 3- 18 

. 3-1 9 

. 3 - 21 

. 3- 22 

. 3- 22 

tion ... . .. . . . .. . ... . . .. .. 3- 22 
Infli ght Door Warning . 3- 23 
Inflight Re lease of Liferafl • • . 3- 24 
Windshield al'd Window Failur e . 3- 24 
Rapid Decompression . . . . . . 3- 24 
Flare Launcher/Dispenser Emergencies 3- 25 
Illuminator Emergencies . . . . 3- 27 
Gun Emergency and Malfunction 

Procedures . . . . . . . . . . 3-27 
. 3- 29 Hydraulic Systems Fai lure 

Cargo Jettison . • • . . • . • • • 
Bailout P r ocedure ... . .. . 
F light Cont rol Systems Failure • 
F lap System Failure . • . • • 
Landing Gear System Failure 

. 3- 30 • 

. 3- 30 , 

. 3- 33 

. 3- 35 

LANDING EMERGENCIES . • • 

. 3- 37 -

. 3-44 

Landing with No Flaps . ... . 
Landing with Engi nes Inoperative . . 
Landing with Tire Failures 
Landing with Gear RetractE'd • .. .• 
Emergency Landing on Soft Ground 
Loss of Nose Wheel Steering Dur ing 

Landing • . . .. • . .. .... 
Landing with a Cocked Nose Wheel 
Nose Wheel Shimmy . . ••.•.. 
Battle Damage .. ... . . . . .. . ... . 
Ditching . •• ... •. .. .•• . • . . • . 

3- 44 
3- 44 
3- 45 
3- 48 
3- 48 

3-48 
3- 49 
3- 49 
3- 49 
3-50 

communication with a ground s tat ion. The g round 
station should be g iven a complete description of the 
emergency, the action taken. and an accurate posi ­
tion r eport. The ground station should be fu r the r 
notified of any changes or developments in the emer ­
gency, so that the station can alert the necessary a­
gencies. In the checklist presented. the codes P. CP. 
E. IO and WM stand for p ilot, copilot, fllght engineer. 
illuminator operator and weapons mechanic. respec ­
t ively. This presentation doe s not preclude the pilot 
from redelegating the duties. T he pilot will com -
m and in itiation by calling for the procedure desired. 
but need not call out each step. The affected crew 
members will ac·complish the required steps IAW the 
appropriate checkli st. The enginee r will monitor all 
engine shutdown steps and other coordinated emer ­
gency procedures. 

-
-
-
-
-
-
-
-



emergency equipment 

B 
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1.2,3,4,14 

6 

1. FI RE EXTINGUISHER-CB 
2 . HAND AXE 
3. FIRST AID KITS-SMALL 
4. FIRE FIGHTING ASSY-MB-1 
5 . FIRST AID KITS-COMBAT 
6. FIRE EXTINGUISHER-HIGH PRESSURE 
7. FIRE EXTINGUISHER-LOW PRESSURE 
8. PYROTECHNIC PISTOL 
9. FLARES-PYROTECHNIC PISTOL 

10. LIFE RAFTS 
11. EMERGENCY TRANSMITTER 
12. LIFE VESTS 
13. OXYGEN REFILLER HOSES 
14. FLASHLIGHT 
15. LI FE RAFTS 

• NOT INSTALLED 

Figure 3-1. 
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Never initiate an engine shutdown procedure before 
command of the pilot. 

ENGINE SHUTDOWN CONDITIONS. 

If any of the following conditions occur in flight or on 
the ground, shut down the affected engine when cor ­
rective action fails to remedy the adverse condition. 

1. AC generato1· failure. 

2. Engine fire. 

3. Turbine overheat. 

4. Visible fluid l eak. 

5. Uncontrollable power. 

6. Certain propeller malfunctions (refer to PRO ­
PELLER FAILURE in this section) . 

7. Uncontrollable rise in turbine inlet temperaLu re. 

8. Uncontrollable rise in oil temperature. 

9. Uncontrollable drop in oil pressure. 

10. Engine -d riven hydraulic pump failure. 

11. Unusual vibration or roughness. 

When it is necessary to continue operation of an en­
gine with any of these conditions present. in the in ­
terest of safety of the airplane and crew. operate the 
engine with extreme caution. and at the minimum 
power required. 

NOTE 

Before making a precautionary engine 
shutdown. perform an ENTC check using 
the procedure in CRUISE El"GINE SHUT ­
DOWN. Section 11. 

------- --------------------------------·--------
ENGINE SHUTDOWN PROCEDURE. 

-------
(CP) -

(CP) 

1. CONDITION LEVER "FEATHER " 

2. FIRE HANDLE "PULLED" (FOR FIRE, OR VISIBLE FLUID LEAK) 

[ CAUTION 1 
When pulling a condition lever to FEATHER pull it all the way to lhe detent to assure 
that the propeller is fully feathered when the engine fuel is shut Jff. If the lever is 
l eft at midposition, and the ENTC is inoperative. an engine decoupl ing is possible. 

3. AGENT "DISCHARGED" (FOR FIRE) 

4. Flap 

WARNING I 
If condition persists , a break in lhe bleed air manifold may exist. Jsolate lhe manifold 
by placing all bleed air valve swilches lo CLOSE. If personnel without supplemental 
oxygen are aboard, descend as required before placing the last bleed air rnlve switch 
to CLOSE. If the fi r e continues, discharge the remaining bottle on comm:rnd or the pi ­
lot. 

NOTE 

The discharge switch should be actuated after the propeller stops rotating and held for 
5 seconds. 

"As required" 

5. Landing Gear ''As required" 

--
(CP) -

' ' ' ' ' {( PJ' 
!CPI' 
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_""1. 6. Cleanup ''Complete'" 

As required ~ a. Ft re exlinguisher bottle selector switch 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

Eugine bleed air Ya lve switch CLOSED 

Generator switches Trlppedl OFF 

(1) No. 1 or No. 4 GEN BUS SELECT Swilch As required 

(2) ATM AT'.\1 generator As required 

Main and pilot· s inverter switches As required 

Fuel panel As required 

NOTE 

lf on crossfeed, make sure there is a source of fuel to operate engines before shutt ing 
off fuel boost pump and crossfeed valve for the aifecled engine. 

Elect ronic prop f:!Overnor switch OFF 

Prop sync master switch Reset as necessary 

TD valve NULL 

Throttle Full forward 

NOTE 

The lhrollle should be l eft in an advanced position so the warning horn system remains 
active. 

Oil cooler flap switch CLOSE ' FIXED 

NOTE 

~ Pe .-fo ,. mance data should be checked (Refer to T . 0. IC- 1 lO(A )A -1- 2. I 

GROUND EMERGENCIES 

~GAS TURBINE COMPRESSOR EMERGENCY SHUTDOWN. 

' ~1 
~ ,2 
~ 

NOTE 

The GTC fire ind1caling system has been disconnected. 

FIRE HANDLE "PULLED" 

NOTE 

Pulling the GTC fire emergency control handle shuts off the flow of hydraulic fluid to 
emergency brake fiyslem. 

AGENT "DISCHARGED" (FO R FIRE) 

WARNING I 

(E) 

Cl 
r 

e 

(E) 

f J[ tu "'lili on pees ts ls, disc h neg e re nm; ,,; ng bottle on comm md of the pilot. 

l'f 11 I If I I I I I I I I .. 
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I 
Without external power or an engine generator on, electrical power will not be avall ­
able for the fire extinguisher system unless the batlery engine start switch is held in 
when discharging the agent. 

NOTE 

-
-
-

3. 

If taxiing, stop the airplane. set the parking brake and place the engine condition le­
vers to ground slop. 

Clean up "Complete" (E ) -

a. ATM switch 

b. GTC control switch 

c. Bleed valve 

ATM Compartment Overheat Warning Light 
{Ground/ In- flight). 
When the A TM compartment overheat warning ligh t 
illuminates , immediate steps to correct the overheat 
must be taken by the engineer as follows: 

a. A TM generator switch - OFF 

b. A TM control switch - STOP 

c. GTC control switch / Ext air - OFF (If re-
quired) 

If the overheat light does not go out within approxi­
mately one minute. 

d. No. 1, No. 2, and No. 3 engine bleed air val ve 
switches - CLOSED. 

If the overheat light does not go out. 

e. All engine bleed air valve switches - CLOSED. 

WARNING I 
Closing the engine bleed air valves will 
shut off the air supply to BOTH air con­
ditioning units and will cause the air­
plane to depressurize. If personnel with­
out supplemenlal oxygen are aboard , de­
scend as required before placing last 
bleed air valve to closed position . 

It is not recommended that the engine 
bleed air valve control switches be 
placed to the OPEN position once they 
have been closed for an overheat condi ­
tion. Damage to the warning system may 
prevent detection of a subsequent over ­
heat condition. 

STOP 

OFF 

CLOSED 

Cargo Compartment Refrigerator Overheat 
Warning Light (Ground/ In-Flight) 

When the cargo compartment refrigerator overheat 
warning light illuminates , immediate steps to cor­
rect the overheat must be taken by the engineer as 
follows: 

a. Cargo compartment air conditioning shutoff 
switch - OFF 

b. GTC control switch/ ext air - OFF (if re -
quired) 

If the overheat light does not go out within approxi ­
mately one minute . 

c. No. 2, No. 3, and No. 4 engine bleed air valve 
switches - CLOSED. 
If the overheat warning light does not go out. 

-
-
-

-
-
-d. All engine bleed air valve switches - CLOSED -

WARNING I 
Cl osing the engine bleed ai i· valves wlll 
shut off the air supply to both air condi­
tLoning units and will cause the airplane 
to depressurize. If personnel without 
supplemental oxygen are aboard . de­
scend as required before placing last 
bleed air valve to closed position. 

I: CAUTION ] 

It is not recommended that the engine 
bleed air valve control switches be 
placed to the OPEN position once they 
have been closed for an overheat condi­
tion. Damage to the warning system may 
prevent detection of a subsequent over ­
heat condition. 

-
-
-
-
-
-



DC POWER FAILURE DURING ENGINE 
START. 

. In the event of complete DC power failure durin~ the 
~start cycle, proceed as follows: 

,,... a. Condition lever - FEATHER (P) 

(E) 

(P) 

~ 
~ 

b. Battery switch - BATTERY 

c. BATTERY ENGINE START switch -
DEPRESS 

NOTE 

The BATTEHY ENGINE START switch 
should be depressed until engine rotation 
has stopped. 

~ENGINE AND TAILPIPE FIRES. (Ground/ In 
,,.. flight) 

Engine Fire 

~Engine fires are indicated by steady illumination of 
,.,,.. the light in t he respective fire emergency control 

handle and the master fire light. If fire is indicated , 
follow the ENGINE SHUTDOWN PROCEDURE in this 
sect ion. 

I CAUTION ] 

After the last engine is shutdown, without 
external power or the GTC and the A TM 
running, the only warning of a fire will be 
from the ground controller. Electrical 
power will not be available for the fire 
extinguisher system unless t he battery 

"""' engine start switch is held in. 

,,. Tailpipe Fires or Torching during Starting. 

~ A tailpipe fire and / or torching is defined as abnormal 
,,. flame or smoke coming from the engine tailpipe. 

-
---

During starting, if the condition is reported (prior to 
starter pop out) the condition lever should be placed 
in GROUND STOP and the engine motored with the 
slarter if pneumatic starting a ir is available. This 
will normally clear the engine of oil and smoke or 
unburned fuel. If flames spread beyond the tailpipe, 
follow the ENGINE SHUTDOWN PROCEDURES. 

I CAUTION I 
After the last engine is shutdown, without 
external power or the GTC and the A TM 
runn ing, the only warning for a fire will be 
from the ground controller. Electrical 
power will not be available for the fire 
extinguisher sys tem unless the battery 
engine s tart switch is held in. 

NOTE 

Presence of oil and smoke in the tailpipe 
indicates possible leakage around the rear 
scavenge pumps. 

NOTE 

Unless taxiing, info rm the ground crew of 
the situation so that they may use ground 
fire extinguishers if necessary. 

Tailpipe Fires during Engine Shutdown. 

If a tailpipe fire occurs during engine shutdown, con­
tinue with engine shutdown and notify the fire depart­
ment. 

I CAUTION 1 
Ta ilpipe fire during engine shutdown may 
be caused by an oil leak in the turbine 
section. Do not motor the engine when a 
tailpipe fire exists on engine shutdown. 

ENGINE OVERHEATING (Ground/In flight) . 
There are three indications of overheating in the en­
gines and nacelles: the turbine overheat warning 
light, high turbine inlet temperature, and high oil 
temperature. 

Turbine Overheat Warning. 
A turbine overheat is indicated by the flashing of the 
master fire warning light and of the light in the re­
spective fire emergency control handle. If a turbine 
overheat is indicated, proceed as follows: 

On the ground: move the throttle to ground idle 
and proceed with the engine shutdown procedure in 
this section. 

In- Flight: Retard throttle toward flight idle. If 
condition persists, proceed with engine shutdown 
procedure in this section. 

High TIT: 
Should an overtemperature be indicated by a high tur ­
bine inlet temperature, proceed as follows: 

On the ground: Move the throttle for the affected 
engine to GROUND IDLE, and place the temperature 
datum control switch to NULL. If this fails to elim­
inate the overtemperature condition, place the condi­
tion lever to GROUND STOP. 

In- Flight: Retard the throttle for the affected en­
gine toward FLIGHT IDLE and place the temperature 
datum control switch to NULL. If this fails to elim­
inate the overtemperature condition, proceed with 
the ENGINE SHUTDOWN PROCEDURE in this sec-
ti on. 

e 

fl 1111111111111. 



·11111111111111~ 
T.0. 1C - 130(A)A - l 

~ 
-

. 

~" . I . 

G
.,. ,, 
.. i···· 
~. l .. ~. .,,. 

I 

~
·. . 

' . 

High Oil Temperature. 
For corrective action to be taken in case of high oil 
temperature . see ENGINE OIL SYSTEM FAILURE in 
this section. 

EMERGENCY ENTRANCES. 
Emergency entrances are those used by g round res ­
cue personnel (figure 3- 2). 

External Releases. 

The side emergency exit and the three escape 
hatches (fig-u r e 3- 2) are equipped with external pull ­
type rel eases. The. releases are t1ush - rnounted on 
the fusel age surface nexl to the exits the~' release . 
Pulling the release permit s the exit to b e pushed i n ­
ward, and entrance may be made. 

Chopping Locations. 

Chopping l ocations, marked in yellow (figure 3- 2). 
a re painted on each side of the fusel age above and 
forward of the parat roop jump doors. The locations 
are marked on the inside and outside of the fusel age. 

GROUND EVACUATION. 

If it becomes necessary to evacuate t he airplane alert 
the crew and proceed as follows: 

a. 

b. 

c . 

d . 

e. 

Parking Brake - SET 

NOTE 

If fire exists in either main wheel well, set 
opposite br ake only. 

Tower - NOTfFIED 

Fire handles - PULLED 

Condition l evers - FEATHER 

Battery switch - OFF 

(P) 

(CP) 

(CP) 

(CP) 

(E) 

f. Alarm bell - ON (P) (CP) 

CT ,,.. Chocks - INSTALLED 

NOTE 

Ii main wheel well fi r e exists, chock nose 
g·ear only. 

BRAKE SYSTEM FAILURE. 

Loss of Normal Brakes. 

(IO) 

If a malfunction occurs in the normal brake system . 
proceed as follows: 

a. A TM sw itch - RUN 

b. Br ake selector switch - EMERGENCY 

(E) 

(CP) 

I CAUT lc>N 1 
Use brakes cautiously after landing : no 
anti - skid protection is available on the 
emergency system. Avoi d taxiing into con ­
gested a reas due to the possibility of 
emergency hydraulic pump fa ilure. 

The b rake s ys t em cockpit handpump may be used for 
stopping the a i rpl ane in an emergency uy holding the 
brake pedals down while the handpump is being oper ­
ated. The brake selector switch must be in NOR­
MAL and the ami - skid OFF. 

CAUTION l 
Do not r elease the brakes until the air ­
plane is stopped. Only one brake applica ­
tion is available when using the hand­
pump. "Fanning'' the brake pedals will 
bleed away pressure faster than the hand ­
pump can be operated. 

Anti-Skid System Failure. 
Whenever the anti - skid s yst em is not operating as an 
integral part of the brake system . an anti - skid inop­
erative light (figure 1- 43) will illuminate. Use of the 
anti- skid system afte r the l ight illum inates may re­
sult in uneven braking and a tendency for the airpla ne 
to swerve. The anti - skid switch should be placed in 
the OFF position if a malfunction is indicated. On 
airpl anes modified by T. O. lC-13 0 - 743, the light will 
also illuminate if the a nti - s kid s witch is placed in the 
ON position with the parking brake sel. 

-
-
-
-
-
-
-
-
-
-
-Anti-Skid Test Unsatisfactory (Airplanes 

Modified by T.0. 1 C-130-743). 
During test of the anti- skid system, failure of a wheel -
unit to test properly indi ca tes that the wheel may have 
braking without anti - skid p r otection, or that the wheel 
may rotate freely without any braking capability. Use ... 
of the anti - skid system ail er an unsatisfactor y lesl in-, 
dication may result in uneven braking and a tendency 
for the airplane to swerve when brakes a r e applied. 
The anti-s kid switch should be plac ed in the OFF po - ~ 
s ition if the test indicates a system malfunction. ,, 

-TAKE-OFF EMERGENCIES. 

ABORT. 
If it becomes necessary to abort a takeoff. pruceed 
as follows: ~ 

a. Throttles - GHOUN'D IDLE. (P) , 

b. Reverse svmmelric:al engines. apply 
brakes - As requ i red. 

c. If requi red. initiate or continue wi th 
ENGINE SH UTDOWN PROCEDUn E in !his sec -
t ion when saie control or the airpl a ne is as­
sured . 

(P) -

(P) 

-



emergency entrances 

1 . AFT ESCAPE HATCH 

2. CENTER ESCAPE HATCH 

3 . SIDE EMERGENCY EXIT 

4. FORWARD ESCAPE HATCH 

EXTERNAL RELEASE FOR ESCAPE 
HATCHES AND SIDE EMERGENCY EXIT 

INTERIOR AND EXTERIOR 
CHOPPING MARKINGS 

AIRPLANES AF53-3129 THROUGH 56-0516 

escape .. 
exits 

EXTER NAL RELEASE !TYPICAL) 

chopping 
locations 

CHOPPING LOCATION 

LEFT-HAND LOCATION SHOWN (RIGHT OPPOSITE} 

Figure 3-2. 
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WARNING I 
Directional control problems may be en­
countered when all th rottles are placed to 
GROUND IDLE if a propeller malfunction 
prevents the affected propeller from en­
tering the ground range. In this instance. 
it is recommended that the throttle of the 
affected engine and the other symmetrical 
engine be returned toward the flight idle 
position until the malfunctioning engine is 
shutdown. 

TAKE-OFF CONTINUED AFTER ENGINE 
FAILURE . 

If engine failure or fi re occurs after refusal speed. 
the take - off should be continued. 

a . Maintain direct ional control with flight con­
trols and engine power as necessary. 

b. When safely airborne and certain that the air­
plane wHl not touch down again, raise gear while ac­
celerating to flap ret raction speed. 

c . After gear is up, and air speed permits, com­
mence flap retraction, 

NOTE 

Obstacle clearance performance data are 
based on the assumption that gear retrac­
tion is initiated 3 seconds after take- off 
and propelle r feathering initiated 6 seconds 
after take -off. Flap retraction should be 
accompHshed in 10-percent increments with 
airspeed increasing approximately 5 knots 
between retract ion increments. This pro­
cedure will p reve nt the airplane from set ­
tling during flap retraction at heavy gross 
weights. 

NOTE 

As soon as circumstances permit, the aft 
cargo door and ramp should be closed to 
reduce drag. This drag reduct ion will per­
mit available power remaining to be used 
for accelerating to climb speed or im ­
proved climb performance. If a potential 
for on - board fi re exists the flares should 
be j etti soned before the aft cargo door is 
closed. Do not jetti son the fl a re launcher 
unless it is essential to aircraft recovery. 

d. After gear and fl aps are up, continue as a nor­
mal take- off, accelerating to three- engine climb 
speed. 

THREE-ENGINE TAKE-OFF. 

caution because of the possibility of losing another 
engine on the same side dur ing lhe take - off prior to 
reaching minimum control speed , A three - engine 
take-off should be made only when authorized by 
Major Air Command. 

a , Before making t he take -off, feather lhe pro­
peller of the inoperative engine. 

NOTE 

If the inoperative engine could not be 
started because of a faulty starter, and if 
an air start of the inoperative engine is to 
be made, the starter or starter s haft 
should be removed prior to take - off. 

W ARNING I 
Take-off data for minimum control speed 
should be computed fo r two -engine - inop­
erative and three-engine climb speed. 

b. Accomplish the BEFORE TAKE-OFF and 
LINEUP checklists to assure that all control s and 
switches are in proper position, 

--------
c. Hold the airplane with lhe brakes and advance ~ 

the throttles to FLIGHT rDLE. ,, 

d . Advance the throttles fo r symmetrical en~ines 
to TAKE-OFF, then release t he brakes and advance 
power for the other operating en~ine as directional 
control will permit. 

e . When safely airborne and certain that the a ir­
plane will not touch down again, rai se gea r while ac ­
cele rating to flap retraction speed . 

--
f. After gear is up, and airspeed permits, com - ~ 

mence flap ret raction. Flap r etraction should be ac- ,. 
complished in 10 percent increment::; with airspeed in-
creasing approximately 5 knots between ret raction ~ 
increments . ,. 

g . After gear and flaps are up, continue as a nor­
mal take -off1 accelerating to three -engine climb 
speed . 

FLIGHT CHARACTERISTICS UNDER 
PARTIAL POWER CONDITIONS. 

The airplane has excellent fl ight character istics even 
when an engine is inoperative. All conlrol surfaces 
are booster - operated so that no g reat amount of pilot 
force is necessary to correct lhe turning action 
caused by uneven power conditions. Some t r im 
changes will be required. More rudder deflection 
will be required at low speed to counteract the unbal ­
anced thrust. With uneven power conditions. the min­
imum control speed will be affected by the available 
rudder effectiveness. Failure of an outboard engine 

It is possible to make a three- engine take -off when may require the reduction of power on the opposite 
required. This type of take- off requi res particular outboard engine. Consult T. 0. 1 C-130(A)A-1-2 for 

"1111111111111;1. 



recommended cruise and climb procedure for two­
and lhree-engine operation. In the event two engines 
fail and a saie altitude cannot be maintained, jettison 
equipn1ent as necessary. 

~Minimum Control Speed. 

Infliirht minimum control speed is defined as the min­
imum speed for a given airplane configuration. at 
whl<;h directional control of the airplane may be 
maintained with one outboard engine inoperative and 
windmilling on NTS. the operating engines at maxi­
mum power. using full rudder pedal deflection and a 
5 -degree bank away from the failed engine. Increas­
ing the bank away from the failed engine reduces 
minimum control speed because of the favorable ef­
fecL of the sideslip angle which must accompany the 
increased bank angle. A 5-degree bank is specified 
in the definition of minimum control speed in order to 

-

maintain saie margins of control and operating con­
ditions. Minimum control speeds will be higher if 
less than 5- degree bank angle or bank into the inop-
erative engine is attempted. When attempting to 
obtain further reduct ions in minimum control speed, 
the bank angle should never be increased beyond the 
point where rudde1· buffet is encountered (refer to 

~ T.O. 1C-130(A)A-l::~:n::: i ntro! speeds). 

~ 
~ 
~ 

During take-off or infligh l. if an outboard 
engine fails near air minimum control 
speed, it is imperative that a 5-degree 
bank angle away from the failed engine be 
established immediately. This should be 
done by use of ailerons before reaching 
full rudder input in order to maintain di­
rectional cont t·ol. 

~ Practice Maneuvers With One or More 
,,.. Engines Inoperative. 

' ~ 
~ 

' ' 

Engine !allures may be simulated for practice, when 
desired. To simulate a feathered propeller, retard 
one or more rhrotlles lo FLIGHT IDLE position. The 
check list procedure for engine failure can be call ed 
oul without actually performing the operations named. 
Practice maneuvers at a safe altitude. Select a base 
poini and set up a simulated field elevation. Traffic 
patterns can be flown al the normal altitude above 
this base point. 

I WARNING I 
During lake- off, or while airborne. do not 
move the throttles below the FLIGHT IDLE 
position. Placing any propeller in the taxi 
range may result in immediate loss of con­
trol of the airplane. 

PRACTICE TAKE-OFF ENGINE FAILURE . 

NOTE 

Simulated three- engine take-offs are nol 
recommended with the anti skid system 
inoperative. 

a. If engine failure is simulated before refusal 
speed is reached, follow abort procedures outlined 
in this section. Simulate Engine Shutdown procedures 
as required. 

b. If engine failure is simulated after refusal 
speed, follow Takeoff Continued After Engine Failure 
procedures in this section. 

NOTE 

It should be remembered that a practice 
engine failure does not completely simu­
late an engine failure. In an actual en­
gine failure, the negative torque required 
to actuate the engine negative torque con­
trol system will be less than flight idle 
engine torque and add to the yawing ten­
dency of the airplane until feathering is 
completed. 

INFLIGHT EMERGENCIES. 
ENGINE FAILURE. 

The effect of losing various combinations of engines 
must be understood and anticipated. because related 
systems are integrated between the engines (see fig­
ure 3-3). 

NOTE 

In conditions of engine out operations, in 
order to reduce drag. consideration 
should be given to jettisoning all flares ' 
markers and closing the ramp and aft 
cargo door. 

~ 3-10 
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two engines inoperative 

I CAUTION 1 
In all combinations of two engine failures, monitor generator loading lo keep within 
the range of available output. 

ENGINES 
INOPERATIVE 

No. 1 and No. 4 

No. 2 and No. 3 

No. 1 and No. 2 

No. 1 and No. 3 

No. 2 and No. 4 

SYSTEMS AFFECTED 

I------ -
HYDRAULIC 

One pump each fot· booster and utility 
systems will be out. Operation of 
equipment will take longer. 

One pump each booster and utility 
systems will be out. Operation of 
equipment will take longer. 

Booster system pumps will be out. 
Flight controls boost to be supplied 
by the utility system at half normal 
force. 

ELE°i:TRICAL 

No. 2 and No. 3 de generators out. No. 2 
and No. 3 ac generators out. Select No. 1 
ac generator to No. 2 ac bus. Select No. 
4 ac generator to No. 3 ac generator 
bus. Turn on the transformer rectifier 
units for addilional de power if the re­
maining de generators are overloaded. 
If No. 1 or No. 4 ac generators cannot be 
selected to No. 2 or No. 3 ac generator 
bus. Turn on A TM generator lo supply 
ac power. If the ATM generator be­
comes overloaded , turn the transform­
er rectifier uni ls off and select i.nverl ­
er power for all instruments. Manual 
operation of prop anti-icing will be 
necessary; closely monitor loads. 

No . 1 and No. 3 de generator out. No . 1 
and No. 3 ac generator out. Select No. 4 
ac generator to No. 3 ac generato r bus. 
If No. 4 ac generator cannot be selected 
to No. 3 ac generntor bus and lhe remain­
ing generator are overloaded. turn on 
ATM generator and lhe transformer rec­
tifier as needed. 

util ity s :.-stem pnmps will be out. No. 2 and No. 4 de generators oul. No. 2 ~ 
The ATM emergency s ystem will and No. 4 ac generators oul. Select No. 1 ,,. 
operate flaps. landi ng gear and ac generator No. 2 ac generator bus. If 
brakes. Fwd cargo door handpump No. 1 ac gene rator cannot be selected lo -
available for nose gear extension. No. 2 ac generator bus and the remaining 
Flight controls system boost to be generators are ove.rloaded. turn on ATi\1 
s uppli ed by booster system al half generator and the transformer rectifie r I ~ L nocmal fo.-ce. as needed. j,. 

~,,,,,,,,,,,,,,,,,,~ 
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- two engines inoperative (cont) 

- I : CAUTIO~:::i 

-
Nose wheel steering and anti - skid are inoperative after loss of utility system. 

No. 3 and No. 4 One pump each for booster and utility No. 3 and No. 4 de gener ators out. No. 3 
systems will be out. Operation of 

-
equipment will take longer. 

I 

-~ During practice feathering, perform engine shutdown 
,,. per the ENGINE SHUTDOWN procedure in this sec -

tion. Prior to practice engine shutdown in flight, per-

-

form an ENTC check as outlined in the ENTC portion 
of the CRUISE ENGINE SHUTDOWN checklist in Sec­
tion rr. 

NOTE 

Normally. practice feathering should be ac­
complished on No. 1 or No. 4 propeller. 
Check the opposite AC generator before 
feathering if either No. 2 or No. 3 propeller 
is used. 

~Turns. 
,,. Turns can be safely made in either direction with one 

-

or more engi nes inoperative if airspeed is maintained 
sufficiently high in respect to minimum control speed 
and stall speed. Banking into i.he dead engine in ­
creases minimum control speed. 

- AIR START PROCEDURE. 

and No. 4 ac generators out. Select No. 1 
ac generato r to No. 3 ac generator bus. 
If No. 1 ac generator cannot be selected 
to No. 3 ac generator bus and the remain-
ing generators are overloaded . turn on 
ATM generator and the t ransformer rec -
tifier as needed. 

Effects of Speed on Trim. 

During engine- out operation, as in all other types op­
eration. trim is affected by speed. After trim sel, 
any increase in airspeed increases the effect the 
trim tabs: conversely. any decrease in airspeed re­
duces the effect of trim tabs. 

Landing and Go-Around. 

Landings and go- arounds with feathered engines may 
be i;imulated at altitude by flying a traffic pattern 
over a basic altitude. Roll out most of the t rim as 
touchdown point is reached. During a go- around 
practice. note the alti tude lost between the go- around 
decision and the t ime the a irplane is safely in a climb 
configuration. also note the airplane acceleration 
characteri sties during these maneuvers. 

-

Unless a greater emergency exists, do not attempt to restart an engine that was shut down fo r a mal function. 
Before restarting an engine that has been shut down in flight , be sure that the TIT for that engine has dropped 
below 200°C. Temperatures higher that 200°C will increase the likelihood of a hot start. NEVER move the 
throttle below the FLIGHT IDLE position in flight. Refer to the procedures in this section fo r air start after 

~ loss of AC power, or failure of a propeller feather motor or propeller feather pump. 

,,. NOTE 

.illlllllllllli The best a irspeed for accomplishing an air start is 150 to 180 KIAS. 

,,. 1. Prepare for Air Start "Complete' ' 

-
~ 

a. 

b. 

c. 

d. 

Fire handle 

Thr ottle 

Fuel boost pump switch 

Fuel enrichment switch 

IN 

1 inch forward of FLIGHT IDLE 

ON 

NORMAL 

(E) 

~ 
~11111111111111. 

e. Oil cooler flap switch AUTO 
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f. Electronic prop governor switch SYNC 

g. TD valve AUTO 

NOTE 

When possible. allow 30 seconds to warm up. 

2. Condition lever '"AIR START'" 
(On pilot· s command) 

NOTE 

Hold condit ion lever in air start until l ight off then release to run. 
strume:-its as on ground s tart. 

r I 
Monitor engine 111 -

Discontinue lhe start by plac ing the condition lever to FEATHER if a li!!htoff does no1 
occur by lhe time the engine has stabilized on ENTC {approximately 4or·; i. Restart 
may be at tempted. 

If the ENTC is inopera tive (as evidenced by rapid acceleration above 40"; ) and en~tne 
speed exceeds 60C"f. rpm with no light off. discontinue the start by placing the condition 
leve r to FEATHER. A r estart should nol be attempted. 

[ CAUTION 

If ENTC is inoperative, inter ruption of th e start cycle alter lightoff by an auempt to 
feather before the engine has reached a stabilized speed may result in decoupling and 
severe overspeed. 

(CP) 

' ------
-
-
-

(E l -
3. Air Start checks '"COMPLETE'' 

a. Generator switches RESE T Ol\ 

b. Engi ne bleed air val ve switch OP EN 

c. F uel enrichment switch OFF 

d. Engine inst r t:ments Within limits 

NOTE 

Allow the oil temperatur e to reach 40~C and incr easing before moving the thronles 
above 4,500 inch-pounds torque. 

PROPELLER FAILURES. 

The propeller should cont r ol engi.ne speed within the 
l imits specified in Section V. Propeller governing 
malfunctions are indicated by t he tachometer as un­
derspeed, ove r speed, sur ge, and' or fl uctuation of 
RPM. Select the mode of governing that will give the 

desi red RPM c:mtro!. Err:1lic AC power m:1\' lit· t ht> 
cause fo r e lect roni c propeller governinl! iluc1ua11ons. 
To eliminate lhe fluctuations . chang-e the AC powpr 
source or the mode of propelle r gove 1·1Hng to h~·drau ­

li c. lithe desired co111 r ol cannot be oblai1wd. r('l~·r 
to the appropriate propeller malfunrlion pn.>c<•clure rn 
this Section. 

-
-
-
-
-
-
-
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lnflight Decoupling of Engine and Propeller. 
Tl1e reduc.:L1on !!Car sec.:uon decouples I rom the power 
st>c:I ion oJ !he engine if a propeller attempts to drivp 
the µuwer section. and the engine nef!·ath·e to r que 
control system fails to operate. As negative torque 
bt1i lds up before decoupling of an enp;ine Lakes place. 
ai rplanl' yaw ma:< be noticed. 1-;owever. there may be 
little or n0 d1flerence in airplane feel, and the know ­
ledge that an engine has decoupled m:.ist be gained 
lrom instrument indic:ation. 

If decouplinf! is caused by engine failure or flameout. 
lhe indications will be as follows: 

a. Torque. TIT, fuel flow near zero. 

b. Low power secli on oi l pressure. 

c. RP'.\! may temporaril ~· increase. then settle to 
normal. 

d. Hydraulic pressure. generator output. and re -
duction gear section uil pressure normal. 

If a decoupling has occurred and the engine continues 
to operate. the indications will be as follows: 

a. Extremely low TIT and fuel fl ow for a given 
throttle setting. 

b. Fluctuati ng and near zero torque. 

When decoupling is observed. follow the ENGINE 
St:UTDOWN PROCEDURE in th .s section. Do not al -
1 empt to restart the engine. 

NOTE 

Fluctuation in RP!\1 can also be caused by a 
malfunction of the engu1e temperature 
datum control system. 

If RPM fluctuations a r e accompanied uy change in 
torque. TIT. and fuel flow: 

b. Reduce the throttle setting for the 
affected engine. 

c. Place the TD valve switch to NULL. 

(P) 

(E) 

(1) II this action brings the RPM within lim­
its, continue the fli ght with the TD switch in NULL. 
(Refer to TD CONTROL SYSTEM MALFUNCTION in 
th is Section.) 

d. If the RPM continues to exceed limits, 
follow the ENGINE SHUTDOWN PROCEDURE in 
this section. 

Loss of Propeller Oil. 

(P) 

Loss of propeller oil usually is first indicated by a 
slow drop in engine RPM. If this condition is noted, 
place the electronic prop governor switch lo OFF, 
monilor engine speed closely. Should RPM drop to 
97%. the propeller should be feathered according lo 
the ENGINE SHUTDOWN PROCEDURE in this sec­
tion. Feathering at this point will prevent eventual 
loss of contr ol of the propeller. If the propeller fails 
to feather, attempt to control RPM by reducing air­
speed. 

Propeller and Engine Control Linkage Failure. 

Overspeeding, U nderspeeding, or Fluctuation. 
~ If o,·erspeeding. underspeeding. or fluctuation of 
, RPJ\1 is observed. proceed as follows: 

If a failure occurs in the throttle control system, the 
engine power may go to either the full power or flight 
idle position. The flight idle stop solenoid will pre­
vent the p ropeller from going into the ground r ange 
as long as the throttl e is in the flight range. In the 
event of propeller and engine control linkage failure, 
refer to the ENGINE SHUTDOWN PIWCEDURE in 
th is section. 

a. Place the electronic prop gove rnor (E) 

- swilc:h to OFF. 

(1) If this action brings the RPM within lim-
its . continue the flight with the switch in the OFF po-

- sition. 

-
-

FEATHERING AFTER LOSS OF NORMAL FEATHER ACTION . 

NOTE 

If engine shutdown was accomplished us ing the condition lever onl y, and the prop fai l s 
to feathe r. atlempl lo feathe r by pull ing t he fire handle prior to employing this proce­
dure. 

'1f The following proc:edui·e can be used to feather a propeller if loss of normal feather action is encountered: 

, NOTE 

--
Check feather timer circuit breakers on lhe prop and engine circuit breaker panel. 
and feather pump motor circuit breakers on the main AC distribution panel. 

~f IIll/1111.1111. 
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a. 

b. 

WARNING I 
If the engine was shut down for fire or overheat, before resetting the emergency fire 
control handle. pull the firewall fire control shutoff valves fuel and hydraulic circuit 
breakers and the engine fire control s hutoff valves air and oil and bleed circuit break­
ers on the copilot• s circuit breaker panel. 

Fire handle IN 

Condition leve r GROUND STOP - Return lo FEATHER 

If feathe ring action is not complete, proceed as follows: 

c. 

d. 

e. 

f. 

g. 

h. 

Flaps As required 

Reduce airspeed as low as p 1·actical for g ross 
weight and existing: conditions 

NOTE 

If circuit breakers were pulled prior to r esetting the fire emergency control handle . 
the engine bleed air valve c ircuit br eaker and the air and oil iirewall shutoff valve 
circuit breaker must be reset. 

Engine bleed air valve switch OPEN 

Starter button IN 

[ CAUTION 

The starter is not to be used for practice feathe ring and unfeathering. 

NOTE 

Engine RPM should increase to approximately 10 percent: this will be sufficient for 
the propeller regulator pump to supply pressure to increase the propeller blade angle 
to feather. 

Starte r button Pulled 

l CAUTION l 
Do not exceed the starter operating limits in Section V. Complete tl1e ENGINE SHUT­
DOWN PROCEDURE in this secti on. 

Engine bleed air valve switch CLOSE 

[ CAUTION I 
If propeller rotation continues. with no indication of fire, leave the fire emergency 
control handle IN to supply oil to the engine, control RPl\1 by ai1·speed and land as 
soon as practical. 

~ 

--(E) ~ 

(CP} ~ 

(CP) -

(P) -

-
(E) -

(P) -

--
(P} -

-
(E) -

----
"1111111111111~ 



~ Airstart After Loss of Normal Unfeather Action. 

,,.. [ CAUTION 1 

- The starter is not to be used for practice 
feathering and unfeathering. 

-

If the propeller fails to rotate or if airstart is to be 
atlempted afler loss of AC power or failure of a pro­
peller feather motor or propeller feather pump. re-­
duce airspeed as low as practical for gross weight 

~ and ex isting conditions and proceed as follows: 

,, a. Prepare for airstarl checks - (E) 
"COMPLETE" 

b. Engine bleed a ir valve switch - OPEN (E) 

c. Condition l ever - RUN (CP) 

d. starter button - IN (P) 

e. At lO"f. engine RPM - INCREASE 
AIRSPEED 

NOTE 

The acceleration from 6 percent to 10 per ­
cent will be very sl ow. Airspeed should be 
increased immediatel y after 10 percent 
RPM is reached, because the drag at this 
low airspeed will cause the airplane to yaw. 
There will be very little aileron response 
until the airspeed builds up lo approximate­
ly 105 KIAS. This increase in airspeed 
also is needed after 10 percent RPM to help 
accelerate the engine. 

f. Al 200· engine RPM - STARTER 
BUTTON PULLED 

[ CAUTION l 
Do not exceed the starter operating limits 
in Section V. 

NOTE 

Continue increasing ai r speed. This will re­
sult in a normal air start from 20 percent 
11Pl\1 until the engine comes on speed. 

g. Airstart checks - ''COMPLETE" 

(P) 

(P) 

(E) 

- ENGINE SYSTEMS FAILURE. 

Failure of 94 Percent Speed Switch 
{Acceleration Bleed Valves Open). --

Failure of the 94 percent speed switch in the speed 
sensitive control during stablllzed ground or flight 
operation will cause that engine's acceleration bleed 
valves to open and the TD system to limit TIT to 
stal'l l imit ing temperatu r e of 830°C. During g r ound 
operations . failure will be indicated by: 

a. Low RPM 

b. Low Torque 

c . High TIT (maximum of 830°C) 

d. High Fuel Fl ow 

During flight operations , failure will be indicated by: 

a. Low Torque 

b. TIT will not exceed starl limiting t e mpera ­
ture of 830°C. 

c. The fuel correction light will illuminate with 
the throttle above 65 degrees of travel. 

If these indications are observed. proceed as follows: 

a. P ull the ENGINE FIRE CONTROL (E) 
SHUTOFF VALVE AIR & OIL circuit breaker 

(1) If engine operation returns to normal, 
leave the circuit breaker pulled and continue opera­
tion. 

b. If condition persists, reset the circuit (E) {P) 
breaker and proceed with the ENGINE SHUT-
DOWN PROCEDURE. in this section 

I WARNING I 
The air and oil circuit breaker must be re­
set in order to close the oil tank shutoff 
valve in the event the ENGINE SHUTDOWN 
PROCEDURE is accomplished. 

[ CAUTION 1 
Prolonged engine operation with the accel­
eration bleed valves open may cause exten­
sive damage to components in the engine 
nacell e. 

NOTE 

In either case, make a Fo rm 781 entr y fo r 
an engine inspection for possible damage 
prior to the next flight. 

fl 1111_,11111111. 
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Secondary Fuel Pump Pressure Light 
Illumination. 
Illumination of lhe secondary fuel pump pressure 
light. when engine RPM is above 65<';- RPM. may be 
caused by failure of the engine driven primary fuel 
pump assembly. the pressure switch for the light. 
paralleling valve sbck closed. or a failure of the 65 
percent switch in the speed sensitive control. If the 
light remains illuminated above 657 RPM during en ­
gine stal'ling, or illuminates during stabilized engine 
operation, proceed as follows: 

a. Pull the ENG FUEL & IGN CONTROL (E) 
circuit b reaker 

(1) If the light is extinguished, leave 1.he cir­
cuit breaker pulled and continue operation. 

b. If the condition persists, leave the circuit 
breaker pulled and continue operation or perform a 
precautionary engine shutdown al pilot discretion. 

NOTE 

If the secondary fuel pump pressure light 
remains illuminated after the circuit break­
er is pulled, it may indicate failure of the 
engine driven primary pump which could 
result in subsequent damage to the engine if 
operation is continued. If this occurs dur­
ing ground operation, engine shutdown is 
recommended. 

If t he circuit breaker was pulled, proceed as follows 
after landing: 

a. Reset the circuit breaker (E) 

b. Continue with normal engine shutdown (CP) 

TD Control System Malfunction. 

A malfunction of the electronic fuel control syslem 
of an engine may cause a sudden increase or de ­
crease in turbine inlet temperature, with an accom­
panying change in torque and fuel flow indicati on. If 
this condition occurs during stabilized operation, the 
en~ineer should proceed as follows: 

a. Place TD control valve switch to NULL 

(1) Tf TIT stabili zes and returns to near nor­
mal , continue operation in NULL 

b. If malfunction persists, attempt lo select an 
alternate AC power source. 

c. If the malfunction persists, other engine sys­
tems are al fault and should be investigated. 

r CAUTION l 
Monitor turbine inlet temperature closel? 
during KULL operation as maximum tur ­
b111e inlet temperature can often be ex­
ceeded at advanced throttle settings under 
these conditions. 

Engine Oil System Failure. 

The indi cat ions of an engine oil system failure that 
may l ead co engine failure are: 

a. Loss of oil pressure. 

b. Uncont rollabl e rise in oil temperature. 
For loss of o il pressure proceed with lhe ENGTNF 
SHUTDOWN PROC EDURE in this SP.C'lion. 

If engine oil pressure loss was caused by a 
negative g condition. and gearbox and en ­
gine oil pressures do not return lo normal 
within 10 seconds after r eturning to a posi ­
tive g condition. perform a precautionary 
shutdown of the engine. After the propeller 
stops rotating, an air starl may be at­
tempted according to the AIR START PRO­
CEDURE in this section. 

High oil temperature may result from failure of an 
oil cooler flap to funct ion in AUTOMATIC. If this 
occurs. proceed as follows: 

a. Hold the oil coole r flap switch in OPEN posi­
tion ~nUI t:1e oil cooler flap is open . 

b. Manually open or c lose oil cooler flaps as 
required to maintain normal engine oil temperature. 

c . If oil te:nperature cannot be maintained with­
in lim its, proceed with the ENGINE SHUTDOWN 
PROCEDURE in this section. 

If the low oil quantity light illuminates, proceed as 
follows: 

a. Identify the engine with the low oil quantity. 

-
-
-

b. Closely monitor the engine instruments for ... 
the engine with the low oil qqantity gauge reading. , 
No corrective action is required as long as the engine 
instrument readings are within limits. 

NOTE 

During long climbs it is possible to get a 
low oil quantity warning due to incomplete 
scavenging. Do not shut down the engine 
as long as oil pressure stays within lim­
its. After leveling off. recheck oil quantity 
indication. 



~ NOTE 

,.. If the rate of quantity loss is gradual and 
length of mission would ~·equire engine shut­
down prior to termination . thi> pilot may 
elect to perform a precautionary shutdown 
of the affected engine and restart at a laler 

"""" time when conditions necessitate. 

II""' If during flight the aircrew notices a loss of engine 
oi l quantity and or heavy smoke coming out of the 

' 

tailpipe area, the engine should be monitored during 
fli ght and shut down in accordance with the ENGI~"E 
SHUTDOWJ\ PROCEDURE in t his Sec t ion prior to 
landing. This should prevent oil combustion in the 

~ tailpipe after landing. 

,... Visible Flu id Leak. 

If excessive visible fuel leak is present on an enirine 
and the leak cannot IX' isolated shut down the engine 
pe r en!!ine shut down procedures . 

'FUEL SYSTEMS FAILURE. 

Failure of a refueling valve (airpl anes AF 53 -3129 
through AF 55-0029 may be indicated by a steady or 
intermittent illumination of the affected fuel boost 
pump low pressure light when a crossfeed Yalve is 

' 

opened. It may be necessary to open several cross­
f eed valves and turn boost pumps on to ext inguish the 
l ow pressure light. ln a crossfeed configuration, 
with a refueling valve in the open position. fuel quan­
tity in the affected tank will increase rapidly. In this 
situation close all crossfeed valves and fly in a tank 
to engine fuel feed configuration realizing that any­
time a crossfeed valve is OPENED, all crossfeed 

~ fuel would be routed to the tank wit h the failed refuel 
,,. valve. 

Fuel Boost Pump Failure 

~ In the event of a fuel low pressure warning light for a 
~ tank containing fuel, the engineer will check for fail ­

ure of the fuel boost pump by use of the fuel pressure 
indicator. If boost pump failure is confirmed or if 
popoul of any boost pump circuit breaker is experi -

~ e"c:d· t;:::•::~::i,w_il~;:oceed as follows 
b. Pump circuit breakers - PULL 

~ 
~ 
~ 
~ 

c. Set up another fuel supply - As required 

WARNING I 
The fuel boost pump switch should not be 
turned on or the circuit breakers reset un­
lil proper inspeclion and repairs have been 

performed. Resetting of the circuit break­
e 1·s rind turning the switch on should be con­
sidered onl y to prevent fuel starvation of 
the engines when a landing cannot be accom -
plished within the r ange of available fuel. 

If a main tank boost pump failure occurs during cl imb. 
continue as follows: 

d. Crossfeed the engine from another tank and 
conti nue climb. 

NOTE 

Do not select crossfeed unless the cross ­
feed system is pressurized by operating 
l.Joost pumps in other tanks. 

e. After level off allow fuel lo stabilize for sev­
eral minutes. 

f. Switch back to tank- to- engine operation and 
closely observe fuel flow. TIT, and torque. 

(1) If engine operates satisfactorily, continue 
mission as planned. 

NOTE 

When operating in tank-to-engine posit ion 
with an inoperative boost pump. avoid rapid 
acceleration. nose high. or nose low atti­
tudes. Descents should be made with mini -
mum nose down attitude. If a high rate of 
descent is required. it is advisable to se­
lect crossfeed operation. 

NOTE 

Gradual power losses will occur between 
twelve and twenty thousand feet during rap­
id climbout to an engine without boost pump 
pressure: this altitude will vary with the 
prevailing fuel temperature and type fuel in 
tanks (lhe higher the fuel lemperatur e the 
lower the altitude at which the power loss 
will occur). This condition results from 
the highly aerated condition of the fuel, 
caused by rapidly decreasing atmospheric 
pressure during climb allowing entrapped 
a ir in the fuel to expand. The period of 
time required for the fuel to stabilize from 
this aerated condition will depend upon both 
the rate of climb and fuel tempera ture. 
Fuel stabilization should occur in a few 
minutes after level-off at cruise altitude 
once the excess air has escaped from the 
fuel: maximum power settings can be main­
tained up to altitude of 30 ,000 feet with a 
boost pump inoperative if nose-up or nose­
down attitude and rapid acceleration are 
avoided. Fuel aeration does not occur dur-
ing descent. 

g. If engine will not operate satisfactorily in 
tank- to-engine position, switch back to crossfeed. 

,,. ,, ,, ,,, ,,, ,, ,,, , ,,, ,,, ,,, ,,, ,,, ,,,, 
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h. Wait several minutes and repeat step f. 

i. If engine will not operate sat isfactorily. re­
ture to crossfeed. 

j. If mission can be accomplished at a lowe1· al ­
titude. descend until engine will run satisfactorily on 
tank - to - engine flow. 

NOTE 

It may be necessa r y fo r the pilot to change 
his night plan to avoid major fue l unbalanc ­
ing and loss of range due to unavailable fuel 
or higher fue l consumption at l ower alti ­
tudes. 

If a boost pump is l ost, the corresponding scavenge 
pump will be turned off when the boost pump switch is 
placed in the OFF position. This may result in fuel 
starvat ion for the affected engine in an extreme nose ­
down attitude unless crossfeed operation is used. If a 
partial tank and an empty tank are on crossfeed with 
the boost pump inope rative in the partial ta nk, the en ­
gine being fed from the empty lank will be starved by 
a i r being d rawn into the foel l ine. Refer to the pr oce­
dure for crossfeed operation without AC power in this 
Section. 

Fuel Ouanity Indicator Failure. 

A malfunction of any fuel quantity ind icator may indi ­
cate a possibl e failure that would with the proper se ­
quence of events allow the introduction of high voltage 
electrical power into the associated fuel tank. If th~ 
fuel quantity indicator goes to off scale high or off 
scale l ow, the following action must be complied with: 

Pull the associated fuel quantity indicator circuit 
breaker. 

WARNING I 
The indicator will not be removed or 
changed and the circuit breaker will not be 
reset until proper inspection and repairs 
have been made. 

NOTE 

The airplane may be flown on subsequent 
flights with a malfunctioning indicator pro ­
vided the circuit breaker remains pulled. 

Crossfeed Operation Without AC Power. 

In the event of complete loss of AC power a ll fuel 
boost pumps will be inoperative. If c rossf eed opera -
tion is necessary to ma in lain lateral control. the en­
gineer will proceed as follows: 

a. Turn the heavy tank crossfeed swilch to 
OPEN. 

-
-
-

b. Turn the receiving engine crossfeed switch to .!f 
OPEN. , 

c. Turn the receiving engine tank selector switch 
to EXT. TANK TO ENG. 

NOTE 

This procedure should not be at tempted at 
alt itudes above 20 .000 ft. 

-
-External Fuel Leaks (Drip or Running Type) . 

External fue l leaks encountered in flight pl'esent a ' 
fire hazard if the l eak is in close proxi m it y t o an 
engine. The possibility of a wing fii·e from an extei- - -
nal fuel leak is inc r eased on land ing if reverse thrust 
is applied. If an external fuel leak is encountered 
near an engine, shutdown of the engine should be con­
sidered. Land at the nearest airfield which has suffi - -
cienl runway to complete the l anding ground roll with ­
out use of reverse thrust. Because of the possibility 
of fire, an emergency should be declared and fire 
suppression equipment requested. 

WARNING I 
Do not use reverse thrust when land ing wiih 
a known or suspected fuel leak If reverse 
thrust is used. a fire may develop. 

ELECTRICAL SYSTEMS FAILURE. 
With modern complex a irplanes , it is exlremel~· dir­
ficult to anticipate all the possible electrical fai lures 
and to plan corrective action and procedu r e for each 
failure. However. a broad analysis of the situation 
indicated that fai lu r es fall into three possible tate ­
gories: 

a. Loss of one or more of the primary powe r 
sources. 

b . 

c. 

Faults on the main bus or distribution s~·stem. ~ 

Faults within equipment ilems. ~ 



' ' ~ 
~ 

' 

Faults in the distribution system and load circuits 
should be controlled through protective devices such 
as circuit breakers, fuses, and current limiters. 
Should one of these devices fail to operate, consider ­
abl e smoke can result and some emergency action on 
the part of the crew may be needed. Loss of the main 
DC bus is unlikely. Loss of one or more of the pri ­
mary power sources. however, will require the crew 
to Lake prompt action by closely watching electrical 
loads, so lhal the remaining power sources will not 
be overl oaded. 

WARNING I 
Do not operate the airplane with a dead bat ­
te ry. Power will not be availabl e to operate 
the fire extinguishing s ys tem alarm bells, 
emergency depressurization or flare 
launche r jettison. 

NOTE 

A minimum battery voltage of approximately 
18 volts is required to close the battery re­
lay (the battery rel ay must be closed before 
the generators can recharge the battery). 

DC Generator Failure. 

If one or more DC generator:;; are lost, check gener­
ato r loadings frequently and turn off unnecessary 
loads, when required , to keep within the capacity of 
the operating generators. Use t he transformer rec­
tifier units to supplement the operating DC genera­
tors. Occasions when all DC generator power and 
the main DC bus are lost will be extremely rare. 
Should this occur, power for the copilot' s AC flight 
instruments will still be available from one or two 
sources. These instruments can be powered direct­
ly from the unregulated AC system, or the copilot's 
instrument inve r~er can receive power from the bat­
tery through the isolated bus. The battery is pro-
t ecled from discharging into the main DC bus by a re­
verse current relay. The battery, through the iso ­
lated bus , can provide power to the copilot's instru­
ment inverter for 20 minutes. Battery life, however. 
can be extended considerably for other emergency 
needs , by usi.ng the unregulated AC power for the in­
s l ruments rather than the copilot's inverter. Refer 
to the DC power supply schematic diagrams in Sec­

~ bon I for equipment lost due to DC generator mat­
,,. functions. 

AC Generator Failure. 

~ ln the event of failure of an engine that drives an AC 
,... gene rator, the air - turbine- motor-driven AC genera­

tor may be used to suppl y 30 kva of AC power. Al­
thouf!h rated at 20 kva, this generator is capable of 
carrying a 50-percent overl oad in continuou:;; opera-

~ 

ti on, so long as proper cooling a ir is supplied for the 
generator. Two transformer rectifier unit s are p ro ­
vided as a supplemental source of DC power. 

I CAUT~ON: 1 

Since the ATM generator can be connected 
to both of the AC buses , it is necessary to 
monitor the ATM generator ammeter when 
transferring l oads to avoid overloading the 
A TM generator. 

I CAUTION 1 
In the event that the ATM generator fails , 
do not oper ate the A TM except in cases of 
extreme emergency, due to the possibility 
of fire. 

Illum ination of AC Generator Out Light 

If an AC generator out light illum inates, the engineer 
will proceed as follows: 

a. Check frequency, voltage and load. 

b. If normal , leave generator switch ON and 
monitor frequency, voltage, and load. 

NOTE 

If the generator control switch is turned 
OFF, it may not be possible to utilize power 
from the generator because the power to 
energize the generator contactor relay is 
supplied by the t ransformer rectifier unit 
within the generator control panel. 

c. If voltage and frequency are normal with no 
indication of load, place the gener ator switch to OFF 
and monitor the voltage and frequency. 

NOTE 

Under some circumi::tances the buses will 
not tie unless the ge11erator switch is turned 
OFF. 

d. If no voltage and frequency are indicated, 
place the generator switch to RESET then OFF. 

e. If frequency and voltage are normal , resume 
normal operation. 

f. If frequency and voltage are not indicated or 
voltage momentarily peaks above normal and returns 
to zero, the engine should be shutdown in accordance 
with the ENGINE SHUTDOWN PROCEDURE in this 
section. 

f-1111111111111~ 
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I CAUTION 1 
Because of the possibility of fire, the engine 
with the failed generator should be shut 
down per the ENGINE SHUTDOWN PROCE­
DURE. 

g. If use of the No. 2 or No. 3 AC generator is 
lost, turn the No. 1 or No. 4 GEN BUS SELECT switch 
to the failed generator (No. 2 or No. 3) position. 

h. Reduce AC power loads and / or turn on the 
ATM generator if required. 

NOTE 

The radar should be turned to STDBY prior 
to selecting a different position of the main 
inverter switch. 

NOTE 

If No. 1 or No. 4 AC generator is selected 
to an inboard bus, the A TM generator can­
not be t ied to he opposite bus. 

GENERA TOR OVERLOAD LIGHT (No. 2 or No. 3 AC 
GENERA TOR) . 

If the generator overload light should illuminate for 
either No. 2 or No. 3 AC generator and the overload 
condition is not corrected within 30 seconds, the 
overloaded generator will be automatically discon­
nected from its bus. If this occurs, the enti r e load of 
the overloaded generator will be assumed by the 
other generator resulting in overload of that gene ra­
tor and possible loss of all AC power. 

If a generator overload light illuminates, the engineer 
will proceed as follows: 

a. Turn the No. 1 or No. 4 GEN BUS SELECT 
switch to the overloaded bus (No. 2 or No. 3) position. 

b. Turn off unnecessary AC electrical equiprnenl 
to releave the overload condilion. 

c. Resume normal operation. 

BLEED AIR SYSTEM FAILURE. 

A serious bleed air system leak may cause burning of 
electrical wire bundles and/ or overheating of aircraft 
equipment and may be ind icated by one or more of the 
following conditions: 

a. Illumination of the GTC fire warning lights 
(some airpl anes). 

b. Erratic operation of engine instruments. 

c. Zero or fluc tuating liquid oxygen quantity. 

d. Inoperative or inlerm ittent radar operation. -e. Observed smoke . flame , or overheat condition. ~ 

Two types of bleed air emergencies may occur. They , 
a re : 

a. An uncontroll able loss of bleed air. 

b. Failure of an engine bleed air valve. 

If bleed air is being lost from the system, proceed as -
follows: 

a. Close all engine bleed air valves one 
at a time 

b. 

WARNING I 
Positive closing of the engine bleed air 
valves must be determined by observing 
torque increase when closing the corre­
sponding engine bleed air valve switch. 

WARNING I 
Closing the engine bleed valves will shutoff 
the air supply to both air conditioning units 
and depressurize the airplane. 

Attempt to isolate the leak 

c. If the bleed ai r leak cannot be isolated. 
l eave all engine bleed air valves CLOSED 

(E) 

(E) 

If an engine bleed air valve cannot be closed and the 
bleed a ir system is leaking. proceed as follows: 

a. Check bleed air valve circuit breakers 

b. If the malfunction persists. shut down lhi: 
engine (conditions permitting) 

(E) 

(P) 

-
-
-

c. If condi~ions do not permit engine shut ­
down, turn on all pneumatic systems (E) -

d. Land as soon as practical (P) .. 

If smoke, overheat condition. or flame is observed in , 
the GTC area from inside the cargo compartment, 
perform the bold face items of the GTC emergenc.'· -shutdown procedure. 

If smoke. overheat . or flame is not present. comply 
with the Emergency Operation of The Bleed Air Sys - .. 
te m procedure. , 

For procedures concerning failures of individual 
pneumatic systems see Section IV. -



W ING FIRE. 
~ If a fire develops In the wing pcoceed as follow5' 

a. Close all engine bleed air valve!;. (E) 

ln case Lhe fire originates 111 a nacelle. refer to pro­
cedures given under El'iGil\E FIRES for extinguishing 
the Game. Trip the generator control switch for the 
generator in that nacelle. then turn the switch to the 
OfF posit ion. If fire occurs in other areas, and elec­
trical wiring or equipment is suspected as be ing the 
cause of a potential hazard, open all ci rcuit breakers 
to equipment in the area containing the fire, other 

~ b. Sideslip lhe airplane lo keep lhe fire (P) 
,.. awa;; from lhe fusel age. 

~ c. Land lhe airplane as soon as µossib le. (P) 

I"' d. If unable 10 land and the fire cannot be blown 
out or cont rolled, abandon the airplane immediateh. 

than thal equipment which is absolutely essential for 
flight. It should be noted that any short circuit will 
propably open the appropriate protective device, re­
ducin~ the possibility of fires. IT the source of fire 
can be determined. the nonaffected circuit breakers 
should bE- pushed in. 

- ELECTRIC AL FIRE. . 

WARNING I 
Decause of the important part e lectrical 
controls play in the operation of this air­
plane, it is recommended chal electrical 
power not be shut off until the pilot is rea­
sonably certain that it is. or will be. a con­
tributing factor to smoke or fire. and that 
the loss of electrical controls will not be a 
greater hazard than the smoke or fire. 

FUSELAGE FIRE/ SMOKE AND FUME 
ELIMINATION . 

NOTE 

If el eel rical power to lhe IFF is lost, Mode 
4 codes will be zeroized unless the hold 
funct ion has been activated. 

WARNING I 
If flammable fumes are present . elect r ical equipment not requi r ed lo compl ete this 
p rocedure should not be turned on or off until fumes are ellminaled. 

- If a fire, smoke. or fumes develop in the fuselage. notify the crew and passengers and proceed as follows : 

O XYGEN - " ON/ 100 PERCENT" (P) ~ 1 . 

II' a. The pilot will direct all c rew members lo don 
oxygen smoke masks (as appropriate) and to select 

- 100 percent on their oxygen regulators. 

WARNING I -
---3-22 

Prolonged exposure (5 minutes or more) to high concenlrations (pronounced irritat ion 
of eye and nose) of Bromochloromethane (CB) or its decompos ition products should be 
avoided. CB is an anesthetic agent of moderate intensity. It is safer to use than pre ­
vious fire extinguishing agents (carbon tetrachloride, methylbromide). However, espe­
cially in confined spaces. adequate respiratory and eye protection from excessive ex ­
posure. including the use of oxygen when available, should be sought as soon as the 
primary fire emergency will permit. 

~I I I I 1111111 I I I .. 
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NOTE 

ThreE' types of regulators. types A-2!. A - 1!:-. :rnd A -1 3 are pro·<ided with pu r table ox\· ­
gen bottles. For 100 percent oxyi;en wilh lhe A-1 5 regulator. place hand O\·er the di ­
luter valve opening. With lhe A- 21 regulator place the cont rol knob at NOR.\lAL. The 
A-1 3 regulator will provide 100 percent oxygen at a ll times. 

NOTE 

The pilot will direct crew members to fight the fire as required. 

2. Pressurization "EMERGENCY DEPP.ESSum ZA TTO'.\"" 
(On Command or Lhe PiloL ) 

3. Descent 

WARNING I 
If passengers are aboard and oxygen equipment is ?1ol avai l able for them. descend tu a 
lower alt itude before actuating the emergency depressurization switch. 

As reqt1ired 

4. Engine bleed air swi tches ' 'CLOSED" 
(If source of smoke or fumes has not been isolated) 

I CAUTION l 
Closing all bleed air switches will eliminate the pne•.1matic: :11r source for the AT.\i. 

If depressurizalion was necessary, proceed as follows: 

5. Air condilioning :nasler switch ''AUX VEN-:'" 

6. Flight station emergency escape hatch "OPEN'' 

WARNING I 
If a fl are ignites in the cargo compar1ment durini;r flare launch operations. lhe dens it ,. 
of smoke will be severe. This smoke will be drawn into the c r ew compartment if lilt' 
OYerhead escape hatch i s op en. Under these ci rcumstnnces. do not remove the over ­
head escape hatch. 

7. Right parat roop door "OPEN" (On Pilot's command) 

\ WARNING I 
The 10 will open the door only when wearing a parachute or rest raining harness. 

INFLIGHT DOOR WARNING. 

(E) 

(P} 

(El 

(E) 

iE) 

(IO) 

When the door warning light illuminates. notify crew and passenge rs. check the ramp and door cunlrol swilch 
OFF and proceed as follows: 

-
-
-
-
' 
' 
-
-
' ' ' ' ~ 
' ' 
' 
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1. Oxy~c n "As required'. 

a. The pilot will direct all c:rew members lo don 
oxygen masks (if required). 

~ b. The IO will noufy all crew members passengers 
,,.. that are not on inte rphone. 

' WARNING I 
~ All personnel will immediately fasten their safety bells upon notification of a door 
,,... warning light. 

~ 2. Pcessu"l"tioo 

- 3. Descent 

"BEGIN DEPRESSURIZATION" 

"As required" 

' 
NOTE 

If range is an important consideration. and passengers without supplemented oxygen 
are not being carried. the pilot may elect to have lhe flight crew go on oxygen, the air­
plane depressurized . and the door inspection made at altit ud e. 

,J///jj 4. Air conditioning master switch 

,,. 5. Doors 

"AUX VENT" 

"CHECKED' ' 

- WARNING I 
~ The airplane shall be completely depressurized before making a door check. Do not 
,,. unlock any door with the airplane pressurized. The IO I FE will check the door wearing 

a restraining harness. If it cannot be determined what causP.d the door light to illum i-

-

nate, the flight may be continued with padial pressurization at the discretion of the pi -
lot (below the point where the light illuminates and with all personnel secured with 
safety belts). If the doors are secure and the trouble is determined to be a door warn­
ing switch, the airplane may be fully pressurized. Do not pressurize with the door 

~ warning light on. 

(P} 

(E) 

(P) 

(E) 

(IO ' E ) 

,,. ________ _ 
INFLIGHT RELEASE OF LIFERAFT. 

~ If severe vibration occurs in fli ght, cause unJ...'1lown, 
,., immediatel y retard power and decrease ai rspeed. 

Lower the flaps and have an aircrew member make a 

-

visual inspection of the liferaft compartments through 
a rear cargo compartment window. (The absence of 
a liferaJl should be noticeable through one of the in-
spection wrndows provided on the lower sides of the 

~ liferafl comRartmenls.) II a raft has released and 
,,. loclg:ed on the tail, ''fish -tail'' the airplane slightly, or 

execute a shallow banking maneuver right or l eft. 
Make an emergency l anding at the nearest suitable 

~ base. and conduct a thorough inspection. 

,, WINDSHIELD AND WINDOW FAILURE. 

-
~ 

If the inner or outer pane of a windshield or cargo 
compa rtment window cr;i<'.ks <luring fli ght reduce the 
cabi n differential pressure lo H' inches of mercµry 

3- 24 

or less. If both panes of a windshield crack, fl ighl 
may be continued at 10 inches of mercury or less. Ii 
bolh panes of a cargo compartment window crack, 
duce cabin differential pressure to zero. 

re-

RAPID DECOMPRESSION. 

Sudden and uncontrollable loss of cabm pressure is 
known as rapid decompression. This may result 
from losing a nonstructural member, such as a door 
or window. or from a rupture in the fuselage. If a 
rapid decompression occurs, proceed as follows: 

a. Oxygen - As required. Pilot will 
direct crew to go on oxygen as required. 

If descent is required, continue as follows: 

(P) 

~ 
\,ti 

f11111111111111 
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b. Throttles - P LIGHT fDL E (P) With structural damage, the flighL will be completed -c. Descent - As required (P) 

The flight engineer should make an inspection of the 
fuselag:e during descent (using a walk- around oxygen 
bottle. if required . and wearing a restraint harness 

al a safe speed as determ ined b y the pilot, the flap 
con.figuration fo r landing wLll depend on type of struc- .1111111 

tural damage. , 

I CAUTION ] 

or parachute to determine what caused the decom ­
pression and the extent of any damage. With no struc­
tural damage. descent airspeed may be increased not 
t o exceed maximum speeds, as shown in section V. 

With certain types of structural damage. 
changing the center oi lift with the flaps may 
induce further damage. Careful considera­
tion should be given to type of damage prior 
to chan:ring- airplan e confip:uration . 

FLARE LAUNCHER/ DISPENSER EMERGENCIES. 

WARNING I 
If a flare ignites in the cargo compartment, density of the smoke will be severe. This 
smoke will be drawn into flight deck if the overhead escape hatch is opened. Unde r 
these conditions, do not remove the overhead escape hatch. The side emergency exi t 
should be removed for flare smoke elimination. 

NOTE 

The following emergency equipment is required and will be readily available fo1· all 
flare operations: 

a . Asbestos gl oves. 

b. Welder's goggl es. FMU- 2. 9P. 

c. Smoke mask 

d. Oxygen walk-around bottles. 

e. Dowel rod 1 - 1/ 2 inches diameter by 6 feet long. 

f. High pressure water extinguisher. 

HUNG FLARE PROCEDURE (LAU-74/ A) 

1. Pilot Advised 

2. Selector valve OFF 

3. Ejector shutoff valve of malfunctloning chute OFF 

4. Selector valve ON 

5. Resume normal operat ion for remaining chutes 

WARNING I 
Do not attempt to down load flares during flight. To do so could result in the cap com -
ing loose from the flare and pull ing the lanya rd, resulting in a flare fire. 

(IO) 

(IO) 

(IO) 

(IO ) 

----------------
"11111111111117 
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----

WARNING I 
Chaff canisters will not normally be down loaded during flight. However. if mission 
requirements necessitate down loading, extreme care must be taken to insure caniste1· 
end-caps a r e not pulled loose during download. Lanyard activation could result in 
explosive canister activation. 

NOTE 

If protruding canister cannot be cleared from LA U-74 I A chute, the canister must be 
secured to the LAU-74. This will insure canister security during land ing. 

- DISPENSER FIRE (ALE-20) 

The ALE-20 cannot be jettisoned. 
l aunch all remaining flares. 

- FLARE FIRE (LAU-74/ A). 

NOTE 

The three controlling c r ewmembers will attempt to 

In the event of a fire in the flare launcher, the following procedures will be accomplished: 

- The pilot will be advised and all crewmembers not required to control the airplane will immediately go on 100°{. 
oxygen. The pilot will direct crewmembers to fight the fire as required. 

----

WARNING I 
Due to the intensity of a flare fire, an extremely short period of time is available to 
jettison the flare laimcher and / or to evacuate the airplane. 

NOTE 

The oxygen bottles in the aircraft may be equipped with one of three types of regula­
tors: The A-13, the A-15, or A- 21. For 100% oxygen on the A-15, the crewmember 
must cover the diluter opening with his hand. 

~ 1. F1are launcher Jettison 

, 2. Eliminate smoke and fumes (refer to FUSELAGE · 
SMOKE AND FUMES ELIMINA T:ON) 

- MANUAL FLARE EJECTION (LAU-74/ A) . 

(P/ IO) 

~ In the event of an electrical failure, and launcher air pressure is above 750 psi, flares can be manually launched 
, by the following steps: 

---
WARNING I 

Visually verify correct placement of the flare in the launcher tube breech before press­
ing the manual cj eel ion level for which no ready light indication is present. 

fi 1111111111111. 
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1. Pilot Aclvi sed 

2. Manual ejection lever lock pin Unlocked 

3. Manual ej eel or lever Pressed 

(IO) -

{IO) 

(IO) -

ILLUMINATOR EMERGENCIES. -

Should any malfunction of the illuminator be indicated by illumination of the inlerlock lights or apparent smoke 
or fire, and the unit not shut down automatically, employ the following procedure 

1. Main power switch OFF 

WARNING I 
Do not use high pressure waler extinguishe r on elect r ical fi res . 

2. Store illuminator by manual operation 

GUN EMERGENCY AND MALFUNCTION PROCEDURES. 

NOTE 

After completing emergency and malfunction procedures , refer to Gun Arming or Gun 
Safing checklists as required. 

M61 20 MM Gun. 

WARNING I 
Serious personal inj ury can result when attempting to clear or repair a malfunctionin~ 
gun before allowing adequate cooling lime to preclude the poss ibility of a cook off. 

1. ARM/ SAFE switches (both malfunctioning and 
adjacent gun) 

2. FE / Pilot 

3. Firing lead 

4. Gun 

MXU-470/ A Module and GAU-28/ A Gun. 

SAFE 

Advised 

Disconnected 

Malfunctioa c lea red if possible 

WARNING I 
Serious personal injury can result when attempting to clear or repair a malfunclioninc: 
gun before allowing adequate cooling time to preclude the possibility of a cook off. ' 

(IO) -
-

(IO) -
-
' 
-
-

(WM) -
(WM) 

' (WM) 

(WM) ' ' ' ' I 
I 
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1. ARJ'vl ' SAFE switches (both malfunctioning and 
adj acent gun} 

2. FE Pilot 

~ 3. Gun switch 

,.. 4. Drive motor lead 

SAFE 

Advised 

SAFE/ LOAD 

Disconnected 

Removed - 5. Saling secto' 

' 
I WARNING I 

' 6. Gu" 
Any time ammunition is present in the gun, no attempt will be made to remove the gun 
from the module. 

Malfunction cleared if possibl e 

- 40 MM LOADER JAM. 

' WARNING I 
These procedures will be used whenever gun stoppag: occurs with the loader tray and 

~ breech clear. 

,.. 1. ARM/ SAFE switch 

~ 2. FE/ Pilot 

,.. 3. Breechblock locking bolt 

~ 4. Firing selector lever 

,,. 5. Hand operating lever 

- 6. Loade. 

40 MM FAILURE TO FIRE. 

-

SAFE 

Advised 

Installed 

STOP FIRE 

COCKED, SAFE 

Cleared if possible 

WARNING I 
- These procedures will be used whenever gun stoppage occurs with the breech closed or 

whenever a r ound is either fully or partially chambered. 

~ 1. Permission lo manually fire round 

,... 2. Attempt to fire round manually 

Obtained from Pilot 

~ a. Bring hand operating lever back to the re- cock 
,... position then forward. 

-
NOTE 

U round does not fire proceed with the following . 

..illllllllllll 3. ARM/ SAFE switch 

,... 4. Fire select lever 

SAFE 

STOP FIRE 

~ 5. Ammunition from loader Removed 

(WM) 

(WM) 

(WM) 

(WM) 

(WM) 

{WM) 

{WM) 

(WM) 

(WM) 

(WM) 

(WM) 

(WM) 

(WM) 

{WM} 

(WM) 

(WM) 

3- 28 
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--
WARNING I 

1I round cannot be removed and discarded overboard within 5 minutes after flrsl attempt 
to fire. there will be a 30 minute cooling period before any further attempt is made to 
remove the round. -WARNING I -No a ttempt will be made to remove a round from the chamber until the hand operating 
lever is moved to the cocked or saie position. 

(Wl\l) -6. :Round 

HYDRAULIC SYSTEMS FAILURE. 

I CAUTION 1 
In the event that either the utility or the 
booster hydraulic suppl~· system is lost. do 
not position the utility prime switch ON. 

Loss of System Pressure. 

If a pressure loss is indicated. proceed as follows: 

a. Hydraulic pump switches (affected 
systems only) - OFF 
(If emergency system pressure is lost. stop 
the ATM.) 

b. Controllable check valve for return 
suction boost system (affected system only) -
CLOSE (Located below Booster and Utility 
System Reservoirs.) 

c. Hydraulic reservoir level - CHECKED 

If reservoir is low: 

d. Check for fluid loss at units supplied 
by malfunctioning system. 

(CP) 

(E) 

(E) 

(E) 

(E) 

e. Isolate units causing trouble , if possible. If 
not possible. l eave pump switches off. 

Engine-Driven Pump Failure. 

When an engine pump low pressure warning light il ­
luminates (pressure normal) proceed as follows: 

a. Other hydraulic pump switch for 
affected system - OFF 

b . Hydraulic pressure for affected 
system - CHECK 

(CP) 

(CP) 

(1) If pressure is normal. r eturn to normal 
operation. 

(2) If pressure drops, it may be assumed the 
engine driven hydraul ic pump has failed. Follow EN­
GINE SHUTDOWN PROCEDURE in this section. 

:Removed and discarded (On pilot· s 
command) 

NOTE 

After the alfected engine is shutdown. and a 
loss of hydraulic fl uid is not noticed in the 
hydraulic system. the pilot may direct the 
other system pump lo be turned on. 

c. At the first indication of fluid loss. follow 
Loss of System Pressure procedures. 

Hydraulic Suction Boost Pump Failure. 

-
-
-
-Controllable check valves in the return lines of the 

suction boost hydraulically driven motors that are lo ­
cated in the reservoir drip pan will permit stopping .. 
of the hydraulically driven suction boost pump. should , 
this action be warranted. The valves are safety 
wired open. When the valves are closed, a liquid lock 
in the line return will prevent motor rotation. Should llllllt 
a pump or motor fail or begin to fail. conLaminalion , 
of the supply lines and engine pumps may be pre-
vented by stopping the hydraulic motor. 

Utility System Failure. 

Failure of lhe utiliry hydraulic system will resull in 
loss of: 

a. Normal landing gea r extension and relrac!ion. 

b. Flap retract ion and normal extension. 

c. Normal brake supply. 

d. Nose wheel steer in~. 

e. Half the power supplied to the flig-hl controls. 

In each case. alternate provisions are made for es­
sential operat ions. For emerf!;ency operation of the 
part icular systems. refer lo LANDING GEAll SYS­
TEM FA ILU:RE. FLAP SYSTEl\1 FATLUllE. FLIGHT 
CONTROLS SYSTEMS FA£LU:RE. and BRAKE SYS­
TEM FAILURE in this Sect ion. 

,.11111111111117 



~Booster System Failure. 

IJ' Failun of the boost c r h~ draulic system affects only 
t he n it.:lit com rols S\"sl ems. See FLIGHT CONTROLS 

~ ~YSTE~IS FAILURE. in this Section for information on 
~ emeqi.ency managem ent. 

Emergency System Fai lure. 

- WARNING I 
--

Do nol operale the ATM with a failed hy ­
draulic µump. because of the possibility of 
fire ur contamination of the remaining hy­
clr~ulic systems. except in the case of a 
greater emergency. 

,. Failure of the emerg-ency hydraulic system results in 
, the loss of hydraulic power for: 

a. Normal operation of the ramp and aft cargo 
- door. 

b. Emergency extension of the landing gear. 

c. Emerger.c ~· extension of naps. 

d. Emergency brakes. 

~ If circumstances requi1·e openin& the ramp and aft 
, cargo door wtthout emer~ency hydraulic sys tem pres -

sure . the handpump may be used. (Handpump emer-

-

gency suppl y is separate from the emergency system 
norm::tl supply. so that loss of fluid from the pressure 
system does not prevenl use of the handpump. ) 

~ IT there is nu emergency hydraulic pressure, and nor­
, mal extension of the land ing gear fails. the hand-

cranks for lhe main gears and g·ear emergency re-

_
l ease and the handpump fo r the nose gear may be 
used. Refel' to LANDING GEAR and BRAKE SYS­
TE/\18 FATLU'f?E in this section. If utility or emer­
~enc~: hydrauli c pressure is not available for flap ex-

_ tension. there. is no other provision for flap extension. 
if both ulili ty and emergency pressure are lacking for 
brakes. stopp1n!! and taxiing control must be accom ­
plished with reverse thrust and differential power ap­

. Pll<"al 1on. Slop the airplane as soon as possible: taxi ­, rng- ihe a irplane under its own power without brakes 
is not recommended. 

- CARGO JETTISON. 

. Jettisoning of cargo can be dangerous, due to possi ­
A ble loss of a i rplane control or structural damage : 
, therefo1·e. the ai rcraJt commander must consider 

carcfull~ the emergern.:y situation, operational con ­
SLderaliuns. a\'ailability of suitable drop area. and 

- whether jettisoning is necessar~· . 

Parachut<:>s . or reslra1 n1ng harness. will be worn by 
personnel jett1sonin!! car!!O. Depressurization will be 
requil·cd prior to jettison operations. and the crew 
members must use oxygen or the airplane must de­
scend co an altitude below 10,000 feet. Cargo s hould 
be jettisoned out the ramp and aft cargo door opening. 
The ramp and ail cargo door should be in the airdrop 
posilion. 

Jettison by Hand. 

Relatively light cargo should be je ttisoned by hand. 
The aft ramp and cargo door will be used for cargo 
jettisoning. Use the paratroop doors lf ramp and car ­
go doors cannot be opened. 

BAILOUT PROCEDURE. 

Inflight evacuation exits are shown in figure 3-4. 

Reference lo p ressurization are not applicable unless 
the airplane is in a ferry flight configuration. 

Order of preference for bailout exits is as follows: 

Afl cargo ramp. 

2. Right parat r oop door. 

3. Side emergency exit. 

WARNING I 
Bailout from crew entrance door is noi re­
commended. 

If bailout is required: 

a. Bail out warning will be given over the inter­
phone and by three short rings on the alarm bell. 

b. Reduce airspeed if possible . 

c. Place the air conditioning master switch in 
the AUX VENT posilion. 

d . Depressu ri ze airplane . 

e . If possible. head the airplane toward an iso­
lated area and engage the autopilot. 

f. Turn on the air turbine motor. 

g . Open the cargo door and ramp . 

h. If unable to open cargo door and ramp. open 
the right air deflector and right parat roop doo r. 

i. Give abandon- airplane signal over the inter­
phone , and by one long ring on the alarm sys tem. 

j . Evacuate the airplane. 

-
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( . crash stations (typical) 
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• emergency exits 

GROUND 

AIR 

WATER 

* 
& 

SECONDARY EXITS 

BOOTH HAS KICK-OUT 
EMERGENCY PANEL 
FOR EXIT TO CARGO 
COMPARTMENT. 

WARNING I 
SI DE EMERGENCY EXIT AND FLIGHT STATION HINGED 
WINDOWS ARE SECONDARY EXITS AND ARE EXPECTED 
TO BE BELOW WATER LEVEL. AND UNUSABLE. 

WARNING I 
DO NOT LOCK FLIGHT ENG INEER'S AND NAVIGATOR'S 
SEATS IN A POSITION THAT WI L L BLOCK THE PILOT'S 
AND COPILOT'S EVACUATION ROUTE. 

* 

Figure 3-4. 

* 

* 
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Bailout Over Water. 
The following procedures in addition to normal BAIL­
OUT PROCEDURES will be employed: 

a. Give spoken warning over interphone and 
lhree short rings of the alarm bell. 

b. Turn IFF to EMERGENCY. The copilot 
should send distress signals and position ·reports as 
di reeled by the pilot. 

c. If time permits (approximately one extra min­
ute is required} put on exposure suits over flying 
clothing. (Exposure suits are carried on special 
missions.} 

d. Don life jackets and parachutes making cer­
tain the individual life - raft pack is secured to the 
parachute hamess. Personnel should check the 
equipment of each other for completeness and proper 
adjustment. 

WARNING I 
Do not attempt to inflate the life jacket 
prior to bailing out as it may be damaged in 
egress from the airplane as well as hinder 
the wearer in his exit. 

e. Reduce airspeed as much as possible without 
losing control. 

f. Trim airplane to approximately level flight. 

g. Open cargo door and ramp. 

h. If a ship is in the vicinity, make a run so that 
personnel, on bailing out. will drift onto the course 
and just ahead of the ship. 

i. Give bailout order over the interphone and one 
long ring of the alarm bell. 

FLIGHT CONTROLS SYSTEM FAILURE. 

WARNING I 
Never purposely remove hydraulic assist­
ance from the flight control boosters to 
simulate loss of boost assistance. An im ­
mediate and unpredictable control response 
may occur upon either removal or restora­
tion of boost assistance. 

Flight Control Hydraulic Booster Unit Failure. 

If a serious leak develops in a booster unit. proceed 
as follows: 

a. Determine leaking hydraul ic system 
(booster or utility) 

(E} ' 
(l} If unable to confirm visually which sys­

tem is leaking, turn both engine driven hydraulic 
pumps for one system at a time OFF. and check for 
leak stoppage. 

b. Follow LOSS OF SYSTEM PRESSURE proce-
dure in this section for malfunctioning system. 

NOTE 

If leak was determined to be in the elevator 
utility boost unit, the leak may be isolated 
by turning the Elevator Utility Control 
Booster Emergency Shutoff switch (Figure 
3-5) to OFF. The utility hydraulic system 
may then be restored to norm al operation. 

Failure of either one of the hydraulic systems will 
reduce boost unit forces to the flight contr ols to ap­
proximately one- half normal. 

Complete loss of hydraulic assistance for ailerons. 
elevators or rudder will result in a loss of ability to -
move these controls except at low airspeeds. Maneu ­
vering the airplane under these conditions must be 
accomplished with trim tabs and high manual force. 

Landing the airplane without hydraulic assistance is a~ 
marginal operation and requires skillful handling of ,. 
trim tabs and engine power. plus coordinated efforts 
of both pilots on the flight controls. When possible, ~ 
avoid crosswinds, short fields. or narrow runways. ,. 

When landing without hydraulic assistance for the 
flight conlrol (s) proceed as follows: 

a. Reduce weight of airplane. 

b. Reduce airspeed lo approximately 160 knots 
and maintain until l anding is assured. 

--c. With elevator hvdraulic assistance failure. ~ 
land with minimum flaps. ,, 

d. Make a long flat approach to minimize attitude 
change at touchdown and fly the airplane onto the 
ground. 

The trim tabs may be used to control the airplane. 
The EMERGENCY position of the elev tab switch will 
give slow trim :ab actuation: it should be used at 
cruisin~ speeds or higher because it will give better 
control of the airplane with less pilot reaction effort. 
The NORMAL position will give fast tab action: ii 
should be used on the final approach to correC'I for 
power adjustments and lo compensate for trim 
changes when the flaps are lowered. 

[ : CAUTION 1 
The trim lab actuating motors are not the 
continuous duty type and caution should be 
exercised in using them. 
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control booster --
emergency 
shutoff panel 

-----
- Tab System Failure. 

Figure 3-5. 

~AILERON AND RUDDER TRIM TAB SYSTEM FAIL ­
,,. URE. 

~ Failure or runaway of the aile ron trim lab will not Ill"' cause a serious control problem. 

I WARNING I ---
Directional control cannot be maintained at 
high airspeeds if the rudder trim tab runs 
away to an extreme position. If rudder t rim 
tab runaway occurs, hold the rudder tab 
sw itch in the opposite direction to tab move­
ment and proceed as follows: 

~ a. Pull the rudder I rim tab circuit-breaker. 

,,. b. If required, reduce airspeed until directional 
control is regained. 

- ELEVATOR TRIM TAB SYSTEM FAILURE. 

In the event of runaway elevator trim tab hold the 

-

elevator tab switch on the control wheel in the oppo­
site direction of tab movement and proceed as fol ­
lows: 

-
~ 

a. 

b. 

NOT E 

lf the tab runs away to nose- up position, 
placing the airplane in a bank may assist 
in maintaining control. 

Elevator tab power switch - OFF 

Elevator tab power switch - EMERGENCY 

c. Operate elevator trim tab switch on the con­
trol pedestal to r etrim the a irplane. 

NOTE 

The elevator tab switches on the cont rol 
wheels will not operate the emergency sys­
tem. Emer gency operation is controlled 
only by the pedestal-mounted switch. 

When on autopilot operation and el evator tab power 
switch is in the EMERGENCY or OFF posit ion, the 
elevator servo is disconnected from the autopilot and 
the elevator must be controlled manually. 
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FLAP SYSTEM FAILURE. 

[WARNING I 
If an outboard flap fails. it is possible that 
contact between the flap and aileron will re­
sult in binding, and restriction of movement 
of the aileron. Under these conditions. if it 
is possible to control the airplane, no at -
tempt should be made to move the flaps. Tf 
movement of the f!aps must be attempted, 
return them ir. increments of 10 percent 
toward the position last selected before 
failure. During nap movement. check aile­
ron control constantly. If aileron control is 
freed. or if it is noted that binding in­
creases, stop flap movement immediatel y. 

Failure of the wing flaps to operate normally may be 
caused by failure of the flap electrical control sys ­
tem or by failure of the utility hydraulic system. 
Protection against asymmetrical extension or re­
traction of the flaps is provided only when DC power 
and utility hydraulic pressure are simultaneously 
available for the flap system. If the flaps fail to op­
erate normally, alternate methods of operation l isted 
in order of preference are: 

a. Override of the normal flap selector valve. 

b. Extension using the emergency hydraulic sys -
tem. 

c. Extension by override of the emergency flap 
selector valve. 

[ CAUTION ] 

If the utility system quantity has been de­
pleted and the emergency system is used 
for flap extension. the return emergency 
fluid will be retained in the utility reser­
voir. This may rczult in the emergency hy­
draulic quantity being insufficient for emer­
gency landing gear extension and emecgenc,;y 
brakes. Under these circumstances and if 
conditions permit, consideration should be 
given to landing without flaps or to reser­
vicing the emergency reservoir. 

Override of Normal Flap Selector. 

If the wing flap selector valve normal circuit breaker 
is in, or if resetting the circuit breaker does not 
clear the trouble: 

a. Place flap lever in the desired (CP) 
position 

b. Remove utility panel cover (E) 

NOTE 

Crew member accompli sh ing this operation 
will rcma 1.1 in communication with the 
flighl station. 

c. Lower or raise flaps to desired posi -
tion usin{r the wing flap selector valve. Depr~ss 
LOWER or RAISE button imerminenllr on the 
flap selector valve (figure 3-6) moving the naps 
in approximately 10-degree incremems until 
flaps are in desired position . or until directed 
by the pilot to stop. 

WARNING I 
Proteclion against asymmet rical operation 
is provided only during normal hydraulic 
nap operation. Should a failure of flap 
drive turque tubes occur during override 
operation. resulting in a change in trim 
about the roll axis. stop flap movcmem im ­
mediately. Relurn the controllable flaps to 
the position assum ed by the tincontrollablc 
flaps. During flap movement. ch£->~k aileron 
control. If il is noted lhal the aile1·ons are 
binding, stop flap movement. 

-
-

(EJ -

-Extension Using the Emergency Hydraulic System 

If flaps fail to operate due to loss of utility hydraulic 
pressure. investigate the cause of the pressure loss. 
Do not use emergency system unless reason for 
pressure loss can be delermined. If it can bi> dete1·­
mined that the cause of the pressure loss is not in 
the flap system, and if the pilot ch1111~<'~ to extc·ncl the 
flaps by use of emergency hydraulic pressure. pro­

-
-ceed as follows: 

a. ATM - RUN 

b. Emergency Flap Control Swilch -
EMERG DOWN 

(E) -

(Pl -

If trouble is encountered using emergency power. 

c. Return the EMERGENCY FLAP CONTROL 
Switch - OFF 

Override of Emergency Flap Selector Valve. 

If flap extensior. cannot be compleled br use of the 
Emergency Flap Control Switch and the winl! flap se ­
lector emergency circuit breake1· is 111. or 1f reset ­
tinfr the circu it bre:iker does not c lear the trouble: 

---
(E) -

proceed as follows: 

a. ATM - ON 

(E) -
b. Lower flaps lo desired pos ition using 

emergency flap selector valve 



• wing flap 

WARNING I 
Pull the lever on the emergency flap selec­
tor valve intermittently moving flaps in ap­
proximately 10-degree increments until 
flaps are in desired position or until d i­
rected by the pilot to stop. 

WARNING I 
Exercise caution while operating the manu ­
al override on the emergency flap control 
valve, since no asymmetrical flap protec ­
tion is provided. 

NOTE 

Crew member accomplishing this operation 
will remain in communication with the 
flight station. 

NOTE 

The emergency flap selector valve is lo­
cated on the ri ehl lrnnd side of the center 
wing rear beam below the flap gear box and 
may be reached from the top of the booth. 

selector valve 

J 

Asymmetrical Flap Positioning. 

!:>hould flap movement stop before the flaps have 
reached the position desired, failure of the flaps to 
move in either direction may be due to engagement of 
the emergency flap brake. The flap handle should be 
positioned to correspond to the position of the flaps . 
and no further infiight movement of the flaps should 
be attempted. 

WARNING I 
Do not release the manual override on the 
emergency flap brake valve while the air­
plane is in flight, as an asymmetrical con­
dition of the flaps may result. This manual 
override is for ground use only. 

WARNING I 
Asymmetrical protection is not provided 
when the emergency system is used during 
flap extension. Should any change in trim 
about the roll axis occur during flap exten­
sion, stop extension immediately. 

If emergency hydraulic pressure was being used when 
flap movement stopped, check the wing flap sel emer 
circuit breaker on the main power distribution box. 
If flap extension cannot be completed by use of the 
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flap control switch. proceed lo lower them by manual 
operation of the emergency flap selector valve. 

Wing Flap Position Indicator Failure. 

lf no change in flap position is shown on the wing flap 
position indicator af(er movement of the flap lever, 
the trouble may be in the indicator rather than in the 
flap system. This trouble may be identified by ob­
serving hydraulic pressure and by observing the 
pitch attitude of the airplane. Immediately after se­
lecting a change in flap position, a pressure drop in 
the hydraulic system being used indicates either that 
the flaps are moving or that there is a hydraulic leak. 
If the flaps are movine;. lhi~ will bP. indicated by a 
change in the pitch attitude of the airplane. During 
flap extension, the pilot may direct the flight engineer 
or the IO to make a visual inspection of the flap posi -
tion. Also. while in the cargo compartment. the fli ght 
engineer or IO may check the tabs and flaps position 
indicators circuit breaker on the aft fuselage junction 
box. 
LANDING GEAR SYSTEM FAILURE. 

I CAUTION I 
If a malfunction is encountered in low ering 
the landing gear, once the landing gear is 
down and locked it will not be moved from 
this position. If one or more landing gear 
will not retract, do not attempt to obtain an 
up and locked condition by recycling the 
gear. Extend the gear and attempt to obtain 
a down and locked condition. Visually con­
firm all the gear is down and locked and 
land as soon as practicable. 

If the main and nose landing gears fail to 
extend after normal operation of the landing 
gear control lever. attempt to identify the 
malfunction before making further attempts 
to lower the gear. Check circuit breakers. 
utility hydraulic pressure, and hydraulic 
fluid quantity. Check for evidence of hy­
draulic leaks. 

If a hydraulic leak is the cause of the mal ­
function, or hydraulic pressure was lost 
after the landing gear handle was placed in 
the down position, return the gear handle to 
the up position and proceed with the manual 
gear extension procedure. In all othe r 
cases , if the gear fails to extend normally, 
continue with alternate extension methods. 

The following alternate methods of gear operation are 
listed in order of preference: 

a. Use of Main Landing Gear Drive Switch (Air­
planes 55-0029 and up). 

b. Overriding the Utility Landing Gear Sel ector 
Valve. 

c. Emergency Hydraul ic Extension. 

d. Overridlng the Emergency Landing Gear Se­
lector Valve. 

e. Manual Extension of Nose Landing Gear 
(Emergency Hydraulic Fluid Available). 

f. Manual Extension of Nose Landing Gear 
(Emergency Hydraulic Fluid Depleted). 

g. Manual Extension Retraction of Main Landing 
Gear. 

h. Main Landing Gear Extension After Manual 
Gearbox Failure. 

NOTE 

The landing gear position indicators should 
·continue to operate regardl ess of landing 
gear mal:unction. The pilot should inform 
the flight engineer when a down and locked 
position is indicated so that the flight engi­
neer will know when to release the manual 
override buttons. If a malfunction of the 
landing gear position indicator is suspected. 
observe the main land ing gear position 
through the glass panels on the wheel wells 
and the nose gear position th rough the nose 
wheel well inspection window. 

Emergency Retraction 

If the landing gear lever will not move to the UP po­
sition due to malfunction of the touchdown switch or 
lock solenoid, manually release the lock solenoid by 
pushing the lock release button on lhe l anding gear 
lever panel. If either or both of the main gears fail 
to retract, an emergency retraction may be attempted 
at the discretion of the pilot. Investigation of lhe 
system should be made prior to manual retraction. 

NOTE 

No provisions exist for manual retraction 
of the nose landing gea:-. The main landing 
gear cannot be retracted by the emergency 
hydraulic system. If the nose landing gear 
fails lo rel ract. check to assure that the 
nose landing gear emergency extension 
valve is in the normal position. 

Use of Main Landing Gear Drive Switch 
(Airplanes AF 55-0029 and Up). 

-
~ 

' 
' 
' 
' 

If one or both of the main landing gear fails to extend. , 

a. Place the MLG drive switch to HI- (CP) 

TORQUE position. -

b. Place land ing gear lever to DOWN. (CP) 

I CAUTION l 
Do not operate the MLG drive switch while 
the landing- gear is being extended. 

"lllllllllilll, 
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control valves 

LANDING 
GEAR 
SELECTOR 
VALVE 

EMERGENCY 
LANDING GEAR 
SELECTOR 
VALVE 

CD 

CD 

LEFT-HAND 
HYDRAULIC 
PANEL 

RIGHT-HAND 
HYDRAULIC 
PANEL 

Figure 3-7. 
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landing gear emergency 
controls 

a 

*'SOME AIRPLANES 

• extension 

NOTE 

(_ 

NOTE 

THE RIGHT HAND EMERGENCY HAND CRANK 
IS STOR ED ON TOP OF THE OPERATORS' 
BOOTH. A HOLE MUST BE CUT OUT OF THE 

OPERATORS' BOOTH WALL TO GAIN ACCESS 
TO THE RIGHT WHEEL WELL 

NLG EMERGENCY 
EXTENSION VALVEJ.:'"·"" 

~ -:::.. t\.: I· · · . 

If 
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Overriding the Utility Hydraulic Control Valves. 
If the l anding gears fail to extend or r etract whil e us­
ing utility hydraulic system pressure because of fail­
ure of the control valves to operate (no evidence of 

~ hydraulic pressure loss) . proceed as follows: 

,,... a. Pull the lg sel and dn press dump 
valve normal circuit breaker 

(E) 

b. Pull the lg sel and dn press dump (E) 
valve emergency circuit breaker 

~ c. Place landing gear lever in the de­ (CP) 
,,.. sired position 

~ d. Remove right wheel well hydraulic 
,,. panel cover. 

(E l lQ) 

~ 
~ 
~ 

' ' 

NOTE 

Crew member accomplishing this operation 
will remain in communication with the flight 
station. 

e. To extend the landing gear, depress 
l anding gear selector valve DOWN button and 
hold, if required. 

f. To retract the landing gear, depress 
landing gear selector valve UP button and 
hold, if required. 

I CAUTION I 

(E/ IO) 

(E/ IO) 

If the button requires 11olding to lower the 
gear, the mechanical detent in the landing 
gear selector valve has failed. If nose 
wheel steering and normal brakes are re­
quired. the button must be held in. 

Emergency Hydraulic Extension. 

~ If utility hydraulic pressure is not available for gear 
,,. extension, proceed as follows: 

...ill a. A TM - RUN 

,,. b. LG SEL DN pressure dump valve 
emergency circuit breaker - IN 

- c. 

---
~ 

Landing gear lever - EMERG DOWN 

l CAUTION 1 
If the utility system quantity has been de­
pleted and the emergency system is used 
for landing gear extension, the return 
emergency fluid will be retained in the 
utility reservoir. This may leave little or 
no emergency fluid in the emergency re­
servoi r for emergency brake use. Under 
these circumstances cor.sideration should 
be given to manually extending the landing 
gear. or r eservice the em er gency reser-
voir. 

{E) 

(E) 

(CP) 

[:CAUTION:: 1 
Deplete the util ity hydraulic system pres­
sure prior to engine shutdown to avoid in­
advertent retraction of the nose landing 
gear. (This caution takes into considera ­
tion the possibility of the l anding gear con­
trol valve sticking in the UP position.) 

NOTE 

Nose wheel steering and no rmal brakes will 
not be available when the emergency sys­
tem is used to lower the landing gear. 
During practice emergency extension pull 
the l g sel and dn press dump valve normal 
circuit breaker. This will simulate the 
failed condition. 

NOTE 

Watch the emergency hyd raulic system 
pressure gage while the landing gear leve1· 
is in the EMER DOWN position. A drop in 
pressure without movement of the landing 
gear indi cates a leak in the emergency hy­
d raulic system. 

Overriding the Emergency Landing Gear Selector 
Valves. 
If the landing gears failed to extend whil e using emer­
gency hydraulic system pressure because the emer­
gency landing gear selector valve failed to operate 
(no e vidence of loss of hydraulic press~re), proceed 
as follows : 

a. Pull the lg sel and dn press dump valve 
normal circuit breaker 

b. Pull the l g sel and dn press dump valve 
emergency circuit breaker 

(E) 

(E) 

c. Place the landing gear lever in the 
EMERG DOWN position. 

(CP) 

d. Remove left wheel well hydraulic 
panel cover 

NOTE 

(E / IO) 

Crew member accompli shing this operation 
will remain in communicatlon with the flight 
station. 

e. Pull knob on emergency selector valve (E/ IO) 
and hold until all landing gear are fully ex-
t ended. 

Manual Extension of Nose Landing Gear (With 
Emergency Hydraulic Fluid Available) . 

If the landing gears fail to extend and lock after the 
manual override control valves are used. extend the 
nose landing gears as follows: 

a. Pull the LG SEL and DN PRESS dump 
valve normal circuit breaker 

(E) 

{{ . 
~} 

l ;• 
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b. Pull the LG SEL and DN PRESS dump 
valve emergency circuit breaker. 

c. Place the landing gear lever in lhe 
DOWN position. 

d. Pull the nose l anding gear emer -
gency release handle. 

NOTE 

With emergency hydraulic fluid available 
lhe forward cargo door hand pump will re­
lease the nose gear uplock if the manual 
release is inoperative. 

(E) 

(CP) 

(CP) 

e. Move the nose landing gear emer- (E I IO) 
gency extension valve (located above the 
crew entrance door) to NLG EMER EXT. 

f. Operate the forward cargo door 
handpump until the nose landing gear is 
extended and locked. 

Manual Extension of Nose Landing Gear 
(Emergency Hydraulic Fluid Depleted). 

(E/ IO) 

If loss of utility and emergency hydraulic pressure is 
experienced . extend the nose landing gear as follows: 

a. Place the l anding gear l ever in lhe (CP) 
DOWN position. 

b. Decrease airspeed to or below 120 (P) 
KIAS. 

c. Pull the nose gear emergency release (CP) 
handle. 

NOTE 

The nose gear should extend inlo the air­
sfream. Allow the nose gear lo extend un­
til the forward gear door starts to close at 
reduced speed: this may require 30 lo 45 
seconds. 

d. Increase airs peed as possible to the (P} 
gear speed limit. 

NOTE 

The nose gear should extend to the down ­
and- locked position . 

Manual Extension Retraction of the Main 
Landing Gear. 

If the main landing gear fails to extend / retract after 
normal override procedures was attempted. extend 
retract the main landing gear as follows: 

T. 0. 1C-130(A)A -l 

NOTE 

Complete depressurizati on of the airplane 
before manual operation of lhe main land­
ing gear may assist in the operalion of lhe 

--gear. 

(EJ -
a. Pull the LG SEL and DN PRESS dump 

valve normal circuit breaker. 

b. Pull the LG SEL and D:'.'I PRESS dump 
valve emergency circuit breaker. (E) -

c. Place the landing gear lever in the de­
sired position. 

d. Turn off No. 2 and No. 4 engine driven 

(CP) -

(CP) 
hydraulic pumps and deplete ulili Ly pressure 

r CAUTIO~ 1 
Do not force the emergency engaging handle 
oul. To do so may result in a bent manual 
drive shift lever. making it difficult or im­
possible to engage the manual drive. Tl may 
be necessary to place the extension hand­
crank on the emergency extension stub 
shait and rotate slightly until lhe manual 

---drive gear teeth align. 

e. Engage manual extension system. (E IO) -

(1) Airplanes with one emergency engaging 
handle : Pull the emergency engaging handle (figure 
3-4) to its stop and lock it out by turning it one­
quarter turn counter clockwise. 

(2) Airplanes with two emergency engaging 
handle: Follow step (1) for upper emergency engag-
ing handle (figure 3-4) then for lower emergenc~· en­
gaging handle. 

WARNING I 
Make sure the ratchet on the handcrank is 
set for down rotation before plac ing It on 
the emergency extension s tub shait. If the 
main landing gear starts to free fall aiter 
the handcrank is placed on the emergency 
extension stub shail. Immediately r emove 
the handcrank. The extension handle ratch­
el may change direclion due to lhe rotation 
speed of the emergency extension stub 
shaft. 

f. Extend ::>r retract using the extension 
handc rank. Place the extension handcrank on 
the emergency extension stub shail and rotate 
in appropriate direction until the land111g gear 
is in the desired position. 
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NOTE I CAUTION 

Extend the aft st rut ft rst. The main landing 
11 the manual drive fails to engage, or the gear doors are opened by a mechanical con-
spring-loaded brake fails to release. it may nection to the aft slrul. and damage to the 

l 

-

be an indication of the emergency engaging doors could result if lhe forward strut is 
handle cable being broken or disconnected. extended first. 
This may be indicated by the emergency en -

-

gaging handle being extremely easy to pull 
to the extended position. Should this occur. 
remove the access panel on lhe forward up­
per wheel well area (see figure 3-8) for 
main landing ~ear brake and gear box as-

lllllllllf semblv. Pull down and hold (secure) the 
,, manual shift lever at the bottom of the geai· 

box w disengage the brake and shifl gear .4 box to manual drive. Continue with manual 
,, extension of gear. 

--
NOTE 

If manual exlension mechanism does not 
disengage. pull the emergency engaging 
handles again. and rotate the handcranks 
in each direclion and release the handles 
again. 

- g. After gear is in desired position. 
r·eturn the emergency engaging handl e(s) to 
the disengaged position by rotating clockwire 

~ to its slop and pushing in. Verify proper dis­
, engagement by rotating the handcrank one 

turn in each d irection. If the manual shift 

(E I IO) 

~. lever was manually pulled and secured. en­
, sure its return to the up position. 

-
-
-
-
-

h. Remove the extension handcrank. (E 110) 

i. Return ·o. 2 and No. 4 hydraulic 
pumps to ON (if utility hydraulic system 
is available). 

(CP) 

j. Check that the landing gear slays in the se -
lected position. If the landing gear moves from the 
selected position, place the utili:y hydraulic switches 
in the OFF position a.id repeat the manual extension / 

ret raclion procedure leaving the pump switches OFF. 

Main Landing Gear Extension After Normal, 
Emergency and Manual System Failure. 
A malfunction that locks any component of the main 
landing gear extensi on system may also l ock the re ­
mainder of the system. I n such a case. if the univer ­
sal joints on lhe vertical torque shaft are discon­
nected. the landing gear may free - fall to the down po­
sit ion. If the landing gear does not free-fall each 

-

land ing gear strut can be extended by rotating the 
jackscrews. using the vertical torque shaft as an im­
provised wrench. or with the emergency extension 
wrench. Use this procedure to lower the main l and ­

~ in~ gear only alter all other normal and emergency 
, procedures have failed. Refer t::> figu1·e 3-8 for ac -

cess doors. 

-

a. Leave the main l anding gear manual 
extension system engaged. the utility hydraulic 
system depleted. and the landing gear control 
circuit breaker pulled. Depressunze the air­
plane. Place the air condilioning master 
switch to AUX VENT 

b. Remove the upper access doors with the 
emerg-ency extensi on handcrank. 

NOTE 

Access to the right hand access doors may 
be gained from inside the booth. 

(E} 

c. At the aft strut. remove the two out - (E 1 IO) 
board bolts and nuts connecting the com ­
panion flanges at the lower end of the verti­
cal torque shaft. 

d. Remove the nuts from the two in- (E I IO) 
board bolts. and r emove the bolts without 
extending the hands through the access hol e. 

WARNING I 
The weight of the landing gear may cause 
the gear to extend rapidly when released. 
If the above steps are not followed in proper 
sequence. serious injury to the hands may 
result when the gear free falls. 

NOTE 

If the strut does not free-fall. application 
of g forces may aid in extending the strut. 

e. lf the aft strut free-falls approximately half­
way down, attempt to extend the forward strut using 
the manual extension system. The horizontal torque 
strut will prevent the landing gear strut from fully 
extending. 

f. If the l and ing gear does not extend using the 
above procedure, extend the st ruts using the emer­
gency extension wrench or the vertical torque shaft. 

NOTE 

The emergency extension wrench is stowed 
on the lop right front corner of the booth. 
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g. To remove the vertic.:al torque shaft on aLr­
pl anes without the emer~enc~· extension wrench. cut a 
hol e above the upper access door (see figure 3-8). 
Secure the top of the vertical lorque shaft to some 
point inside the cargo compart ment with wire to pre ­
vent loss of the shaft. Remove the boll and nut that 
reta ins the upper end of the shaft spline to the gear ­
box. Pull l he vertical torque shaft into the cargo 
compartment through the upper access hole. 

h. At the aft strut, sl ip the companion nange off 
the splines on the upper end of the j ackscrew. 

i. Using the vertical torque shaft or the emer-
gency extension wrench, engage the splines on the up­
per end of the jackscrew. Rotate the jackscrew coun­
terclockwise approximately one- half revolution. Ap­
plication of g forces may aid in extending the strut. 

NOTE 

Use the fixed end of the wrench to start the 
jackscrew. 

j. If the strut has not extended, rotate the jack­
screw countercl ockwise to extend the strut·halfway 
down. 

NOTE 

Use the ratchet end of the emergency exten­
sion wrench to rotate the j ackscrew. The 
handcrank may be installed in the square 
drive of the wrench to extend the strut more 
rapidl y. 

k. Extend the forward strut using the above pro­
cedure. Check that the aft strut is full y extended. 

Main Landing Gear Tie-Down 

Before landing with a broken shelf bracket. or drag 
pins not engaged in the shelf bracket, the following 
procedure will be used to tie down the l anding gear. 
If 25.000-pound tiedown chains are not available. two 
tiedown devices and six 10.000-pound chain segments. 
forming three chain loops. are required to tie down 
each pair of opposite struts. If 25.000 -pound chains 
are availabl e, two devices, and three 25,000-pound 
cha i n seg-ments are required . See f igure 3- 10 for the 
arrangement of the chains. 

If main l anding gear tiedown is required , proceed as 
follows: 

a. Depressurize the airplane and place the air 
conditioning master switch to AUX VENT AND 
GROUND CART. 

b. Remove the wheel well inspection windows al 
the struts to be tied down. 

c. Cut hole in booth wall as shown in fli:.rure 3 - 9 . 

d. Pass the ends of two 10.000- pound chain seg ­
ments (or the end of a single 25.000-pound chain seg­
ment. if available) around the applicable strut and 

back through the inspection opening. Repeal this for 
the opposite strut. Securing a piece of safety wire to 
the end of the chain may assist in guiding the end of 
the chain around the strut. 

e. Fasten two other 10,000- pound chain seg­
ments (o r a single 25.000-pound chain segment. if 
available) between the ends of the chains placed 
around the sl ru:s. 

-
-
-

f. Install connectors between the remaining -
loose ends of the chains around the struts. and lighten 
the connectors. 

WARNING I 
Move all personnel away from the wheel 
well area to avoid injury if a chain should 
break. 

g. Repeat the process for the other pair of op­
posi te struts. if necessary. 

h. Notify the control tower of the difficulty and 
request that the crash equipment be alerted. 

i. During landing, hold the nose wheels off the 
ground as long as possible, but touch down while ele - ~ 
vator effectiver.ess allows gentle lowering of lhe nose. , 
Do not attempt to taxi the airplane after land ing. 

I CAUTION:] ' 

Do not attempt a takeoff w ith a known or 
suspected main landing gear malfunction. 

Unsafe Nose Gear Indication. -
Prior to l anding the airplane with a nose gear that 1111111 

does not indi cate down and locked by the indicator or , 
visual inspection, use the following procedure: 

NOTE 

Due to the configuration of the nose landing 
gear on these airplanes, tie-down is not 
necessary. nor is it practicable. 

a. Visually check the pin which protrudes from 

-
the aft end of the actuator and operates the down- and- illlllll 

locked indicator switch. , 

(1) If a band of fluorescent paint is visible on 
the pin, the downlock is engaged. If this band is nm illlllll 

visibl e, the downl ock is not engaged. , 

b. Maintain pressure on the down side of the 
nose landing gear hydraulic sy stem. 

-c. During landing . hold lhe nose wheels off the -
ground as l ong as possible . but touch down while ele ­
vator effectiveness allows 14"ently loweri ng of the nose. 
Do nol attempt to taxi tile airplane. 
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d. Set the parking brake. 

~ e. Place chocks in front of the nose wheels, or 
,,. jack the nose of the airplane and then install the 
~ ground lock pin. 

,,.. LANDING EMERGENCIES. 

' I WARNING I 
Under certain conditions it may be impossi­
ble to obtain or maintain safe flight. When 
ground contact is unavoidabl e, maintain di ­
rectional control and touchdown wings level 

~ and at minimum power setting. 

,,.. LANDING WITH NO FLAPS. 

--------

The approach for landing with "flaps up" may be ne ­
cessitated by the need to keep drag to an absolute 
minimum under partial power operation, or by a com­
plete failure of the flap system. Minimum airspeed 
on downwind leg. base l eg and turn to final will be 150 
KlAS, or approach speed whichever is higher. The no 
flap approach speed is ten knots above the computed 
no flap threshold speed T.Q_ 1C-130(A)A-1 - 2. If pos­
sible extend the downwind slightly in order to have 
more time on final to properly set up a no flap ap ­
proach. Complete the turn to final and slow to no flap 
approach speed. Mon itor airspeed closel y. The air ­
plane pitch (angle of attack) on final will approximate 
a l anding attitude and the rate of descent should be 
controlled with the throttles. Do not attempt to round 
out or flare the airplane, but allow it to touchdown by 
maintaining the landing attitude and using power, as 
necessary, to contr ol the descent rate. 

l CAUTION l 
If a normal landing r ound out or flare is 
used at touchdown with no flaps, the tail 
skid may contact the runway. 

[ CAUTION I 
Do not move throttles below flight idle until 
the airspeed is 105 KIAS or below. 

- LANDING WITH ENGINES INOPERATIVE. 

Landing With One Engine Operative. 

-
--
~ 

The approach for landing with one engine inoperative 
is made in the same manner as for a normal landing. 
Below 110 knots airspeed during flareout the com­
bined fli ght idle thrust on the side with two operating 
engines will tend to turn the airplane into the side 
with only one operating engine. This is particularly 
noticeable when a land ing is made with an outboard 
engine shut down. This effect may best be coun ­
teracted by treating it as a c r osswind and using 
crosswind techniques. 

3- 44 

NOTE 

At light gross weights, counteracting the 
crosswind effect by adding power to the side 
with the dead engine will contribute to float ­
ing and consequent overshooting. 

After nose wheel touchdown, retard throttles to 
GROUND IDLE, and use reverse th rust from symmet ­
rical engines. 

[ CAUTION 1 
Reverse thrust on unsymmetrical engines 
may cause the airplane to veer to one side. 

Landing With Two Engines Inoperative. 

WARNING I 
With two engines inoperative on one side , 
airspeed should be maintained above 150 
KlAS for all fl ight conditions requiring high 
power settings on the operat ive engines. 
Directional control may be impossible if 
maximum power is used at speeds less than 
150 KIAS. Flaps should not be extended 
more than 50% until the landing is assured. 
After the landing is assured , normal ap­
proach and touchdown speeds may be used. 

After loss of two engines, attempt to decrease aircraft 
weight, if necessary, by jettisoning cargo. Use the 
following procedures : 

a. 

b. 

c. 

d. 

Do'J.'.nwind Leg 

150 KIAS or approach speed whichever is 
higher. 

Gear and Flaps - UP 

Base Leg 

150 KlAS or approach speed whichever is 
higher. 

Gear and Flaps - As Required 

Turn to Final 

150 KIAS or approach speed whichever is 
higher. 

Gear and Flaps - As Required 

Final Approach 

Maintain 150 KIAS, or approach speed, 
whichever is higher, until landing is assured. llRi 

~ 

"I 111 1111111111. 
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Landing gear - Extended 

Flaps - As Required 

Slow to approach speed 

I CAUTION:: l 
For landing with two engines inoperative on 
one side. do not use reverse th rust. Ground 
idle power al one can cause the aircraft to 
veer unless used cautiously and with firm 
nosewheel contact. 

Go-Around Procedure With One or Two 
Engines Inoperative. 

WARNING I 
If a go-around is attempted after landing. 
and if the touchdown speed is less than min­
imum control speed; directional control 
must be maintained by use of nose wheel 
steering and coord inated use of flight con­
trol s. It may be necessary to reduce power 
on the opposite engine to help maintain di ­
rectional cont rol until minimum control 
speed is obtained. 

a. Ale rt crew by giving command "go - around". 

b. Begin the go-around at or above minimum 
control airspeed. 

c. Advance throttles for all operating engines to 
maximum power as directional cont rol will permit. 
Power applied to the asymmetrical engines will de ­
pend on the airspeed on the airplane at initiation of 
go- around. 

d. Give command to cupilol to raise flaps to 50 
percent. 

e. Raise gear when ce rtain that airplane will not 
touch down. 

f. Continue lo raise flaps as airspeed and alti-
tude permit. 

NOTE 

A t l ow airspeeds. raise flaps in 10 percent 
increments with airspeed increasing ap­
proximately 5 knots between r etraction in­
crements. 

NOTE 

T wo- engine minimum cont rol speed must be 
obtained as soon as possible after initiation 
of go- around. 

g. After gear and naps are up. cominue as a nor- ~ 
ma! take -off. 

(1) If on three engines use three en~ine <'limb ~ 
speed. ,. 

(2) If on two eng-ines use a minimum of \ 'mra ~ 
(two engines out) or 150 knots if gross weil!hl and al1i-, 
tude permit. 

WARNING I 
Tl1e use of 5 degrees of bank awa)' from the 
inoperative engine will aid in directional 
control when power is appl ied du ri n~ µ-o­
around. Go - around with two engines inop­
erative on the same side. shoul d be avoided 
unless absolutely necessary. Every pre­
caution should be taken so as not to I et a 
situation develop tha( necessi tales a go ­
around under these conditions. Descents 
below safe, comfortable altitudes and ai r ­
speed s should not be made uni ii absolutely 
assured of landing. 

LANDING WITH TIRE FAILURES. 

Nose Landing Gear Tire Failure. 

If one nose wheel tire is nat al lime of la11din~. a nor-­
mal landing may be made. If both wheel ti res are 
fiat at the time of landing . keep the nose wheels off 
the g round as long as possible. After nose gear ron-
tact use maximum reve r se thrust and minimum -
braking. This procedure gives minimum nose wheel 
load ing. Taxiing i s not recommended . 

Main Landing Gear T ire Failure. -

NOTE -

If time and conditions permit. it is rerom-
mended the main l anding gear be tied down • 
for the affected tire lo reduc e vi b rat ion and , 
possible damar:e. 

If a main landi ng gear tire is fla t at the lime of land- • 
ing, touch down the nose gear as soon as possible and , 
use maximum reverse lhrusl. Tax iing is not rerom ­
mended. If both tires of the main landin~ {rear are 
flat. there will probabl~· be a lendenc:~' to swerve 10- 111111 

ward that side. Line up and land on the side of run - ' 
way with the good ti res. Touch down the nose gear as 
soon as po ssibl e, hold forward pressure on the con -
trol column. and assume directional control with the ~ 
nose wheel steering system. Use wheel brakes (on ' 
the side opposite the flat ti res only) to assist the nose 
gear in maintaining directional control. use r everse ' 
U1rusl cautiously . but to the fullest extent possible to 
reduce land ing roll to a minimum. Do not attempt 10 
taxi. 
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mlg wheel well access 
doors and cutting areas 

1. MLG WHEEL WELL SlDE PANEL 
2. INSPECTION WINDOWS 
3. CARGO COMPARTMENT FLOOR 
4 . CUTTING AREAS 
5. UPPER ACCESS DOOR 
6 . LOWER ACCESS DOOR 

7 1N. 

62 IN. 

2 

Figure 3-9. 
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landing gear tie-down 

CUT HOLE USING 
HAND AXE 

Figure 3- 10. 
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~ LANDING WITH GEAR RETRACTED. 

,,.. Landing With One or Both Main Gears Retracted. 

If one main l anding gear cannot be extended. the re ­
commended procedure is to 1·etract the other main 
gear and land with onl y the nose l anding gear down. or 
to belly-land with all landing gears retracted. Refer 
to GEAl1 UP LA!\'DING in this section. This will pre­
vent the propeller on the gea r-up side of the a irplane 
from coniacting the ground. 

Landing With Nose Gear Retracted and Main 

- Gears Down. 

If the nose gear cannot be extended. an emergency 

-

land in~ may be accomplished. hold ing lhe nose of the 
airplane up as long as possible. Use the following 
procedure to make a nose -gear- up landing: 

~ a. Give warning over the interphone and give I" six short rings on the alarm bell. 

-
b. If cargo can be safel y moved. shift it to an aft 

center of gravity location not to exceed limits in Sec­
tion V. 

c. Stow or secure all loose equipment. 

- d. Depressu rize the airplane and close all en-
gine bleed air valves. 

~ e. Open the emergency escape hatches. the para-
, 1 roop door and the aft cargo door. 

-
-
-
-
-

f. 

g. 

h. 

i. 

j . 

Turn off all unnecessary electrical equipment. 

Don hel met and take crash posit ion. 

Lock shoulder harness inertial reel. 

WARNING I 
Ensure that all cont rols which cannot be 
eas ily reached are properly positioned be­
fore locking the harnesses. 

11equesl foam on runway. 

Assum e a normal landing attitude. 

k. Give warning over the interphone and give one 
~ l ong ring on the ala rm bell to brace for impact. 

, I. Immediately upon ground contact. apply s uffi -

-
-
-

cient up -elevator to keep the airplane in a level a tti ­
tude as long as possibl e. DO NOT use brakes. 

m. After nose contact. use reverse thrust. but do 
not allow the nose lo rise off the g round. 

n. When the airplane comes to a complete stop. 
follow lhe GROUND EVACUATION procedures in this 
section. 

3-48 

Gear-Up Landing. 

Before making a gear-up l anding. perform the follow­
ing operations: 

a. Give warning over the inlerpllone and give six 
short rings on the alarm bell. 

b. stow or secu r e all loose equipment. 

c. Depressurize the airplane and close all en­
gine bleed valves. 

d . Jettisoning of car go should be considered. 

e . Consume all unnecessary fuel. 

f. Open th e emergency escape hatches . the para­
troop door and the aft cargo door. 

g. 

h. 

i. 

Turn off all unnecessary elect r ical equipment. 

Don helmet and lake crash position. 

Fasten shoulder harness and inertia reel lock. 

WARNING I 
Ensure that all controls which cannot be 
eas ily reached are properly posilioned be ­
fore locking the harnesses. 

j. Request foam on the runway. (An area 3,000 
feel long by 30 feet wide should be r equested. if avail­
able. ) 

k. Assume a normal landing a ttitude. 

I. Give warning over the interphone and give one 
long ring on the alarm bell to brace for impact. 

m. When the airplane comes to a complete stop. 
follow GROUND EVACUATION PROCEDURES in this 
section. 

EMERGENCY LANDING ON SOFT GROUND. 

If it should become necessary to land on soft ground . 
the decis ion to land with gears extended or retracted 
must be made by the pilot. However, if the decision 
is lo land with the landing gear ret racted, the recom­
mended procedure is to land with the nose gear ex­
tended and the main gear retracted. 

LOSS OF NOSE WHEEL STEERING DURING 
LANDING. 

Wheneve r a loss of nose wheel steel'ing is indicated 
by an immovable pilot's steering wheel, no further 
attemp t will be made to "'force" the w heel to turn, as 
this might prevent the nose wheel from caste ring. 

,.__,I 111111111111~ 
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Under this c-ondilion. lhe pilot will pull back on the 
control column lo relieve pressure on the nose wheel 
and maintain dt reclional control of the airplane 
lh rough the coor di naled use of flight controls. differ­
enlial power and differential brakes according to the 
prevailing circumstances of speed. crosswinds, en­
{?ine out. and runway conditions. 

LANDING WITH A COCKED NOSE WHEEL. 

NOSE WHEEL SHIMMY . 

Nose wheel shimmy is an indication of an unbala nced 
condition of one or both of the nose wheel tires or 
failure of the stee ring syslem. [f lhis or.curs during 
takeoff. the decision regardin~ whethe1· to abort or lo 
continue will depend on the severity of the shimmy 
and whether the refusal potnt has been passed. If 
shimmy occurs during the l anding roll. deceler<1te 
gradually and appl y up-elevator to keep as little load 

-
-
-The procedure for landing with a cocked nose wheel is 

the same as that for landing with loss of nose wheel 
steering. with the following addition. Request foam 
on the runway. 

on the nose wheels as possible. Wh en landing with a -
known shimmy condition. keep the nose wheels off rhe 
ground as long as possible. but touch down while ele ­
valor effect iveness allows gentle lowering- of the nose. 

BATTLE DAMAGE. -
If suspected or actual inflight damage occurs to the airplane , immediate steps must be taken to determine lhe 
extent vi damage and lhe controllability of the a irplane for landing. If at anytime it becomes apparent that a 
safe landing cannot be made. consideration should be given to bailing out lhe engine crew while controlled flight 
is still possible. If inflight damage occurs. attempt to maintain positive control of the airplane al all times and 
proceed as fo llows: 

--a. Guns SAFE 

b. Engine Bleed Air Valves Closed 

c. Air Condi tioning Master Switch AUX VENT 

d. Crew Check- in Crew Position 

e. Unnecessary Electr ical Equipm ent Off 

f. Electrical Buses Isolate (as required) 

g. ECM P ods Isolate (if required) 

f CAUTION ] 

In the event damage has been received to ECM equipment. it will be necessary lo field 
trip both No. 1 and No. 4 AC generators to remove power to the ECM equipment. 

h. Fuel Boost Pumps As Required 

i. Airplane Controllability Checked 

(1) Attempt climb to or above 10.000 feel 

(2) Jettison cargo if required 

(3) Configure for land ing 

WARNING I 
With structural damage . there is a possibility of a split flap condition when flaps are 
lowered. 

(4) Slow to landing speed in 5 knot increments and 
execute turns as required to determine controllability of the 
airplane. 

(5) If at any point a stall buffet occurs or the air­
plane becomes uncontrollable. immediately accelerate to 
a safe flying speed. Plan land ing at a speed where safe 
cont rol of the airplane can be maintained. 

(E) (WM) 

(E) -

(E) 

(ALL) -

(ALL) 

(E) -

(El -

(E) -

(P) -

-
-
-
-
-
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'DITCHING . 

I ~ 

-----

WARNING 

Ditching of the airpl ane should be attempted 
on!~· as a last resort. If c:onditions permit. 
all personnel not required for the final dLlch­
in[! operation should bail out of the airplane 

Under 1dPal conditions of wind and sea. and by skillful 
execution of the recommended techniques. the ditching 
of transport-type airplanes can usually be accom ­
plished w th a high degree of success. However. due 
to the high-wing configurali on of this airplane. the 
fuselage may be expected lo setlle alter touchdown 
with consequent flooding of the cargo compartment. 
The decision to ditch or bailou: must be made by the 
pilot in view of the existinir circumstances. This de­
cision should never be delayed until l he f uel suppl y i s 
exhausted sinc.:e the most effective ditching approach 
is made with power on at a speed slightly above the 
stall speed. 

~ Preparation for Ditching. 

,, Plans fer ditchtng cannot be made without taking the 
wind direction inlo consideration. Waves move down­

" wind. and the spray frnm wave cr est is also blown 
,, downwind. swells. however. do not always indicate 

wind direction and can be very large even when the 
wind is c.:alm. Swells are the result of underwater 

~ disturbances. Over a sea. a pilot must be more ex-
" acting and alert when judir111g height. The ditching 

chart (fi)!ure 3-12) gi\'e duties of personnel prior to 

-

and during ditching. Figure 3- 4 illustrates the emer­
~encv exisis and e\'acuation routes used durin~ ditch­
ing . F1~ure 3-11 shows the liferafl releases. 

- Ditching Characteristics. 

--
-
-
-
-

Di.telling characteristics of the C-130 airplane are not 
known: however. NACA cont roll ed ditching tests of 
models simil ar lo the C-130 in configuration indicate 
that there is a reasonably high probability that the 
airplane can be landed on water without major col­
l apse of structure or a sudden rush of water into oc­
cupied compartments. On the basis of these tests. it 
is concluded that the following results can be expected 
upon ditching. 

3-:iO 

NOTE 

These characteristics assume the airplane 
is ditched at a nose high attitude with 50"; 
flaps. gear up. and at an airspeed of 10 
knots above slalline speed. (On airplanes 
modilied by T.O. l C-130-708 speed would 
IJe reflected in a reading of approximately 
1.15Vs on the angle of atlac.:k indicator. ) 

Upon contact with the water. moderate bottom damage 
mav occur in the area immediatel y forward of lhe 
car"g·o l oading ramp hinge. The bottom damage wlll 
tend to stauilize the airplane laterally during the 
ditching run. maintaining the wings in an essenlially 
l evel attitude. Wing dipping or water looping are not 
expected. 

During the initial portion of the ditching run (the tail­
down portion) the aft cargo door may be damaged. 
But the damage p robably will not affect either the 
ditching run or' the sinking rate since the location of 
the door is such lhat it will be above the water line 
when the nose settl es during the latter pa.rt of the 
run. It is very unlikely that the ramp will open. The 
crew door. the side emergency exit. and the para-
! roop doors. which will be out of the water du ring the 
tail - down portion of the ditching run. probably will 
not experience damage al any time during the ditch-
inP" run. 

As the nose settles during the final part of the ditch­
ing 1·un. the fuselage shoul d fill with water fai rly fast. 
sink to the wings. then float. 

Ditching Alarm Signals. 

The following are the standard alarm signals for 
ditching: 

SIX SEORT RINGS .. PREPARE FOR DITCHING 
O>IE LONG RING .. BRACE FOR IMPACT 

Instructions will be given by pilot to Don Helmets, 
gloves and remain seated with safety bells fastened 
until the airplane has stopped forward movement. On 
waler landings, there are normally two or more water 
impacts. The initial impact is (normally) lighter than 
the second water impact and the subsequent impacts 
(if any) will diminish in force. 

D itching Equipment. 

Ditching equipment should be in readiness at all 
times when flying over water. Prior to each over­
waler flight. the pilot will ensure that the necessary 
equipment is aboard. in serviceable condition. and 
stowed in the proper places. 

Ditching Ex its. 

Refer to fi:-rure 3-4 for emer~ency e>..its. Normally. 
crew members on the flight deck will use the forward 
escape hatch for each after ditching. Crew members 
in the cargo compartment will use the center and aft 
escape hatches for exit. 

WARNING I 
The flight station hinged w indows may be 
used as a last resort emergency exit for 
the pilot and copilot but not in heavy seas 
or nosedown condition. 
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Ditching Technique. 

WARNING I 
Maintain deck angle of at least seven de­
grees. optimum nine degrees. Do not ex­
ceed recommended airspeed. Rate of de­
scent not to exceed 200 feet per minute. 
(Recommend 100 feet per minute.) Main­
tain constant back pressure on control col­
umn. Under no circumstances should the 
airplane be stalled in. since this will re­
sult ln severe Impact and cause the air­
plane to nose into the wate r . 

If possible. use most of the fuel supply to li ghten the 
airplane and reduce stalling speed. Empty tanks al so 
help keep the airplane afloat. Jettison cargo. if pos­
sible, to lighten the airplane. 

NORMAL POWER-ON DITCHING. Best results will 
be obtained by following the procedures outlined be­
low: 

a. Ditch while oower is available. Power will al ­
low the pilot to choose the spot for ditching. and the 
most favo1·able landing position and a ttitude. 

b. Use 50'f flaps with gear up. 

c. Ditch at 10 knots above stalling speed. 

In daylight it is recommended that the airplane be 
ditched along the top of the swell, parallel to the rows 
of swells, if the wind does not exceed 30 knots. In 
high winds. it is recommended that ditching be con­
ducted upwind to take advantage of lowered forward 
speed. However. it must be remembered that the pos­
sibility of ramming nose -on into a wave is increased. 
as is the possibility of striking the tail on a wave 
crest and nosing in. 

PARTIAL-POWER DITCHING. When ditching with 
one or more engines inoperative. the following tech ­
nique is recommended: 

a. With two engines inoperative on the same side 
of the airplane. use power on the operative inboard 
engine only. 

b. If power is available from the No. 2 and 4 
engines or the No. 1 and 3 engines. consideral>le 
power may be required to control the airplane. With 
symmetrical power conditions, use power as required 
using 500( flaps and gear up. 

c. On final approach, it is advisable to hold 
speed 20 knots above stall speed until flareout. at 
which time speed will be reduced to 10 knots above 
stall speed. 

T.O. 1C-130(A)A-l 

CROSSWfKD DITCHING. The basic rules for d itching -
listed in Normal Power-On Ditching will still apply. 
in addition to the following: 

a. 

b. 
wave. 

Crab the airplane to kill cl rift. 

Land on the downward side of the swell or 

UPWIND DITCHING. T he basic rules for ditchin~ 
listed in Normal Power -On Ditching will still apply. 
in addition to the following: 

a. Maintain a nose-up attitude to prevent the 
nose striking the wave face. 

b. Touchdown immediately behind .the crest of 
a rising wave and avoid the face of the wave. 

c. Hold lhe nose up after the first impact 

NIGHT DITCHING. Night ditching will be conducted 
with the aid of instruments to establish the proper 
airplane attitude. 

a. Make an instrument approach, holding air­
speed 20 knots above stall speed. ' 

b. At 500 to 700 feet above the water {use radar 
altimeter if available) set up approx imately 200 feet ' 
per minute rate of descent and establ ish an airspeed 
10 knots above stall speed with 50't flaps and ~ear up. 

c. Use landing lights as necessary. 

d. Hold the wings level to avoid digging a wing 
into tile waler and cartwheeling the airplane. 

e. Land at 10 knots above stall speed using: 50'7 
flaps and gear up. 

Abandoning The Airplane. 

Evacuation of the airplane should be accomplished in 
an orderly manner in the shortest time possible. 
Practice abandonment will aid in evacuating the air- ~. 
plane during an actual ditching. ' 

WARNING I 
Personnel must not leave their ditching po­
sitions until it is ascertained that lhe air­
plane has stopped forward movement. When 
it is ce:-tain that the airplane has com~ to a 
complete stop. each crew member will pro­
ceed with the duties shown in the ditching 
charts (figure 3-14 and 3 -1 5). Addition;! 
emergency equipment may be collected and 
distributed to crew members. Each crew 
member will evacuate lhe airplane throu!!'h 
the asslgned exit and board a liferal't. 
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liferaft releases 
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Figure 3-11. 

- Assure that personnel are out of the airplane 

I WARNING 

~ and clear of the escape hatches prior to inflating 
,,. their life vests. 

- :~::;~~:~::':::, ::::::eh~ come to a complete 
stop, each crew member will proceed with the following 

~ duties: 

,,. All - Check persons nearest you for injury. 

-
~ 

E/N /IO - Pull liferaft release handles. 

I WARNING I 
Life raft release handles must be pulled through 
their full travel. for complete ejectio n and in na­
tion of the liferaft. 

E - Exit through forward emergency escape hatch and assist 
with unloading emergency supplies from a position outside 
the hatch. 

N, CP - Pass emergency supplies and equipment to E, exit 
through forward emergency escape hatch , board assigned 
liferaft, and assist with loading emergency supplies and 
equipment into liferafts. 

NOTE 

Make sure that all emergency supplies and 
equipment are secured in the liferafts to prevent 
them from being lost overboard. 

NOTE 

Ascertain that liferafts have ejected properly, 
pull release handles on top of wing if they did 
not eject. 

3-52 
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IO - Pass eme.r gency supplies to personnel outside 
center and aft emergency escape hatches. exit through 
aft or center emergency escape hatches, board as­
signed life rafl, and assist wi th loading emergency 
supplies into liferafts. 

P - Ensure that all necessar y emergency supplies and 
equipment have been removed. check that crew m em -
bers have been safely evacuated. exit through forwa1·d 

emergency escape hatch. and board assigned liferaft. -

-E - Board assii;ned liferaft. 

All - Cast off liferafts and rally with other Liferafts. 

-
-
-
-
-
-
-
--
-
---
--
-
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CREW MEMBER 

COPILOT'S 
DUTIES 

ditching chart 
FIRST ACTION 

4. Don antiexposure 
suit and I ife vest. Fasten 
shoulder harness and 
safety belt. 

1. Acknowledge pilot's 
order to prepare for 
d itching. 

2. Send emergency signal 
on HF radio followed as soon 
as possible by emergency 
message, as provided by 
navigator. 

3. Obtain D F service, 
bearing, fixes. etc. 

2. Alert cargo 
compar tment personnel 
with interphone 
and six shon rings on 
the alarm system. 

3. Order copilot 
to send f inal distress 
signal. 

4. Order all crew· 
members and other 
personnel to turn on 
emergency flashl ights 
connected to life vests, 
if at night. 

5. Order all crew· 
members and other 
personnel to secure 
themselves in ditching 
position. 

6. Lock shoulder 
harness. 

7. Immediately 
before d itching, warn 
personnel over inter· 
phone to brace for 
impact, and order 
copilot to give one 
long r ing on alarm 
system. 

1. Remove parachute or any 
other bulky items which 
may hinder movement, 
and loosen collar. 

2. Send final dis· 
tress signal and in· 
tentions of pilot as to 
ditching. 

3. Lock shoulder 
harness. 

Figure 3-12. (Sheet 1 of 4) 

AFTER DITCH ING 

2. Exit through fl ight 
station emergency escape 
hatch and inflate life vest. 

3. Board left life raft 
and receive emergency 
equipment. 

4. Destroy classified 
documents and equip· 
ment. 

1. Exit through flight 
station emergency escape 
hatch. 

2. Inflate I ife vest. 

3. Board right life raft. 
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CREW MEMBER 

COPILOT'S 
DUTIES 
(Cont) 

NAVIGATOR'S 
DUTIES 

FLIGHT 
ENGINEER'S 

DUT IES 

FIRST ACTION 

4. Obtain flashlight, 
first aid kit. and con fi· 
dential folder . 

5. Destroy classified 
documents and equip· 
ment. 

6. Don antiexposure 
su it and life vest. Fasten 
shoulder harness and 
safety belt. 

7. Continue transmit· 
ting outl ined emergency 
message as required. 

1. Acknowledge 
pilot's order to prepare 
for ditching. 

2. IFF/SIF-Emergency 

3 . Provide position. time, 
true heading, TAS, altitude, 
estimated ditching position, 
and relay f ix or bear 1ng to 
cop i lot for inclusion in the 
distress signal. 

4. Transmit "Mayday" 
and airplane posit ion 
coordinates on UHF/VHF. 

5. Co fleet essential 
navigation equipment. 

6. Destroy classified 
documents and equipment. 

7. Don antiexposure 
suit and life vest . 

8. Inform crew and other 
personnel of distance and 
direction of nearest land 
or rescue vessel. 

1. Acknowledge pilot's 
order to prepare for 
ditching. 

2. Depressurize airplane 
(ferry fl ight on ly}. engine 
bleed air valve switches off, 
emergency depressu rization 

DITCHING IMMINENT 
(10 MINUTES LEFT) 

4 . On orders from pilot, 
give one long ring on 
alarm system. 

1. Remove 
parachute or any 
other bulky items 
wttich may hinder 
movement, and loosen 
collar. 

2. Turn seat to face 
forward and lower seat 
to full down position. 
Fasten safety belt and 
lock shoulder harness. 

1. Remove parachute or any 
other bulky items which may 
hinder movement, and loosen 
collar. 

2. Remove and 
stow f light station emer· 
gency escape hatch. 

Figure 3-12. (Sheet 2 of 4) 

AFTER DITCHING 

1. Acutate life raft 
release handles. 

2. Exit through flight 
station emergency escape 
hatch, inflate l ife vest, and 
check life rah for proper 
ejection. 

3. Board left life raft. 

1. Actuate life raft 
release handles. 

2. Exit through fl ight 
stat ion emergency escape 
hatch. 

' 
' I 



CREW MEMBER Fl RST ACTION DITCH ING IMMINENT AFTER DITCHING 
(10 MINUTES LEFT) 

FLIGHT switch normal (ferry flight 

ENGINEER'S only), air conditioning 

DUTIES master swi:ch·manual 

(Cont) 
press, hold manual press, 
control switch to increase 
for 90 seconds. 

3. Obtain flashlight, 3. Secure loose 3. Inflate life vest. 
hand axe, and first aid kit. articles. 

4. Don amiexposure 4. Turn seat to face 4. Discard hand axe. 
suit and life vest. forward and lower seat 

to full down posit ion. 
Fasten safety belt and 
lock shoulder harness. 

5. Destroy classified 
documents and equipment. 

5. Board right life rah. 

I LLUMINATOR 1. Acknowledge pilot's 1. Remove parachute or any 1. Actuate aft li fe raft 
OPERATOR'S order to prepare for other bulky items which may release handles. 

DUTIES ditching. hinder movement, and loosen 
collar. 

2. Instruct noncrew· 2 . J ettison flare launcher, stow 2. Exit through ah 
members to prepare for 40KVA and close cargo door. emergency escape hatch. 
ditching. Remove aft emergency 

escape hatch and secure. 

3. Don anti·exposure 3. Occupy crash seat. 3. Inflate life vest . 
suit and I ife vest. 

4. Secure loose articles. 4. Fasten seat belt. 4. Assist in loading raft. 

5. Destroy al I classified 5. Board leh life raft. 
documents and equipment. 

WEAPONS 1. Acknowledge pilot's 1. Remove parachute or any 1. Exit through aft 
MECHANIC'S order for ditch ing. other bulky it ems which may emergency escape hatch. 

DUTIES hinder movement, and loosen 
collar. 

2. Obtain flashlight and 2. Assist flight 2. Inflate life vest. 
first aid kit. engineer and 

illuminator operator 
as required. 

3. Don ant iexposure 3. Occupy crash 3. Assist in loading raft. 
suit and life vest. seat. 

4. Secure loose articles. 4. Fasten safety belt. 4. Board right lite raft. 

5. Destroy all classified 
documents and equipment. 

"'' 
Figure 3-12. (Sheet 3 of 4) 
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CREW MEMBER 

TV 
OPERATOR'S 

DUTIES 

EWO 
OPERATOR'S 

DUTIES 

FCO 
DUTIES 

IR 
OPERATOR'S 

DUTIES 

FIRST ACTION DITCHING IMMIN ENT 
(10 MINUTES LEFT) 

1. Acknowledge pilot 's order 1. Remove parachute or any 
to prepare for ditchmg. other bulky items which may 

hinder movement, and loosen 
collar. 

2. Obtain flashlight and large 2. Secure loose articles. 
first aid k it. 

3. Don anuexposure suit 3. Face forward, lock seat. 
and li fe vest. fasten seat belt and lock 

shoulder harness. 

4. Destroy all classified 
documents and equip· 
ment. 

1. Acknowledge pilot's order 1 Remove parachute or any 
to prepare for ditching. other bulky items which may 

hinder movement, and loose11 
collar. 

2. Obtain f lashlight. 2. Secure loose articles. 

3. Don antiexposure suit 3. Face forward, lock seat 
and life vest . fasten seat belt and lock 

shoulder harness. 

4. Destroy all classified 
documents and equipment. 

1. Acknowledge pilot's 1. Remove parachute or any 
order to prepare for other bulky items which may 
ditching. hinder movement. and loosen 

collar. 

2. Obtain flashlight, large 
2. Secure loose articles. first aid kit and survival 

supplies. 
3. Face forward, lock seat, 

3. Don antiexposure suit fasten seat belt and loc-< 
and l i fe vest. shoulder harness. 

4. Destroy all classified 
documents and equipment 

1. Acknowledge pilot's order 1. Remove parachute or any 
to p repare for ditching other bulky items which may 

hinder movement, and l::>osen 
collar. 

2. Obtain flashlight and large 2. Secure loose articles. 
first aid kit. 

3. Don an tiexposure suit 3. Face forward, lock seal. 
and l ife vest. fasten seat belt and lock 

shoulder harness 

4. Destroy all classified 
documents and equipment. 

Figure 3-72. (Sheet 4 of 4) 
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-AFTER DITCHING 

-
-

1. Exit through ah emer 
gencv escape hatch. 

2. Inflate li fe vest. -3. Board left life 1 alt. 

---1. Exit through aft emer 
gency escape hatch. 

-2. Infla t e life vest. 

3. Board left l ife raft. 

--1. Exit through aft 
emergency escape hatch. 

2. Inflate life vest -
3 . Board right l i fe raf t. -
1. Exit through aft emer· -gency escape hatch 

--
2. Inflate l i te vest 

3. Board left li fe raft. 

---
~I 111111111 I-I'"~ 
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BLEED AIR SYSTEM. 
The bleed air system (figure 4-1) consists of high­
pressure , stainless steel ducts and air shutoff valves 
which di re ct compressed air to pneumatically operated 
systems of the airplane. The entire system of ducts 
serves as a plenum from which air is distributed to 
other systems. The pneumatic systems served by 
the bleed air system are the following: 

Engine starting systems 
Engine compressor unloading systems 
Nacelle preheat systems 
Air conditioning systems 
Cabin pressurization system 
Windshield defogging system 
,E:ngine air inlet scoop anti-icing systems 
Leading edge anti-icing system 
Radome anti-icing system 
Air turbine motor 

Compressed air is supplied to the bleed air system 
from the engines when they are running or from either 
the gas turbine compressor or an external pressure 
source when the airplane is on the ground and the 
engines are not running . Normal procedure is to sup ­
ply air from the gas turbine compressor or an ex­
ternal source until the first engine is started: then, 
engine bleed air is used. The main bleed air mani­
fold extends across the leading edge of the wing. Air 
enters the main manifold through five ports , four from 
the engines and the fifth from the GTC or external 
pressure source. Branch ducts connected to the main 
manifold distribute air for operation of the following: 

Air conditioning systems 
Radome anti-icing system 
Leading edge anti-icing system 
Compressor unloading systems 
Air turbine motor 

Each engine bleed air manifold is connected to the 
main manifold just aft of the fire wall by an engine 
bleed air shutoff valve. Branch ducts connected to the 
engine manifold forward of the firewall distribute 
air for operation of the following: 

Engine starting system 
Nacelle preheat system 
Engine air inlet scoop anti-icing 

Check valves installed in each engine bleed air mani­
fold, the GTC supply duct, and the external pressure 
supply duct prevent reverse flow when any of these 
sources of supply are inoperative. 

Air is supplied from the bleed air system to the 
pneumatic isolators that suppon the AN/ AAD-7 In­
frared Detecting Set (IDS) receiver group (Fig 4-1 ). 
This air is routed through a check valve and pres­
sure regulator and then through a water separator 
to the receiver group located forward of the left 
main gear well. A filler valve upstream of the pres­
sure regu1ator is provided for external pressurization. 

4-2 

ENGINE BLEED AIR VALVE CONTROLS. 

Four engine bleed air valve control switches on the 
gas turbine compressor control panel (figure 4 -1 ) pro­
vide control for opening and closing the engine bleed 
air valves. The control circuit for each valve is con­
nected through a switch actuated by the fire emer­
gency control handle. When the fire emergency con­
trol handle is pulled, the engine bleed air valve is 
driven closed ; and the normal switch control is 
rendered inoperative. Power for operation of each of 
the motor-driven valves is supplied through an engine 
bleed air circui t breaker panel. 

BLEED AIR PRESSURE GAGE 

A direct reading pressure gage is located on the 
bulkhead aft of the navigator's station. It indicates 
bleed air pressure in pounds per square inch. The 
gage is used to check the pressure of the bleed air 
supply and operation of the pneumatic systems. 

GROUND CHECKOUT OF BLEED AIR 
SYSTEM. 
The bleed air pressure gage can be used to check the 
bleed air system. Use the following steps to check out 
the bleed air system with air supplied by an engine. 

a. Close the engine bleed air valves, and turn off all 
systems which use bleed air. 

b. Open the bleed air valve for one operating engine 
and all engines not operating. 

c . When the system pressure reaches 70 PSI or 
higher, close the bleed air valve of the operating 
engine. Pressure should begin to drop almost im­
mediately. If pressure does not drop, the engine bleed 
air valve has failed to close. 

d. Time the pressure drop from 65 to 35 PSI. This 
time should not be less than 10 seconds. 

AIR CONDITIONING SYSTEMS. 
The airplane is equipped with two air conditioning 
systems - one for the flight station and one for the 
cargo compartment. Each receives high- temperature, 
high-pressure air from the bleed air system, con­
ditions the air in accordance with the temperature 
control system setting, removes moisture, and dis­
tributes the air to the compartment. The following 
components are included in each system: 

An airflow regulator to maintain a constant-weight 
flow of air when engines are supplying the bleed air 
system and to reduce the weight flow of air when the 
gas turbine compressor is supplying the bleed ai1 
system. 

Gf.:.;."} 
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bleed air system 

ENGINE AIR INLET SCOOP 
ANTI-ICING VALVE 

FIRE EMERGENCY 
CONTROL HANDLE 1 

FIRE EMERGENCY 
CONTROL HANDLE 2 

~ 
ENGINE BLEED 

AIR VALVES 

NO. 1 NO. 2 

CLOSED CLOSED 

~ 
OPEN OPEN 

8(10) 

L.H . INBOARD 
WING ANTI-ICING 

PRESSURE REGULATOR 

(I) Motor operated, spring closed valve 

(2) Solenoid operated (closed when energized) 

(3) Pressure actuuted, solenoid control led shutoff valve 
(open when solenoid is energized) 

(4) Pressure act~ated, solenoid control led, venturi flow 
regulator and shutoff valve (open when energized) 

(5) Pressure actuated, solenoid control led pressure reg-
ulator (open when solenoid is energized) 

(6) Solenoid operated (open when energized) 

(7) Motor operated valve 

BLEED 
AIR 

VALVE 
CLOSED 

T.O. 1C-130(A)A- 1 

STOP 

CARGO COMPARTMENT 
AIR CONDITIONING 
AIRFLOW REGULATOR (4)rn 

(8)8 
RECIRCULATING 
AIR PRESSURE 
REGULATOR 

(8) Pressure actuated, solenoid control led, pressure 
regulator and shutoff valve {open when solenoid 
is energized) 

SAFETY VALVE ACTUATING PRESSURE 
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isolator pressure diagram 

~BLEEOAIA 

Figure 4-1. (Sheet 3 of 3) 

An electrical temperature control system for posi­
tioning the temperature control valve to maintain the 
desired air temperature. 

A temperature control valve for controlling the pro­
portions of total airflow which pass through the heat 
exchanger and turbine. 

An air-to-air heat exchanger for cooling all or part 
of the bleed air. 

A turbine unit for further cooling a ll or part of the 

air cooled by the heat exchanger. 

A water s eparator to r emove part of the moisture 
from the cooled air. 

Distribution duct systems to carry air into the 
compartments. 

An auxiliary ventilation valve with controls to open 
the valve to direct ram air, or air from an external 
condition er, into the distribution ducts in lieu of air 
conditioned by the airplane systems. 
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A duct provides air flow to the booth . A manually 
operated diffuser controls tht> amount of air flow to 
the cargo compartment or booth. The manual diffuser 
control handle is located on the right side of the 
cargo compartment above the right scanner's seat. Air 
flow lo the cargo compartment and booth can be ad­
jus ted by turning the control handl e CCW and moving 
it FWD or AFT. Positioning the handle full AFT 
(IN) directs air flow to the booth ; full FWD (OUT) 
directs a ir flow to the cargo compartment. To dis­
tribute a ir to both cargo compartment and the booth, 
the manual diffuser handle must be positioned be­
tween the maximum limits. Turning the handle CW 
locks it in to position. 

Note 

On some airplanes, the handle is mounted 
vertically. Positioning the handle up (IN) 
directs airflow to booth, down (OUT) 
directs airflow to the cargo compartment. 

The flight station distribution ducts include the wind­
shield defogging system. The cargo compartment dis­
tribution ducts include provisions for recirculating 
air to warm the cargo compartment floor. Electrical 
power for control of the air conditioning systems is 
supplied from the flight station DC bus through five 
circuit breakers labeled air conditioning control on 
the :tlight station distribution panel. 

AIRFLOW REGULATION. 

The flight deck airflow regulator maintains a constant 
airflow of 30 pounds per minute when the air condi­
tioning master switch is in the AIR COND AUTO 
PRESS, AIR COND MAN PRESS, or AIR COND NO 
PRESS position, and 15 pounds per minute when in 
the AIR COND GTC position. The cargo compartment 
airflow regulator maintains a constant airflow of 
70 pounds per minute when the air conditioning master 
switch is in the AIR COND AUTO PRESS, AIR COND 
MAN PRESS, or AIR COND NO PRESS position. 
When the switch is in the AIR COND GTC position, 
the airflow regulator maintains a minimum pressure 
upstream of the valve at 22 PSI, regardless of flow 
through the cargo compartment ai r conditioning sys­
tem, t o insure air turbine motor operation and to 
allow airflow through the flight deck air conditioning 
system. These airflow regulators also act as shutoff 
valves to stop the bleed airflow through the air con­
ditioning systems. They are pneumatically actuated 
and electrically controlled through solenoid valves to 
select the normal airflow, reduced airflow, or shutoff 
condition. 

AIR TEMPERATURE CONTROL. 

The dual temperature control valve in each air con­
ditioning system opens or closes two bypass ports to 
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establish flow routes for bleed a ir entering the sys­
tem. For different temperature selections, the valve 
is set as follows: 

HOT WARM COOL COLD 
Turbine bypass . closed open open closed 
Heat exchanger 

bypass . ..... open open closed closed · 

Condi ti on eel a ir is the combined flow of bypassed bleed 
ai r, heat exchanger cooled air, and air cooled by the 
turbine unit. The dual temperature control valve is 
elec trically operated by either automatic or manual 
control. During automatic operation, a desired tem­
perature is selected; and the system positions the 
valve intermittently until the selected temperature is 
sensed by a cabin thermostat. Approximately 5 minutes 
is required for the valve to travel from one extreme 
position to the other during automatic operation. A 
high-limit thermostat prevents excessive air output 
temperature during automatic operation of the tem­
perature control valve. When the valve is controlled 
manually, it will travel from full cold to full hot in 
3-1 / 2 to 5 minutes and from full hot to full cold in 
only 35 seconds. 

REFRIGERATION. 

Part or all of the bleed air flowing to each air con­
ditioning system flows through the heat exchanger and 
turbine. The first stage of cooling is provided by heat 
transfer in the air-to-air heat exchanger. During 
flight, ambient air under ram pressure passes through 
the heat exchanger and provides the cooling medium 
to initially reduce the bleed air temperature. Air 
which enters the turbine after being partly cooled in 
the heat exchanger is cooled further by expending its 
energy to drive the turbine, which is loaded by the 
cooling air fan. In loading the turbine, the fan also 
augments the cooling airflow through the heat ex­
changer. During ground operation, with no r a .n air 
being provided, the fan will draw air through the heat 
exchanger whenever the turbine is rotating to assure 
first-stage cuoling 'Ji the bleed air. The cargo com­
partment air conditioning system incorporates a jet 
pwnp in series with the cooling fan to assure aug­
mented cooling airflow over the entir e area of the 
heat exchanger. The temperature of the output air 
depends on what portion of the total airflow is routed 
through the heat exchanger and turbine. 

WATER SEPARATION. 
Each water s eparator will remov e approximately 80 
percent of the moisture which condenses when air is 
refrigerated. Moisture remaining in the air maintains 
a comfortable humidity level in the compartments. 
The water separator contains a cone-shaped bag, 
eliminator tubes, and a drain. The bag causes fog in 
the air to form into water droplets which are blown 
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against the eliminator tubes and out through a filter 
and drain line. If the bag in the separator becomes 
clogged, a pressur e- sensitive relief valve at the tip of 
the bag opens to bypass the airflow. Icing of the cargo 
compartment separator is prevented by an ice control 
screen at the turbine outlet, which keep~ the turbine 
outlet air temperature above freezing - The ice ~on ­

trol screen is removed flvm the flight deck system; 
thus, icing of the flight deck separator ic; prevented 
by addition of an anti-icing control box anu two 
thermostats that eliminate temperatures below 35°F 
in the water separator. 

Note 

Under atmospheric conditions of high humid­
ity, fog may be discharged from the air 
conditioning outlet ducts into the compart­
ments. The fog can be removed by increasing 
the air temperature. 

CARGO COMPARTMENT AIR RECIR­
CULATION. 

The air recirculation unit pulls air through a system 
of baffles under the cargo compartment floor, mixes 
this air with hot bleed air, and forces the mixture 
through the overhead distribution ducts. This has the 
effect of increasing airflow in the cargo compartment 
and r aising the temperature at the floor level. A pres­
sure regulator is operated to allow a flow of bleed 
air through a jet pump to control the r ecirculating 
airflow. The regulator is electrically controlled and 
pneumatically actuated to keep the pressure of the 
recirculating air above cabin pressure so that the 
recirculating air will flow. 

AUXILIARY VENTILATION. 

The auxiliary ventilation provisions in each system 
consist of a valve connecting the heat exchanger cooling 
air inlet duct to the conditioned air distribution ducts. 
When the valve is opened, most of the air entering 
the cooling air scoop flows directly into the distribution 
ducts. In flight, the air thus admitted to the airplane is 
ambient air under ram pressur e. On the ground, 
adapters can be attached to the cooling air scoops so 
that air from an external air conditioner can be 
supplied for ventilation. Ventilating air does not 
enter the defogging ducts in the flight station. I.f the 
cabin is pressurized, a differential pressure switch 
prevents the auxiliary vent valves from opening until 
the differ ential pressure is reduced to approximately 
0.6 inch of mercury. The purpose of the s witch is to 
prevent differential pressure from collapsing the air 
conditioning low- pr essure ducts . 

AIR CONDITIONING SYSTEMS 
CONTROLS. 

The main controls for the two air conditioning 
systems consist of a six-position rotary master 
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switch, temperatur e control switches and rheostats, 
a cargo compartment air recirculation switch, shutoff 
switches , and a guarded two-position emergency de­
pressurization switch. They are all located on the air 
condit ioning control panel. The cargo compartment 
temperature control switches on the air conditioning 
panel are inoperative. A temperature control panel. 
located in the upper right section of the electronic 
warfare officer's panel, regulates the temperature in 
the booth or cargo compartment. A cargo compart­
ment refrigerator overheat warning light is located 
near the pressurization cont roller. Manual controls are 
also pro·~ded to direct flight station airflow to in­
dividual air Jutlets for the pilot, copilot and navi­
gator, and to the windshield defogging outlets. A 
manual diffuser is installed in the air conditioning 
duct to allow the air to be distributed as desired to 
the booth and the cargo compartmen t. 

Air Conditioning Master Switch. 

The air conditioning master switch, located on the 
air conditioning and pressurization control panel 
(figure 4- 3) is a six- position rotary switch which 
selects the type of air conditioning and pressuriza­
tion desired. The six positions and control functions 
of the master switch are as follows: 

AUX VENT AND GROUND CART. 
Air flow regulators shutoff bleed air flow. 
Auxiliary ventilation valves open . 
Outflow valve opens . 
Safety valve opens. 

AIR COND GTC. 
Flow regulators open and provide reduced airflow. 
Auxiliary ventilation valves close. 
Outflow valve opens. 
Safety valve opens. 
Thermostat blowers turned on. 

Do not turn the master switch to AIR 
COND GTC whil e engines are running be­
cause bleed air pressure can damage the 
airflow regulators. 

OFF. 
Airflow regulators shutoff flow of bleed ai r. 

Outflow valve opens. 
Safety valve closes. 
Auxiliary ventilation valves open (some airplanes). 

AIR COND AUTO PRESS. 
Airflow regulators provide normal airflow. 
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Auxiliary ventilation valves close. 
Thermostat blowers turned on . 
Outflow valve actuated pneumatically in response to 
pressure controller . 
Safety valve closed. 

AIR COND MANUAL PRESS. 
Airflow regulators provide normal airflow. 
Auxiliary ventilation valves close. 
Thermostat blowers turned on. 
Outflow valve positioned by electric actuator, which 
is controlled by manual pressure switch . 
Safety valve closed. 

AIR COND NO PRESS. 
Airflow regulators provide r.ormal airflow. 
Auxiliary ventilation valves close. 
Thermostat blowers turned on. 
Outflow valve opens. 
Safety valve opens. 

Note 

On airplanes AF53-3129 through 55-0046 
the outflow valve is opened electrically 
when the master switch is turned OFF. 
On airplanes AF56-0469 arid up, the out­
flow valve is opened electrically when the 
master switch is turned to any no-pressure 
position. As long as 40 seconds may be 
required for the valve to be opened fully 
by electric actuator under these conditions. 

Electrical power for the auxiliary ventilation valves 
and power for control circuits to the outflow and 
safety valves is supplied through the CABil'-1 PRESS 
AND AUX VENT circuit breakers on the flight station 
distribution panel. Electrical power for the flight deck 
and cargo compartment airflow regulators is supplied 
through the FLIGHT DECK AND CARGO COMPT 
SHUTOFF VALVES circuit breakers on the flight 
station distribution panel. 

Flight Deck and Cargo Compartment/Booth 
Temperature Controls. 

The flight deck and cargo compartment booth temp­
erature controls consist of two toggle switches and 
two rheostats on the air conditioning and pressuriza. 
tion and EWO control panels (figure 4-3) . One switch 
and one rheostat are used to control temperature con 
ditions within the flight deck. The EWO's switch and 
rheostat, control temperature within the cargo com­
partment and booth. 

The toggle-type temperature control sWitches are used 
to select warm, cool, or automatically controlled 
temperature conditions, but they fWlction only when the 
air conditioning master switch is set to one of the 
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four AIR COND positions . Each switch may be moved 
from the center (off) position upward to COOL or 
WARM or downward to AUTO. With the temperature 
control switch set to AUTO, t he temperature control 
valve is controlled automatically to maintain the com­
partment booth temperature selected on the tempera­
ture rheostats. When the switch is moved to the 
COOL position, the temperature control valve moves 
toward the extreme cold setting; the switch must 
be held for approximately 35 seconds for the valve 
to move from the extreme hot position to the 
extreme cold setting. With the switch at WARM, the 
valve turns to the extreme hot setting, complete 
movement of the valve from the extreme hot posi­
tion taking approximately 4 minutes. The switch 
may be released at any time from either the WARM 
or COOL positions and is spring-loaded to return to 
the center (off) position; the temperature control 
valve will remain at the setting achieved when the 
switch is released. On airplanes AF53-3129 through 
54-1630, the blower for the cabin thermostat is also 
controlled by the temperature switch. It is turned on 
when the switch is in the AUTO position , and may 
be cycled on and off when the switch is held at 
WARM. On airplanes AF55-0011 and up, the cabin 
thermostat blower is turned on whenever the air 
conditioning master switch is moved to one of the 
AIR COND positions. Power for the temperature 
control system is supplied through temp control 
circuit breakers on the night station ous. 

The two temperature rheostats, located below their 
respective temperature control switches, are used to 
select the temperature conditions desired within the 
flight deck and cargo compartment booth during 
automatic temperawre control. The settings of each 
rheostat cover a temperature range from COOL 
through NORMAL to WARM. 

Flight Deck and Cargo Compartment/ Booth, 
Temperature Rheostats. 

The temperature rheostats (figure 4-4) are used to 
select the desired cabin temperature when the temp-

• erature control systems are in automatic operation. 

Cargo Compartment Booth Air Recirculation 
Switch. 

The air recirculation switch (figure 4-3) is an on-off 
control for the cargo compartment booth air recircu­
lation pressure regulator. When the switch is ON, a 
solenoid on the regulator is actuated. The regulator 
is then operated by pneumatic pressures to maintain 
the flow of recirculating air. Airflow can be started 
at any time, regardless of the position of the air 
conditioning master switch. Power to control the regu­
lator is suppliPd through the cabin press and aux 
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vent circuit breaker on the flight station bus. Actua­
tion of the emergency depressurization switch or 
positioning of the cargo compartment emergency shut· 
off switch of OFF deactivates the air recirculation 
valve, regardless of the position of the air recircula· 
tion switch. 

Note 

The desired operation of cargo compartment/ 
booth air recirculation is to turn it on with 
OAT below 10°C and off with temperature 
higher than 10°C. 

Electronic Equipment Rack Blower. 

A blower is installed to provide cooling air to the 
electronic equipment rack. Power for operation of 
the blower is 115 volts ac through the radio rack 
blower circuit breaker on the cargo compartment ac 
circuit breaker panel. 

Air Diverter Levers. 

The pilot's and· copilot's air diverter levers are on 
the main instrument panel. The navigator's lever is 
at his feet. These levers mechanically control butter­
fly valves in the foot outlet ducts at each station, 
which direct the flow of conditioned air toward either 
the person's feet or chest, or divide the airflow. 

Windshield Defogging Levers. 

Windshield defogging levers are located on the pilot's 
and copilot's auxiliary control panels. Each lever is 
linked mechanically to a valve which is opened to 
admit conditioned air to defogging outlets on one side 
of the compartment. If the valves are opened, the 
defogging airflow is given priority over the airflow 
through the personnel outlets. 

Flight Deck and Cargo Compartment Emergency 
Shut-off Air Conditioning Switches. 

Two emergency shutoff switches (figure 4-3 ) are pro­
vided so that either air conditioning system can be 
shut down individually. When either switch is posi ­
tioned to NORMAL, operation of that system is con­
trolled by the air conditioning master switch. When 
either switch is positioned to OFF, the airflow r e­
gulator for that system is de-energized to stop the 
flow of bleed air, regardless of the position of the 
air conditioning master switch. If the cargo com­
partment switch is positioned to OFF, the air recircu ­
lation valve is also closed to stop the flow of bleed 
air. The system is powered by 28-volt DC from the 
flight station bus through the flight deck and cargo 
compartment shutoff valves circuit breakers located 
on the flight station distribution panel. 
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Cargo Compartment Refrigerator Overheat 
W arnlng Light. 

A r ed press-to-test light (figure 4- 3) located on 
the air conditioning control panel is provided to warn 
the crew of an overheat condition in the cargo com­
partment refrigerator area. When an overheat con­
dition of 200°F exists, the warning light will illuminate 
and the overheat condition must be corrected to 
extinguish the light. 

Emergency Depressurlzatlon Switch. 

The emergency depressurization switch (figure 4-3) 
is a guarded toggle switch with NORMAL and EMER­
GENCY DEPRESSURIZATION positions. When the 
switch is positioned to EMERGENCY DEPRESSURIZA­
TION, battery power is utilized to override the normal 
control circuits to open the outflow and safety valves 
and close both air conditioning shutoff valves and 
air recirculating air regulator. Power is supplied 
to the switch from the battery bus through the emer­
gency depressurization circuit breaker located in the 
battery compartment. When the switch is positioned 
to NORMAL, battery power is disconnected, and the 
normal control circuits position the valves to the 
position selected by the air conditioning master 
switch. 

NORMAL OPERATION OF AIR CONDITIONING 
SYSTEMS. 

The air conditioning systems can be operated on the 
ground, from bleed air supplied by the gas turbine 
compressor or by the engines, or an external ground 
air conditioning unit which may be attached to the 
systems. The engines supply bleed air for operating 
the air conditioning systems in flight. 

Air Conditioning With External Unit. 

1. Plo.cc a ground air conditioning adapter in the air 
scoop of the system to be operated. 

Note 

Ground air conditioning adapters are stored 
on the right side of the aft cargo compart­
ment. 

2. Attach the hose of the external unit to the ·adapter. 

3. Ensure that DC power is available to the flight 
station bus. 

4. Position the air conditioning master switch to 
AUX VENT and GRD CART. 
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3. CABIN PRESSURE CONTROLLER 
4. SURFACE LEAD ING EDGE TEMPERATURE 

IND ICATORS 
5. WING AND EMPENNAGE ICE CONTROL SWITCH 
6. PROPELLER SPINNER NOSE ANTI-ICING AMMETER 
7. MANUAL PRESSURE CONTROL SWITCH 
B. AIR CONDITIONING MASTER SWITCH 
9. FLIGHT DECK TEMPERATURE SWITCH 

*10. CARGO COMPARTMENT TEMPERATURE SWITCH 
11. PITOT HEAT SWITCH 
12. CENTER NESA WINDSHIELD RESET SWITCH 
13. CENTER NESA WINDSHIELD SWITCH 
14. PROPELLER SPINNER BAS E DE-ICING AMMETER 

*INOPERATIVE 

15. FLIGHT DECK EMERGENCY SHUT-OFF AIR 
CONDITIONING SWITCH 

16. CARGO COMPARTMENT EMERGENCY SHUT-OFF 
AIR CONDITlONING SWITCH 

17. FLIGHT DECK TEMPERATURE RHEOSTAT 
.\<18. CARGO COMPARTMENT TEMPERATURE RHEOSTAT 
.\<19. CARGO COMPARTMENT AIR RECIRCULATION 

SWITCH 
20. SIDE AND LOWER NESA WINDSHIELD RESET SWITCH 
21. SIDE AND LOWER NESA WINDSHIELD SWITCH 
22. PROPELLER BLADE DE-ICING AMMETER 
23. EMERGENCY DEPRESSURIZATION SWITCH 
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Figure 4-3. (Sheet 1 of 2) 
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Note 

Excessive loss of conditioned air from the ex­
ternal unit will be prevented if duct plugs are 
installed in the heat exchanger oui:le ts . 

Air Conditioning With Bleed Air From Gas Turbine 
Compressor. 

1. Start GTC and pressurize the bleed air manifold. 

2. Insur e that DC power is available to the flight 
station bus. 

3. Position both air conditioning shutoff switches 
and the emergency depre ssurization switch to NOR -
MAL . 

4. Turn the air conditioning master switch to AIR 
COND GTC . 

5. Hold the temperature switches to COOL or 
WARM , as desired, for 30 seconds then position to 
AUTO. 

Note 

Hot air may be supplied initially. Manual op­
eration will position the temperature control 
valve more rapidly to the approximate posi­
tion to provide the desired temperature. 

6 . Position the temperatu re rheostats as desired. 

7. Position the air conditioning master switch to 
OFF prior to engine start. 

A possibility of fire and /or equipment dam­
age exists when the manual diffuser handle 
is left in the "mid" or "full in" position 
and the booth temperature control switches 
are not monitored. When the booth is not 
manned, the handle will be pulled out and 
Jocked. 

Air Conditioning With Bleed Air From An Engine(s) . 

~ 
The air condition master switch should be in 
the OFF position for engine start, and shou ld 
never be positioned to AIB COND GTC while 
an engine is supplying bleed air pressure. 
The airflow regulators may be damaged by 
the increased pressure from the engine. 

1. After one or more engines are operating, posi­
tion the air conditioning master switch to AIR COND 
NO PRESS. 
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2. Hold the temperature switches to COOL or 
WARM, as desired for 30 seconds, then position to 
AUTO. 

3. Position the temperature rheostats as desired. 

A possibility of fire and/or equipment dam· 
age exists when the manual diffuser handle 
is left in the "mid" or " full in" position 
and the booth temperature control switches 
are not monitored. When the booth is not 
manned , the handle will be pulled out and 
locked. 

Normal Flight Operation. 

1. Position the air condition master switch to the 
selected method of air conditioning- pressurization. 

2. Position temperature switches to AUTO. 

3. Position temperature rheostats as desired. 

Before Landing. 

1. Position air conditioning master switch as 
desired. 

2. Position temperature ::;witche::; as desired. 

Emergency Operation of Air Conditioning 
Systems. 
An air conditioning system failure can result in an 
emergency condition when, as a result of the failure, 
cabin pressurization cannot be maintained, or when 
the system is malfunctioning and cannot be shut 
down. As long as operation of the cargo compartment 
air conditioning system (70 pounds per minute) can 
be maintained, sufficient air output is available to 
keep the airplane pressurized. With car go compart­
ment air conditioning units inoperative, the flight 
station unit may or may not be able to maintain 
selected cabin pressure, depending on cabin leakage 
rate and a irplane altitude. Consult the paragraph in 
this section on pressurization system failure for pro­
cedure to follow when pressurization cannot be main­
tained. When temperature of the air output of an air 
conditioning system cannot be controlled either auto ­
matically or manually, the crew has the option of 
shutting down the system or suffering the discomfort 
in order to maintain pressurization if at altitude . 

If a system is leaking hot bleed air into the 
airplane, it should be shut down immedi­
ately. If the system cannot be shut off 
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because of regulator malfunctioning and it is 
leaking bleed air, the engine bleed air 
valves must be closed to depressurize the 
bleed air system. 

CABIN PRESSURIZATION 
SYSTEM. 

Note 

'The cabin pressurization system may be used 
for ferry flights when close out panels are 
installed. 

The flight station and cargo compartments of the air­
plane are pressurized for high-altitude flight. The 
air for pressurization is supplied by the bleed 
system and is ducted to the air conditioning system, 
after which it is distributed through the flight station 
and cargo compartments. The compartments are 
pressurized when enough of the conditioned air is 
retained within the fuselage to raise cabin pressure 
above the surrounding atmospheric pressure. Cabin 
pressurization is maintained by controlling the 
amount of air allowed to flow from inside the air ­
plane to atmosphere through the outflow valve. 
During automatic operation the outflow valve is 
operated and controlled pneumatically by a cabin 
pressure controller. During manual operation the 
valve is operated and controlled electrically. An 
automatic safety valve is provided to relieve cabin 
pressure when excessive differential pressures are 
applied to the fUselage structure. The valve is 
operated pneumatically to relieve positive differ­
ential pressure (l!abin pressure higher than ambient 
pressure) and negative differential pressure (cabin 
pressure lower than ambient pressure). The outflow 
valve and the safety valve are opened to depres­
surize the airplane. On later airplanes, a manually 
actuated door in the center escape hatch is provided 
to relieve pressure more rapidly for emergency 
d epressurization. The door in the center escape 
hatch is attached to the airplane by bungee cord 
and can be r eset in flight. 

OUTFLOW VALVE. 

The outflow valve is located on the right side of the 
airplane at the aft end of the flight station. It 
exhausts cabin air to atmosphere through a louver 
in the skin. The valve consists of a butterfly valve, 
a main actuating diaphragm, a relay valve, an air 
jet pump, a solenoid dump valve, and an electric 
actuator. During automatic pressurization, the 
butterfly valve is pneumatically positioned by differ­
ential pressur e across the main actuating diaphragm. 
The relay valve and air jet pump control the differ­
ential pressure in accordance with the cabin altitude 
selected on the pressure controller. The solenoid 
dump valve opens the butterfly valve for depres­
surization and for any nonpressure operation. The 
electric actuator is controlled by a switch to position 
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the butterfly valve during manual operation of the 
system. Electrical power for manual operation of the 
out flow valve is supplied from the flight station dis­
tribution panel. 

Do not operate the cabin pressurization 
system in such a manner as to drive the 
outflow valve to the closed position with the 
opening of the safety valve as a result . 

CABIN PRESSURE CONTROLLER. 

The cabin pressure controller (figure 4-3) is located 
on the left side of the air conditioning control panel. 
It pneumatically regulates the outflow valve during 
automatic operation of the cabin pressurization 
system. Three contr ol systems are incorporated into 
the pressure controller, as follows: 

Isobaric cont rol - constant cabin pressure altitude . 
Differential control- varying cabin pressure altitude. 
Rat e control - cabin pressure altitude rate of change . 

The isobaric control system positions the outflow 
valve to maintain a constant cabin pressure . Any 
desired cabin cabin altitude from - 1,000 feet to 
1O,000 feet can be selected on the controller, and 
during automatic pressur ization the cabin pr essure 
will be held constant upon reaching the selected 
cabin altitude. The differ ential control system 
positions the outflow valve to vary the cabin pressure 
altitude. T he cabin altitude will change in order to 
maintain a constant differential pressure. This 
system protects the ai rplane structure from exces­
s ive pressures by overr iding the isobaric control 
system when cabin differential pressure reaches 
15.16 inches of mercury. The rate control system 
positions the outflow valve to maintain a constant 
rate of cabin pressure change up to the isobaric 
altitude selected. Any desired rate of cabin pressure 
change from MIN (30 to 200 feet per minute) to 
MAX (1,600 to 2, 900 feet per minute) can be selected 
on the controller ; and during automatic pressuriza­
tion, the cabin pressure will change at the rate 
selected until the cabin pressure altitude reaches 
the isobaric altitude selected on the controller. 

SAFETY VALVE. 

The safety valve is located on the aft car go door. It 
is electrically controlled in any non- pressure condi­
tion and pneumatically oper ated to provide pressur e 
and vacuum relief when cabin differential pressures 
become excessive. The valve is normally closed 
during any pressurized operation and will open to 
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reliev e cabin pressure if the positive differential 
pressure reaches 15 .9 inches of mercury or if the 
negative differential pressure reaches 0.76 inch of 
mercury. When either depressurization or non pres­
sure operation is selected, the valve is opened to 
assure increased airflow through the airplane and 
more rapid depressurization. 

CABIN PRESSURIZATION CONTROLS. 
Controls for the ca.bin pressurization system consist 
of the air conditioning master switch, a pressur e 
controller, a manual pressure control switch, and an 
emergency depressurization switch. All controls are 
located on the air conditioning control panel. A 
manually operated emergency depressurization sys -
tern is provided on later airplanes. 

Air Conditioning Master Switch. 

The a ir conditioning master switch, located on the 
air conditioning and pressur ization control panel 
(figure 4- 3) is a six- position rotary switch which 
selects the type of air conditioning and pressuriza­
tion desired. It directly controls pressurized and 
nonpressurized operations . For functions of the 
switch positions refer to Air Conditioning Master 
Switch under AIR CONDITIONING SYSTEM 
CONTROLS in this section. 

Note 

On airplanes AF53-3129 through 55-0046, 
the outflow valve is opened electrically 
when the master switch is turned to OFF. 
On airplanes AF56-0469 and up, the out­
flow valve is opened electrically when the 
master switch is turned to any no-pressure 
position. As long as 40 seconds may be 
required for the valve to be opened fully 
by electric actuator under these conditions. 

Electrical power for control circuits to the outflow 
and safety valves is supplied through a cabin press 
and aux vent circuit br ea.ke r on the flight station bus . 

Cabin Altitude Selector. 

The ca.bin altitude selector on the pr essure control­
ler (figure 4- 3) consists of a cabin altitude knob and 
an indicator. When the knob is turned, it turns the 
large pointer and small rotating dial of the indicator 
and also mechanically opens or closes the metering 
valve, which sets into the isobaric system of the 
contro!ler a selected cabin altitude . When the knob 
is set as required, the large pointer indicates the 
cabin altitude selected, and the Sl!lall rotating dial 
indicates the maximum ai rplane altitude at which 
the isobaric control system can maintain control 
of the outflow valve . 
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cabin pressurization chart 
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Note 

Do not force the cabin altitude lmob below a 
setting of -1,000 feet or above 10,000 feet. 
To do so may damage the pressure control­
ler. 

Rate Knob. 

The rate knob on the pressure controller (figure 4- 3) 
is turned to position the r ate needle valve, limiting 
the rate of pressur e change in the rate control 
system of the pressure controller .to get a desired 
r ate of cabin pr essure change. The knob is turned 
clockwise from the extreme MIN (30 to 200 feet per 
minute) position to the MAX (1,600 to 2,900 feet per 
minute) position. 

Manual Pressure Control Switch. 

The manual pressure control switch (figure 4-3) 
is a three- position toggle switcti, located on the ai r 
conditioning control panel. It has a center (OFF) 
position and momentary contact INCREASE and DE­
CREASE positions. The switch controls the electric 
actuator of the outflow valve when the air condition­
ing master switch is in the AIR COND MANUAL 
PTtESS position. When the switch is held in the 
INCREASE position, the actuator turns the outflow 
butter fly valve toward its closed position; when the 
switch is held in the DECREASE position, the actua­
tor turns the butterfly toward its open position. 

Note 

After switching from automatic to manual 
pr essure control , the manual pressure con­
trol switch must be held in DECREASE for 
approximately 40 seconds if it is desir ed to 
fully open the outflow valve. 

Emergency Oepressurlzatlon Switch. 

T he emergency depr essurization switch (figure 4- 3) 
is a guarded toggle sviit ch with NORMAL and 
EMERGENCY DEP RESSURIZATION positions . When 
the switch is posit ioned to EMERGENCY DEPRES­
SURIZATION, battery power is utiliz ed to override 
the normal contr ol circuits to open the outflow and 
safety valves and close both air conditioning shutoff 
valves and air recir culating air regulator. Power is 
supplied to the switch fr om the battery bus through 
the emergency depressurization circuit breaker lo­
cated in the battery compartment. When the switch 
is positioned to NORMAL, battery power is dis con­
nected, and the normal contr ol cir cuits posit ion the 
valves to the position selected by the air condit ioning 
master switch. 
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Pressure Shut-off Valves. 

An isobaric and an atmospheric shutoff valve, labeled 
No. 1 and No. 2, are located on the left side of the 
overhead panel. They are wired in the OPENED 
position and are for grow1d use only . 

CABIN PRESSURIZATION SYSTEM 
INDICATORS. 

The cabin pressurization system indicators are a 
cabin altimeter, a cabin differential pressure gage, 
and a cabin rate-of-climb indicator. 

Cabin Altimeter. 

The cabin altimeter is located on the copilot's 
instrument panel (figure 4-6). It is a pressure gage 
which senses pressure within the airplane and indi­
cates the cabin altitude. 

Cabin Differential Pressure Indicator. 

The cabin differential pressure indicator (figure 4-6) 
is located on the air conditioning control panel. 
It senses both cabin and atmospheric pressures and 
indicates the differ ential pressures in inches of 
mer cury . 

Cabin Rate-of-Climb Indicator. 

The cabin rate-of-climb indicator (figure 4-6) which 
shows the r ate of change of cabin altitude in feet per 
minute is mo1.U1ted above the flight station bus. 

NORMAL OPERATION OF CABIN PRES­
SURIZATION SYSTEM. 

Pressurized Flight-Automatic Pressure Control. 

To allow rapid egres s in event of an emer­
gency, do not pressurize the airplane during 
taxi or take- off oper ations. 

BEFORE TAKE -OFF. 

1. Turn rate knob to MIN. 

2. Set cabin alt lmob to desi red cabin cruise 
altitude but not less than field elevation. 

3. Turn air conditioning mast er switch to AIR 
COND AUTO PRESS. 
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AFTER TAKE-OFF. 

Note 

Monitor cabin altitude against airplane alti­
tude to make sure that cabin altitude stays 
within isobaric range depicted in figure 4-5 . 

1. Set rate knob to desired rate. 

Adjust the rate setting as required during climb so 
that the cabin reaches the selected altitude at the 
same time the airplane reaches cruise altitude. 
Thus, the rate of cabin pressure change is held to a 
minimum. The rate of cabin pressure change is held 
constant only up to pressure controlled differential 
limit. At this differential pressure, the cabin 
pressure altitude and airplane pressure altitude 
change at constant rate. 

CRUISE. During pressurized flight , monitor cabin 
differential pressure and cabin altitude . Cabin 
altitude must not exceed 10,000 feet when the air­
plane is carrying passengers or troops. The crew 
will don oxygen masks when the cabin altitude 
exceeds 10,000 feet. Do not allow cabin differential 
pressure to exceed the maximum allowable for the 
airplane. 

DESCENT. 

1. Set cabin alt lmob for the cabin altitude equal to 
the airplane altitude to which depressurization is 
desired. 

2. Set rate !mob to desired rate. 

N ote 

Adjust the rate setting as required during 
the descent so that the cabin reaches the 
selected altitude at the same time the air­
plane reaches the selected altitude. Thus, 
the rate of cabin pressure change is held 
to a minimi:m. 

BEFORE LANDlliG. Check the cabin differential 
pressure before landing. If more than 0.5 inch of 
mercury is indicated, the cabin altitude selector and 
the rate lmob should be adjusted to higher settings 
to increase the rate of depressurization. If the 
differential pressure is less than 0.5 inch of 
mercury, no discomfort will be experienced when the 
air conditioning master switch is turned to a non­
pressure position . Cabin differential pressure .should 
be zero for landing. 

AFTER LANDING. Turn air conditioning master 
switch to AIR COND NO PRESS. 
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Pressurized Flight-Manual Control. 

BEFORE TAKE-OFF. 

1. Turn air conditioning master switch to AIR 
COND MANUAL PRESS. 

a. Turn cabin altitude selector to 10,000 feet. 

b . Position rate control to maximum. 

2. Hold the manual pressure control switch to the 
lliCREASE position for approximately 30 seconds or 
until a pressure indication is noted on the cabin rate­
of -climb indicator (some airplanes). 

AFI'ER TAKE- OFF. 

L Hold manual pressure control switch in 
INCREASE. 

Hold the manual pressure control switch moment­
arily to the lliCREASE position until an indication of 
cabin pressure is observed on the cabin differential 
pressure gage and the cabin altimeter. Exercise 
caution during manual pressure control in order to 
prevent excessive rates of cabin pressure change 
which can cause extreme discomfort to passengers 
and crew. Operation of the manual pressure control 
switch by momentarily holding it in the desired posi­
tion and then releasing it to the OFF position will 
provide satisfactory control. Monitor the airplane 
rate of climb, the cabin differential pressure gage, 
and the cabin altimeter. Establish as closely as 
possible a constant cabin rate of climb by inter­
mittently positioning the manual pressure control 
switch momentarily to the INCREASE position. By 
reaching the maximum differential pressure at the 
desired cabin altitude when the airplane reaches 
cruise altitude, the minimum rate of cabin pressure 
change will be attained. 

CRUISE. When the airplane has reached stabilized 
cruise conditions, adjust the outflow valve with the 
manual control switch to maintain a constant differ­
ential pressure and constant cabin pressure altitude. 

Monitor the cabin differential pressure gage and 
'the cabin altimeter so as not to exceed the allowable 
limits. 

DESCENT. As soon as the airplane starts to descend, 
position the manual pressure control switch momen­
tarily to the INCREASE position, in order to 
establish a decrease of cabin pressure altitude. 
Maintain a comfortable rate of cabin pressure change 
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cabin controller, 
cabin rate of climb indicator, 
and cabin pressure altitude indicator 
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by inter mitten Uy positioning the outflow valve until 
obtaini ng a cabin altitude equal to a irplane altitude 
at which depressurization is desired. Maintain 
this cabin altitude a~ the airplane descends. Allow 
cabin differential pressure to decrease by pos itioning 
t he manual pressure cont r ol s witch to open the 
outflow valve. 

BEFORE LANDING. Check the cabin dif(erential 
pressure prior to landing. If more than O. 5 inch of 
mercury differential pressure exists, momentarily 
position the manua l pressure control switch to the 
DECREASE position, to control the rate of cabin 
depressurization. If cabin differential pressure does 
not exceed 0. 5 inch of mercury, no discomfort will 
be experienced when the airplane is depressurized 
by turning t he air conditioning master switch to a 
non-pressure position. Cabin differential pressure 
should be zero for landing. 

AFTER LANDING. Turn air conditioning master 
switch to AIR COND NO PRESS. 

Transition From Manual to Auto 
Pressurization. 

Note 

For medical evacuation it may be desired to 
takeoff in manual pressure to insur e a more 
stable rate of cabin change during takeoff 
and initial climb and then transition to auto 
pressure. 

1. Set pressure controller slightly above cabin alti­
tude. 

2. Set temperature control to manual. A tempera­
ture change can cause a cabin change due to change in 
air input. 

3. Set rate knob to maximum and allow 1 to 3 min­
utes for the controller to stabilize. 

4. Toggle manual pressurization switch to decrease 
and allow cabin to climb at 100 FPM and zer o itself 
out. Repeat this procedure until the manual pressur­
izat ion switch can be held to decrease for 10 seconds 
with the cabin vertical velocity indicator showing zero 
change in cabin altitude. 

5. Select auto pressure and select desired rate of 
cabin altitude . 

Alternate Method. 

1. Set rate knob to minimum. 

2. Set cabin controlle r to 500 feet be low cabin alti­
tude. 
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Do not set cabin altitude knob below a setting 
of - 1000 feet. To do so may damage the pres ­
sure controller. 

3. Whencabina:titudebegins to come down, as indi­
cated on the cabin vertical velocity indicator, select 
auto pressure . 

Non-pressurized Flight 

BEFORE TAKE-OFF. 

1. Turn air conditioning master switch to AIR COND 
NO PRESS or AUX VENT. 

Transistion from Non-pressurization to 
Pressurization During Flight. 

1. Turn rate knob to MIN. 

2. Set cabin alt knob to desired cabin a ltitude. 

3. Turn air conditioning master switch to AIR COND 
AUTO PRESS. 

4. Turn rate knob to desired rate. 

Adjust the rate setting so that the cabin reaches the 
selected altitude at the same time the airplane reaches 
cruise altitude. The rate of cabin pressure change is 
thus held to a minimum . 

Transistion from Pressurization to Non­
pressurization During Flight. 

1. Set rate knob to desired rate. 

2. Set cabin alt knob to airplane altitude at altitudes 
below 10,000 feet. Cabin altitude will increase at the 
rate selected until cabin pressure equals atmospheric 
pressure. The differential pressure is thus reduced 
at a controlled rate . 

3 . When above 10 ,000 feel, turn the air conditioning 
master switch to AIR COND MANUAL P RESS and 
hold the manual pressure control switch in the DE­
CREASE position. 

4. Turn air conditioning master switch to AlR 
COND NO PRESS (as soon as differential pressure 
r eaches zero) . 
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EMERGENCY OPERATION OF CABIN 
PRESSURIZATION SYSTEM. 
Two types of pressurization system failures may 
occur. One type can result only from failure of the 
outflow valv e in a closed or nearly closed position 
when it cannot be opened either by automatic or manual 
control methods. In this case cabin pressure might 
increase at an excessive rate and could not be reduced 
by normal means. If this condition is encountered , 
proceed as follows: 

1. Immediately close engine bleed air valves, one at 
a time, until the rate of pressure increase is at a safe 
value. 

2 . Control pressure by opening and closing engine 
bleed air valves as necessary to vary the amount of 
conditioned air supplied for pressurization. 

3. If necessary for further control when descending, 
one of the air conditioning systems can be shut down 
to expedite depressurization of the airplane . 

The other type of pr essurization system failure is 
loss of ability to pressurize or maintain pressuriza­
tion on either automatic or manual control and may 
result from any of several causes . If this situation is 
encountered, proceed as follows: 

1. Descend to or maintain an airplane altitude at 
which cabin altitude can be maintained at 10 ,000 feet 
or below. 

2. If cabin altitude i s above 10 ,000 feet, the crew 
should don oxygen masks immediately while instituting 
a descent. 

3. Check for excessive cabin leakage by checking 
warning light, windows, doors, hatches , and the safety 
valve. 

WARNING I 
Do not attempt to lock or unlock any door 
or hatch while the airplane is pressurized. 
First, depressurize the airplane; then turn 
the air conditioning master switch to AUX 
VENT. 

4. Check the bleed air system for excessive exter nal 
leakage. Turn off all pneumatic systems, and observe 
the bleed air pressure gage. Close all engine bleed 
air valves, and time the bleed air system pressure 
drop from 65 to 35 PSI. The time requir ed for the 
pressure to drop fr om 65 to 35 PSI should not be less 
than 10 seconds. 
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ANTI-ICING AND DE-I CING 
SYSTEMS. 
Anti-icing systems, which can be used to prevent the 
for mation of ice on critical areas of the airplane , and 
deicing systems, which will remove ice after it is 
formed, are installed on the air plane. Heat for the 
systems is obtained either by the use of electrical 
heating elements or by heated air drawn from the 
engines. 

Anti-icing systems using heated air from the bleed air 
system serve the wing and empennage leading edges, 
fuel tank vent masts, radome, and the engine inlet air 
scoops. Anti-icing of the engine compressor inlet vanes 
and the housing over the extension shaft is accom­
plished by heated air supplied directly from the 14th 
stage of each individual engine, not through the bleed 
air system. 

Anti-icing systems using electrical heating are installed 
for the propeller spinner nose, pitot tubes, static 
booms and windshields. Deicing systems using electrical 
heating are installed for the propeller blades and pro­
peller spinner bases . 

Anti-ice detection system may be used to provide auto­
matic operation of the following systems: 

Radome anti- icing. 
Engine inlet scoop anti-icing. 
Compressor inlet vane anti- icing. 
Extension shaft housing anti-icing . 
Propeller spinner nose anti -icing. 
Propeller blade deicing. 
Propeller spinner base deicing . 

Note 

If engine was shut down using fire emergency 
control handle, inlet scoop anti-icing for that 
engine will not be possible. Uuits requiring 
14th stage bleed air for anti-icing cannot be 
anti - iced under any engine shutdown condi­
tion. 

WING AND EMPENNAGE LEADING 
EDGE ANTI-ICING SYSTEM. 

The leading edge anti - icing system i s divided into six 
sections, each consisting of a shutoff valve, ejectors, 
and control components. The shutoff valve controls the 
flow of air from the bleed air system to the ejectors, 
wher e it is eject ed through small nozzles into mixing 
chambers . The resultant mixed air at approximately 
177°C (350 °F) flows through passages, is drawn back 
for recir culation, and a lower percentage of bleed air 
is required for continuous anti - icing. Each of the six 
shutoff valves is a solenoid controlled, pneumatically 
operated, deenergized closed, hot air shutoff valve. 

~ 
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Each shutoff valve acts as a shutoff valve to stop anti­
icing airflow and to control airflow when anti-icing is 
required. When the solenoid on the valve is energized, 
the valve permits flow of bleed air to the leading edge 
area. 

The differential pressure assures a flow of air through 
the leading edge passages . Thermal switches set at 
85 ° C (185 ° F) are connected to the control solenoid of 
the shutoff valve and cause the valve to close and shut 
off bleed air flow when the temperature in the leading 
edge reaches approximately 85 ° C (185 ° F). When the 
temperature drops, the valve opens and hot bleed air 
again enters the .leading edge. Electrical power for 
control of the six shutoff valves is supplied from the 
DC fuselage bus through a wing and empennage control 
circuit breakers on the main DC distribution panel. 

Ice Control Wing and Empennage Switch. 

The ice control wing and empennage switch (figure 4-3) 
is located on the air conditioning control panel. It has 
ANTI-ICING and OFF positions . When the switch is 
positioned to the ANTI-ICING position, solenoids on 
the six anti-icing shutoff valves are energized and the 
valves control a flow of bleed air to the leading edge 
air ejectors. When the switch is positioned to the OFF 
position, the six anti-icing shutoff valves shut off the 
flow of bleed air to the anti-icing ejectors. 

Leading Edge Temperature Indicators. 

Six leading edge temperature indicators (figure 4-3) , 
one for each section of the anti-icing system, are loca­
ted on the air conditioning control panel. Each indicator 
is connected to a resistance bulb located in the leading 
edge area. The r esistance bulbs are placed so that they 
sense temperature of the air in the area aft of the lead­
ing edge skin, not the hot air passed next to the skin. 
Electrical power for the DC indicators is supplied from 
the fuselage bus through the Wing and Empennage Temp 
Ind circuit breaker. Each indicator is marked in 
ranges as follows: 

INOPERATIVE - Approximately 24°C (75°F) and 
below. 
NOR OPER RANGE - Between approximately 24 °C 
(75° F) and 93 °C (198°F). 

the airplane is on the ground. With no airflow 
over the surface, the air within the leading 
edge area quickly rises in temperature, and 
the excessive heat damages fuel tank seal­
ants, paint, structure, and other equipment. 
U the system is operated for testing, constant 
monitoring of the temperature indicators 
must be maintained, and the system must not 
remain on more than 30 seconds. 

After take-off, and before encountering freezing tem­
peratures, turn the wing and empennage ice control 
switch to ANTI-ICE, and leave it in this position until 
an indication of temperature rise is noted on the lead­
ing edgetemperatureindicators. This is aprecaution­
ary measure to eliminate any moisture from the anti­
icing lines or valves that would freeze at high altitudes, 
probably making the system inoperative. U this 
procedure is not followed, the anti-icing system may 
or may not function properly when icing conditions are 
encountered. 

Emergency Operation of Leading Edge Anti­
Icing System. 

An emergency condition arises if any of the leading 
edge anti-icing regulators malfunction so that they 
allow an overtemperature condition. The condition is 
indicated by the anti-icing temperature indicators. 
If this situation occurs, proceed as follows: 

1. Position the wing and empennage anti - icing switch 
immediately to OFF. 

2. If the malf~ctioning r egulator does not close to 
reduce the excessive temperature to normal (checked 
by monitoring the temperature indicator) when the 
control switch is at OFF, position all four engine 
bleed air valve switches immediately to CLOSE to pre­
vent further damage. After landing, have a check made 
for heat damage in leading edge area . 

3. If anti-icing is necessary,engine bleed air valves 
may be opened as necessary, provided the leading edge 
temperatures do not go above the normal operating 
range . 

WARNING I 
OVERHEAT - Approximately93°C (198°F) and above.I' ~. ~ Closing all engine bleed air valves will shut 
W\ ~~ L~'C 1~C':J- E'l>f-t c#-- W ~ffL wELL~l>l>El>/ off the air supply to both air conditioning units 

Normal Operation of Leading Edge Anti-icing and depressurize the airplane. 

System. FUEL TANK VENT MAST ANTI-ICING 
The leading edge anti-icing system is turned on or 
off by the wing and empennage ice control switch 
located on the air conditioning control panel. 
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The leading edge anti-icing system must not 
be used to remove ice from surfaces when 

SYSTEM. 
The fuel tank vent mast anti-icing provisions are 
extensions of the leading edge anti-icing system . 
When the leading edge anti-icing system is operating, 
a small portion of the bleed air flowing through the 
outboard wing anti-icing r egulator s is conducted to 
the vent masts. This air flows through diffuser s to 
circulate over the masts. 



RADOME ANTI-ICING SYSTEM. 

The radome anti - icing system conducts a mixtur e of 
hot bleed air and recirculated return air through 
passages in the radome structure to heat the radom e 
surface. The flow of bleed air is controlled by a 

• ·i. throttling and shutoff valve, which is pneumatically 
~ 'I·',. l actuated and electrically controlled. When the system 
-:. ' _:/ is operating, the valve opens to allow hot bleed air at 

a temperature of approximately 316< C (600 ° F ) to flow 
through a nozzle in an ejector. Return air from the 
radome passages is mixed with the bleed air in the 
ejector to pr ovide a mixture at approximately 12 5 ° C 
(257 ° F) , which is ejected into the radome passages. 
A pneumatic thermostat controls the valve so as to 
regulate anti - icing air temperature and another ther­
mostat prevents air at a temperature higher than 
135 C (275° F) from entering the radome passages. 
Pressure of air in the radome passages is held con­
stant by a relief valve on the ejector. A solenoid on 
the throttling and shut-off valve is energized to per­
mit the valve to open and is deenergized to cause the 
valve to close to shut off the airflow. Power for valve 
control is supplied from the DC fuselage bus. The 
valve control circuit is interconnected with the ice e detection system so that the radome anti-icing can be 
turned on automatically when the detection system 
senses icing. 

'®. 
~.:, 

Nose Radome Anti-Icing Switch. 

The nose radome anti-icing switch (figure 4·8) is 
located on the navigator's instrument panel. It has 
three positions - AUTO, OFF, and MANUAL. When 
at AUTO, it permits control of the radome anti-icin~ 
valve by the ice detection system. If the prop and 
engine anti-icing master switch is then also at AUTO, 
the radome system is turned on automatically when 
ice is detected by the ice detection system. When the 
radome anti- icing switch is at OFF, the anti-icing 
valve is closed to shut off all air flow through the 
radome passages. When the switch is at MANUAL, 
the anti-icing system is on. If the nose radome anti­
icing switch is in the AUTO position and the prop and 
engine anti-icing master swi tch is set to MANUAL, 
radome anti-icing will be on. 

Normal Operation of Radome Anti-icing System. 

1. Position the nose radome anti-icing switch at 
MANUAL to turn the system on immediately. 

2. Position the nose radom e anti-icing switch and 
the prop and engine anti-icing switch at AUTO to 
allow the radome anti-icing to be turned on auto­
matically when the ice detection system detects ice. 

3. If the radome anti-icing switch is at AUTO posi-
tion, radome anti-icing can be turned off by position ­
ing the prop and engine anti -icing master switch at 
RESET if icing conditions no longer exist. 

4. To turn off the r adome anti-icing immediately, 
position the nose radome anti-icing switc h at OFF. 

T.0. 1C·130(A)A·l 

The radome anti-icing system must not be 
operated when the airplane is on the ground. 
With no airflow over the outer surface of the 
r adome, it may be overheated because the 
heat of the anti- icing air is not dissipated 
rapidly enough. Overheating damages the 
radome. 

If the noise associated with the radome anti­
icing persists after the system is turned off, 
a suspected malfunction of the anti-icing 
valve is evident . To preclude damage to the 
radome , the bleed air system should be 
isolated. 

5. Nor mally, radome anti - icing should not be used 
except when ice accumulation interferes with the 
scope presentation or when climbing through the 
freezing level to remove possible moisture from the 
radome or from the anti-icing sys tem valves . 

ENGINE INLET AIR DUCT ANTI-ICING 
SYSTEMS. 

Two systems are provided for engine inlet a ir duct 
anti -icing. One conducts bleed air from the bleed air 
system to passages in the inlet scoop to heat the 
scoop. The other conducts air from the compressor 
diffuser section of the engine to passages in the com­
pre!'.:sor inlet vanes and into a housing over the exten­
sion shaft. The scoop anti-icing airflow is shut off 
by a solenoid valve which is energized closed. Th e 
air flows when the valve is deenergized and open. The 
vane anti-icing a.irflow is controlled by two pressure­
actuated valves, which are controlled by a single 
solenoid valve. When the solenoid valve is energized, 
the pressure-actuated valves shut off the airflow, 
and when the solenoid valve is deenergized, the 
pressure-actuated valves open. Both the scoop and 
vane anti-icing systems are termed fail-safe,meaning 
that anti-icing is provided when all DC power supply is 
lost. Power for operation of the solenoid valves of 
both systems is s upplied from the DC wing buses. 
The el ectrical control circuits are interconnected 
with the ice d etection system so that t he duct anti­
icing can be turned on automatically when the detection 
system senses icing. 

Engine Inlet Air Duct Anti-icing Switches. 

Four engine inlet air duct anti-icing switches (fig­
ure 4-3) are located on the air conditioning control 
panel. Each switch has ON and OFF positions. If a 
switch is at ON, the scoop and vane anti-icing sys­
tems for the engine are turned on if the propeller and 
engine anti-icing master switch is at MANUAL. lf 
the master switch is at AUTO, anti-i cing is turned on 
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when the ice detection system detects ice. When an 
engine inlet air duct anti-icing switch is at OFF, both 
scoop and vane anti-icing valves for the correspond­
ing engine close to shut off the anti-icing airflow. 

Normal Operation of Engine Inlet Air Duct Anti­
icing Systems. 

1. To turn the systems on manually, position the 
propeller and engine anti-icing master switch at 
MANUAL and the engine inlet air duct anti-icing 
switches at ON. 

2. To allow the systems to be turned on automati­
cally by the ice detection system, position the propeller 
and engine anti-icing master switch at AUTO and the 
engine inlet air duct anti-icing switches at ON. 

3. To shut the systems off while leaving them sub ­
ject to automatic control, place the propeller and 

engine anti-icing master switch to RESET then to 
AUTO and let the system switches remain at ON. 

4. To shut the systems off, position the engine inlet 
air duct anti-icing switches at OFF. 

Note 

If an engine is shut down during flight, the 
inlet duct anti -icing should be lert on if icing 
conditions exist. This will not be possible if 
the engine is shut down using the fire emer­
gency control handle . 

Note 

A preflight check of the inlet duct anti-icing 
can be made on airplanes with a bleed air 
pressure gage by n')ting a bleed air pressure 
drop as the switch for each engine is turned on. 
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PROPELLER ANTI-ICING AND DEICING 
SYSTEMS. 

The propeller spinner and blades are equipped with 
heating elements for anti-icing and deicing (fig-
ure 4-10). · 

Propeller Anti-Icing Systems. 

The first 8-1/ 2 inches of the nose spinner section and 
t·he islands on the center spinner section of each pro­
peller are covered by electrical resistance type heat­
ing elements to provide anti-icing. Phase B W1reg­
ulatedAC power from the right handAC bus is applied 
to the heating elements to warm the associated surfaces 
and prevent the formation of ice. The AC power is 
applied by relays controlled by DC control circuits 
protected by spinner nose anti-icing circuit breakers 
on the main AC distribution panel. The control cir -
cuits are interconnected with the ice detection system 
so that the propeller anti-icing can be turned on 
automatically when the detection system senses icing . 
The propeller anti-icing system is a continuous heating 
type system. 

Propeller Deicing Systems. 

The aft section of the spinner nose, the spinner center 
section, and the forward part of the spinner aft 
section of each propeller contain heating elements for 
deicing the propeller. The leading edges of the 
propeller blades and cuffs and the aft part of the 
spinner aft section of each propeller contain heating 
elements which use A phase unregulated AC power 
from the right hand AC bus. The center section of the · 
spinner contains heating elements which use C phase 
unregulated AC power from the right hand AC bus. 
Power is applied to the elements through relays and 
automatic thermal circuit breakers. The relays are 
controlled by a DC control circuit which includes a 
timer. The timer controls the relays so as to apply 
power to elements of only one propeller at a time; the 
elements of each propeller are energized 15 seconds 
and deenergized 45 seconds during each ! -minute cycle . 
The control circuit is interconnected with the ice 
detection system so that they may be turned on auto­
matically when the detection system senses icing. The 
DC control circuit for deicing relays is protected by 
propeller deicing control circuit breakers on the main 
AC distribution panel. 

Propeller Ice Control Switches. 

The eight propeller anti-icing and deicing switches are 
located on the air conditioning control panel. These 2-
position (ON, OFF) toggle switches control the propel­
ler anti-icing and deicing systems. When any switch 
is positioned to the ON position and the prop and engine 
anti-icing master switch is in the MANUAL position, 
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the anti-icing and deicing systems for the corre­
sponding propeller are energized . When the switches 
are positioned to ON and the prop and engine anti­
icing master switch is in the AUTO position, th e anti­
icing and deicing systems are energized only when the 
ice detection system senses icing. When the switches 
are positioned to the OFF position, the anti-i cing 
system for the corresponding propeller is deenergized. 

Anti-Icing and Deicing Ammeters. 

Three ammeters (figure 4-3 ) are located on the air 
conditioning control panel to indicate current drawn 
for the propeller anti-icing and deicing systems. 
The spinner nose ammeter indicates current drawn 
for spinner nose anti-icing, the propeller blade am­
meter indicates current drawn for propeller blade 
deicing, and the propeller spinner base ammeter 
indicates current drawn for propeller spinner base 
deicing. (Refer to Section V for limits.) 

Normal Operation of Propeller Anti-Icing and 
Deicing Systems. 

1. To turn on the anti-icing and deicing systems 
manually, position the prop and engine anti-icing 
master switch to theMANUALposition and the propel­
ler ice control switches to the ON position. 

2. To allow the systems to be turned on automatically 
by the ice detection system, position the prop and en­
gine anti-icing master switch to the AUTO position and 
the propeller ice control switches to the ON position. 

3. To turn the systems off and leave them subject to 
automatic control by the ice detection system, move the 
prop and engine anti-icing master switch momentarily 
to the RESET position and release it to the AUTO po­
s i tion. 

4 . To turn offthe propelleranti-icingsystems,posi­
tion the propeller ice control switches to the OFF posi­
tion. 

Do not operate the propeller anti-icing or 
deicing for an engine that is not running, 
when the airplane is on the ground. The en­
gine must be rwming in order to dissipate 
the heat generated by the heating elements 
to prevent damage to the elements. Never 
operate the system for more than two cycles 
while the airplane is on the ground. Anti­
icing and deicing may be used for a propeller 
feathered in flight. 
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Note 

During propeller deicing oper ation on air­
planes not modified by T.0. 1C-130A-666, 
extreme pointer oscillations may be apparent 
in the turbine inlet temperature , fuel flow and 
fuel flow totalizer indicators. If flight con­
ditions require the use of propeller deicing, 
turn the propeller blade and spinner base de­
icing switches to OFF periodically to deter­
mine that the affected instruments are within 
the desired range . 

ICE DETECTION SYSTEM. 

The ice detection system is used as an automatic con­
trol for turning on the radome anti-icing, engine inlet 
air duct anti-icing, and propeller anti-icing and deicing 
systems. The detection system consists of a prop 
and engine anti-icing master switch, two sets of de­
tector units connected in parallel, indicator lights, 
a test switch, and contr ol r elays. Each set of detection 
units includes a probe; one is mounted in the No. 2 
engine inlet air duct, and the other is in the No. 3 
engine duct. The detection units ar e armed by DC 
power applied t hrough the engine starting circuits, 
and they are operative when the No. 2 or No. 3 engine 
is running with the condition lever in the RUN posi­
tion with approximately 40 lmots of airflow across 
the probe and the prop and engine anti-icing master 
switch is at AUTO. If either probe becomes iced over 
while the engine in which it is installed is running, 
and if the prop and engine anti-icing master switch is 
at AUTO position at that time, the detection units 
trigger a control relay . This relay turns on the anti ­
icing and deicing systems if the switches for those 
systems are at ON _or AUTO positions. The relay also 
turns on an indicator light. The ice detection system 
does not turn off the anti-icing and deicing systems 
automatically when icing conditions no longer exist , 
but the master switch can be held at RESET position 
momentarily to turn them all off simultaneously. 
Timers in the ice detection system operate after the 
No. 2 and No. 3 engines are shut down and disarm the 
detection system. If any of the anti-icing or deicing 
systems have been left in automatic operation, they 
are turned off upon disarming of the detection system 
at engine shutdown. 

Propeller and Engine Anti-Icing Master Switch. 

The prop and engine anti-icing master switch (figure 
4-3) is located on the air conditioning control panel. 
It has three positions - AUTO, MANUAL, and RESET. 
When at AUTO position, it permits control of the 
ra.dome anti-icing, engine inlet air duct anti-icing,and 
propeller anti-icing and deicing systems by the ice 
detection system. The AUTO position is also used 
to permit testing of the ice detection system. When at 
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MANUAL position, the switch permits control of the 
anti-icing and deicing systems by the individual con-
trol switches for the systems. The RESET position is 
a momentary positi on used to turn off the anti-icing 
and deicing systems when icing conditions no longer 
exist. When the switch is positioned at RES ET and 
allowed to return to AUTO, the ice detection system 
remains armed; therefore, it will automatically turn 
on the anti-icing and deicing systems again if it 
senses icing. 

Test Switch. 

The test switch (figure 4-11) is located on the ice de ­
tection panel on the engine control panel. It has No. 2 
and No. 3 momentary positions and a center off posi ­
tion. It is used to test operation of the two sets of ice 
detector units by simulating detection of icing. li it 
is held at No . 2 position while the No . 2 engine is 
running and the prop and engine anti-icing master 
switch is at AUTO, the ON indicator light on the ice 
detection panel comes on to indicate that the ice de­
tection system has triggered the control relay which 
turns on the anti-icing and deicing systems. The No. 3 
position of the switch is used in the same manner to 
test operation of the other set of detector units. After 
the test switch is operated to either position, the prop 
and engine anti-icing master switch must be held at 
RESET momentarily to unlock the control r elay and 
re-arm the detection system . 

On Light and Extinguish Light Switch. 

The on light and the extinguish light switch are located 
on the ice detection panel (figure 4-11). The indicator 
light is turned on by the ice detection system when­
ever it detects ice while the prop and engine anti ­
icing master switch is at AUTO. When lighted, it in­
dicates that icing has been det ected by probes in the 
engine inlet air scoops and that anti-icing and deicing 
systems have been turned on automatically if the 
individual system switches are at ON or AUTO. It 
also lights when the test switch is operated and then 
indicates that the detection units are fwictioning. The 
ex1:inguisb light switch can be operated to turn the light 
out. It is a momentary switch. Anti- and deicing sys­
tems will remain in operation when the switch is 
pressed to extinguish the light. If the pr op and engine 
anti-icing master switch is held at RESET to turn off 
the anti-icing and deicing systems, the light remains 
off if icing no longer exists. 

If the extinguish button is used, the reset 
switch must be used to turn off the prop and 
engine anti-icing and deicing before engine 
shutdown. 

'.:;. 
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PITOT TUBE AND STATIC BOOM ANTI­
ICING SYSTEM. 

Pitot tube and static boom anti-icing is provided by 
electrical heating elements in the tubes and booms. 
Power to the pitot tube heaters is controlled by the 
PITOT HEAT switch on the air conditioning panel. 
Pitot tube anti-icing is provided by DC electrical 
heating elements in the two tubes. The left pitot 
tube heater uses power from the flight station bus; 
the right pitot tube heater uses power fro m the iso­
lated bus. This arrangement permits power to be 
drawn from the battery to heat the pitot tube serv­
ing the copilot's instruments when normal DC power 
sources have fai led. Circuit protection for the right 
pitot t ube is provided by the COPILOTS AND NA V 
PITOT HEAT circuit breaker on the main power dis­
tribution panel. Circuit protection for the left pitot 
tube is provided by the PILOTS PITOT HEAT cir­
cuit breaker on the flight station distribution panel. 
This circuitry also provides circuit protection and 
control of the static boom heater power. When the 
PITOT HEAT switch is ON, power from the isolated 
and flight station buses energizes two relays in the 
cargo compartment, allowing power from the 115-volt, 
400-Hz, phase A and 115-volt, 400-Hz, phase B LK 
bus to Oow through contacts of these relays to the 
static boom heaters. The two relays are located just 

aft of the ac generator No. 1 and ·No. 4 control 
wiring junction box. Circuit protection for the left 
static boom is provided by the PILOTS PITOT HEAT 
PWR circuit breaker, and circuit protection for the 
right static boom is provided by the NA V PITOT 
HEAT PWR circuit breaker. These circuit 'breakers are 
located on the main power distribution box. 

ANGLE OF ATTACK/ STALL WARNING 
SYSTEM WING TRANSMITTER DE-ICING 
SYSTEM (AIRPLANES MODIFIED BY 
T .O. 1 C-130-708). 
The wing transmitter deicing system is activated when 
the pitot heat switch is placed in the ON position. With 
the swit ch in the ON position, a small amount of power, 
isolated by a one amp fuse, is used to activate a relay 
which in turn connects the wi ng t r ansmitter heat cir­
cuit breaker (located on the RH wing bus of the main 
power distribution box) to the wing transmitter deicing 
system. 

Note 

The angle of attack/ stall warning system wing 
transmitter deicing system will not operate 
when the airplane's electrical circuits are 
operated on the i solated DC bus only. 
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WINDSHIELD ANTI-ICING SYSTEM. 

The three windshields ar:d two windows on each side 
of the windshields are NESA-type. On airplanes 
AF54-1623 and up, the two lower windows in front of 
the pilot are also NESA-type. These panels are heated 
by applying unregulated AC power from the left 
AC bus through transformers to elements between the 
layers of glass. The AC power is applied by automatic 
DC control systems which cycle so as to maintain win ­
dow temperature within specific limits. A center 
windshield system controls heating of the three center 
windshields, and a side and low er system controls 
heating of the side and lower windows. The two sys­
tems are identical except for the amount of total AC 
power provided. Provisions are made for selecting 
either normal or high rate for the windshields. When 
high rate is selected, higher voltage is applied for 
shorter periods of time to the h.eater elements in the 
windows so that they heat more rapidly, but not to a 
higher temperature. Provisions are also made for 
controlling the temperature increase manually when 
the window panels are extremely cold. The control 
systems do not function automatically when window 
temperature is below approximately -45° F. 

Nesa Windshield Switches. 

The NESA windshield switches (figure 4-3) are on the 
air conditioning control panel. Each switch has NOR­
MAL, OFF, and HI positions. When the center wind­
shield switch is at NORMAL, the three center wind­
shields are heated at normal rate. If the switch is 
positioned at HI, the three center windshields have 
high voltage supplied to the heater elements causing the 
temperature to rise more rapidly; and the heat i s 
applied for a shorter period of time in each cycle. 
Heating of the side and lowerwindows is controlled in 
the same manner by the side and lower windshield 
switch. 

Nesa Windshield Reset Switches. 

The reset switches (figure 4-3) are located next to 
NESA windshield control switches on the air condi­
tioning control panel. The purpose of the switches 
is to provide for manual control of w'indshield heating 
to raise the windshield temperature gradually from 
extremely cold temperature so as to prevent damag­
ing the glass panels. If temperature of the windshield 
panels is below approximately -45 °F the control sys­
tems do not function automatically. Pressing the reset 
switches causes the control systems to apply AC power 
to the windshield panels while the switches are held. 

Normal Operation of Windshield Anti-icing 
System. 

a . Always turn the NESA anti-icing switches to 
NORMAL before take-off. This will reduce thermal 
shock and the possibility of cracking the windshield. 
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Note 

Use of normal anti-icing at altitudes below 
12,000 feet improves the resistance of the 
windshields to damage from bird strikes. 

Monitor operation of the anti-icing system by 
feeling the glass and observing whether ice 
is accumulating on any panels. Turn off the 
switch for either of the two systems if any of 
the following conditions is noticed : 

Panels feel excessively hot. 
Electrical arcing is observed in one of the 

panels. 
One of the panels containing thermisters 

is not heating. This might cause over­
heating of other panels in the same 
system. 

b . If ice is forming on the windshields at a rate 
higher than it can be removed by operating the anti­
icing system with switches in NORMAL, set the 
switches to HI until out of the extreme icing condi­
tions. Do not use the HI position of a switch when 
turning on a system initially. 

c. When ambient temperature is below -43 ° C 
(- 45 ° F), use the reset switch by operating it 5 sec ·­
onds on, 10 seconds off with the NESA anti-icing 
switch in normal to raise the temperature of the 
windshield gradually until it is above approximately 
-4 5 ° F . The system will then function to control 
windshield temperature automatically. 

Do not exceed the operating limits of 5 sec­
onds on, 10 seconds off, when operating the 
reset switch with the switches in NORMAL. 
To do s.o might cause the windshield panels 
to be damaged. 

NACELLE PREHEAT SYSTEM 
(Some Airplanes). 
The nacelle preheat system allows hot air from the 
bleed air system to flow into any nacelle to heat the 
engine and nacelle equipment before starting the en­
gine. A motor-operated valve and a diffuser in each 
nacelle control the airflow. The engine bleed air valve 
in a nacelle must be open before bleed air can flow to 
the preheat valve. The preheat valves are controlled by 
switches, one for each valve, at the flight station, and 
the valves are normally closed, energized open. The 
control circuits for the valves are energized by DC 
power supplied from the fuselage bus only while cor­
responding engine condition levers are at GROUND 
STOP or FEATHER position. 
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nacelle preheat control panel 
C~, .• /~ 
~,_, 

Figure 4-12. 

NACELLE PREHEAT SWITCHES. 
The four nacelle preheat switches are on a panel 
(figure 4-12) at the left end of the air conditioning 
control panel. Each switch has ON and OFF positions. 
When a switch is at ON and the corresponding engine 
condition lever is at GROUND STOP or FEATHER, 
the corresponding preheat valve is opened and remains 
open as long as the switch remains at ON. 

NORMAL OPERATION OF NACELLE 
PREHEAT SYSTEM. 

To prevent high engine turbine inlet temperature dur -
ing engine starting at low ambient temperatur es, the 
use of nacelle i:n:eheat is r ecommended when OAT is 
below -18° C (0° F}. When preheating the nacelles, 
use air from the GTC and preheat all engines at one 

-., time to allow maximum dissipation of the air. This 
will allow air at moderate temperature to be applied 
to the engines and provide a gr adual warming of the 
engine starting components. Apply preheat to the 
engines for 15 to 30 minutes before engine starting, 

· J.~\ depending upon ambient temperature. Do not use en­
·~1 gine bleed air for nacelle preheat if bleed air from the 

GTC is available. Be especially careful when using en­
gine bl eed air for preheat, as the high temperature of 
the engine bleed air (approximately 600°F) can cause 

GJ:_ damager to th
1
. edelfectrical cabhles and elechtronic compo-f 

\£ nents i app 1e or more t an a very s ort period o 
time. 

1. Start GTC, pressurize bleed air manifold, and 
position the condition lever for the engine to be pre ­
heated to GROUND STOP. 

2. Position the engine bleed air valve switch for that 
engine to OPEN and the corresponding nacelle preheat 
switch to ON. 

3. To stop preheat, position the nacelle preheat 
switch to OFF. 

WARNING I 
Never position a nacelle preheat switch to 
ON in flight. Because of the interconnection 
of nacelle preheat control circuits, operation 
of a nacelle preheat switch can cause one or 
more engines to be shut down if any engine 
condition lever is at GROUND STOP or 
FEATHER. Nacelle preheat is not required 
for any in flight operation. 

COMMUNICATION AND 
ELECTRONIC EQUIPMENT. 

See figure 4-13 for the table of communication and 
associated electronic equipment and figure 4-27 for 
antenna locations. 
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table of communications and 
TYPE DESIGNA TION FUNCTION 

Intercommunication Equipment AN/AIC-18/AIC-25 Crew Intercommunication 

VHF Command Radio Collins VHF-101 Two-Way Voice Communication In 
the Ra nge of 116.00 to 149.95 me 

UHF Communicat ion System AN/ARC-34C Voice Transmission and recep-
AN/ARC-164V tion in the range of 225 to 399.95 

MHz 

UHF Communication AN/ARC-133(V) Plain and secure voice communi· 
System cation in the range of 225 to 

399.9 MHz 

HF Communication HF-103 Two-way voice communication 
System in the range of 2 to 30 MHz 

VHF /FM Transceiver FM-622 Two-way voice communication in 
System the range of 30.00 to 75.95 

MHz (FMl also has homing pro-
visions; FM2 has secure voice 
capability) 

Radio Compass AR/ARN-6 For Homing and Bearing; also 
Receives Voice and Code Signals 

Marker Beacon Receiver AN/ARN-1 2 Receives Location Marker 
Signa ls 

VOR Receiver A N/ARN-14 Reception of A ll VHF VOR, 
Tone Localizer and Voice 
Facili ties in the 108to 135.9 
Megacycle Range 

Tac an AN/ARN-21 Receives Bearing and D istance 
Information 

Glideslope AN/ARN-18 Receives gl ideslope Information 
Receiver for Vertical Guidance In I.LS. 

Operation 

Direction Finder AN/ARA-25 Homing on UHF Transmi tter 

Radio Altimeter SCR-718 To Determine Absolute Altitude 
of A irplane Above the T er rain 

Radar Altimeter AN/A PN-22 Indicates Absolute Altitu des of 
A ir plane Above the Terrain 

Search Radar AN/ APN-59 Navigation and Search Radar 

Doppler Radar A N/APN-14 7 Provides Continuous Ground Speed 
and Drift Angle Informat ion While 
Airplane is in Flight 

Figure 4-13. (Sheet 1 of 6) 
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associated electronic equipment 
POWER SOURCE 
(BUS ON LY) RANGE LOCATION OF CONT ROLS 

Isolated Bus Crew Stations With in Crew Stations 
the Airplane 

::>C Rad io Bus <:nd Line of Sight Flight Control Pedestal 
Left-Hand AC Bus 

DC Radio Bus Line of Sight Control pedestal 

DC Rad io Bus Line of Sight Ri9ht copilot's panel 

Main DC Bus, Left-Hand 100-2500 m il es Navigator's control panel · 
AC Bus, and Regulated HF-1, control 
115-volt, l </>AC Bus Pedestal-HF-2 

DC Radio Bus Line of Sight Right copilot's control 
panel · FM-2, Navigator's 
control panel · FM-1 

e DC Radio Bus 200 Mi les, Flight Control Pedestal, 
Depending on Navigator's Control 
Frequency and Time Panel 
of Day 

DC Radio Any Altitude Hi-Lo Sw itch on Pilot's 
Instrument Panel 

DC Radio Bus Localizer -45 Miles, Flight Control Pedestal 
Omni·lOO M iles 
Depending on Altitude 

DC Radio Bus and Regulated 199 Mites Line of Flight Control Pedestal 
115-Volt, 1 </>AC BJS Sigh t. Depending on 

Altitude 

DC Radio Bus and Left-Hand 15 M iles Automatical ly Control led from 
AC Bus VHF Nav Panel 

DC Radio Bus Lane of Sight Fl ighl Curit• ol Pedestal 

Left-Hand AC Bus 40,000 Feet Navigator's Station 
Altitude 

DC Radio Bus and Left-Hand 10,000 Feet Pilot's Instrument 
AC Bus Alt itude Panel 

DC Radio Bus, Lef t-Hand AC 240 Miles Navigator's Control 
Bus, and Regulated 11 5-volt Panel 
1 ¢AC Bus 

Lett-Hand AC Bus and Flight Ground Speed Navigator's St ation 
Station DC Bus Oto 999 Knots; 

Drift Angles to 
40 Degrees 
Either Side 
(Limited by Air· 
plane Structure) 

Figure 4-13. (Sheet 2 of 6) 
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table of communications and 

TYPE DESIGNATION FUNCTION 

Doppler Computer AN/ ASN-35 Displays Distance in Nautical 
Miles on Distance to Destina-
tion and Cross-Track Deviation 

Loran AN/ APN-70 B Navigation 

!FF AN/ APX-72 AIMS Provides Automatic Radar ldenti-
fication, Position, and Altitude 
Information to Interrogati ng 
Ground Stations 

Inerti al Navigation L TN- 51 Inertial Targeting and 
System Navigation 

Radar Set AN/ APQ-150 Search for, acquire and 
track I-band radar beacons 

X-Band Radar SST-181 XE Provides air to-ground 
Transponder identification beacon in the 

frequency range of 931 0 to 
94 15 e 

LORAN-C/D AN/ ARN-92 Long range navigation 

Speech Security KY·28 Provide secure voice 
System communication 

Radar Warn ing Receiver AN/ ALR-46(V) Radar Warning Indication 
(RWR) 

Jammer Trim-7 ECM 

ECM POD AN/ALQ-87 ECM 

Flare Ejector System AN/ALE-20 Flare Ejector 

Moving Target Indicator - - - Target Acquisition 

40 KV A Light Set AN/AVQ-8 V isible and IR Illumination 

Flare Launcher LAU-74/A Provides T arget Il lumination 
and Self Protection 

FCS Inverter Primary Power for t he FCS 

Attitude Indicating A24G Backup Heading and Attitude 
System (2 Axis Gyro) Reference to the FCS 

Fire Control Computer AYK-9 Navigation/Fi re Control 

Fire Control Display Fire Control Data Presentation 

Sensor Angle D isplay Sensor Look Angles 

Figure 4-13. (Sheet 3 of 6} 
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associated electronic equipment 
, ~ j 

.·· 
POWER SOURCE 

(BUS ONLY) RANGE LOCATION OF CONTROLS 

Received Through the Doppler 999 Nautical Navigator's Station 
Radar System Miles; Cross· 

Track to 99.9 
Nautical Miles 

DC Radio Bus and Left-Hand 700 to 900 Navigator's Sta ti on 

~ i) ,. 
AC Bus Miles During 

Day; Up to 1.400 
Miles at Night 

DC Radio Bus and Left-Hand Flight Control 
AC Bus Pedestal or 

Navigator's Sta t i on 

Left-Hand AC Bus . . . FCO Console 

Main DC Bus and 2000 ft to EWO Console 
Left-Hand AC Bus 10 miles 

DC Radio Bus Minimum 100 Navigator's control panel 
mi les 

Main DC Bus, Right· Navigator 's control panel 
Hand AC Bus, Left. 
Hand AC Bus 

DC Radio Bus . . Right copilot's control panel 

LH AC, Main DC . . EWO Console, Copilot Panel 

LH AC, Main DC . EWO Console 

No. 1 AC Generator; . . EWO Console 
No. 4 AC Generator 

Main DC . Co-Pi l ot Station, FE 
Station, Right Scanner, 
1.0. Station 

LH AC, Main DC . . Navigator Console 

No. 1 AC Generator; . . Flight Deck and Ramp 
No. 4 AC Generator 

DC Battery Bus, Main DC . Ramp 

Main DC . Navigator Console 

RH AC or FCS Inverter . Navigator Console 

RH or FCS Inverter . . Navigator Console 
Main DC 

Main DC, Right-Hand AC or . . . Navigator Console 
FCS Inverter 

Main DC . Left Side of Pilot, FCO 
Console, IR/BC Console 
and TV Consol e 

Figure 4-13. (Sheet 4 of 6) 
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table of communications and 

TYPE DESI GNA Tl ON FUNCTION 

Slave Switching Unit Provides Sensor Automatic 
Slaving 

Video Tape Recorder A N/ AXH-2 Record L LL T V and IR Imagery 
and FCO lnterphone Audio 

LLL T V AN/ AXQ-10 Target A cquisit io n 

Laser llluminator AN/ AAQ-7 Laser Illumination and Ranging 

LTD AN/ AVQ-18 Laser Target Designator 

2 KW Ligh t AN/ AVQ-17 Provides Target Il lumination 

IR AN/ AAD-7 Target Acquisition 

Black Crow AN/ ASD-5 Target Acquisition 

Pil ot's Gunsight Target Sighti ng System 

Figure 4-13. (Sheet 5 of 6) 

INTERCOMMUNICATION SYSTEM, 
AN/ AIC-18/ AIC-25. 

The AN/AIC-18/ AIC-25 intercommunication system pro­
vides intercommunication between the crewmembers. 
Control panels are located at the following positions 
pilot, copilot, flight engineer, navigator, scanner, fire 
control officer, TV operator, IR operator, electronic 
warfare officer (EWO), illuminator operator, and gun­
ners. Interphone monitor panels are located at the 
pilot's, copilot's and navigator's positions. Two MIC 
TRANSFER panels are located on the control pedes­
tal and one is located at the navigator's station. Op­
erating power is 28-volt de and overload protection 
is supplied by circuit breakers on the radio junction 
box. Interphone communication is available with Joss 
of de power through the isolated bus as Jong a s the 
battery switch is ON and battery is charged. 

Intercommunication Set Control. 

The intercommunication set control (figure 4-14) con­
tains a seven-position rotary transmission selector 
switch , eight combination monitor switch-volume con­
trol, a VOL control , a CALL button , and a "HOT" 
microphone switch. The transmission selector switch 
provides transmission with side tone of the selected 
transmitter. The monitor switch-volume controls are 
push-pull-on-off switches that rotate to regulate the 
volume of the individual signal. The VOL control 
adjusts the level of all audio circuits incoming to the 
particular control panel. The CALL button enables 
emergency communication to all crew stations regard­
less of in terphone position selected. When call button 
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is pressed, all radio receivers are disconne cted from 
the main intercommunication panels and all inter­
communicat ion stations are connected to the calling 
station with a 6db louder signal. The "HOT" micro­
phone switch permits intercommunication between the 
crew stations without use of the microphone button. 
The control panel is illuminated by two panel lights 
with the intensity of illumination controlled by a 
panel light rheostat. 

Monitor Panel. 

The monitor panel (figure 4-14) contains eight com­
bination monitor switch-volume controls mounted on 
the fron t panel. The monitor switch-volume con trols 
are push-pull switches which rotate to provide indi· 
vidual volume control of t he signal being received. 
The monitor panel contains no amplifiers and can­
not be used individually . PVT 1 on the EWO's panel 
is audi o for the EWO on some aircraft. 

MIC TRANSFER PANELS. 

Three MIC TRANSFER panels (figure 4-14) are in· 
stalled in t he airplane. The panels in the control 
pedestal contain HF1/ HF2 and UHFl / FMl toggle 
switches which connect the respective communication 
system to the pilot 's and copilot's intercommunica­
tion set controls. The panel at the navigator's sta­
tion contains UHFl / FMl , HF1 /HF2, and PVTl/ 
PVT2 toggle switches which connect the respective 
communication function to the navigators's illumi ­
nated by panel lights with the intensity of illumi­
nation controlled by a panel light rheostat. 
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associated electronic equipment 
POWER SOURCE 

(BUS ONLY) RANGE LOCA Tl ON OF CONTROLS 

LH AC. Main DC Navigator Console 

LH AC. Main DC FCO Console 

Main DC, LH AC - TV Operator Console 

Main DC - TV Operator Console 

Main DC, RH AC TV Operator Console 

Main DC, RH AC TV Console 

LH AC, Main DC - - IR Operator Console 

RH AC, Main DC - EWO Console 

RH AC or FCS Inverter - Left Side of Pil ot 

Figure 4 -13. (Sheet 6 of 6) 
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A foot-operated microphone switch is located at the 
following positions - flight engineer, navigator, TV 
operator, IR operator, EWO, and FCO. Pressing the 
switch energizes the respective microphone for trans­
mission on the facility selected on the wafer switch 
of the crewmember's intercommunication set control. 
A pushbutton microphone switch is installed on the 
pilot's and copilot's control wh~els, and on the IR 
operator's gimbal position control (slew stick). The 
microphone switch on the slew stick is for main 
interphone system only. At other positions the mi cro­
phone switches are located on the plug connector on 
the microphone cord. The IO and forward scanner 
microphone cords have a call button as well as a 
microphone switch. 

VHF COMMAND RADIO (COLLINS VHF 
101) 

The VHF communication system consists of a VHF 
" ' transmitter, a VHF receiver and a control unit. The 

~ 1:011) VHF system provides communication facilities in the 
' ~;!' frequency range of 116.00 to 149.95 megacycles with 

reception possible up to 151.95 megacycles. There are 
680 crystal-controlled channels available for transmis­
sion and 720 channels available for reception; all 
channels may be selected at intervals of 50 kilocycles 
from the control panel (figure 4-15) located on the 

pedestal. The VHF command radio receives 28-volt 
DC power from the radio bus through the vhf xmtr 
and rcvr ci rcuit breakers located on the radio junc­
tion box. The VHF system also receives 115-volt, 
400 cycles. A-phase, AC power from an AC bus 
through the vhf xmtr and rcvr fuses located on the 
radio junction box. 

VHF Command Radio Controls 

A panel (figure 4-15) on the flight control pedestal 
provides operating control for the VHF command 
radio. The controls consist of a frequency indica-
tor, a power on-off switch, an scs-dcs/dcd switch, 
t wo frequency selector knobs, and a dual control 
for squelch and volume control. The two frequency 
selector knobs are used to select an operating chan­
nel. The selected frequency appears as a direct read­
ing number (in megacycles) in the frequency indicator 
window. The power on-off switch controls the power 
application to the system. The vol control is provided 
to adjust the receiver volume level in the interphone 
system. The sq control is provided to adjust the 
squelch threshold on the receiver output. The scs-dcs/ 
dcd switch is provided to select the mode of opera­
tion. When SCS (single-channel-simplex) is selected, the 
receiver and transmitter are tuned to the same fre­
quency and the receiver is disabled during operation 
of the transmitter, thereby restricting operation to 
either transmission or reception on the assigned chan­
nel. When DCS/ DCD (double-channel-simplex/do uble­
channel-duplex) is selected, the operation is the same 
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as scs, except that t.he tran;mitt.er is automatic.ally 
tuned to a frequency that is six megacycles above 
the receiver frequency indicated on the control panel. 

The VHF command radio system has been modified 
by the addition of a top antenna and a VHF AN· 
TENNA SELECT panel to enable normal use of the 
VHFlOl and AN/ AAD-7 systems simultaneously with­
out interference to t.h e AN/AAD-7 display. 

Note 

Use of the lower antenna when trans­
mitting in certain frequencies causes 
severe interference to the AN/AAD-7 
display presentation. 

On those missions where the optimum AN/AAD-7 is 
desired , the top VHF antenna selection should be 
made by the navigator. Should the AN/AAD-7 opera­
tion not be required, or when the line of slight con· 
dition requires the use of the bottom VHF antenna, 
it should be selected and the subsequent potential 
degradation of t he AN/AAD-7 display accepted. Selec­
tion of the antennas is made available by the TOP­
BOTTOM switch on the VHF ANTENNA SELECT 
panel which is located at the navigator's console (fig. 
ure 4 · 29 ). Power of 28-volt de is supplied to the 
ANTENNA SELECT panel through the VHF RCVR 
circuit breaker located on the radio junction box. 

Normal Operation of the UHF Command Radio 

To put the UHF command radio into operation: 

1. Place the power switch in the ON position. 

2. Allow one minute fo r warmup. 

3. Select the mode of operation desired (SCS or 
DCS). 

Note 

When operating in SCS, all transmissions 
and voice communications will be on the 
frequency indicated on the control panel. 
When operating in DCS, the receiver fre­
quency is indicated on the control panel 
and the transmitting frequency will be 
automatically tuned 6 megacycles higher 
than the receiving frequency. 

4. Select the desired operating frequency. 

5. Adjust the SQ and VOL control as necessary to 
obtain a comfortable reception level. 

6. To receive, place the vhf comm mixer switch on 
the intercommunications control panel in the ON 
(up) position . 

intercommunication controls 

MIC TRANSFER 

PVT-1~ HF·l 

HF-2 

PIL OT, COPILOT NAVIGATOR 

PILOT, COPILOT AND NAVIGATOR 

Figure 4-14 (Sheet 1 of 3). 
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'1' intercommunication controls (cont) 

NAVIGATOR 

./ 

PILOT AND COPI LOT 

... 

Figure 4· 14 (Sheet 2 of 3). 
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intercommunication controls (cont) 

FIRE CONTROL OFFICER 

Figure 4-14. (Sheet 3 of 3) 
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7. To t ransmit , place the transmission selector 
swit ch on the intercom panel in the VHF COMM 
position. 

To turn the VHF command radio off: 

8. Place the power switch in th e OFF position. 

Figure 4-15. 

UHF 1 COMMUNICATION SYSTEM, 
AN/ ARC-34C 

The AN/ARC-34C UHF co mmunication system is 
designated UHF 1 and is used to transmit and re­
ceive ampli t ude modulated signals in the frequency 
range of 225.00 to 399.95 MHz on any one of 
3500 selectable frequencies in steps of 1/100 of 
a megacycle. Receiver and transmitter tuning is auto­
matically completed after a frequency change. Two 
receivers, a main receiver and a guard receiver, are 
used. The main receiver tunes to any selected fre­
quency; the guard receiver remains on the guard 
frequency. The UHF command radi o operates from 
28-volt DC power through a circuit breaker located 
on the radio junction box. 

UHF Command Radio Controls 

The UHF command panel (figure 4-1 6) located on 
the flight control pedestal provides operating control 
o f the UHF command radio. Any one of 20 preset, 
crystal-controlled channels may be selected by the 
large, centra lly located selector knob. Any frequency 
in the operating range may be manually selected by 
the four knobs located across the top of the set. 
The setting of the three-position (MANUAL, PRESET, 
GUARD) rotary selector switch determines whether a 
manual or a preset channel is being used. ln GUARD 
posiLion, the transmitter and the main receiver, as 
well as the guard receiver, are tuned to t he guard fre­
quency. A four-position (O FF, MAIN, BOTH, ADF) 
function switch on the right side of t he panel is used 
to turn t he set on and to control receiver operation. 
(ADF position is used to supply signals to the AN/ 
ARA-25 UHF direction finder.) A tone button and a 
volume control are also provided. 

Normal Operation of the UHF Command Radio 

To put the UHF command radio into operation: 

1. · Place the function switch in any position except 
OFF. 

2. Allow one minute for warmup. 

3. Select a channel, using preset knob or manual 
set knobs. 

T.O. 1C·l30(A)A·l 

Note 

It is possible to set the preset knob 
or the manual frequency-selector knobs 
for frequencies below 225.0 megacycles. 
Since this is below the operating fre· 
quency range of the set, the automatic­
tuning mechanism cannot tune. The 
mechanism will remain on for approxi· 
mately two minutes, then will b t> 
turned off by a protPctin> relay. 

4. To receive, place the UHF comm mixer switch 
in the ON (up) position. 

5. To transmit, place the transmission selector switch 
to the COMM UHF position. 

To tum the UHF command radi o off: 

6. Place the function switch in the OFF position. 

Emergency Operation of UHF Command Radio 

When the equipment fails in some function, the re· 
maining workable functions may satisfy minimum 
requirements for operation. If transmission on a pre· 
set channel is not possible, attempt. to use a man· 
ually selected channel or guard frequency. If recep· 
tion fails on a selected channel, attempt to receive 
on guard frequency . 

Note 

When operating UHF command radio 
under emergency conditions, set the 
manual preset switch to GUARD and 
the function switch to MAIN. Do not 
use the BOTH position since the noise 
from the two receivers may make the 
incoming signal unintelligible. 

Note 

If continuous recycling of the receiver· 
transmitter occurs, turn the set off, and 
check the preset or manually set frequen­
cy being used. It is pos.~ible to set the 
preset buttons or the manual frequency 
selector knobs for frequencies below 225.0 
megacycles. Since this is below the o pera­
ting frequency range of the set, the auto­
matic-tuning mechanism cannot tune. Set 
the channel to the proper frequency , and 
set the function switch to the position 
for the type of operation desired. 

UHF COMMAND RADIO (AN/ ARC-
164(V)) 

The UHF command radio provides voice transmission 
and reception in the frequency range of 225.000 to 
399_975 megahertz, with 7000 frequencies available in 
steps of .025 megahertz. Receiver and transmitter 
tuning is accomplished automaticaHy after a frequency 
change. A main receiver and a guard receiver are 
used in each system. The main receiver tunes to any 
selected frequency; the guard receiver remains tuned 
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uhf-1 communication system controls 

C· 6365/ARC-34C 

UHF 1 CONTROL UNIT 

TOP~ AUTO 0 BOTTOM 0 
l 
I 

I 
UHF 1 ANTENNA SELECT PANEL 

Figure 4-16. 

to a guard frequency. In addi tion, the UHF radio set 
is capable of auto matic direction finder (ADF) recep­
tion. The UHF command radio system is supplied 
with 28-volt de power from circuit. breaker on the 
radio junction box. Electrical power is supplied 
through the main DC bus from the radio bus. 

UHF Command Radio Controls 

COMMAND CONTROL PANEL. (See figure 4-17.) The 
three-position (MANUAL, PRESET, GUARD) frequency 
mode selector switch, localed on the right side of the 
control panel, is used to select the type of frequency 
control desired. With t he switch positioned to PRE­
SET, the preset channel selector knob, located at the 
top right of the control panel, can be used to select 
any one of 20 preset frequencies. The preset channel 
selected is displayed on the CHAN readlout indicator to 
the left of the preset channel selector knob. When 
the frequency mode selector switch is positioned to 
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MANUAL, the five manual selector knobs, located a­
cross the t op of the control panel , can be used to 
select any one of 7 ,000 frequencies in the operating 
range. The manual selector knobs (the 0.025 mega­
hertz knob is inoperative) control the digits making 
up the desired frequency. Each of the digits appears 
in a window above the associated knob. When the 
selector switch is positioned to GUARD, reception 
and transmission are on the guard frequency. 

NOTE 

The GUARD position of the frequen­
cy mode selector switch should not 
be used excep t in actual emergencies. 

The four-position (OFF, MAIN, BOTH, ADF) func­
tion selector switch on the left side of the control 
panel turns the radio set on and determines whether 
the main or the guard receiver is being used in con­
junction with the transmitter. When the switch is ., 



positioned Lo MAI , Lhe main r<·<·eiver and the trans­
miLLer are ready for use, and llw guard receivl'r is 

" ';.... inoperative. If the function selt•('tor switch is al 
'1:'.,: MAIN and the frequency mod(• SE'le<.:tor switch is at 

GUARD, the main receiver and the transmitter will 
be ready for use on thf guard frt>quency. With the 
function selector switch positionc>d lo BOTH, Lhr 

->:}\_ main receiver, guard receiver, and Lhe transmitter are 
<,.) all ready for use; the main receiver and transmitter 

~·/ are ready for use on the selecLcd [rcquency and 
the guard receiver monitors We guard frequency. 
When the function selector switch is positioned lo 
ADF, the guard receiver is disabled and the main 

="'rJ receiver is switched Lo tht> UHF direction find er 
antenna. When the switch 1s in t his position , the 
transmittPr will tune Lo th<· manual , preset. or 
guard frequency, depending on the position of the 
frequency mode selector switch, but the switching 
arrangement within the command control panel is 
such that no transmissions can be made. When th!' 
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fu nC't.ion selector swit c:h 1s in any position other 
than ADF or OFF, thr l\ll1t' button at LhE' b ottom 
of the contro l pan el can bl! used to transmit a 
continuous wave tom' modulated at 1.020 Hz. 
Pressing tlw tone buLLon energizes the Lrans mit.ter 
and an audio oscillator. 

A volume control knob. located al the bottom center 
of the control panel , is used to adjust t he level of 
the audio signal. The lwo-posiLion (ON. OFF) squelch 
switch enables (ON position) or disables (OFF posi­
tion} the main and the guard receiver squelch . 

ANTENNA SELECTOR PANEL. (Sf'e figure 4-16.) 
The antenna selector panel for each UHF command 
radio is equi pped with a single toggle-type switch 
which can bt> set to one of three posit ions: TOP, 
AUTO, or BOTTOM. The switch permiLs manual 
selection of operation through the top-mounted an­
tenna ; automatic selection of the antennas is achieved 
by placing the switch at Lhe center (AUTO) position. 

Figure 4-11. 
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Note 

Due to unreliable operation of the 
automatic antenna i:;eledor, il is re· 
commend ed that the antenna selector 
switch not. be placed in AUTO. 

Normal Operation of the UHF Command Radio 

To put the radio into operation, proceed as follows: 

1. Place the funct ion selector switch for the selected 
radio to any position except ADF or OFF allow 1 
minute for warmup. 

2. Select a channel, using the pn·set channel selector 
knob or thf• manual select.or knobs. 

3. To receive. actuate the r:>spective UHF monitor 
switch on the intercommunication system control 
panel. 

4. To transmit., place Lhe rotary transmission selector 
on t he intercommunication system control panel to 
UHF. 

5. Select the desired antenna for the radio being 
operated by placing the antenna selector switch to 
TOP or BOTTOM. 

To turn the> UHF command radio system off, place 
the function selector switch to OFF. 

Emergency Operation of UHF Command Radio 

Note 

When operating a UHF command radio 
under emergency conditions, set the 
frequency mode selector switch to 
GUARD and the function selector switch 
switch to MAIN . Do· not use the 
BOTH position, since the noise from 
the two receivers may make the in­
coming signal unintelligible. 

The dual installation of the UHF command radio sys­
tems shou ld make emergency operation of the radio 
unn ecessary, since a malfunctioning radio could be 
switched off and the remaining radio operated in 
its place. If the equipment fails in some particular 
function . the remaining workable functions may sat­
isfy minimum requirements for operation. If trans­
m1ss1on on a preset channel is not possible, an at­
tempt may be made to use a manually selected 
channel or the guard frequency. If reception fails on 
a selected channel reception on the guard frequency 
may be tried. 

UHF 1 Antenna Selector 

The antenna selector, located in the lower outboard 
radio rack, provides automatic selection of tht' top 
or bottom antenna for the UHP 1 communication 
system. The selector is operational wh0n the UHF 1 
ANTENNA SELECT panel switch is set to AUTO. 
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UHF 1 Antenna Selector Panel 

The antenna select panel (figure 4 -16), located on 
the pilot's pedestal, provides manual top, bottom, 
or automatic antenna selection for the UHF 1 sys­
tem. 

Circuit protection is provided by the UHF 1 ANT 
SEL circuit breaker on the radio junction box. 

UHF DIRECTION FINDER GROUP 
(AN/ ARA-25). 
A direction finder group is used to indicate the 
relative bearing of, and to home on . radio signals 
being received by the UHF AN / ARC-34 or AN/ ARC-
164 V command radio. Continuous indication of re­
lative bearing is provided by the No. 1 pointer of 
the ID-1103/ ARN Bearing Distance Heading Indicator 
(BDHI) located on the pilot's instrument panels, and 
by the No . 1 pointer of the ID-250 /ARN radio mag· 
netic indicatior (RMI) located on the copilot's instru­
ment panel (figure 4-23). The UHF direction finder 
operates from 28-volt DC power through a circuit 
breaker in the radio junction box. 

Direction Finder Group Controls 

The direction finder group is controlled from the 
UHF command panel (figure 4-16 through 4-18) on 
the flight control pedestal. The direction finder is 
turned on by placing the function switch of the UHF 
command set in the ADF position. The operating 
freque ncy of the direction finder is selected on the 
UHF command panel. 

Normal Operation of the D!rection Finder Group 

HOMING. Home on UHF radio stations as follows: 

1. Rotate the function switch on the UHF command 
panel to the ADF position. 

2. Select operating frequency on UHF command 
panel. 

3. Turn the airplane until the arrow of the No. 1 
pointer of the radio magnetic indicator points to 
the fixed index mark at the top of the instrument. 

4. Turn off, move the function switch on the UHF 
command panel from the ADF position. 

DIRECTION FINDING. Perform direction finding as 
follows: 

1. Rotate the function switch on the UH F command 
panel to the ADF position. 

2. Select the operating frequency on the UHF com­
mand panel. 

3. Observe the direction of the received signal, as 
indicated on the azimuth scale of the radio magnetic 
indicator by the No . 1 pointer. 
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4. To turn off, move tht> function switch on llw 
UHF command panel from the ADF po~ ition . 

Emergency Operation of the Direction Finder Group 

The direction finder group has no provision for cmer­
gPncy operation. If a faul t in th e di rection finder in· 
terferes with operation of the UHF' command radi o. 
remove the P-101 power plug from J -101 on th e 
front panel of the AM-608 /ARA-25 electronic.: control 
amplifier. This amplifier is localed on t h0 lower in · 
board radio rack (fi gure 4-28), and is easily rnached. 

COMMUNICATION SYSTEM, (AN/ARC-
133(V) 

The AN/ ARC-133(V) CHF communication system is 
designated as UHF 2. (Figure 4-18). This system 
provides secure or plain voice communications in 
the frequency range of 225.0 to 399.9 MHz on 
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any of 17 50 selectable frequencies. Frequency selec­
tion knobs arr provided to set an operating frequency 
manually withoul disturbing any of the preset fre­
queucies. Tlw system c-onsists of a receiver-transmitter. 
control unil. anLenna selPct panel, and two antennas. 
This commun ications system functio ns and operates 
t.lw same as t.he AN/ A RC-34. Power of 28-volt de 
for system operation is provided from buses in the 
radio junction box . Circuit protection is provided by 
the UHF NO. 2/ ARC-133 circuit breaker on the radio 
,iunclion box. 

UHF 2 Antenna Select Panel 

The antenna select panel (figure 4-18), located on 
tlH• copilot \ side panel , provides top or hot.tom 
antenna selection for the UHF 2 system. This panel 
is located directly above the UHF 2 (AN/ ARC·l33(V)) 
radio control un iL (figure 4-18). Circu it protection (28· 
volt de) is provided by the UHF' 2 ANT SEL circuit 
breaker on the radi o junction box. 

uhf-2 • • commun1cat1on system controls 

UHF 2 CONTROL UNIT 

UHF 2 ANTENNA SELECT PANEL 

Figure 4- 7 8. 
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VHF/ FM TRANSCEIVER SET> FN-622A 

There are two VHF FM communic:atiuni, systems 
installE'd on the airplane. FM 1 and FM 2. The VHF/ 
FM transceiver is used to transmit and receive · 
frequency modulated (FM) signa ls bet ween the air­
plane and !-'r ound stations or othe r airp lanes . FM 
transnnssion and r eception is possible on any one 
of 920 crysta l-rnnlrolled channels in the band from 
30. 00 to 75. 9~ MHz. In addition , the FM 1 system 
homes on any radio signal in the tun ing ranrre and 
sensitinty of the system. The rnstrumem ~pproach 
indicator presents homing information to the pilot. 
Homing 1s automatically interrupted for voice com· 
munication from the aircraft and is resumed when 
transmission is complete. The FM 2 system consists 
of a transceiver, a control pan el, and an antenna. 
The FM 1 system has a transceiver , instrument ap­
proach indicator, control panel and two antennas. FM 
2 system has secure voice capability. The No. 1 FM 
set control is located al thP navigator's position and 
the No. 2 Hl control is al the copilot's position. 
Remote control of the transceiver is accomplished 
by the knobs on the control panel. Both trans· 
m~ssion and reception are on the same frequency 
usmg I.ht- same antenna. Power for operation of the 
set is 28-volt de through the FM NO. 1/622 and 
FM NO. 2/622 circuit breakers on the radio junction 
box. 

VHF/ FM Controls and Indicators 

CONTROL PANEL. There are two control panels in· 
stalled in the airplane. The control panel (figure 
4-19) con ta ins all controls necessary for complete 
rem ote eontrol operation of the trans<.:eiver. Four 
rotary selector knobs are used for freq uency sclec·­
t ion . Two uf the knobs are used to adjust the> frequen­
cy in 10 MH z and 1 MHz steps. The other t wu knubs 
adjust th e frequency in 100 kHz and 10 kHz steps. 
A SQUELCH selector swil<.:h and VOL cont r ol are 
provided to contro l ti1e audio. The SQUELC H selector 
switch has three positions: DIS (disabled. sque lch not 
ope rating). CARR (operated by ca rrier sip:nal). anct 
TONE (operated off a signa l containing a 150 Hz tone 
modulation ). During nor mal FM ope ration the CARR 
position is selected . If, by prior arrangement. both 
the t ransmitting and r eceiving FM operators 
have agreed to use the TONE position. then TONE 
must be selected. The 150 Hz tone signal is then 
used to unsquelch the receiving radio set. The mode 
selector switch is used to energize the transceiver . 
Th e T/ R position is connected lo contro l the reception 
and transceiver mode of operation on both systems. 
The RETRAN position is not operative on either 
set . The HOME position is operative only on FM 
No. 1. 

INSTRUMENT APPROACH fN DICATOR, fD-48. This 
instrument (fi gure 4-19) is installed on the pilot's 
flight panel. The vertical needle of the indicator 
ind icates left . nght. or on-course position . The 
horizontal needle indicates relative signal strength 
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of the tnrnsmilter. Tlw fla~s indicate ch•~ suff1c1ency 
of the homin~ s1~na!. 

VHF/ FM Transceiver Operation 

All controls nec ess::ir~· to operate• I ht• sC't an· l<Jcaled 
on th(• control panel. T11 OJH'ral(• t he> set. r otate th e 
mode s e lector swit<·h 10 T / H. To operate I h<' F M J 
system in the homin~ mode. rnta te 111£> m()de selector 
swit ch to HOME and ubst·rvc· ind1cat ion on l he.· ID-4 8 
indicator . Rotat e llw frequenc:y selectors 10 set ttw 
desired frequency. Adjust the VOL cuntrol co set 
the a udio leveL 

SPEECH SECURITY SYSTEM, KY-28 

Provisions arE' included for thP installation of the 
KY-28 speech securi ty system. The C7213 control 
panel (figure 4-20) is localed outboard of th e co­
pilot's seat, and the HE-9 78 relay in the ca r .rei ekc­
tronic rack. When ins tall ed, the TSEC 'K Y-28 
secur e speech unit will also be located in che sanw 
r ack. The control panel provides a means oi re­
motely controlling the ope ration of secure speech 
equipment used in conjunction with the Fl\12 and 
UHF2 communications systems. Ci r cuit protection 
is provided by t he SECURE SPEECH circuit breaker 
on the radio junction box. 

Speech Security Controls 

WARNING I 
Simultaneous keyinl! of an unsecure HF o r 
UHF t ransmitter is prohibited v.·hen FM2 or 
UHF2 is being used for c lassified con­
versation in the same airpLcne compartment 
or area . 

Controls for the speech securilv svstem are localed 
on the speech security contro l pan~l. A PO\\'EH 
switch applies power to the secure speech equipment. 
A funct ion switch connects the UHF2 (C RAD 2 
position) of VHF FM2 (C ' RAD I positionl to the 
secure sptech equipm ent. In the P LAIN pos ition 
neither communication set is connected to the secure 
speech equipment and both communication sec s op­
erate in the normal mode. 

Note 

When operating UI-IF2 in SECURE SPEECH 
mode, the UHF2 antenna SE' lector control 
should not be changt>d during transmission. 

A DELAY switch connects the retransmit delav line 
to system ground. A ZEROIZE switch conne~ts 
zeroize control line to the +28-volt de input. Function 
switch position is visually indicated by three indica· 
tors. Panel illumination is provided by two lamps. 
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vhf /fm contrc~s and ~ndicators 

VHF/ FM CONTROL PANEL 

·r --. - , . 
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INSTRUMENT APPROACH INDICATOR. 10-48 

Figure 4-19. 

speech security control panel 

Figure 4 -20. 
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HF COMMUNICATION SYST EM, HF-103 

Till' H.f co mn1t111 1ca i10 11 syst ~,m~ ( Ii ~· 1 & 2 li aison) 
provide voicl' commun1calio11 in thP frequency rang<' 
of 2.00 io 30.0 .tv1Hz on any 01w of 28,000 directly 
selectabl(• frequenci es. Each system contains a trans­
ceivN, a control unit, antenna coupler, and antenna. 
HF 1 syst1·m provides a control unit at the naviga­
tor station. whil l' the HF 2 system has an identical 
control locai NI on !.hC' control pedestal. The left· 
hand Jong Wirt' antenna is utili:wd for HF 1. and the 
right-hancl long wirP for HF 2 for transmission and 
reception. The syste ms provide communication capa­
bili ties in th t· s ingl e sideband (SSB) or amplitude 
modulation (Ai'vl ) modf'. The mode of system opera­
tion is cornru ll •~ <l by switches on the respective con­
trol uni t. An intNlock feature in the systems pro­
tects the loran receiver circuits during transmitting 
periods of Lhc· HF transceiver:;. Power for operation 
of the systems is 28-volt de and 115-volt ac , sup­
plied through circuit breakers on the> radio junction 
box. 

hf control panel 

Figvre 4-2 7. 

C ontrol Panel 

The HF control pan el (figure 4-21) provides remote 
select ion of the 28,000 frequpncies available in t he 
t ransceiver. A control panel is located on the con­
trol pedestal and one is located at the navigator 
station. The freqt1 ency indicators display the fre­
quency selected b y the frequency selection knobs. 
The function seJ(Jctor switch is used to turn the 
system on and select SSB (upper or lower) or AM 
operation. T hP RF SENS control adjusts the RF 
gain of th e transceiver . 

H F C ommunications System Operation 

All controls. necessary to o perate the HF communi ­
cations system are loca led on the control panel. To 
operate the systl'm, rotat e function selector switch 
to either USB , LS, CW, or AM posit ion . The DATA 
posit ion is not used. Rotate frequency selectors to 
set the desired fr1:quency . Adjust the RF SENS 
control to increase the gain of the system until the 
desired signal strength is obtained. 
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LO CALIZER AND VOA RECEIVER 
(AN/ARN-14). 
A locali?.fJr and VOR receiver is installed to receive 
signals from VHF VOR stat.ions and signals from in­
strument landing system (!LS) localizers . Course indi­
cation from the receiver is fed to th e No. 2 pointer 
of the ID-250/ ARN radio magnetic indicator on the 
Co-pilot's instrument panel to the No. 2 pointer of 
the ID-1103/ARN on the pilot's and navigator's in­
strument panel; to the course deviation indicator of 
the ID-249/ ARN course indicator on the pilot 's in­
sturment panel to . the course deviation in di ca tor o f 
the ID-4 8/ ARN course indicator on the Co-piloL's 
instrument panel. A VOR select switch located be­
low the navigator's ID-1103 indicator is u tilizl'd to 
switch the information provided by the No . 2 needle 
of the navigator's ID-1103 from radio compass No. 2 
to VOR bearing. Audio signals from V OR sta tions 
may be selected by the VHF nav mixer switch . The 
localizer and VOR receiver operates from 28-volt DC 
power through a circuit breaker on t he radio juncLion 
box. 

Localizer and VOR Receiver Controls 

Controls for the localizer and VOR receiver are lo­
cated on the VHF navigation panel (figure 4-22) on 
the flight control pedestal. On this panel are th ~· 
two-position (ON, OFF) power switch, a frequency 
selector control , and a volume control. · Any frequency 
in the range of 108.0 through 1 35.9 megacycles is 
tuned by the frequency selector and displayed in a 
vertical window. Reading downward, th e numbers re­
present hundreds, tens, uni ts, and tenths of megacycles. 

N ormal Operation of the Localizer and VOR 
Receiver 

Operate the equipment by the following procedure: 

1. Place the power switch on the VHF nav panel 
(figure 4-22 ) in the ON position. 

2. Select the desired operating freq uency with the 
frequency selector. 

3. Set the course to be flown with the course set 
knob on the ID-249/ARN indicator. (Figure 4-23 ). 

4. Position the instrument select switch to VOR-lLS. 

5. If audio monitoring is desired, place the VHF nav 
receiver switch (figure 4-22) in the ON (up ) position. 

6. To turn the receiver off place the power switch 
in the OFF position . 

Emergency Operati on of the Localizer and VOA 
Receiver 

The localizer and VOR receiver is a criticaUy adjust­
ed instrument. Any attempt at repairs in flight may 
temporarily destroy all usefulness of the equipment . 
In case of failure, check all cabl es fot security. If 
spare tubes are carried , check for tubes with burned­
out filaments. 
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MARKER BEACON RECEIVER 

A marker beacon receiver gives visible and audible 
coded signals whenever the airplane passes over a 
marker beacon transmitter. The visible signal is given 
by an amber light on the copilot's course indicator 
(10-48) and by an amber l ight on the pilot's course 
indicator (ID-249) or by a marker beacon light on 
the pilot's instrument panel. The audible signal may 
be received at the pilot's, copilot's and the naviga­
tor's intercommunication stations through the marker 
mixer switch. A two-position (HI, LO) marker bea­
con switch on the pilot 's instrument panel is used 
to select the sensitivity of the marker beacon re­
ceiver and the level of audio output to the inter­
communication system. The marker beacon receiver 
operates from 28-volt DC power through a circuit 
breaker on the radio junction box. 

Note 

To narrow the apparent width of 
marker beacon transmissions, it is 
necessary to select the LO posi­
tion of the marker beacon switch 
when flying at high altitude. 

INSTRUMENT SELECT SWITCH 

A two-position (VOR-ILS, TACAN) instrument selecl 
switch (figure 4-24) is installed on the fl ight control 
pedestal of TACAN equipped airplanes. It is used to 
select either the localizer /V OR or TA CAN receiver 
signals for presentation of: course information on the 
pilot's and copilot's course indicators bearing informa­
tion on the pilot's, copilot's or navigator's radio 
magnetic indicators (RMI's); and, at the same time , 
connect the selected receiver to the VHF NA V 
mixer switch on the pilot's , copilot's and navigator's 
intercommunication control panels. 

GLIDESLOPE RECEIVER (AN/ ARN -18) 

A gl ideslope warning flag failure in ­
dication will appear in the event of 
an unreliable or complete loss of 
signal. However, certain mechanical 
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failures /malfunc tions in t lw g! idf' slo pt• 
receiver will gi v~ an l'rrorwo us "011 

glide slope" indicati o n withouL a 
failure flag indication, wh t>n in a<:t ll · 
ality a partial failure ha:; o ccured in 
the ILS glide slope ri.><:t>iver. A cros~ 

checJ.; of all other availabl e approach 
aids, i.e., radar monitor, etc., sho uld 
be utilized W inSltn' Saft' airpl~ Ilf' 

operations . 

A glideslope receiver is installed to providP IL$ glide· 
slope informatior, to the course indicators. Tht> glide· 
slope receiver is automatically placed on the proper 
frequency by selection of an ILS localizer frequency 
on the VHF/Nav control panel (figure 4-22). The 
glideslope receiver operates from 28-volt DC power 
and 115-volt unregulated AC power through circuit. 
breakers on the radio junction box. Power is sup­
pliPd through the TACAN/ILS instrument selector 
switch. 

TA CAN (AN/ ARN-21) 
The tacan set is a tactical air navigation system 
which provides cockpit displays of range and bearing 
to a tacan station. Slant range of the set is line-of· 
sight up to approximately 195 nau tical miles. The 
tacan system is supplied 28 VDC and 11 5 VAC 
power through circuit breakers on the radio junction 
box. 

WARNING I 
On airplanes not modified by TCTO 
lC-130-668, when b oth AN /ARN·l4 
and AN/ARN-21 are turned on with 
the selector switch positioned to VOH/ 
ILS and there is an ARN-14 powe r 
failure tacan will be selected auto­
matically on course deviation and 
RMI instruments even though the 
selector switch is slill positioned to 
VOR/ ILS. There will be no warning 
flag indicating ARN-14 failure. Un-
til a fix is accomplished , make surr 
that the tacan set is turned off when 
using VOR or ILS. 

On airplanes modified by TCTO lC-130-668, regard­
less of the position of the instrument select switch , 
(figure 4-24) VHF VOR bearing is continuously dis­
played on the No. 2 pointer of the pilot's and co­
pilot's ID-250 indicators. Tacan information is present­
ed on the No. 1 pointers unless UHF/DF is selected, 
and eliminates the automatic selection of ta-can if 
power to the VOR or ILS power circuits fails . 

On aimlanes modified by TCTO lC-130-668. il will 
not be. necessary to turn tacan OFF when using 
VOR/ ILS. 

TI1P T ACAN select switch located below tlH' naviga­
tor's ID1103 indicator is utilized to swi tch the infor· 
mation provided by the No. 1 needle of th<' naviga­
tor's ID1103 from radio compass No. 1 to TACAN 
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COURSE INDICATOR ID-249/ AR N BEARING-DISTANCE-HEADING 
INDICATOR (BDHf) 10-1103/ ARN 
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2 3 4 s 6 

10 9 8 7 

1. To-from Indicator 
2. Course Deviation Scale 
3. Glide Slope Deviation Scale 
4. CourH Selector Window 
5. Heading Pointer 
6. Marker Beocon light 
7 . G lide Scope Indicator (GSI ) 
8. Course Deviation Indicator ( COi) 
9. Course oncJ Gl ide Slope Warning Flogs 

10. Course Set Knob 

RADIO MAGNETIC (RMI) 
ID 250/ARN 

1. Bearing Pointe r 
2. Rotating Compass Cord 
3. Bearing Pointer 
4. Toplndex 

2 3 4 

1. Top Index 
2 . Rong-. Indicator and Warning Flog 
3 . Bearing Pointe1 
4 . Bearing Pointer 
5. Flotot1n9 Compass Corel 

INSTRUMENT APPROACH INDICATOR, 
ID-48 

.rr. -- - · · '· ' - ... ~ ---

Figure 4·23. 
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bearing. When the switch is in lhe up position. radio 
compasss No. 1 bearing is provided by the needle, 
and when in the down position , TACAN bearing is 
provided by the needle. DME readout will be valid 
whenever lhe AN/ARN-21 is locked on lo a TACAN 
stalion regardlt•s.s of the position or the navigator's 
TACAN selPcl switch. A TACAN antenna select panel 
(figure 4-24) is provided at thP navigator station. The 
toggle switch on the panel allows a selection between 
the top or bottom TACAN antt•nnas for reception. 

A low pass filter, located on tlH• upper equipment 
rack, is connected in l ht> transmission Jin<' between 
the rec·t>ive r-LnmsmitLer and coax switch lo aJlpviat.e 
EMI problem~ . 

tacan control indicator 

instrument select 
switch 
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received; with t-he switch in T/R position. both bear­
ing and range data arP received. The channel selector 
tunes the equipment lo any of 126 frequency chan ­
nels. The volume control knob varies the volume of 
audio signals received from I.he surface beacon and 
heard through the intercom system when the instru­
ment select switch is in T ACAN position. 

Normal Operation of the Tacan System 

1. Place the instrument select switch in TACAN. 

2. Move the function switch lo the desired position 
(REC or T / R). 

3. Position the channel selector to the desired 
T ACAN channel. 

Note 

Normal warmup time is 90 seconds. 
There is no delay when switching 
from receive to transmit-receive . 

Note 

In flight, cross-check the tacan bearing 
information periodically against other 
navigation equipment This is necessary 
because improperly adjusted or malfunc­
tioning tacan equipment may result in 
lockon to a false bearing. The error 
will probably be plus or minus 40 de­
grees, but may be any value which is 
a multiple of 40 degrees, and can be 
to eigher side of the correct bearing. 
When the tacan locks on a false bear­
ing, switching to another channel and 
then back to the desired channel , or 
turning the set off and then back on, 
will recycle the search mode. This 
will most probably result in a correct 
lockon. This deficiency does not affect 
the range indication. 

tacan antenna select 
panel 

(!) . TACAt.I ANTENNA SELECT {!) 

4. Identify the tacan station and monitor . 

~t~ 5. Place proper settings in tpe ~l;lrse ~dicator. 
~ ; TAeA,J A"1/ Af-'J) ~II i'(V} ~1>1>~ 

0 HT:::~ 0 
® @ 

Figure 4-24. 

Tacan Controls 

Controls for the tacan system are located on the 
tacan control panel (figure 4-24) on the flight con­
trol pedestal. A three-position (OFF, REC, T/ R) func­
tion switch selects the mode of operation. With the 
switch in REC position, only bearing information is 

RADIO COMPASS (AN/ ARN-6) 

Two radio compasses are installed to perform direc­
tion finding and homing in the 100- to 17 50-kilo­
cycle range. The radio compasses may also be used 
as communication and range receivers in the 100- to 
17 50-kilocycle range. Control panels (figure 4-25) for 
the No. 1 radio compass are located on the flight 
control pedestal or under the copilot's side window 
on airplanes modified by T.O. l C-130-838) and on 
navigator's panel. A control panel (figure 4-25) for 
the No. 2 radio compass is located on the Oight 
control pedestal. Visual bearing indication is pro­
vided by the lo freq indicators on the pilot's, co­
pilot 's and navigator's instrument panels. The No. 1 
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pointer of these indicators operates from the No. J 
radio compass, and the No. 2 pointer operates from 
the No. 2 radio compass. The navigator has no con­
trol of the No. 2 radio compass, but may receive 
the station selected from the fligh t control pedestal 
by placing his lo freq indicator switch in the No. 2 
RADIO COMP position. The radio compasses op<>rate 
from 28-volt DC power through circuit breakers lo­
cated on the radio junction box. 

Radio Compass Controls 

A function switch with OFF, COMP. ANT, LOOP, 
and CONT positions selects tht· type of operation 
of the radio compass and, if necessary, takes contr•)i 
of the set from the alternate control panel. A loop 
control knob provides for rotation of the loop anten· 
na. The volume knob controls the audio output to 
the intercommunication system. The band switch and 
t un ing crank provide for frequency tuning. A CW-voice 
switch controls the beat frequency oscillator. 

radio compass 
control panel 

Figure 4-25. 

Normal Operation of the Radio Compass 

To put the radio compass into operation: 

1. Place the function switch in the ANT. position. 

Note 

If the No. 1 radio compass is being 
used, place the function switch in the 
LOOP position, and rotate the loop 
1-r control. If the ID-250/ ARN pointer 
does not rotate, momentari ly move the 
function switch to the CONT position 
to gain control of the set. 

2. Allow a five-minute warmup period. 
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3. PlacP thP CW-voice switch in the desired position. 

4. Place the mi xer switch for the set being used in 
the . ON position. 

5. Select the operating frequency with the band 
switch and tuning crank. 

To use UtP radio compass for automatic position 
finding: 

6. Move th<> function switch to ADF position. 

Note 

Do not use a station unless it can be 
identified by aural or CW signals as 
appropriate. 

To us<' the radio compass for au ral-null position 
finding: 

7. Move the function switch to the LOOP position. 

8. Rotate the loop with the loop 1-r control knob. 

To turn the radio compass off: 

9. Place the function switch in the OfF position. 

Emergency Operation of the Radio Compass 

The No. 1 radio compass has two control panels. If 
one .control panel is inoperative, the No. 1 radio 
comp11ss may still be operated from the other con­
trol panel. 

RADAR ALTIMETER (AN/ APN-22) 

A radar altimeter is provided to indicate the terrain 
clearance of the airplane . Altitude above the terrain 
is indicated, in feet , on a calibrated indicator located 
on the pilot's instrument panel. The radar altimeter 
operates from 28-volt DC power and 115-volt unreg­
ulated AC power through circuit breakers in the 
radio junction box. 

WARNING I 
The terrain clearance indications received 
from the AN/ APN-22 are unreliable when 
operating over large depths of snow and 
ice, since the radar waves will actually 
penetrate t he surface and indicate greater 
terrain clearances than actually exist. 

Radar Altimeter Controls 

TI1e only control for the radar altimeter is the on­
limit knob. Rotating the on-limit knob to move> the> 
preset altitude indicator pointer above zero turns the ~ 

~ 
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radar altimeter on and sE'is lhE' clearance altitude 
below which warning will be given. A red light on 
the indicator glows whenever the airplane is below 
the preset altitude. 

Normal Operation of the Radar Altimeter 

To put the radar altimeter into operation: 

1. Rotate the on-limit knob clockwise. 

2. Set the desired altitude reference with the on­
limit knob. 

To turn the radar altimeter off: 

3. Rotate the on-limit switch to the extreme counter­
clockwise position. 

AIMS RADAR IDENTIFICATION SYSTEM 
(IFF) (AN/ APX-72) 

Note 

The term AIMS as applied to the 
radar identification system installed 
in C-130 airplanes modified by 
T.O. lC-130-838 is defined as follows: 

A - Air traffic control radar beacon 

I - Identification- friend or foe 

M - Military equipment 

S - Special systems 

The AIMS radar identification system provides auto­
matic radar identification of the airplane when inter­
rogated by the surface or airborne radar sets using 
correctly coded pulse transmissions. Five modes of 
interrogation are used in the AIMS (IFF) system, 
and the set will reply to any or all of these depend­
ing on how the master selector and mode switches 
are set. Airplane identification , location , and pressure 
altitude are transmitted to interrogating radar sets 
utilizing Modes 1, 2, 3 and C. A special altimeter­
encoder (figure 1-53) is used to produce a digital 
output of altitude which is transmitted when in­
terrogated on Mode C. Mode 4 provides a secure 
(encrypted) IFF capability. The special Mode 4 
computer processes Mode 4 interrogations and causes 
the transponder to generate appropriately coded reply 
signals. 

When the IFF transceiver replies to an interrogation, 
a blinking pulse is routed to the SAD-5 system. 

The system also enables friendly airplanes to identify 
themselves apart from other friendly airplanes and 
provides a means of transmitting a special coded 
signal known as an emergency reply. 

The system is powered by 28 volt DC, and regulated 
115 volt AC through circuit breakers on the radio 
junction box circuit breaker panel. 

T.0. 1C-130(A)A-l 

Transponder Control Panel 

Operation and control of thP system is accomplished 
with the transponder control panel (figure 4-2G) 
which contains th<' following controls and indicators: 

MASTER SWITCH. A rotary-type, five-position MAS­
TER switch allows the operator to select the follow­
ing operating conditions: OFF, STBY (standby). LOW 
(low sensitivity), NORM (normal sensitivity), and 
EMER (emergency). When the switch is set to OFF, 
all power is removed from the system_ In STBY, 
operating power is applied and t.he system is ready 
for immediate operation when the MASTER switch 
is set to LOW or NORM. However, when in STBY, 
the absence of replies when interrogated in Mode 4 
causes the IFF CAUTION light to illuminate. When 
the MASTER switch is sel to EMER, the system 
transmits an emergency reply when interrogated. To 
prevent accidentally switching to either EMER or 
OFF, the switch knob must be pulled out before 
the switch can be turned to either of these positions. 

IDENT-OUT-MIC SWITCH. A three-position IDENT, 
OUT, MIC toggle switch controls the IDENT function. 
When the switch is set to !DENT, and the MODE 1 
or MODE 3 coder group selector control has a code 
set in, the system generates coded replies for MODES 
1 through 3. MODE C and 4 are not affected. The 
IDENT pulse trains are transmitted from 15 to 30 
seconds, plus the time the switch is held to IDENT. 
The switch is spring-returned to the OUT position 
from the !DENT position. The OUT position disables 
the !DENT function . When the MIC position is select­
ed, control of the IDENT function is transferred to 
the pilot's microphone switch when the UHF com­
mand radio is operating. 

MODE 1 ENABLE AND TEST SWITCH. A three 
position toggle-type switch allows the operator to 
enable, test, and disable Mode 1. When held in the 
test position, the transponder test set is energized and 
generates a Mode 1 interrogation. If a correct reply 
is made by the transponder the TEST indicator light 
illuminates. ON position enables the Mode 1 function 
and the OUT posit ion disables the Mode 1 function. 
The switch is spring returned from the TEST position 
to the ON position. 

MODE 2 ENABLE AND TEST SWITCH_ This switch 
is the same as the MODE 1 switch and performs 
functionally for MODE 2 in the same manner as 
MODE 1.. 

MODE 3/A ENABLE AND TEST SWITCH. This 
switch is the same as the MODE 1 switch and per­
forms functionally for MODE 3/A in the same man­
ner as MODE 1. 

MODE C ALTITUDE REPORTING ENABLE AND 
TEST SWITCH. This switch is the same ar. the 
MODE 1 switch and performs functionally for 
MODE C in the same manner as MODE 1. 

RADIATIO N-TEST-MONITOR ENABLE SWITCH. A 
three-position (RAO ·TEST, OUT, MON) toggle-type 
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iff control panel 
A I RPLANES MODIFIED BY T.0. 1C-130-838 
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TRANSPONDER CONTROL PANEL IFF ANTENNA SWITCH ANO CAUTION U GHT PANEL 

Figure 4-26. 

switch is provided for control of the monitor and 
radiation-test functions of the system. When placed 
to the MON position, th e monitor circuits of the 
transponder test set are enabled for inflight moni· 
toring of the transponder's replies to interrogations 
on any mode other than Mode 4. Correct replies are 
indicated by illumination of the TEST' indicator light. 
The RAD TEST position is used by maintenance per­
sonnel when performing checkout of th e system utiliz­
ing an IFF test set. The switch is spring-returned 
from the RAD TEST' position to the OUT posit ion. 

Note 

A bypass cable is installed adjacent to 
the transponder test set mount, and may 
be used in lieu of the tesl set or to 
bypass a malfunctioning test set. Opera­
tion of the AIMS (IFF) system, with 
the bypass cable installed, is normal ex­
cept for th e self test and monitoring 
functions. 

MODE 1 CODE SELECTORS. These selectors con· 
sist. of two in-line edgewist>-mounted thumb wheels 
which select the MODE 1 codes, and are continuous­
ly rotatable with no stops. The left wheel has eight 
positions, numbered 0 through 7 consecutively. Th e 
right wheel is similar to the left. except that the 
numbering is 0 through 3. appearing twice (oncf.l on 
each half o f the drum ). 
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MODE 3/ A CODE SELECTORS. These selectors con­
sist of four in-line edgewise-mounted thumb wheels 
whichselect the MODE 3 codes, and are continuously 
rotatable with n0 stops. Each wheel has eight posi ­
tions, numbered 0 through 7 consecutively. 

MODE REPLY SELF-TEST INDICATOR LIGHT. A 
green TEST indicator li ght is provided to indicate sat­
isfactory operation of the transponder for self tests 
of Modes 1. 2. 3, and C and for monitoring proper 
response to any interrogation other than Mode 4. 

MODE 4 ENABLE SWITCH. A two-position, lever­
lock type switch is provided for control of the MODE 
4 operation. When placed to ON . the switch is in the 
up and locked position and MODE 4 is enabled. When 
the switch is unlocked and moved down , it is in the OUT 
position . 

MODE 4 INDICATION SWITCH. A three - position, 
(AUDIO, OUT , LIGHT) toggle-type switch is provided 
for control of the MODE 4 indication. The AUDIO po­
sition enables both t he visual and audio reply indica­
tion. The OUT position disables the MODE 4 indica -
tion function of the system. When the switch is placed 
to LIGHT, only the visual indication is enabled . 

Note 

No prov1s1on is made for audio indications, 
therefore . only the visual indication can be 
received whether in AUDIO or LIGHT position. 

16.!,\ 
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antenna locations 

6 1 

25 

1. VHF 101 ANTENNA 
2. ARC·34 ANTENNA (LEFT R1 : RIGHT R2l 
3. LONG WIRE ANTENNA 
4 . AT74/U APX-72 ANTENNA 
5 . 4375-1 VHF/ FM ANTENNA 
6. VHF 101 ANTENNA 
7. AT741 / U TACAN ANTENNA 
8 . ARC-133 ANTENNA 
9 . 4375-1 VHF/ FM ANTENNA 

10. TRIM 7 RECEIVER ANTENN A (1 EACH SIDE) 
11 . SST-181 X TRANSPONDER ANTENNA 
12. ARN-14 VHF ANTENNA 
13. ALR-46 ANTENNA (1 EACH SIDE) 
14. TRIM 7 RECEIVER ANTENNA 
15. ALR-46 ANTENNA 
16. APQ-150 ANTENNA 
17. ALR-46 ANTENNA 
18. APN-22 ANTENNA 
19. ARN-5 ANTENNA 

22 

23 21 

8 

38 

·~ 

10 

I 

20. ARC-133 ANTENN A 
21. UHF-OF ANTENNA 

11 

1 
/~ ---:J 

/ \ 
I 

12 

~1 3 

/ 
,/' 

/ 

14 

22. SCR-718 HIGH ALTITUDE ALTIMETER 
23. ARN-12 ANTENNA 
24. ARC-34 UHF ANTENNA 
25. AAD-7 ANTENNA 
26 TR IM 7 TRANSM ITTER ANTENNAS 
27. AT-741 TACAN ANTENNA (LEFT SIDE ONLY) 
28. APN-147 ANTENNA 
29. APX-72 ANTENN A 
30. 637A-3 FM HOMING ANTEN NA 
31 . SCR-718 HIGH ALTITUDE ALTIMETE R ANTENNA 
32. AT234 ANTENNA (NOT USED) 
33. AN/ ASD-5 ANTENNA 
34. ALR-46 ANTENNA (EACH SIDE) 
35. TRI M 7 RECEIVE R ANTENNA 
36. ARN-18 ANTENNA GLIDE SLOPE 
37. APN-59 ANTENNA 
38. ALR-46 ANTENNA 

Figure 4 -21. 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
1l. 
14. 
15. 
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AUTO PILOT RELAY BOX 
RT220C/ARN-21 RCVR·XMTR 
MT928/ARN-21 MOUNT 
N-1 COMPASS AMPLIFIER 
MA-4 AMPLIFIER 
DIRECTIONAL GYRO 
R322/ ARN-18 RECEIVER 
ROLL AN D PITCH CONTROL 
COMPASS SLAVING CONTROL 
VERTICAL GYRO CONTROL 
COMPASS SIGNAL AMPLIFIER 
ELEVATOR TRIM TAB CONTROL ADAPTER 
NO. 4 BEAM GUIDANCE COUPLER 
AUTOPILOT TR IM TAB ISOLATION RELAYS 
1618·1 COUPLER AFSS-0014 and up 

UPPER RADIO RACK .(' 

.. , 

Figure 4-28. (Sheet 1 of 6) 
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LOWER RADIO RACK 

~Airplanes AF53-3129 through AF55-0011 

--/ ',\ 
! / - -- '?\ 

I 

HIGH RANGE ALTIMETER RCVR -XMTR 

2 . AIMS ANTENNA SWITCHING UNIT 

3 1618 1 COUPLER 

4 

5 . 

6 . 

61BT·3 TRANSCEIVER 

618T·3 TRANSCE IVE R 

R122A/ ARN · 12 RECEIVER 

7 . AIMS (IFFl RECEIVER -TRANSMITTER 

a. T EST SET BYPASS ASSEMSL Y 

9 AIMS ( IFF) TEST SET 

Figure 4-28. (Sheet 2 of 6) 
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LOWER RAD IO RAC K 

, . 
2. 
3. 
4. 
5. 

HIGH RANGE AL Tl METER RCVR-XMTR 
RT279/ APX RECEIVER-TRANSMITTER 
618T-3 TRANSCE IVER 
R122A/ARN-12 RECEIVER 
RT279/APX RECEIVER-TRANSMITTER 

Figure 4 28. (Sheet 3 of 6) 
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TV/ LASER EQUIPMENT RAC K 

1. MX8957/AX0-10 CAMERA ELECTRON IC NO. 1 
2. MX8957 /AX0-10 CAMERA ELECTRONIC NO. 2 
3 . MX8949/AJ0·24 ELECTRONIC UNIT 
4 AM6596/AA0·7 ELECTRONIC CONTROL AMP LIFIER 
5 . 910178-901 LASER POWER SUPPLY 

Figure 4-28. (Sheet 4 of 6) 
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REMOTE EQU IPMEN T RACK 

3 

2 

6 

e 

12 

11 

1. 31-500076-01 MAIN UNIT (TRIM·7A ) 
10 2. 146270-01-01 COMPUT ER (CP898/ARN-92) 

3. A1503 /ARN-92 RECEIVER 
4. 8461-26030-1 PANEL ASSY 
5. C6567 /A IC-25 CONTROL 
6. 117-00515·9 LO RAN COMPUTER POWER PROTECTOR 
7. OXYGEN REGULATOR 
8. 8477 M11100.1 CONVERTER !TYPE ME 3) 
9. INVERTER, 32E03-3C !TYPE MB2) 

10. SA521A RF SWITCH 
11. RE978/ARC RELAY 
12. AT847 / ARC-1 33 RCVA-XMTR 
13. PP1990/ARC-34A POWER SUPPLY 
14 . SIGNAL PROCESSOR CM442/ALR-46 
15. 31-011201-0J ANALYZER AN/APR-25 
16. 709299-801 CONN ECT OR KIT (FM 622AJ 
17. 54638 FILTER 

Figure 4-28. (Sheet 5 of 6 ) 
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ELECTRONIC SHELF (BEHIND AMMO RACK) 

1. R-10~ A/ARN·6 RECEIVER 
2. COUNTERMEASURES R-1854/ALR-46 
3. AM203C/ ARA·19 AMPLIFIER 

Figure 4-28. · (Sheet 6 of 6) 
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;,1QDE 4CODE SWITCH. A four-position. (HOLD. A . 
i., Z El10l rotar~· -type sw:tch i s prcJ\'ided tor contro l 
1.f t-.lodc' 4 operation. HOLD position provides for rE'­
' ainin!! Mode 4. c-odes during a refueling stop . When 
1° lac-ed to the HOLD pos1 ti on momentarily and 15 sec -
•1t<i s 1s allowed before turning power off. the code~ 

• r E mechamcall~· latched and w1tt be retained when 
. "1wer is removed from the set providE>d the airplane· :;; 
i;11 ding- !!ear is down and locked. T he switch is spr111g 
'• 1cled to r etu r n lo A from the HOLD position . The A 

i tion selects A codes. The 13 position selects b 
.!L's. Tht>ZEROpos1tionzero1zes the code settings . 

1h switchisdesiL.rnedsolhatitmust be pulled out be­
f.,n it can be turned to ZERO orOFFlhereby pre­
,·cnl111c. inad,·ertenl selection of these positions . 

MODE 4 REPLY rn'DICATOH LIGHT. A ~reen indi­
< a tor light is provided for indication of MODE 4 re­
pliE>s that oc-cur when the MODE 4 indication switch 
1s t·i lher in lhe AUDIO or LIGHT position. 

ffF CAUTION LIGHT. An IFF CAUTIO light 011 
th1· IFF antenna switch and caution light panel (fig­
urt• 4-26) is provided to warn the pilots that. the 
transponder has not replied to a Mode 4 interroga· 
ti on. 

TPF ANTENNA SWITCH. A three-position toggle­
type switch on the IFF antenna switch and caution 
light panel (figure 4-26) is provided for selection of 
!FF antennas. TOP position selects the top f FF 
MtE'nna only, BOT position selt>cts the bottom IFF 
nntenna only, and BOTH position selects both Lop 
aHd bottom IFF antennas. 

!FF SELF TEST. 
M<ic;ter switch St by 

" f\l-1 /M-2 /M-3A/M-C Out 

:{. Master switch Norm 

,, M-1 Test 
Hold M-1 in test. The green test light illuminated 
indicates a good check. Return M-1 to out. 
Repeat with M-2. M-3, and M-C 

Master switch Stby 

Modf' switches As Required 

?rmal Operation of IFF 

pla<'e the IFF in operation, proceed as follows: 

SPL the MASTER switch on the transponder con-
! panel to NORM before take-off and during flight , 
I to L OW during descent. 

SPlt-r.l the desired mode of operation (1, 2. or 
\). 

S"t in the desired code with th<> code selectors or 
! 111rl · enable swit<:hes . 

1 SE·[ Morn: {' I fl (l'.'. 

fL Se; Mr11 11· l iu 01..; 

6. SPf \'Jori J e.rmr: 5Wil~h l (J appropriat .. <'<>df If\ 
nr n .. 

7. Set JFT ANT swit<'h t.o TOI'. BOT. or BOTH as 
desi1 ed. 

Emer9e11<:r Operation o f IFF 

Tc. plw·1 tl1 IF 1 · ill elTll'I f,;l-1'1 c~· opi•rat ion. pull ur 
o n thl• vl.\STEP <witd1 a1 d rolal!• lo lhl· EMFH 
positi or. 

T<J turn tht· I Fl' systPm off: 

l. Pull up <'ll tl1!' MASTEH. swilt-h and rotatr t..o 
th• OFF po~ili r) n. 

NAVIGATION EQUIPMENT 
NAVIGATOR STATION 

'TI1P navigator station ([igure 4-29) provides the nee· 
Pssar) c:ontrnls a11c' indicators for performing enrout.r 
navigation. airplane positioning in the target arr.a, 
and lriffk separation. Sonw controls and equipmenL 
at the station such as llw A Yl\-9 Fire Control Com· 
puter and fin control di!;play unir ar1· used wilh 
lht:> fire control ~y!'tem . 

N-1 COMPASS SYSTEMS. 

The system is a rPmotP indicating, gyro-stabilized 
compass systl'rn desi{!ned for use in all latitudes. 
111P com pas!. systE·m has two modes of operation: 
magnetic- sla,·1·cl and directional gyro. In the magnetir 
sl:n-ed mod<'. th1• direcLional gyro is fed signals from 
t.11 e rpmo~el~ l11l'ated mag1wtic compass and thu~ is 
slan>d to it. ;in d this sLabi lir,ed magneLic indication 
is prP~Pnt C'd on t he• indicator. Mag11etic slaved opt:>nt· 
lion may b<• u~NI in any locality except where sevf'rr 
magnt>tic di~torl ion occurs . lt1 directional gyro opera· 
tion. the snt"m operate!; frN• of magnetic influence a> 
a ciirf'dional gyro. using an arbitrary gyro heading rt>f· 
erenct> self'cted by th1· navigator. The dirt>ctional f(yro 
mode, whi<'h ma) he used in any latitudt' . is espl!· 
dally useful whPn· the magnetic field is wea k or 
distorted . o• when us<>d for grid navigation in the 
polar regions. Directional refPtcll<'e information is sup­
plied to the Rl\Il and BDHl compas!' cards. Lh1• 
!wading pointrrs of LhP course indicators, the auto· 
pilot, the AN, ;\Pt-;.5~ radar, and Lhe Doppler. /\ 
master indwator, which incorporates the system con­
Lrots, is muuntt>d at the navigator's station. (SeP 
ftj!u1·!' 4·3J for N-1 compass system tie-in.) The 
N-] e:ornpas~ sy~tcm USPS 28-vcilt, DC power from 
tiH' flight station bus, 115-volt. singli>·phase pcrncr, 
115·\'0lt, three-phase power, and 26-volt AC single· 
pha~e powN. Th~· system opl'rates anytime power 
i~ 0 11 the bust'; Equipment is protected by circuit 
breakers in the• main power distribution box and 
Uw flight stntio11 dis! rihul.ion pinH'I. 

'·· 
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CP. 1034 A YK 9 FIRE CONTROL COMPUTER 28. C1513A/ ARN6 CONTROL 

(SOME AIACRAf"T) 29. ARN-92 L IGHT CONTROL 

'J 2 S1\ 17B6A MASTER SW ITCH UNIT 30. MIC T R A NSFER PANEL 

.> F I R E CONT R O L D ISP LA Y U N IT 31. N · 1 COMPASS INDICATOR 

4 FLO OD LIGHT CONTRO L 32. TRANSPONDER SELECT PANEL ( X-BANO l 

5 W O RK & PANEL L IGHT CONTRO L 3 3. ID938/APN- 147 I NDICATOR 

G OXYGEN REGULATOR 34. C3747/APN 147 PANEL 

7 V E;RTICA L REFERENCE C O NTROL PANEL 35. C3749 / ASN -35 cowrROL INDICAT OR 

8. S ENSOH ANGLE CONTROL PANEL 36. C3748/ ASN -35 CONTROL INDICATOR 

9 . M ASTE R SWITCH UN IT 3 7. 4 0 12F ATT ITUDE I NDICAT OR 

10 C12421APN59 RADAR SET CONTROL 38. I N TE R PHO N E M ONITOR PANEL , , VHF ' FM COMMUNICATIONS CONTROL 39. INTERCOMMUNICATIONS SET CONTROL 

12 . C84 75 / AP0- 136(V l MTI CONTROL 40. AIMS ANTENNA SELECTOR 

13 C11 7:J l t>.SO RADAR PRESSURE UN IT 4 1. APX-72 IFF CONTROL 

14 . ISO ·ECH O SWITCH 42. AN/APN-70 L ORAN RECE IVER OR 

15 I P23 9 / APN59 INDICATO R AYK ·9 FIRE CONTROL COMPUTER 

ti.. 1 16 . OUTS IDE A I R TEMP IN D ICA TOR 43. AN/ APN-70 LORAN INDICATOR 
:# " 17 . AL Tl MET ER 4 4. WAVE FORM CONVERTER 

18 CLC.'C I< 4 5. SA5 21 A RF SW ITC H 

19 FIRE CONTROL PA NEL 46 . VHF-101 RECEIVER 

20 TACAN A NTENl~A SELECT PANEL 47. VHF-101 TRANSMITTER 

21 A R N -92 TAS CONTROL 48. CV283 3!A PO CONVERTER 

2: C -74 1 7/ARt~ 92 C O NTROL IND ICA TOR 4 9 . SCR -7 18 RADIO ALTIMETER 

:?~~ TRU E. A I RSPEED I NDIC ATOR 50. MICROPHO N E FOOT SWITCH 

2 4 ID 1103/ A F.N I NDI CA T OR 5 1. RADOMF. A N TI-I C I N G SWITC H 

25 A D F 'TA CAN SELECTOR SWITCH . ±>? RClll0f1 52. RADIO CO M PASS PO I NTER 

2G VHr .C.NTEN N A SF.LECT PANE L. SELECT SWITC H , f: 1 RC/ TAC 

. ' ?7 7 14E' 3 C O"ITA OL 53 ARN ·92SY N CHAO FX CITATIO N 

F1g11re 4-29. 
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WARNING I 
Durin!! prulon{!c·d orbils lhe N-1 
( rim11ass :.y'iLl'lll may bt>cOml' errat ,,. 
an<i u1wc>liahlc. If th i., occurs. pull 
I.J u· j..;. J Compa~s circuit br~akt>r 

l11ra t<·d o n Uw nigh t statirrn dis· 
trihut1tJ11 par11 l. C>nc:e straight ;md 
l(• VP! 0 1ghl has bee:n achf'ived, rc-s1•l 
th t- N-1 Compass circuit breakiir and 
synch roni7.0 Lhr syc;lem. A 10-min-
ut .. warm up period may be required. 
IP th• ahs1•11c·p o f Lht· N-1 Compass 
2-a~b or INS iil'ading mar bt· used. 

N-1 Compass System Controls 

'J11 11 conr ro l ~ for Uw N-1 compas.5 syste m are localed 
on the ma!!> ll'r indicator (fi gure 4-30) at the navigator's 
position. 

LATl1T DE-COR RECTIOl'\ KNOB. A latitude-correc­
tion knoh is localed on thP upper right side of 
th P maslPr indicat o r. Turning this knob positions 
tlw latitu d~-correc Lio n point<>r and lalitudP-correc­
tion m<•chanism. Lalitudc correction compensates 

N-1 compass 

I . HEAD IN G POINTER 
2 . LAT ITUDE CORRECTION KNO B 
3 . CORRECTI ON SERVO INDICATOR 
4. AN N UNCIATOR POINTER 
5. SYNCHRO NIZER KNOB 
6. LATITUDE CORRECTION POINTER 

Figure 4-30. 
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for tlw apparent drift of tin• gyro . due> to rotaLion 
of Lhe earth, whi le· lhe sys~f' lll i~ in the directional 
gyro mode. In addition , lh t· correction knob is the 
control switch whir h selects lhe mod<> of operati on . 
When turned so that the latitude-correctio n pointer 
is in the OFF position , the system is in the mag· 
nelic slaved modi' of operation . When turned so 
that tlw latilude-corr.-clion pointn is imywherP on 
the Latitude seal!', Lhl' syst.r m is in the diri>ction~l 
gyro mode. 

SYNCHRONJZER KNOB. A s ynchron!zer knob i s loca­
ted on the low e r right side of the master indic ator. 
Turning this knob synchronizes the master indicator 
heading pointer with the correct magnetic heading when 
the system is in magnetic: slaved operat ion. In addition, 
the knob provides a means of setting the master indica­
tor heading pointer on t he desired gyro heading refer­
ence when the system is in directional gyro operation. 
An annunciator pointer , located below the heading 
pointer on the master indicator, indicates the direction 
in which to rotate the master indicator heading pointer 
to accompli sh synchronization. 

CORRECTION SERVO INDICATOR. The servo indi · 
cator (figure 4-30 ) intermittenlly displays a white dot 
to indicate a correction is bein~ supplied to Lhe s ys ­
tem . During map;nelic slaved operation, the syste m 
receives corrections because of apparent changes in 
the earth's magnetic fiel.d: and, duri;,g directional 
gyro operation. corrections are for apparent gyro­
scopic precession. 

N-1 Compass System Indicators. 

Compass system indicators present the directi onal in­
formation provided by the N-1 compass to th e pilot and 
the navigator . 

MASTER INDICATOR. The master indicator (figur e 
4-30) located on the navigator's instrument panel 
provides control of the N-1 system, air plane heading 
information, and indication of system operational 
modes. The heading pointer and scale indicate the air­
plane's magnetic heading when the system is in mag ­
netic slaved operation, and give the airplane headfog 
reference to the preselected gyro heading datum when 
the system is in directional gyro operation. 

Note 

Erratic movement or oscillation of the head ­
ing pointer indicates a malfW1c tion in th e N- 1 
compass system, and that the master and r e­
peater indicators cannot be relied upon. Di s ­
engage autopilot rudder axis if th e autopilo t 
is to be used. 

·e 
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N-1 compass system tie in 

~ 
N-1 COMPASS 
MASTER 
INDICATOR 

r:J 
N-J COMPASS 
REPEATER 

t--- INDI CATORS 

I PILOT'S 
UHF D/F- V OR- TACAl'-l 
l D- 250/ ARN 

N -1 COMPASS RM I INDICATOR 

~ 
MAIN 

~ N-1 COMPASS 
AMPLIFIER 

C- J AMPLIFIER 
COMPASS CARD 

~J: 1---

DOPPLER PILOT'S 
RADAR RADIO COMPASS 

lD-250/ ARN 
RMI INDICATOR 
ID 1103/ ARN 

J SEARCH RADAR Ll\ COMPASS CAR D 

AN/ APN-59 L1\ AUTOPILOT nl 
RAD IO BEAM 

L--iJ COUPLER 

~ AUTOP ILOT COPILOT'S 
TURN CONTROL UHF D/ F-VOR-TACAN y I D-250.r ARN 

RMI INDICATOR 

~ 1\ 
COMPASS CARD 

DOPPLER 
COMPUTER 

11 AN/ ASN -35 

COPILOT'S 
RADIO COMPASS 
l D-250/ AR l'-J 
RMI INDICATOR 

~ COMPASS CARD 

'· ::i: 

NAVIGATOR'S 
10-250/ ARN 
RMI INDICATOR 

q ID 1103/ ARN 

COMPASS CAR D 

Figure 4-31. 
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!.'l!l'J 11 < orn <: Li•.in snd(' h~ s UJ .!- and 90 N through 
\, flfl ~ m:irkrni;s, l!raduat ... <I in rn d-del!rec· irn: r P­
·.:t :· i"h•-11 ll1E' latilutl1~ - corr1:c· t1u11 pmntC'r indi('a!es 

<1Tf. l tlt. systc·m i,., opcrati11~ a" a ma1,'11elic slaved 
< «l1q 1:1 1-=: sy st t•m. When the pCJint c i · is anywher e on the 
1: i1 ud• ~. c ;tlc· , tile sy stern i::; OlJf'J«tlin~ in the dil'ectio11a.I 
:" • :• 1nuo c Tlw la!1tudc i11cbc atl·cl is th e latitude for 
' !1 •• J, • u 1l' • 1·1io11 i ;.. appl i <'d to th« l11' ad ing point e r duc-
1•· :.1'•11::i •'llt dn n O! the !-":l' t •i. •\.n anmu .• : i afor scal C' and 
i•< J •• tc I' 1nclicak tlH' <ill't-< t w.1 111 1• hkh to rotah· th e> 
I'< a(lln~. p mn tt r to synchrniuze ll while- in magneti c 
s1a 1'PC1 Lll•t•ration. Ti1t- hc:achng is synchronized wt.en 
tire ua11.111n ~1l01 Jb on till c-c·11t1•, iudc•x lllark. 

1..:f·i. · Tl:i: UDJC/\TOH. A n•ptialer indicator is iu · 
~.,.q ,," 01, Lii l' pilol·s instrnnn•nt panel and on thE-
1 ; .... : I ll OPEHA'l'ORs· ('\"lllS(Jlt·~ (ri~llr(> 1-5a1 
:111<' "nnw in~ a scah· and lwading poinl.cr which giw:. 
th• s:11111• rt>i!ding as gi1·P11 lly Lill' 11111sll' r iildicalor. 

DUL r..~; C>l:. /1 clhu klioh 011 tl l(• r.•peall:'r indi<:a­
l o;.; provid1·i. a mean.< of manuall~ rolat1111{ the dia l 
tlm,ugh atiO degn·~s wit ho111 chanj!111g lhe point<>r 
rnri wali• 111 Thi:; allo\\'; LhP cri•w nwmlln to place 
111 nr·1 dl i- i11 a \ert ic:al p11),it ion whilt> fo llowing any 
c,Jur~e whicn make::. nff-eour:.t' indieations easin L(J 

dt>l«c-l 

Normal Operation of N-1 Compass System. 1. 

'The !\ J 1·11mpa ss systen1 operate~ whenever AC and 
DC' po\v c·r an· avallalJI <>,but shuuld be allowed ahout 1 O 
mrnutc·i; wannup llc·J01·l· L1 S<' (Jpc•rat 1011 ol fill' N-J nm1 -
pas~ s~ s tC'!ll JS nmlrolled by tlw mn•1g:ilo1, u:,,rng tJ.c· 
!H' CJC(:durl:'b whic h follO\\. 

MAGKI::TJC SLAVED OPcH ATJ()N 
slaN•rl ope :·at1 m1, pr0c:eecl a s lollowi,,· 

I u 1 m agn e:u « 

r-. ... t111 latitude-correction knoll un ti l llH' 
i:,q•url1 · < urrec:tion pointer read s OFF . 

Note 

T!H systC'm should u<' svnchroniz.Pd before 
u!>t a!' a ma~net H' slavC'<I c umpa ::;:,,, sinl'f' 
a1 rp.ant 111ovement on llv ~rounrl witlmul 
pr1111•r n.a> cause th t• sy!:>L....111 to IJC' out ol 
sv11<"lJ1·011iza tJ011 Th« syst1•111 \\ 111 aulomat 1-

< alb ;,;y1ll·lironizc itself, lmt only al a slo\\' 
1 .ii, wlurh ma y consum t> :.i l<1rgc a 111ounl of 
time if I:.!1· out ol sy nc hronizaliun. M<ulltal 
5\·nc-Jnom zation g-r cat!:,• IC'SSC'l1S lhc- amount 

of t i 11H required . 

_ ::.·1n c1iromz.c th t- masto rnct1C':'IOJ b \ t'll!,!agin~ and 
n..t :•ti1 •: ti.~ svnrhro!llz u k1 • .,1 until ll1l annu11 .. 1at•>r 

p ""', h •11 li11 C'('!Jid u ·clc:-. 1 Ill· svnl'111·oniL.e1 k1.oh 
lll •l~· ' I 1e roratect eounte:rclodn· J !:>t' whE:n lli e annuncia101· 
J1<Hulf·. i i-; in tlw L are.; ol 1h< S(;ah, and C'l(Jckw1sP 
\•:llf:ll tl11· Hn111mc:ta1 or poinre l is rn lh c R area ol tlH: 
SC';.i( 

3. Check the lwaJ11tv p"rnh i re:idrn:! v Jt11 t l1t pi Joi ':. 
sta.ndb:· compas ·· t• <t.,1,1 1 t11.1· u.. : · ·:,1t•:1 . sn.­
clironi .: ation 11 af> not :H1<·111pt1 o o;, w~ h u1ch111 \1·h1cli 
is 180 degrees fron, tlv c-onc ct 1i, :;drn: . Onrt· tlH 
system i s corn.•ctl~· synr hr(, n;;>.,•d, UH h• ·:1 d;11~ plJinl t r 
wil l continuous]~· i n<licilh· th1 m ,lg1;1• t JC !JE ·.:d;nl( of th e 
airpl a.i1i.:?. Durinl! aulopil of <Jjl('J':Jlit;n , \J1 c- S\• <:(i' l11 wiJJ 
lw ld th <! airplaJlt- on '1 «OJl1,1:1nt 1~ ,, .. ,.•Lr 11t·miin1.• .. 

Not<: 

nurin,_; flP . • :;. l!· tllilllf"I 1;1( : pO!J1! (•r 11l:t\' 

swing to the I. or !-< ;i:-, • (• ,, . .,, ·; h;~ 

is a norm::..! tnudirio11, re qt.1J ll1:. 11<1 _.,1:. vt­
lion. Do not atlcnip: t" r~! • <J::-iu·.11 iJ,, n :1·>1"; 
indi cator heading p1:J11l1 1 mffiii: , ,. . i mn .. ·d, · 
ately afl e:r turus , s.i1: c < ll1• !"".'St• n . T il • re 
ma.in in synrtu·onizatici11 du 1 iu 1rn rJ t t·r lh< 

t urn. \A/lien on autopilot, ct.:n1 . 1nrq..:·11i'li t· 
slaved 01wral.Jon, r c1l :1lion ., f f 1,1,::. i.c 111·.:i:1izo. · 

knob 11·01;1 lh v synl' hro111 . , c 11~ 1~; i ti·,:. wil. 
causc> th£' airplali\' to altc-r nmr::.< at a:1pn;~~ -
matl'I)' three dt-g1 t-< h pc·: mi11u1, ;u1cl 2;;sumr 
th e new headiug S<'l 0•1 th1 1".:.1:-.;1 !. ind! .. ;~tor 
heading pointer . 

DIRECTIONAL GYHO 01' EJ{ATJOJ, I <J l' din Cthmal 
gyro operation, proc('(:d a!:> follu\1 s: 

1. Rotate the l aiitudt·-<'1l1Tl'C'titin lrnvoc lockwis(• until 
the latitude-correction pointH 1nfli(-.!l ~·::; t!H ln titudc 
of airplane position . '1 m S\ ~;t< 111 i ~ tlwn 11Hie 1wnden1 
of Ulc magnetic compass eqwpmcnt . and latitud<- cor­
rection for appar.:?nt gvro drill is r-1 ven to lh!' heading 
pointer. 

Not1.; 

As the airplane cha.ng 1:·~ latJtu(it- in flit-£1H, 
th0 latitude-correc:tion point er should b0 
r eset (at approximat d y twl)-d, ~~ree intervals) 
Lo the new latitud,•. 

2. Set the mas t e1 indH·a101 lw<JclJn1 pointer to the 
desired g-yro heacHng datum wiU1 th•· s~·nchr0nizer knol> 
The gyro reference datum b not reie:-~nced to a geo­
graphica.J coordinate system: :.l.lld. if a c onstant heading 
is flown, the pat h of lhc a1rpl<u1ewill lJt: c. p ·e;.i l c:irc:le 
course under a no -wind c:o11d1Uoro 

No t e: 

During directiona 1 gyr" oper ati011 , r eposi­
tioning th e heading pom t Pr \\l th tl,e s~ nchro­
nizer !mob will ca Js• a •· h;u g-1 on~y ir lhl 
heading datum. and will nm cause the air· 
plane to cha.nl!f' IH·adi:11::., 11 :wU-.e>! on or not 
on autopilot. D.i not rotate th;.- !';ynchrori..1zer 
knob without clw c:ltint- 01· ! LCordrn~ th(· o Jct 
and new headings on the· mi• st0r indic::ito1· : 
otherwi s e th e bttsic headin~~ d:ltllll > m a\' b( 
lost. 

~) 

e 
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LORAN CID SYSTEM, AN/ AR N-92 

Bl."- Tiw Al{N-92 navigation system ( figun· .J. :1:!.) is a 
~?J computerized system t hat ha' Llw capability <>f hanci­

li ng airplane navigation probi t' lllS with informal.ion 
deri ved from loran C or D, and J\24 G gyro or INS. 
111e AN/ ARN-92 has th reP tnodl's of operalion. Th Py 
are loran (LRN), doppler /i nertial ())OP/lNSl and dead 

t~."..''::.iJ rPckoning (DR). LRN is tlw primary modi> whilt· 
.~:!Ir DOP1INS and DR are backup n){Jd~:;. Th~· DOP/INS 

mode is not a vai lablt· in Lil l AC-1 30A b(·cau~(· tl ol' 
AN/ ARN-92 is not provided thf· nt•cessar,· input sig 
nals. Tlw system consists of a r~·t:ei vn. a11Lenm1 coup­

~ lcr unit. computer, control indiealor, AR N-92 true 
~~ air~pet>d cont rol , and ARN-92 light contrni. Tlw sv::· 

te rn funclio ns in conjunction with t wo or n10re · 
pairs of loran C or loran D gro und stations. Tht• 
ground stations are geographically situatt>d from each 
olh er lo form a triad ( mastt~r and L wo slavt' sl.a· 
Lions) configuration. These stations t ransmit a series 
of 100 kHz pulses al desi1mat.ed timP intervals and 
al speci fi e pulse repetition ra t\'~ t1i pro vi di: fix<>s 
for airplanes within a designated area . 'J'ransmiUl:!d 
loran signals from the ground stations arP received b y 
the airplanP's antenna and applied l.v llw loran rt•· 
ceiver via t he antenna couplc1-. 'T'he coupler resona tes 
the connected antenna al 100 kl fa and am pl ifies I.hr 

-~ recPived signals to levels which Pnable low noise lram· 
-.;. mission to the rPceiver. Th<• rl'ceiver ac:cepts the loran 

signals and automatica lly synchronizes gai n control 
and time differe nci.> measuring progra ms to th ese sig· 
nals. ThE' navigational co:npu ter receives data from 
both th e receiver and control indicator an d in t urn 

- '""""'.'"" supplies bolh input components with furt lwr data. 
The control indicator unit enPrgizf•s lhe s~'stem and 
supplie~ th e compu ter with basic and spl'dfic ra tes 
and latitude and longitude data . Further, true airspeed 
(TAS) is suppliPd by the manual ARN-9~ T AS con­
trol and headin g is provid(•d by the A24Cl two-axi ~ 

~ gyro or INS. Primar~ pown from lhe airplant- of 
~ 115-volt, 400-Hz, three-phase ac is applied to both 

the receiver a nd the compu ter from tlw No. 2 
(lefl-hand ) ac bus and 28-voll de is supplied from 
th e de bus. Overload prot.eclio n i> provided by lh e 
AN1ARN-92 circui t breakers located on the cargo 
compartment ac and de circuit breaker panel, and 
by the loran co mpute r powt>r protecLor inslal lecl on 
tlw electronic rack. A RN-92 synchro excita t ion volt . 
age is supplied fro m thE• A RN-92 synchro excitation 
box al the navigator slatio11. and pro1.(•ded by thE­
ARN 92 EXCITATION circuit break ei located on 
the main power dist.ributio11 box. 

Loran System (AN/ARN~92) Controls and 
Indicators 

The loran syst em controls and indicato r s consist of 
the control indicator (C-74 17/ ARN - 92) , U11: ARN- ~2 
TAS (true a i r speed) confrol, and Ille ARN-92 liµ:n! 
control. 

CONTROL INDICATOR, C-7417/ARN -92 

Th e control indicawr (figure 4-33). located at l.h t-

T .0.1C-130(A)J\- l 

navigat0r's s tat ion, provides lh<: c ontrols fur oper ­
a! in~ the lo ran navi~al iona l system and includes ii.Ju 
minatecl indicat or s that display latitude and JongiluO·. 
data a nd indicate the ope ratmi; status of the lo ran 
sy st em. T he control indicator ene r gizes the loran 
system and supplies the computer w ith basic and 
spec ifi c rates. Contr ols and indicators consist of 
conlrul sw itches, the input- output keyboard swilchE'!i 
d1111mer conlrols , wa rning Ji~hls , and the alpha ­
numeric ~as tube display (display r e adout assembl:,•) . 

MODE SWITCH . The MODE swit ch turns the s ystem 
on and selects the mode for the computer t o use . 
Switch positions and description are: 

OFF - System power o[f. 

STBY - Standhy posit ion . C lock ove1; pow er on iii 
r e ceive r and computer . 

LRN - Loran position . System power on. Comput ei 
usin~ lo ran for navigation . 

DOP/ INS - Dopple r / inertial position. System power 
on . Compute r using doppler (and magnetic headini-:;) 
o r inertial inputs for navigation dep ending upon whi c i 
system is available . Inputs for this mode are not )Jl .­

vided in this airplane . 

DR - Dead reckoning po sition. System power on . 
Comput e r using true a irspeed, inserted wind s a nd 
h eading inputs for navigation. 

l / D SWITCH. The I/ D (insert/display) switch is a 
12-position rotary switch. The paramete rs displa~ 
or inserted are relat ive to the position of the I/D 
switch. Switch positions and description are: 

PP - Present Posilion 

PF - Position Fix 

1 - Desi ination 1 

2 - Destina lion 2 

3 - Desti nation 3 

4 - Destination 4 

M - Loran master slalion 

W Loran s lave W stat ion 

X - L oran slave X station 

.J -('.~· 
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loran system block diagram 
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Figure 4-33. 

Y - Loran slave Y stat ion 

Z - Loran slave Z station 

ERASE - Erases all station parameters 

STEER SWITCH. The STEER switch selects one of 
four destinations inserted in positions 1. 2, 3, or 4 
on the I/ D switch. 

REPETITION RATE AND SEARCH DELAY SWITCHES. 
The basic repetition rate (BRR), specific r epetition 
rate (SRR), search delay A (SDA), and search delay 
B (SDB) switches select the loran slalions lo be re­
ceived . The SDA and SDB switches also provide for 
decreasing search time fo r the desired s tations . 

T.O. 1C-1 30(A)A·l 

SPHEROID SWITCH. The spheroid (SPH) switch 
allows the selection of sheroid base for universal 
transverse mercator (UTM) computations . The switch 
posit ions are as follows: 

SWITCH POSITION SPHEROID 

AN Aust ralian National 

EV Everest 

BD Bessel 

IN Inlernalional 

cs Clarke 1880 

C6 Clarke 1866 

TRIAD SWITCH. The TRIAD swilch informs the com­
puter which two s lave stations should be utilized . 
That is , it selects the s lave station constants pro­
grammed on the l/D switch . 

START SEARCH SWITCHES. The three START 
SEARCH switches provide for starting the receiver 
searching fo r masler (M), slave A (S-A), and slave 
B (S-B) loran s tations. The slave stations searched 
for depend upon the setting of the SDA and SDB 
switches. The search routine is started from the 
SDA and SDB switch settings. 

DIM CONTROLS. The dim controls are concentric 
knobs , the large knob controlling the keyboard group 
intensity and the small knob controlling the gas tube 
display brightness. The control indicator panel 
lighting is controlled by the ARN -9 2 light control 
localed a t the navigator station. 

WARNING LIGHTS. The warning lights are group s 
of incandescent lamps. Each light has an associated 
color relative to the degree of warning . The dead 
rt:!ckonlng (DR) llght is amber . The computer mal­
function (CMP MFL) and no data (NO DATA) lights 
are r ed. The new s lave (NEW SLV), jammed (JAM), 
no loran (NO LRN), and ground signal (GRD SIG) 
lights are green. 

POSITION UPDATE SWITCH. The POS UPDATE 
switch allows updating of the computer's Dead Reck­
oning (DR) program. It updates the DR pr ogram to 
the position inserted in PF on the I/ D switch. 

KEYBOARD. The input-output keyboard group 
consists of an array of momentary pushbutton 
switches , used to insert or display information frum 
the computer. If it is an insert command, the data 
is displayed as inserted from least significant decade 
and shifted to the more significant decades each time 
a button is pushed. This means that each number 
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11.~ ~rit::d niti\'t>S across the dis;?la~· from right to Iefl. 
' ! :o,· disnl:>.\ 1s checked for correctness. then the 
1• ·I! i:r, J..n 1s depressed . This enters the Lnserted 
u,1:<! 111111 m rn1,1rv. If 1l is a chsplay command the 
f·:1 ra!11(•I (•rs for lht key depressed ,,;.ill be dispiaved. 
'! Pc!'<· ~.!'\~and theu- fw1ctions are: · 

l i'~J:RT l>hP LAY key - Th e INSERT 1 DISP LAY key 
i-. :!!tcrnat~ action switch used to select either INSE RT 
• •l DISPLP.Y mod£' of ope ration. Ins ert mode illum1 -
r; •1 ·': tlw t»p half a nd disp lay mod<:' illuminat es the 
1 .. , :t~ ·m half of the· split keys on the keyboard. 

('LE Art kPy - The CLEAR key r emoves incorrectly 
rnscrted parameters before the ENTER key is de­
pr~ssed. Blinks lo ir:id icale tha l compute r will not 
accept data. Not used in display mode of operation . 

J· l\l'fER key - The ENTER key is used lo e nter infor ­
iuatw11 into temporary memory. 

HOLD; NORMAL key - The HOLD/ NORMA L key is an 
<>.11trnate a ction switch. HOLD will freeze displayed 
present position parameters s e lected on keyboard 
E-\..:ept ETE. NORMAL allows insertion of data into 
1 nP comput e r. 

: . 7, LAT-LON kev - Allows the insertion of a 7 o r 
. (north} and the display of LAT (latitude} and LON 
r 11Jn!!ilude) . 

4 G5-TR key - Allows the insertion of a 4 or E 
1.-ctst ; and d isp lay of GS (gr ound speed} and TR (t rack) . 

t'DA· l TDA -TDB key - Allows lhe insert ion of a 1 or 
TDA (tun e difference A) and the display of TDA (time 
•l1ffer e 11ce A) and TDB (time difference B) . 

,· SE-0 TEST key - Allows the insertion of a zero (O) 
.1 CSE (course) and the results of the TEST {buill-m 

I St), 

8 H-BH.G key - Allows the insertion of an 8 or S 
,outh) and the display of R (range) and BRG (bearing). 

'' - 5 ET E-CSE key - Allows the insertion of a 5 or W 
1 ,, est) and display of the ETE (estimat ed tune enroute) 
.net the CSE (course) parameters . 

1 l ll1-2 TAS- MH key - Allows the 111sertwn uf a 2 o r 
DR tllmt' difference B) and the d isplay of TAS (trul' 

. rspeed) and A24G ~yro heading ' INS. 

VAR/ VAR key - Allows the insertion and display or 
VAR (mai;nelic varia tion). 

WV - 9/ CTE-ATD key - Allows lhe insertion of a 9 or 
WV (wind velocity) and the display of CTE (cross 
track er ror) and ATD (along track distance) . 

WDR- 6/ WV - WDR key - Allows the i nse rti on of a 6 or 
WDR (wind direction) and the display of WV (wrncl 
velocity) and WDR {wind direction). 

CD- 3/ CD key - Allows lhe insertion of a 3 o r CD 
(coding delay) and the display of CD (coding d e lay . ) 

UTM/ UTM key - Allow s the insertion and display of 
UTM (unive r sal transve rse mercalor) coordinates. 

DISPLAY READOUT ASSEMB LY. The display read­
out assembly (ga s lube display) consists of two alpha 
display tubes and fourteen nume r ic display lube s . 
The re are also two deg ree and two decimal tubes . 
From this unit data is dis played in terms of two 
simultaneous seven decimal digits . The type of 
information being displayed is designated by an 
alphabetical character preceding the decimal number. 
Punctuation in terms of decimal points and angular 
degr ees are provided according lo the type of infor­
mati on being- displayed. Figure 4. 35 shows the dis­
play mode of ope ration . The keyboard has been 
blacked out to show only the display mode of opera­
tion . The symb0ls displayed on lhe param eter dis­
play tubes are the result of the computer seU- test. 

ARN-92 TAS CONTROL 

The manual T AS input control (figur e 4-34) contains 
a knob dial setting which is used to dial the air craft 's 
t rue a irspeed. The dial has a calibrated linear 
range from 60 to 3 10 knots . The caliurallon l11nit 
is ±10 knots . Lighting is provided and controlled by 
the ARN-92 lighting control. T AS bc•ing- supplieci t o 
lhe ARN-92 compute r may be r ead on the control 
indicator by depressin~ the TAS-J\IH key . T o a ccu ­
rat ely stt the ARN-92 TAS, select thC' TAS-MH on 
di sp lay and r otat e TAS control until the de s1rrd TAS 
is di sp layed. 

Normal Operation of the Loran CI D Systems 

The lora.i1 system has three modes of operation , 
loran (LRN), doppler/ ine rtial (DOP INS) (DOP/INS 
mode not available in this airplane) and dead 
r eckonmg (DR). LRN 1s the primary mude a nd DR 
i s the backup mode . A rate aid sig-nal !!enerated 
from information provided by lhe TAS input control 
and the A24G gyro or INS is suppli ed to the receiver 
to aid in track . The DR mode utilizes the TAS input 
and A24G gyr o or INS input to provide OR information. 

e 
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If , while operat ing in the LRN mode, the loran sig­
nals are lost or t he receive r malfunc tions , the NO 
LRN warning light on the contr ol indica tor illuminates . 
When the DR warning light illuminates the computer 
has changed to the dead reckoning mode and the sys ­
tem automat ically s tarts operating in the DR mode. 

~~ 
.:. The DR warning light actually tells t he operator he 

/ has the LRN mode selected, but the sys tem is ope r­
ating in the DR mode . The DR warning light does not 
illuminate when either the DOP / INS or DR mode is @,\ select ed unless the system is in automatic DR. 

. , 

if/'. j 
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The control indicator has three basic operating modes; 
display, insert, and erase. Figures 4-35 and 4·36 show 
th e display and insert modes respectively . Each figure 
has the keyboard blacked out to show only its re­
spective operating mode. The display mode (figure 4· 
35) is shown with the display readout assembly in· 
dicat ing the result of the computer self-test. The 
erase mode is used to remove from computer memory 
all station parameters (latitude, longitude, coding de­
lay, and secondary phase correction) previously enter­
ed. Therefore , if any of the parameters of any com­
plex is to be retained, this data must be reinserted 
into the control indicator after the erase procedure. 
Operating procedures for the system consist of the 
following : 

Note 

Although all station parameters have been 
erased, the nixie lights will still display the 
last inse r ted coordinates . An indica t ion of 
this condition will be a blinking NO DAT A 
light . 

CONTROL INDICATOR OPERATION. 

T o operate the control indica tor proceed a s fo llows : 

NAVIGATION COMPUTER SYSTEM TURN ON . Turn 
on navigation computer sys tem as follows: 

I CAUTION: I 
If a power loss or fluctuat ion is anticipa ted, 
t urn the ARN-92 off . 

Note 

The control indicator MODE switch may 
init ially be placed in the on (LRN) posit ion, 
if necessary, to insert inform ation before 
e lapsed warmup per iod . 

T .O. l C-J ~(l(AJA·l 

ARN-92 tas control 

1. 

2. 

Figure 4-34. 

ANi ARN 92 

T .A .S 

Place contr ol indicator MODE sw itch to STBY 
position. In this positwn compu te r power is off. 
but the clock oven power is applied . All ow 
approxunalely 15 minutes for the clock tu stabiltZE.: . 

Place control ind icator MODE switch l o LRN pos­
ition . This applies power to the system . IS the 
computer is located in an accessible pos ition. the 
e lapsed lime indicator may be observed. The 
indicator shall be runn111~ . 

3. Set the INSERT/ DISPLAY key to DISPLAY mode . 
The bottom half of the spli t keys will lig-ht up . 
Depress TEST key . The disp lay shall show the 
configuration sh own in figure 4-3 5 and all warn· 
ing lights will be illuminated. 

OPERAT ION OF THE HOLD, NORMA L KE Y. When 
the HOLD/ NORMAL key is depressed to light the 
bottom (NORMA L) portion, the display will cont inually 
update t he changing parament ers r equested to be dis ­
played . When HOLD/ NORMAL key is depr essed to 
llght its top (HOLD) port ion the disp lay of LAT- LON , 
UTM, TDA-TDB, CTE - ATD , R- BRG . TAS - MH , 
WV- WVH and GS - TH will be lrozen when requested 
to be disp layed. T his does not stup , how ever , tht' 
updating of the paramete rs in the computer. but 
mer e ly holds the display of the paramete rs al the 
value they had when HOLD; NORMAL key wa s depress ­
ed to HOLD condition . Those parameters not held 
a re ETE - CSE . The HOLD/ NORMAL key does not 
affect the inserlion of data ; ie. data may be insert ed 
with ihe HOLD/ NORMAL key in HOLD position . 

PROCE DURE FOR OPERATING THE C LEAR KEY . 
II the operator wishes to change para meter s while he 
is in the process of insert ion, he should depr ess the 
CLEAR key. This will wipe out all data inser ted 
back to t he last t im e the ENTER key wa s depressed . 
T he display will a lso r ever t back to show a ll zer os. 
U the opera tor inserts VAR or UTM data and is not 
following the correct sequence, the CLE AR key wi ll 
start blin king. This indicates that data will not be 
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control indicator lo ran 
display • operation .liiiiiiiii11~~ 
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Symbols Displayed 
on 

Parameter Tubes 

~ 

Cont rol Too Bo ttom Oescript oon 

Dosp 

Clear 

En1t1r 

Row Row 

01s11 

Clear 

Entc• 

Selects displa y mode of <.operdtoon Illuminates bo11om half of spin swttches 

Not used on dosploy modl'. 

Not used 1n d1spl<1y mode 

Hole! Will freeze displayed prese11t pos111on parameters ~elected on k~yboard, except ETE ·CSE. Hold 

lat Lon 

GS TR 

Nor S E or W laltludc Longitude Displays the la111ude and longi tude o1 selected pos111on of 110 switch 

G T Ground Sµeed. D isplays ground sr>ecd dlld 1t<1Ck dngle parameters of present position 
Track Angle 

TOA TDB /'> 

Test 

R·BRG R 

ETE CSE T 

TAS MH A 

B 

c 

H 

Time Difference 
A and B 

Test 

Range. Bearong 

Esttmated Tome 
Enroute, Course 

True Au Speed . 
Magnetic Heading 

Displays ume dl11erenc" of present pos111on and selected des11nat1011s 

Displays the resu lts of the con1r>uter self test. Also. thl• s1<ven w<1rnong lights will be 
rlluminated while the test swllch os deµressed . 

Displays range and bearrng µnrameters of selected destinations 

Displays estimawd t1m1: cnroute to selected des11m111ons. and courw inserted vr~ 
keyboard . 

Displays true "" speed ~nd m.i911e1tc heading parameters ol present post11on 

Var V E or W Magne1tc Varn1t1on Displays inserted µoramelt" 

CTE ·ATD R o r L D Cross T rack Displays cross track error and ~long track d1Stdnce µarameuirs of selected destinat ions 

WV.WDR V D 

CD C 

UTM Nor S U 

Error, Along rela1 ive to 1nserred course. 
Track Drstance 

Wind Velocity, 
Wind Direction 

Coding Delays 

Ln1versal 
rransverse 

Mercator 

Disµfays wind velocity and wind dtrectton parameters of µresent µost11on 

Dosµlays coding delays relc1t1ve to the p rogrammed foran comf)lex seh"cted Secondary 
phase correc1100 for the master Statton cannot be dosµlayed 

Displays universal transverst: mercator coordinates of present µos111on. and selected 
demnattons. 

Figure 4-35. 
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lo ran 

CONTROL 

lnsen 

Clear 

Enter 

Normal 

N 7 

E · 4 

T OA · 1 

CSE · 0 

S · S 

w . 5 

TDB · 2 

Var 

wv . g 
WDR · 6 

CD · 3 

UTM 

control 

DESCRIPTION 

Insert 

Clear 

Enter 

Normal 

North · Seven 

East · Four 

Time Difference A · One 

Course · Zero 

South · Eight 

West · Five 

T ime Difference B · Two 

Magnetic Varia tion 

Wind Velocity · Nine 

Wind Direction · Six 

Coding Delay · Three 

T.0. 1C·l30(A)A· l 

indicate. e 
insert operation 

FUNCTION 

Selects insert mode of operation. Illuminates top half of split keys. 

Removes incorrect I y inserted parameters before en ter sw is depressed. 

Enters word displayed into memory. The display will return to all zeros. 

Allows the insenion of data into computer. Thi~ sw should always be in this position. except 
to '"freeze" disµlayed parameters. 

The first ti1ne th is sw is pressed, north wi ll be entered: after the first time, a seven will be 
entered. 

This sw is handled the same as N · 7, above. 

This sw 1s handled the same as N 7, above. 

This sw 1s handled the same as N 7, above. 

T his sw 1s handled th!:! S<tme as N 7, above. 

This sw is handled the same as N · 7, above. 

This sw 1s handled the same as N 7, above 

This sw 1nforrm compu1cr that the next ~w press~d (E or WI wil l be direct ion of magnetic 
varia11011 

This sw 1s handled the same as N 7, above. 

This sw 1s handled the same as N 7. above. 

Th is sw 1s handled tli c same as N 7, above 

Universa l Transverse Mercato~ This sw informs cor11pu te1 that next sw pr~ssed (N or S. before northing; E before easting) will 
be parameter for the UTM. If an E 1s pressed, for eamng, it wi ll be displayed as a U. 
md icatmg UTM. 

Figure 4 -36. 
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a ccepted by the computer . The CLEAR key should 
now be depressed which will slop the blinking and the 
control indicator is ready to accept correctly insert­
ed data again. 

PROCEDURE FOR DISPLAYING PARAMETERS. 
Display parameters as follows: 

1. Set INSERT/ DISPLAY key lo DISPLAY. 

2. Depress key showing the parameters requested 
to be displayed . The uppe r portion of the display 
will show the first parameter shown on the key . 
The bottom portion of the display will show the 
second parameter shown on the key . The para­
meter displayed is r elevant to the I/ D switch 
s etting, except that inserted wind ve locity, wind 
direction, and secondary phase correction can­
not be displayed. 

INSERTION OF STATION PARAMETERS. Insert 
station parameters as follows: 

1. Insert master station parameters as follows: 

4-76 

Note 

The memory capacity of the computer is for 
three s ta tion complexes, with one master and 
four slave sta tions each. In order to insert 
a new station complex when the maximum 
capacity is stored, a stored station complex 
needs to be ERASED prior to entering the new 
station complex. Refer to ERASE PROCE DURE. 

a . Set I/D switch to M position. 

b. Set BRR and SRR (repet ition rate) switches 
to select desired station. 

c. Set INSERT/ DISPLAY key to INSERT posi­
tion . 

d. Insert latitude by first depressing the N 
(north) or S (south) key, followed by numbers 
in left to right sequence . 

e. Verify that the top row of the display con­
tains correct data, then depress ENTER 
key. If data in the top row is incorrect, 
depress CLEAR key, then reinse rt correct 
data and depress ENTER key. 

f. Insert longitude by fi r sl depressin~ E (easl) 
or W (west) key, followed by numbers in 
left to right sequence. 

g. Verify that t he bottom row of the d i splay 
contains correct data , then depress ENTER 
key. If data in the bottom r ow is incorrect, 

depress CLEAR key, then reinsert correct 
data and depress ENTER key . 

Note 

If the master station secondary phase correc­
tion is not known, insert a 1. 00. 

h. Insert the master station secondary phase 
correction by first depressing CD (coding 
delay key, followed by numbers in left to 
right sequence. 

i. Verify that the top row of the display contains 
correct data, then depress ENTER key . Ji 
data in the top r ow is incorrect, depress 
CLEAR key, then reinsert correct data and 
depress ENTER key . 

2. To insert parameters for the slave stations (W, X, 
Y, Z) repeat steps (c) through {g) of paragraph 
1 of INSERTION OF STATION PARAMETERS, 
after setting the I/D switch to applicable slave 
{W, X, Y, Z). Insert coding delay by first de· 
pressing coding delay (CD) key, followed by 
numbers in left to right sequence. 

Note 

The ERASE procedure removes from com-
. puter memory all station parameters (LAT, 

LON, coding delay, and secondary phase 
correction) ?reviously entered for all three 
complexes of five transmitters each . There­
fore, if any on the parameters of any complex 
is to be retained , this data must be reinserted 
into the control indicator , after the ERASE 
procedure. However , to correct erroneously 
inser ted individual stations or complexes, 
parameters may be reinserted without using 
the ERASE procedure. 

Note 

The NO DAT A light will be on before erasing 
if the TRIAD switch is selecting slaves not 
programmed into the computer for the selected 
complex (BRR, SRR). 

ERASE PROCEDURE. Perform erase procedure a s 
follows: 

1. Set I/ D switch to ERASE position. 

2. Set INSERT/ DISPLAY key to INSERT position. 

3. Depress N key. 



4. Depress ENTER key . The NO DATA light will 
go on after depressing the ENTER key. 

POSITION FIXING. Posilion fixing is used to initial­
ly insert present position to aid LORAN lock-on as 
well as lo give a starling pornt and to update the OR 
position of the computer. The DR posilion will be 
continually updated from the PF position based on 
true airspeed and heading inputs . Perform position 
fixing as follows: 

1. Insert position fixing, with latitude and longitude 
coordinates, as follows: 

a. Set I/D switch lo PF position. 

b. Set MODE switch to DR position. 

c. Set lliSERT/ DISPLA Y key to INSERT posi­
tion. 

d. Insert the position fix latitude by first 
depressing N (north) or S (south) key, 
followed by numbers in left to right sequence. 

e. Verify that top row of display contains cor­
rect data, then depress ENTER key. II data 
in the top row is incorrect, depress CLEAR 
key, then reinsert correct data and depress 
ENTER key. 

f. Insert the position fix longitude by first 
depressing E (east) or W (west) key. follow­
ed by numbers in left to right sequence. 

g. Verify that bottom row of display contains 
correct data, then depr ess ENTER key. If 
data in bottom row is incorrect, depress 
CLEAR key , then reinsert correct data and 
depress ENTER key. 

h. Depress POS UPDATE key when location of 
the aircraft coincides as closely as possible 
with inserted latitude and longitude coordi­
nates. 

i. Set I/D switch to PP position. The computer 
will compute present position based on TAS 
and heading inputs. 

2. Insert position fixing , with time difference 
coordinates, as follows: 

a. Set I/D switch to PF position. 

b. Set MODE switch to DR position. 

c. Set BRR and SRR (repetition rate) switches 
to select desired station. 

1'.0. 1C-130(A)A-1 

d. Set TRIAD switch lo se lect desired triad. 

e . Sel INSERT/ DISPLAY key to INSERT pos i­
tion . 

Note 

To r esolve ambiguity, the approximate lati­
tude and longitude inserted must be closer lu 
the actual position than to the alternate tim e 
difference intersection point. 

f. Insert the approximate latitude by Iirst 
depressing N (north) or S (south) key. follow­
ed by numbers in left lo right sequence. 

g . Verify that top row of the display contains 
correct data, then depress ENTER key. If 
data in the top row is incor rect , depress 
CLEAR key, then reinsert correct data and 
depress ENTER key. 

h. Insert the approximate longitude by first 
depressing E (east) or W (west) key , follow­
ed by numbers in left to right sequence. 

i. Verify that bottom row of the display contains 
correct data, then depress ENTER key . U 
data in the bollom row is incorrect, depress 
CLEAR key, then reinsert correct data and 
depress ENTER key. 

j. Insert position fix time difference A para­
meter by firsl depressing TDA key, followed 
by the numbers in left to right sequence. 

k. Verify lhal lop row of lhe display contains 
correct data, then depress ENTER key. U 
data in the top row is incorrect, depress 
CLEAR key, then reinsert correct data and 
depress ENTER key. 

1. Insert posit ion fix time difference B para­
meter by first depressing TDD key, followt:d 
by the numbers in left to right sequence. 

m. Verify that bottom row of the display con­
tains correct data , then depress ENTER key. 
U data in the botlom r ow is incorrect, 
depress CLEAR key, then reinsert correct 
data and depress ENTER key. 

n . Depress the POS UPDATE key when location 
of the aircraft coincides as closely as pos­
sible with inserted time difference coordin-· 
ates. 

o. Set I/ D swit ch lo PP position. The computer 
will compute present position based on T AS 
and heading inputs. 
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3. Insert position fi..'X ·in~, with universal transve r se 
mercator coo1·dlnalc>s, a.s follows: 

a. Set I/D switch to PF position . 

b. Sel MODE switch to DR position. 

c. Set SPH (spheroid) switch to select the 
desin~d spheroid. 

d. Set INSERT/ DISPLAY key lo INSERT posi­
t ion. 

e . Insert the position fix parameter for north­
ing by first depressing UTM (universal 
transverse mercator) key, then N (north) 
or S (soutr.) key, followed by numbers in 
left to rip;ht sequence. 

f. 

g. 

h. 

i. 

Verify that top row of the display contains 
correct data . then depress ENTER key. If 
data in top row is incorrect, depress CLEAR 
key, then reinsert correct data and depress 
ENTER key. 

Insert the position fix parameter for easting 
by first depressing UTM key, then E (east) 
key, followed by numbers in left to right 
sequence. W (west) key is not used in 
conjunction with UTM. When E key is 
depressed it will be displayed as a U. This 
ind icates UTM. 

Verify that bottom row of the display contains 
correct data, then depress ENTER key. If 
data in the bottom row is incorrect, depress 
CLEAR key, then re insert correct data and 
depress ENTER key. 

Depress the POS UPDATE key when location 
of the airplane coincides as closely as pos­
sible with inserted UTM coordinates. 

j. Set I/ D switch to PP position . The computer 
will compute present position based on T AS 
and heading inputs. 

INSERTION OF DESTINATION DATA. Insert destin­
ation data into the lo ran system computer as follows: 

1. Insert destination in latitude and longitude 
coordinates as follows: 
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a. Set I/ D swilch to destination desired (1, 2, 
3, or 4) 

b. Set MODE switch to LRN position. 

c . Set BRR and SRR (repetition rate) switches 
to se lect desired stat ion. 

d. Set TRIAD switch to select desired triad. 

e. Set INSERT/ DISPLAY key to INSERT position. 

2. 

f. Insert latitude of lhe deslinal1un selected by 
first depressing N (north) or S (south) key , Iii;~ 

followed by numbers in left lo right sequence.~) 

g. Verfiy that top row of the display contains 
correct data, lhen depresio ENTER key. If 
data in the top row is incorrect , depress 
CLEAR key, then reinse:·t correct data and 
depress ENTER key . 

h. Insert longilude of the destination selected 
by first depressing E (east) or W (west) key, 
followed by numbers in left to right sequence.~ 

i. Verify that bottom row of the display con ­
ta ins correct data, then depress ENTER key. 
U data in the bott•Jm row is incorrect , 
depress CLEAR key, then reinsert correct 
data and depress ENTER key. 

j. 

k . 

Insert magnetic variation of destinal ion 
selected by first depressing VAR key, then 
E (east) or W (west) key , followed by the 
numbers in left to right sequence. When E 
or W key is depressed, a V will appear on 
the upper display parameter tube and an E 
or Won the lower disp lay parameter lube . 

Verify that the display contains correct data, 
then depress ENTER key. If data is incor­
rect, depress CLEAR key, then reinsert 
correct data. 

Insert destination in lime difference coordinates 
as follows: 

a. Set I/ D switch to destination desired (1, 2, 
3, or 4) . 

b. Set MODE switch to LRN position. 

c. Set BRR and SRR (repetition rate) switches 
to select desired station. 

d . Set TRIAD switch to select desired triad. 

e. Set INSERT/ DISPLAY key to INSERT posi­
tion. 

N ote 

To resolve ambigu ity, the approximate lati­
tude and longitude inserted must be closer to 
the actual position than to the alternate time 
difference intersection point. 

f. Insert the approximate latitude of destina­
tion se lected by f irst depressing N (north) 
or S (south) key, followed by numbers in 
left to right sequence. 
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g . Verify that lop row of the display contains 
correct data, then depress ENTER key . If 
data in the lop row is incorrect, depress 
CLEAR key, then reinsert correct data, and 
depress ENT ER key. 

h. Insert approximate longitude o.f the destina­
tion selected by first depressing E (east or 
W (west) key, followed by numbers in left 
lo right sequence. 

i. Verify that bottom row of the display con­
tains correct data, then depress ENTER 
key . If dala in the bottom row is incorrect, 
depress CLEAR key , then reinsert correct 
data and depress ENTER key. 

j . Insert time difference A parameter of the 
selected destination by first depressing TDA 
key, followed by numbers in left to right 
sequence. 

k. Verify that top row of the display contains 
correct data, then depress ENTER key. I.f 
data in top row is incorrect, depress CLEAR 
key, then reinsert correct data and depress 
ENTER key. 

l. Insert time difference B parameter of se ­
lected destination by first depressing TDB 
key followed by numbers in left to right 
sequence. 

m. Verify that bottom r ow of the display con­
tains correct data, then depress ENTER 
key . If data in the bottom row is incor­
rect, depress CLEAR key, then reinsert 
correct data and depress ENTER key. 

n. Insert the magnetic variation of selected 
destination by first depressing VAR key then 
E (east) or W (west) key, followed by num­
bers in left to right sequence. When the E 
or W key is depressed, a V will appear on 
the upper display parameter tube and an E 
or W in the lower display parameter tube . 

o. Verify that the display contains correct 
data, then depress ENTER key. If data is 
incorrect, depress CLEAR key, then re­
insert correct data and depress ENTER key. 

3. Insert destination in universal transverse mer­
cator coordinates as follows: 

a. Set I/ D switch to destination desired (1, 2, 
3, or 4) . 

b. Set MODE switch to LRN position. 

c. Set SPH (spheroid) switch to select desired 
spheroid. 

d. Set TRIAD switch to select desired triad. 
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e . Set BRR and SRR (repetit ion rat e) switches 
to select desired station complex. 

f. Set INSERT/ DISPLAY key to INSERT posi ­
tion. 

g. Insert universal transverse mercator 
coordinates of desired destination by first 
depressing UTM key, then N (north) or S 
(south} key, followed by numbers in left lo 
right sequence. 

h. Verify that top row of the display contains 
correct data , then depress ENTER key. If 
data in top row is incorrect, depress CLEAR 
key, then reinsert correct data and depress 
ENTER key. 

i. Insert easting coordinates by first depress­
ing UTM key, then E (east) key, followed by 
numbers in left to right sequence. W (west) 
key is not used in conjunction with UTM. 
When E key is depressed, it will be display­
ed as a U. This indicates UTM. 

j. Verify that bottom row of the display con­
tains correct data, then depress ENTER key . 
If data in bottom row is incorrect, depress 
CLEAR key , then reinsert correct data and 
depress ENTER key. 

k. Insert the magnetic variat ion of selected 
destination by first depressing VAR key , then 
E (east) or W (west) key, follow ed by num­
bers in left to right sequence. When the E 
or W key is depressed, a V will appear on 
the upper display parameter tube and an E or 
W on the lower display parameter tube. 

1. Verify that the display contains correct data, 
then depress ENTER key. If data is incor­
rect, depress CLEAR key, then reinsert 
correct data and depress ENTER key. 

INSERTION OF WIND DIRECTION AND WIND 
VELOCITY. 

1. Insert wind velocity parameters by first depress­
ing INSERT and then WV key, followed by num­
bers in left to right sequence. 

2. Verify that top row of the display contains cor­
rect data, then depress ENTER key . If data in 
top row is incorrect, depress CLEAR key, then 
reinsert correct data and depress ENTER key. 

3. Insert wind direction parameters by first de­
pressing WDR key, followed by numbers in left 
to right sequence. 

4. Verify that bottom row of the display contains 
correct data, then depress ENTER key. If data 
in bottom row is incorrect, depress CLEAR key, 
then reinsert correct data and depress ENTER 
key. 
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PROCEDURE FOR INITlA TION OF RECENER 
SEARCH FOR REQUIRED STATION COMPLEX AND 
TRlAD. Initiate r eceiver search for required station 
complex and triad as follows: 

1. Set BRR and SRR (repetition rate) switches to 
select desired station. 

2 . Set TRIAD switch to select desired triad. 

Note 

It is assumed that desired station para­
meters have been inserted_ 

3. Set MODE switch to LRN position. 

4. The setting of I/D switch and STEER switch are 
inconsequential. 

Note 

The expected time differences are deter­
mined from the airplane 's assumed present 
position. If the position of the airplane is 
somewhat vague, the slave delays should be 
set to the coding delays of the respective 
slaves_ 

5. Set SDA (slave delay A) switch approximately 
1000 microseconds below the expected time dif­
ference for slave A. The first listed slave sta­
tion of a triad is always A. 

6 . Set SDB (slave delay B) switch approximately 
1000 microseconds below the expected lime 
difference for s lave B. The first listed slave 
station of a triad is always A. 

7. Depress the start button for M (master station) . 
When lock- on has been achieved by the receiver, 
the NO LRN (no loran) and DR {dead reckoning) 
lights will go out. 

8. When the receiver has settled, the GRD SIG 
light will extinguish, and the time differences 
and positioning from the rece iver will be accurate . 

NAVIGATION PARAMETER COMPUTATIONS. 
Compute navigation parameters as follows: 

1 . Compute range and bearing to selected destina­
tion from present position as follows: 

a . Set I/ D switch to PP position . 

b. Set STEER switch to MAN position. 

C- Set INSERT/ DISPLAY key to INSERT posi­
tion_ 

4-80 

d. Insert magnetic variation of present pos iti on 

e. 

f. 

by first depressing VAR key , then E (east) /:!l2; 
or W (west) key, followed by numbers in ~ 
left to right sequence . When the E or W key 
is depressed, a V will appear on the upper 
display parameter tube and an E or W on 
the lower display parameter tube. 

Verify that the display contains correct dala , 
then depress ENTER key . If data is incor­
rect, depress CLEAR key, then reinsert 
correct data and depress ENTER key . 

Set I/ D switch to desired destinat ion posi­
t ion (1, 2, 3, ur 4). 

g. Set INSERT/ DISPLAY key to DISPLAY 
position. 

h. Depress R-BRG key . The top row of the d is­
play will now display range , and bottom row 
will display bearing to destination selected 
on I/D switch _ 

2. Use alternate method to compute range and bear­
ing to selected destination from present position 
as follows: e 
a. Set l/D switch to PP position . 

b . Set STEER switch to select desired destina­
tion. 

c. Depress R- BRG key. The top row of the 
display will now display range . and botlom 
row will display bearing to destination 
selected on STEER switch. 

3. Compute along track distances and cro ss track 
error for a selected destination, using the com­
puter inserted course , as follows: 

a. Set I/ D switch to PP position. 

Note 

The DR mode may be selected for computing; 
navigation parameters providing that the 
applicable paragraph under POSITION FIX ­
ING has been completed. 

b. Set MODE switch lo LRN. 

c . Set INSERT/ DISPLAY key to INSERT posi­
tion. 

d. Insert magnetic variation parameters for the 
present position by first depressing VAR key , 
then E (east) or W (west) key, followed by 
numbers in left to right sequence. When the ~ 
E or W key is depressed , a V will appear on ~J 
the upper display parameter tube and an E 
or W on the lower display parameter tube. 
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e. Verify lhal lhe di splay contains correct data, 
then depress ENTER key. If data is incor­
rect , depress CLEAR key, then reinsert 
correct data and depre ss ENTER key . 

f. Insert course parameters by first depress­
ing CSE (course) key, followed by numbers 
in left lo right sequence. 

g . Verify that bottom row of the display con­
tains correct data, then depress ENTER 
key . If data in bottom row is incorrect , 
depress CLEAR key , then reinsert correct 
data and depress ENTER key. 

h. Set STEE R switch to desired destination. 

i. Set INSERT/ DISPLAY key to DISPLAY 
position. 

j. Depress CTE-ATD key. The display now 
shows cross track error in top row and along 
track distance in bottom row relative lo the 
steer switch position and selected course. 

Control Indicator Warning Lights 

The indicator warning lights localed at the top of the 
cont r ol indicator front panel inform the operator when 
manual intervention is necessary or a malfunction 
exists. These lights function as follows: 

LIGHT COLOR 
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When illuminated. these lights indic ate any sing'le or 
combination of conditions noted in the followin~ pro­
cedures. which provide instructions as to the actions 
required to correct the condition(s ) that caused the 
indicator to illuminate. 

CMP MLF (COMPUTER MALFUNCTION ) LIGHT. 
The CMP MLF light will illuminate as follows: 

1. When the internal computer-generated self-test 
cycle detects a malfunction in computer opera­
tion. The computer sho11ld not be trus ted for 
correctness of any co111pu•pr function. 

2. The CMP MLF light wil ! ld mk cuntinuously if 
synchro excitation vot ·.• 1 ~: 1 · 1-.. 11111 being provided. 

Note 

If the CMP MLF light t: <> llll'.' •n, e\'Cn mo­
mentarily, the station p.1 ran 1C'lers should be 
checked for correctnei-, ,.. lf a1H parameters 
are found to be incorrb : perform ERASE 
procedure, then reins1:-1·: ,;tation parameters. 

NEW SLV (NEW SLAVE ) I.I\ .JI I' . The NEW SLV lig'hl 
will illuminate as follows· 

Note 

The appropriate SIJ,\ .111<1 ::-:1111 ,.,w1lch .» .. -.11 •. 11..; 

are 1000 microsf'< ' • Jl, f ~ lt!::,.-, 1ha11 Lhe C'XIH?t ted 
time differences 

INDICATION 

CMP MLF Red Computer malfunction - Computer selltest failure or loss 
of 26 VAC excitation voltage of the servo. 

NEW SLV Green New slave - Loran triad in use out of accuracy reirion, or 
will blink if TRlAD switch calls for a slave not pro-
grammed on the l/D switch. 

JAM Green Receiver is being jammed. 

DR Amber Dead Reckoning - Computer in automatic'dca<i rcci..011111;... 
mode. 

NO LRN Green No loran - Loran siiznals not being received or receiver 
malfunction. 

NO DATA Red Loran station constants not inserted or headin~ and TAS 
inputs not connected. 

GRD SIG Green Ground signal available - Receiver sky wave lock-on , 
but senses ground wave ar.d is attempting to lock on to 
the ground wave. 
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1. When NEW S LV li!-{ht illuminates set the TRIAD 
switch to a position causin!{ the light to {.!O out. 
Reset searcli delay switches (SDA and SDB) to 
appropriate pos itions, if required, and depres s 
the START SEARCH buttons S-A and S- B. 

2. The NO LRN (no lor an) li{!hl will illuminate 
because lock - on has been lost. 

3. The DR (dead r eckoni n{.!) li{.!ht then will illuminate 
indicatin1t th::.it the computer has aut.omatically 
~one over to dead reckor.in1t mode of navigation. 

4. When the loran receiver has again locked on to a 
nE>w triad, the NO LRN li{!:hl will {.!O out. The DR 
light will then go out, indicating that the computer 
has automal ic ally gone back to loran mode. 

JAM (JAMMlNG) LIGHT. The JAM light will illumi­
nate as follows: 

1. When JAM light illw11inates, it indicates that the 
receiver is receiving very high noise loran 
signals and, therefore, the computer should not 
be trusted for accuracies in the loran mode of 
navigation. 

2. The NO LRN (no lo ran) l '.ght may illuminate, if 
the receiver has lost l ock - on . 

3. The DR (dead reckoning) light w\11 illuminate, 
indicating that the computer has automatically 
gone over to dead reckoning mode. 

4 . If the NO LRN light does not go out within 2 min­
utes aft.er JAM light goes out, reset SDA and SDB 
switches to 1000 microseconds less than the ex­
pected time differences and depress the START 
SEARCH buttons. The NO LRN light will go out 
when the receive r locks on again. 

DR (DEAD RECKONING) LIGHT. The DR light will 
illuminate as follows: 

1. When the computer has automatically gone over 
to dead reckoning mode when the jamming signal 
comes into the receiver while operating in the 
loran mode. 

2. When the computer has automatically gone over to 
the dead reckoning mode if a loran transmitter 
malfunction has occurred, or if receiver power 
fails. (The NO LRN light will illuminate also. ) 

3. When the computer has automatically gone over 
to dead reckoning mode if the loran receiver has 
lost lock-on . 

NO LRN (NO LORAN) LIGHT. The NO LRN light will 
illuminate as follows: 

1. The NO LRN light illw11 inates if the r eceiver is 
not locked-on to the complete triad set into the 
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controller, if the lo r an transmitter m:il fund tn11s 

o r if receiver power fails. 

Note 

The loss of lo ran lock on may be caused by 
transmission exceeding 24 seconds on either 
HF radio. 

2. The JAM light may illw11 inate if abuve c ondit ion 
is caused by si~nal jamming. 

NO DATA LIGHT . The NO DATA light will illumln.11 ~· 

as follows: 

1. The NO DATA light illuminates if selected luran 
station complex and triad requested are eithe r 
not entered in the computer o r incompletel~· 

entered 

2. The NO DATA light will illuminate any t ime the· 
DOP / INS mode is selected because of no input. 

3. The NO DATA light will illuminate if either the 
TAS or heading input is disconnected. 

GRD SIG (GROUND SIGNAL) LIGHT . The GRD SIG 
light illuminates when the ground wave signal becomes 
available while the receiver is locked on the sky 
wave signal. It remains on until the recei ver trans­
fers lock-on to the ground wave . 

Loran Computer Power Protector 

The loran computer power protector (figure 4-37 ) © 
consists of a lever-type trip-free circuit breaker and 
three power indicator lights located in the 115-volt, 
400-Hz, three- phase circuit to the loran con1puter . 
This circuit breaker a nd the power indicator lights 
are contained in a panel installed on the electronic 
rack. The circuit breaker has positions ON and OFF, 
and the lights are identified as CJA, COB, and 0C. TllC' 
lights illuminate as long as voltai,!e and frequenc y 
supplied the computer are correct, and e:irtingui sh 
upon failure of a given phase or phases. If ove rvolt-
age occurs, the cir cuit breaker will trip t o the OFF 
position. 

RADAR SET (AN/ APN-59) 

Note 

When the AN/APN-59 is in operation, 
do not switch, apply, or remove power 
to the electronics and engine instru­
ment bus without notifying the naviga­
tor (or the electronics maintenance man) 
to tum off the radar set, using normal 
turn-off procedures. The AN/ APN-59 l!'r." 
radar will not be turned back on un- \@) 
t il stable power is being provided to 
the electronic and engine instrument 
bus. 
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loran computer power protector 

~o 
LORAN COMPUTER POWER 
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Figure 4·31. 

pilot's and navigator's 
search radar (AN/ APN-59) 

Figure 4-38. 
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Radar set AN/ APN-59 is designed to operate as a 
navigational and search radar, a weather radar, or a 
racon (beacon) interrogator-receiver. When used as 
a search radar, it displays a map-like scope picture 
showing cities and smaller terrain features, rivers, 
islands , shorelines, mountains, and ships at sea, up 
to a distance of 240 nautical miles. When used as a 
weather radar, it displays storm fronts, heavy rain­
fall, or other turbulent weather features with precip­
itation. When used for racon navigation, it trans -
mi ts an interrogating signal and then displays, in plan 
position, the space-coded identification of the auto­
matic racon reply or replies. The radar set enables 
the navigator to see targets or check points on the 
ground through clouds, fog, overcast, or darkness. It 
enables him to determine accurate ground speeds and 
ground tracks. It is not, however, a means of naviga­
tion by itself, but is a means of establishing an ac­
curate position so that conventional methods of dead 
reckoning can be supplemented. The radar set oper­
ates from 28-volt DC power; 115-volt unregulated 
AC power; and 115-volt 400-cycle regulated AC power 
through the AN/ APN- 59 radar AC and DC circuit 
breakers on the radio junction box. 

WARNING I 
Dangerous voltages (at times as high as 15 ,000 
volts) are present in radar set AN/ APN- 59. 
Do not attempt to make any internal repairs 
or adjustments. If such repairs or adjust­
ments are necessary, notify authorized ser­
vice personnel. 

Radar Set Controls. 

Functional control of the set is accomplished from a 
radar control panel (figure 4-39) on the navigator's 
control panel. Selection of the radar function, range, 
type of scanning, and antenna tilt is done on this con­
trol set. By selecting the proper combination of these 
switches, the desired function and indicator presenta­
tion can be obtained. The following controls are used 
for operating the radar set. 

RANGE SELECTOR - Selects desired range. 

FUNCTION SWITCH -
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OFF position - No power to set . 

STANDBY position · Used for 3-minute warmup. 
In this function the magnetron is not operating. 

SEARCH position 
scope picture. 

Presents a visual map-like 

BEACON position · Presents a space-coded 
identification of radar beacons. 

WARNING position · Used to detect weather 
buildups. 

search radar 
(AN/ APN-59) 
control panel 

. 30A- -33- 2.;, 

Figure 4-39. 
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Note 

A void flying through fuzzy returns. 

TEST METER - MIXER CONTROL - Used to monitor 
line, magnetron, mixer and AFC systems voltages. 

Note 

Line milliampers should read 0. 6 (!:_O . 08) 
and steady . Magnetron milliamperes should 
read 0. 65 (+0 .35) and steady. Mixer No. 1 
and No . 2 ano AFC N o . 1 and No. 2 milliam­
peres should read 0, 60 (, . 30) and steady . If 
line voltage fluctuates:- have the flight en­
gineer check the airplane power supply for 
fluctuations. 

SCAN SELECTOR - Used to select the type of antenna 
scan. The following selections may be made with the 
SCAN SELECTOR. 

L . Rotates connterclockwise (12 RPM). 

OFF . Antenna is stationary. 

R . Rotates clockwise (12 RPM). 

PPI . Rotates clockwise (12 RPM). 

SECT . Antenna scans back and forth across 
lubber line of the airplane. 

RDG SEL CONTROL - Numeral in window at left of 
control shows knob setting. Used in conjunction with 
the bearing switch . 

GAIN CONTROL - Used to adjust receiver gain. OFF 
is fully counterclockwise . 

TILT CONTROL - Used to control tilt of radar antenna 
beam . 

STAB SWITCH - Used to select stabilization of antenna. 

UP . The antenna is stabilized perpendicular to 
the earth through rotation. 

DOWN . The antenna is locked to the plane of 
the airplane. 

STC CONTROL - Reduces gain on short range returns . 
Inner knob controls the amount of reduction . Outer 
knob controls the range (maximum of approximately 
40 miles) . 
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OFF . Turn inner knob fully counterclockwisP. 

BEARING SWITCH - Used to select .PPI reference 
azimuth. 

STAB . PPI top center is truP north plus HDG 
SEL setting. 

REL . PPI top center is airplane heading. 

PATT SWITCH - Used to select type of radar beam. 

IAGC SWITCH - Used to reduce gain of strong returns. 
System is operating when switch is in the UP position . 

FTC SWITCH - Used to break up large target area 
returns. In the down position system is inoperative. 

The following controls are located on the IP-239/ A~N-
59 indicator (figure 4·38) at the navigator's station: 

RANGE DELAY CONTROL - Used to set in the amount 
of desired range delay. 

RANGE DELAY SWITCH - Used to set in the desired 
range delay. 

INT. CONTROL - Used to adjust intensity of PPI 
trace for best visibility and contrast. Optimum set­
ting is just visible with receiver gain at minimum. 

RANGE MKS - Used to adjust intensity of range marks. 

RETICLE GEAR - Used to move reticle 

RANGE 3-30 CONTROL - Will vary range on scope 
from 3 to 30 miles. Fully counterclockwise represents 
3 miles on scope. 

FOCUS CONTROL - Used to adjust focus of sweep 
spot. 

DIAL DIM SWITCH - Used to adjust azimuth ring 
illumination. 

RANGE-INDICATOR LAMPS - Used to indicate range 
selected by range selector switch. 

AZIMUTH RING - Used to read azimuth o f tar gets . 

CURSOR - Used to indicate azimuth of targets . 

RETICLE - Used to facilitate offset- track flying . 

The following controls are located on the IP-268 
APN-59 indicator (figure 4·38) that is located above 
the main instrument panel. 
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INT. CONTROL - Used to adjust intensity of PP! trace 
for best signal visibility . 

FOCUS CONTROL - Used to adjus t focus of sweep spot . 

VIDEO GAIN ADJUSTMENT - Used to adjustintensity 
of PPI picture for best contrast. 

S-R SWITCH -To select slaved (''S " ) o r r e lative ("R ") 
PPI orientation for pilot 's indicator . 

Use of lso- Echo Unit (Some Airplanes). 

The iso-echounit (Waveform Conve rter CV402A AP) 
is fastened underneath and on the right side of the 
navigator's desk. It is protected by one fuse located 
on the front of the converter unit. An IN -OUT switch 
is located on the navigator' s control panel (figure 
4-29. Is is used to switch the converter in or out of 
the search radar as desir ed. When the converter is 
used. a distinction is made between str engths of echo 
returns from masses of moistu r e in the air. such as 
clouds or rain, and more detai led i nformation is dis­
played on the PPI presentation than is obtained nor -
mally without the conver ter. High rain gradient 
areasappear as narrow rings of li ght with darkeded 
center areas. denoting areas of extreme turbulence. 
When the converter is not used. rain areas appear 
as large blotches of light without definition of tur-
1.lulem:e . The converter is powered by a self - con -
tained, regulated 115-volt, 400-cycle power supply. 
The powe r supply is energized whenever the radar 
set is on. either in standby or operating condition . 

Normal Operation of the AN/APN-59 Radar Set. 

WARNING I 
Before placing the function switch in SEARCH, 
BEACON or WARNING make sure that all 
personnel are clear of the antenna radiation 
pattern. Avoid directing the energy beam 
toward inhabited structures, personnel 
groupings, or areas where airplanes are 
being refueled /defueled (see figure 2-3). 

To put the AN/ APN-59 Radar Set into operation: 

a. Turn all controls on control panel fully counter­
clockwise, down, or 0 FF. Turn the intensity and 
range marks fully counterclockwise. 

b. Turn function switch to STANDBY and allow a 
3-minute warmup. 
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Note 

For best results, avoid using the WARNING 
function, the 100/ 20 , or the 240/ 30 ranges for 
the first 10 minutes of operation. 

c . Turn range control to 50/ 10 . 

d . Turn function switch to SEARCH. 

e . Check with the test meter for proper voltages in 
all systems. 

f. Select type of scan desired. 

g. Turn the intensity control (on indicator) until a 
faint sweep appears on the face of the scope. 

h. Adjust the range markers . 

i. Adjust the gain control for the best scope presen­
tation ; use the tilt control in conjunction with the gain 
control. 

To turn the Radar Set off: 

j. Turn all controls on the control panel fully counte r­
clockwise, down, or OFF. Turn the intensity and range 
marks on the indicator fully counterclockwise. 

Stab switch must be OFF (down ) 
prior to touchdown and during all 
ground operations. This will insure 
engagement of antenna locking pins 
and prevent damage to the antenna 
during ground operations. 

k. Turn function switch to ST AND BY. 

1. Turn the function switch to OFF after engine 
shutdown. 

RADAR PRESSURIZATION. 

P~·essurized air for operation of an AN/ APS-42 or an 
AN/ APN-59 receiver-transmitter and a radio 
frequency wave guide is supplied by a pressure pump 
which is mounted on the lower inboard radio rack and 
is driven by a DC motor. The pressure pump draws 
from the cabin through a dehydrato r, and then pressur­
izes the air before it is routed to the units. 

Radar Pressurization Controls and Operation. 

~ 
During the leakage test , hold the radar press 
control switch in the MOMENTARY ON posi ­
tion until the pressure gage indicates approx­
imately 40 inches of mercury. Note the air 
leakage in the system does not exceed 2 inches 
of mercury in 10 minutes with antenna sta ­
tionary . Do not allow pressure to exceed 41 
inches. 
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The radar pressurization systPm control panel at thE­
navigator 's station has a radar press switch, a pressure 
gage , an indicator light, and a push to bleed valve 
(figure 4-39). The radar press switch is a 3-position 
(NORMAL ON, OFF, MOMENTARY ON). guarded 
toggle switch that selects ihe desired type or system 
operation. When th e switch is in NORMAL ON 
position, operation of the pressure pump is controlled 
automatically by the action of a pressure switch in 
the system. When the switch is in the springloaded 
MOMENTARY ON position. thP pressure pump is 
manually actuated, and continues to operate until th r 
switch is released. The indicator light. glows when 
the pump is in operat.ion. Ir ~he pressure excPeds its 
specified limits, as indicated on the pressure gage, stop 
the pump by placing the radar press switch in OFF 
position. Excessive pressure may be bled from the 
system by depressing the push to bleed valve. 

Do not operate the rada r set until the radar 
transmitter-receiver pressure gage reads 
between 27 and 32 inches of mercury . By 
maintaining the pressure, arc-over is pre­
vented within the receiver-transmitter and 
the waveguide pattern is held normal regard­
less of airplane altitude. 

MOVING TARGET INDICATOR (MTI) 
(AN/APN-59} 
The moving target indicator system is a feature add­
ed to the AN/APN-59 Radar Navigation Set. It con­
sists principally of the CV-2833 Air to Ground Mov­
ing Target Indication Processor (AGMTIP) and asso­
ciated C-8475 MTI set control. The AGMTIP cancels 
non-moving targets and displays only moving targets 
on the pilot's IP-268 indicator and on the navigator's 
IP-239 indicator. The moving targets appear on the 
indicators as a bright solid dot. In open terrain , the 
dot repeats progressively down or across the indica­
tor. In dense terrain the target may appear inter­
mittently due to being hidden from the radar by 
hills, trees, and obstacles. Moving targets may be 
displayed with or without the ground fixed targets 
in the backgrounp. The system also includes an 
MTI data converter. Power of 28-volt de and 115-volt, 
400-Hz three-phase ac is furnished the system through 
the APN-59 MTI circuit breakers located on the 
radio junction box. 

MTI Set Control, C-8475 

The MTI control (figure 4-40) is located at the 
navigator station and provides the main controls 
and indicators for the system. A circuit breaker 
on the face of the control provides overload 
protection for internal circuits of the AGMTJP 
processor. Th e controls and indicators are described 
as follows: 
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MODE Control: The OFF position turns the AGMTIP 
operation off. In tht• STBY I ALERT position. the 
AGJ\1TIP processes video from mo\•ing targets or sta­
tionary targPts. WhPn a target appears within a range 
of 0 to l 0 miles. thC' ALERT indicator illuminates. 
OPR position is selected when a moving target with­
in a range of 0 to 10 miles is indicated by the 
ALERT light. The target is displayed on the IP-239 
indicator. 

THRESHOLD Control: Th is control is used to elim­
inatP noise foedbac"c Full cw position displays MTI 
video and eliminates noise fePdback. For maximum 
operai.in~ efficiency the comrol should be adjusted 
cw as far as possible. 

Note 

Setting the GAIN control on the APN-59 
radar control panel will cause excessive 
noise feedback. 

BACKGROUND Control: This control is used to 
blend APN-59 video with MTl video so that the 
target's relationship to surrounding terrain is dis­
played. 

Note 

The BACKGROUN D control should be 
turned to full ccw when searching for 
target. 

BIT Control: This pushbutton performs an end-to-end 
check of the AGMTIP. When BIT button is pressed 
and MODE control is in OPR, 12 bright evenly 
spaced \'ideo bands are displayed for approximately 
12 miles on the IP-239 indicator. Minimum video or 
noise feedback should be present between these bands. 
The FAIL indicator should not light during a BIT 
check. 

Note 

When performing a BIT check. the 
BACKGROUND control musl be at 
full ccw and th e THRESHOLD con­
trol to full cw. 

FAIL-ALERT Indicator: The ALERT indicator illu­
minates when a moving target appears on the video 
display. The FAIL indicator illuminates when the 
supply monitor detects an incorrect voltage, video 
bands not present, or video not present between the 
bands. 

SCAN Switch: This toggle switch selects the basic 
scan speed of the radar and should always be in 
the SLOW position. 

AGMTIP Processor, CV-2833 

The AGMTIP processor is located below th e table at 
the navigator station and is a general purpose, dual 
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line canceller. It is used with thP APN-59 radar t o 
distinguish between ground based stationary targets 
and moving targets. The input lo the processor is 
th e normal video of the APN-59. This video input is 
processed and the resultant output , video containing 
only moving targets, is applied to the navigator's Jp. 
239 azimuth and range indicator. On the front of 
the processor are three circuit breakers which provide 
overload protect ion for the 115-volt, 4 00-Hz, three­
phase ac circuits. An elapsed tim!' meter indicates 
total operating t ime of the processor. 

MTI Data Converter 

The MTI Dalo Converter is located in an equipment. 
rack just forward of the navigator station, and adapts 
the input signals from the APN-59 radar for applica· 
tion to the CV-2833 AGMTIP Processor. 

Normal Operation of MTI System 

Note 

1. 

To obtain maximum performance of 
the AGMTIP, the APN-59 radar must 
be in good operating condition. The 
radar controls must be set properly 
and the antenna scan control set so 
that antenna is directed at the target. 

Set controls on AN/ APN-59 radar control panel 
as follows: 

a. FUNCTION control · STDBY 

b. RANGE (NM) control · 3-30/ 1 or 3-30/5 

c. FUNCTION control · SEARCH 

d. SCAN control · L or R as required 

e. HDG SEL control · A5 required 

f. GAIN comrol · As required for normal map 

g. TILT control Set to illuminate target area 

h. STAB switch ON 

i. STC control - As required 

j. FTC switch · OFF 

k. BEARING switch · REL 

I. PAIT switch · PENCIL or FAN 

m. IAGC switch - OFF 

n. STC control · CCW (OFF} 

2. Set controls on IP-239 Indicator as follows: 

3. 

a. RANGE DELAY switch · OFF 

b. RANGE MKS control · OFF 

Set controls on AGMTIP control panel as fol­
lows: 

a. Set MODE control as follows: 

(1) Taxi and takeoff · STBY I ALERT 

(2) During mission · STBY I ALERT. When 
ALERT indicator illuminates (MT! tar­
gets are displayed), tum to QPR mode. 

(3) Completion ~f Mission - OFF 

b. BACKGROUND control - As required when 
MODE control is in OPR. 

MTI {APN-59) controls 

C-8475 MTI CONTROL 

Figure 4-40. 
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c. THRESHOLD control · Tum to full cw posi· 
tion. Adjust ccw until optimum video is dis· 
played . 

d . FAST/SLOW scan switch - SLOW 

e. BIT control · Depress BIT pushbutton when 
AGMTIP check is desired. 

Emergency Shutdown Procedure 

Emergency shutdown procedure for the AGMTI pro­
cessor depends on the location of the operator at 
the time of the emergency. If the operator is lo· 
cated next to the set control, perform the following 
step : 

1. Place MODE switch to OFF. 

If operator is located next to the AGMTI processor, 
perform the following step: 

1. Disengage circuit breakers CBl, CB2, and CB3 
on the AGMTI processor. 

DOPPLER RADAR (AN/APN-147) 

The doppler radar provides continuous indications of 
drift angle and ground speed. This system consists of 
an antenna , receiver / transmitter, frequency track 
unit, control unit, and a drift angle-ground speed indi­
cator. The system is self-contained and functions inde­
pendently of any ground installation. Ground speed and 
drift information is obta.ined by radiating beams of 
energy toward the ground, forward and aft of the air ­
plane, and measuring the Doppler effect which is ob­
served on the signals r eflected from the gr ound. Fig­
ure 4·42 illustrates this principal. 

The Doppler radar navigation system receive s 28-voll 
DC and 115-volt AC from the flight station bus and 
left-hand AC bus, respectively , through the Doppler 
circuit breaker on the flight station distribution panel 
The power from these circuit breakers is routed 
through the AN/ APN-147 junction box to the frequency 
tra<'ker where it is further :tistributed to other com­
ponents in the system. The design performance limits 
are as follows: 

Altitude - Approximately 40 to 50 ,000 feet. 

Drift Angle - 30 degrees left or right, within O .25 
degree. 

Ground Speed - 90 to 999 knots within O .5 percent. 

Antenna Attitude: 

Pitch - Plus or minus 20 degrees, stabilized to plus 
or minus 1 degree, up to a 12-degree climb or 8-
degree dive. 

Bank - 30 degrees right or left. 
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Doppler Radar Navigation Systems Controls. 

The control unit (fi gur e 4-41) on the navig:ttor 's con­
trol panel contains all switches necessary fo r infii ght 
operation of the Doppler radar . This w1it is comprised 
of four toggle switches and a warning light. 

POWER SWITCH. The power switch has three posi­
tions (OFF , SLEW , ON). The SLEW position is used 
for warmup and taxiing and it activates the G/ S and 
DR slew switches. With the power switch in the ON 
position, the system is fully active. 

G/ S SWITCH . The two-position (INCR , DECR) ground­
speed switch is spring-loaded to the unlabeled center 
position . This switch becomes active when the power 
switch is in SLEW position and is used in conjunction 
with the drift angle-groundspeed indicator to set up 
the system to approximate groundspeed values prior 
to operation. 

DR SWITCH. The two -position (LEFT, RIGHT) drift 
switch is spring-loaded to the unlabeled center posi­
tion . This switch is activated when the power switch 
is in SLEW position and is used in conjwiction with 
the driftangle-growidspeed indicator to set up the sys­
tem to approximate drift angle values prior to oper­
ation . 

LAND-SEA SWITCH. The land-sea switch, or terrain 
selector, has three positions (LAND, SEA HI, SEA LO). 
The LAND position is used for flights over land. ln 
SEA HI position, the system is calibrated for the re­
flective properties of water and may operate in either 
Janus or smooth sea mode, depending on reflected 
signal strength. The SEA LO position is used for 
flights over water which involve frequent turns and 
bank angles in excess of 20° such as in low level 
search missions. 

In this position the system is calibrated for the re­
flective properties of water and is maintained in the 
Janus mode. 

MEMORY WARNLNG LIGHT. The press-to-test warn­
ing light in the center of the radar control is illumi­
nated when the power switch is in SLEW position or 
when the unit is in memory mode and serves to warn 
the operator of deteriorated system performance. 

Drift Angle-Ground Speed Indicator (10938). 

This indicator (figure 4·41) gives visual indications 
of prevailing drift angle and groundspeed . The drift 
angle scale is marked from zero to 40 degrees left 
or right, but the antenna stops are set at 30 degrees 
left or right. The groundspeed counter reads from 
zero to 999 knots. 

MEMORY WARNING LIGHT. This light operates in 
the same manner as the memory warning light on the 
control panel . 
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doppler rado.r co~1trols and indicators 

DOPPLEH RADAR CON'fROL PANEL 

POWER SVl lTCH 

6 . DRIFT ANGLE POINTER 
7 2. GROUND SPEED SWITCH 

7 . PUSH PRE-TAKEOFF BUTTON 
3. MEMORY WARN ING LI GHT (2 PLACES) 

8. GROUND SPEED COUNTER 
4. DRIFT SWITCH 8 

9. DRIFT ANGLE - GROUND 
SPEED INDICATOR (10-938) 

s. TERRAIN SELECTOR SWITCH 
INDICATOR WARNING FLAG 

Figure 4-41. 

INDICATOR WARNING FLAG. This fiag indicates OFF 
in the event of 28-volt DC power loss, or when the 
system is operating in the m emory mode . 

PUSH PRE-TAKEOFF BUTTON. When depressed, this 
button automatically slews the gr ounds peed indicator 
to a take-off value (165 :t 10 knots) and the drift angle 
pointer to zero . Use of this button is not recommended 
unless there is insufficient time to slew the indicator 
manually with the GI S and DR switc hes. 

Modes of Operation. 

Three modes of operation are possible: they occur 
automatically as determined by the position of the 
land-sea switch, the available signal strength, and 
system performance . 

JANUS MODE. The Janus mode is the normal mode of 
operation over land and water, if there is sufficient 
reflected signal. The highest accuracy is realized 
when in this mode. 

SMOOTH SEA MODE. This mode occurs automatically 
when the land-sea switch is in SEA HI position only , 
and if there is insufficient renected signal to maintain 
proper operation. The forward end of the antenna is 
tilted down 7 degrees to improve signal strength from 
th e forward area . The rear beams are blocked re ­
sulting in some loss of accuracy . During a prolonged 
flight over smooth sea surfaces the syste m will rycle 
in and out of this mode , returnL'1~ to J aJ)US mode 
every 2 minutes for a period of 1 minute . If suffi cient 
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signal is obtained while in Janus mode, the system will 
remain in this mode. This process is indicated by a 
cyclic operation of the memory warning lights and 
nag. 

Note 

At times, during smooth sea mode when the 
memory warning lights are out, the pointers 
are at prevailing values of groundspeed and 
drift with some loss of accuracy in the ground ­
speed indication only. Drift angle accuracy 
is unaltered. 

MEMORY MODE. This mode is indicated by the opera ­
tion of the memory warning lights and flag, and occurs 
automatically if the renected signal is too weak or if 
the system performance is deteriorated . In this mode. 
t he grounds peed and drift angle indications are locked 
at the last readings prior to memory operation. 

Normal Operation. 

STARTING PROCEDURES BEFORE TAKEOFF. 

1. Set the power switch on the Doppler radar control 
unit to SLEW, and allow one minute for warmup . 

2. Slew the groundspeed to approximately 165 knots 
using the G/ S switch. 

3. Slew the drift to zero, using the UH switch . 
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doppler radar principles of operation 

0 

TRANSMITTED SIGNALS 

WIND!) 

GROUND SPEED 

FREOU ENCY 
DECREASE 

DRI" ANGLE 
REFLECTED SIGNALS 

AIRPLANE 
HEADING 

<'.:> 
TRACK 

ANTENNA RADIATES TWO FAN SHAPED SIGNALS IN JANUS MODE. 

FREQUENCY CHANGES CAUSED BY DOPPLER SHIFT. GROUND SPEED 
PROPORTIONAL TO DOPPLER SHIFT. 

0 UNEQUAL FREQUENCY OF REFLECTED SIGNALS BETWEEN LEFT AND RIGHT 
LOBES OF ANTENNA. 

{.\ANTENNA ROTATES UNTIL REFLECTED SIGNAL OF LEFT AND RIGHT LOBES 
\::..;OF ANTENNA ARE AT SAME FREQUENCY. ANTENNA POSITION G IVES DRIFT 

ANGLE RELATIVE TO AIRPLANE HEADING. 

Figure 4-42. 
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4. Set ll1c' la.nd-sea switc h as r equir ed . 

5. T urn Lile power sw ilch ON al the tim<? of ti !toff. 

STAHTING PROCED UR E - IN F LIGHT . The s tartinr; 
prncedure infliv:ht i.s s imilar tu that for a ~round 
sta rt , except thz.t the gr oundspeed and drift an gle 
mus! be slewed to the e stimated o r CTig:ht plan valu ~s . 
Grounds peed must be slewed within 20 percent of 
actual value and drif t a.nitle with in l 5 degrees of pr e ­
\"a iling- va lue . 

OPER ATING INDICATIONS. 

Refe r to fi gure 4-4 3 fo r the various Dopple r radar 
navi!!atioll system indil"atwns a vailablP during oper a­
tion of lhC' system. 

Suspected Malfunction in Fl ight. 

In the event of a suspected malfunction in f!ight as in­
dicated by illumi nation of the memo r y warning lights 
fo r mor e than 3 minute s, proceed as fol10ws. 

1. Se t the power sw itch to SLEW. 

2 . Slew the ~roundsl'eed and drift indications to the 
prevailing v::llue . 

3, Set the power switc h to ON . 

4. If the memory warnin g lights remain illuminated, 
slew the groundspeed about 20 percent higher and/ or 
lower than the estimated value, and try for a lock-on. 

5, If the mem:i r y warning light stillremains illumi ­
nated, slew th e groundspeed and drift to th e prevailing 
values, and leave the set in .>peration as a DR com­
puter. 

No te 

Excessive memory periods should not be en­
counte red ove r land at any altitude . Should 
thi s occur it is an indication of deteriorated 
performance and should be recorded in main­
tenance forms. 

WARN ING I 
When airplanes are flying in close proximity , 
the signals radiated from one Doppler radar 
can cause interference with the set operating 
in the other airplane . This interference can 
produce W1reliable system indications in both. 

DOPPLER SYSTEM ERRORS . There are two main 
categories of system errors: design limitations and 
external sources of error. If errors are additive, 
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they can amount to 2 to 3 percent of distance flown 
and can vary with type of sea surface, tidal currents, 
wave motion, and several other factors . Some of these 
errors can be avoided by adequate preflight planning 
and calibration. 

DOPPLER COMPUTER SYSTEM 
(AN/ ASN-35) 

The Doppler navigation computer derives groundspeed 
and drift angle information from the Doppler naviga­
tion system and displays continuous and direct- reading 
data , in nautical miles, on mission distance and de­
viation from planned track. The major components of 
the computer system (see figure 4-44) are the control 
inc'i.cator, the auxiliary cross - track control panel, 
pilut' s multiple indicator, and the computer unit. The 
last operates in two independent stages to permit 
programming of a subsequent intended track or second 
leg of a planned course while operating on the first 
leg . Thus, when the first stage or leg of a planned 
course is completed and the unit is switched over to 
the next leg , the first stage becomes available to pr o­
gram a further stage of the flight plan . The power 
sources for the: Doppler computer system are received 
through the Doppler radar circuit breakers on the 
flight station distribution panel. 

C omputer Main Control Indicator. 

The computer main control indicator i s divided into 
two separate s tages comprising two desired track 
angle controls and two "distance to go" counters, 
with a stage selector control to transfer from one 
stage to the second . This allows the operator to pro­
gram the inactive stage for the second leg of the in­
tended flight while using the active stage for the first 
leg . This computer main control indicator also con­
tains a function selector, a warning light and a "dis­
tance cross-track" counter. 

DESIRED TRACK ANGLE CONTROLS . The desired 
track angle controls are located at the top of the com­
puter main control indicator and are used by the opera­
tor to program the computer with the intended or de­
sired course which can be set in degrees and tenths 
of a degree by a reset knob . If a magnetic heading 
referer,ce is used, the desir ed track angle is equal to 
the true course plus or minus the average variation. 
If a gyro heading reference is used, the desired track 
angle is equal to the grid course plus or minus the 
gyro precession. 

DISTANCE TO GO COUNTERS. The ' 'distance to g1J·· 
counters are located at the bottom of the computer 
main control indicator and are used by the operator 
to program the computer with the intended distance 
to go alongthedesiredcourse . In flight, the computer 
operates to reduce this distance as the airplane pro­
gresses towar ds the intended destination. If a ma g­
netic heading reference is used , the distance to go is 

£ .. 
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doppler radar system indications 

TERRAfll SELECTOR LAND SEA_..1 G) SEA -LO 

SWITOI POSITION 
AND SMOOTH SEA 

V) 

ai: 
0 .... 
< u 
ZS 
~ 

Modes 

Memory 
Warning 
lights 

Drift Angle -
Ground Speed 
Woming Flog 

Ground SJ>eed 
Counter G) 

Drift Angle 
Pointer 

Jonus 

Off 

No 
Indication 

Prevoi I ing 
Value 

Prevailing 
Value 

Memory 

On 

Off 

Last 
Indication 
or os set 

Lost 
lndicotion 
or as set 

Janus 

Off 

No 
Indication 

Prevailing 
Value 

Prevoi Ii ng 
Vo lue 

Non-Janus 

Off 120 seconds, on 
SO seconds, alter-

notely 

No indicotion 120 
seconds, off 50 
seconds olternotely. 

Prevailing Value 
or lost indication 

Pre vo.i Ii ng value or 
lost indication 

Memory 

On 

Off 

Lost 
indico-
tion or 
os set 

Last 
indica ­
tion Qr 
os set 

J o nus M em:;1y 

O ff Un 

I 
l 

N o Off 
indico-
ti on 

I 

Pre- LCJst 
veiling indicc-

value t ion or 
a; set 

PrL"- Lost 
vo il ing 1ndicc:-
valuc t ion or 

os se t 

When radar is !rocking, and oscillation occurs about the mean value of the grou"l :I speed . This is o nor:nol indic:ition 
and is caused by the lock-check circuit . If the oscillation becomes irregu lar or c eases altogether, the system rc verr ; 
to the memory mode ofter o 5 second delay period. 

The system automatica ll y cycles between t he smooth sea and memory modes when the signals ore too weak to maintain the 
jonus mode. This cyc le cont inues unt il o change in signal level causes the system ta return to the jonus mode or remain 
in the memory mode. This signed condition is most likely to occur at high a lti tudes over smooth seas. 

. .. - -~ ... 

Figure 4-43. 
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course computer controls and indicators 

15 

1£ 1 l 
• • • 

PILOT'S MULTIPLE INDICATOR ( 10-939 ) 

2 3 

4 6 7 6 

l. A UX ILI ARY CROSS TRACK M ODE SELECTOR 
SWITCH 

2. AUXI LI ARY DISTANCE CROSS TRACK 
COUNTERS 

3. DI STANCE SCALE SWITCH 
4. COUNTER SET KN OB (6 PLACE S) 
5 MAI N DISTANCE CROSS TRACK COUNTER 

5 

6. DESIRED TRACK ANGLE COUNTERS (2 PLACES) 

4 

A UXILIARY DISTANCE CROSS TRACK CONTROL PANEL 

7 . ST AGE SELECTOR SWITCH 
8 . FUNCTION SWITCH 
9. EQUIPMENT FAILURE WARNING LIGHT 

JO. DISTANCE TO GO COUNTERS (3 PLACES) 
11. ALERT L IGHT 
12. POWER OFF INDICATOR FLAG 
13. DISTANCE CROSS TRACK DOTS 
14. HEADING POINTER 
15. TRACK DEVIATION INDICATOR (TDI) 

Figure 444. 
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the magnetic rhumb line distance. If a gyro heading 
reference is used, the distan t·e to go is the ;iveragc 
greal circle distance . The counters a.i· e calibrated to 
read from 000 to 999 nautical miles (o r 99 .9 nm. see 
DISTANCE SCALE SWITCH), but are free to move 
through zero if required . For examplP . if the distancC' 
to go is overflown by 9 miles, thC' counter will react 
991 miles. 

STAGE SELECTOR. This stage selector is a two­
positivn rotary switch located below the desired track 
angle display. Its positions a r e marked ACTIVE and 
OFF for e ach stage . When Stage I is active, Slage II 
is off, and vice versa . The acti ve stage can be se­
lected manually by setting the function selector to 
MAN position and turning the stage selector lo the 
desired position. Automatic: stage-transfer can be 
achieved when the active distan ce lo go reaches 1.000 
miles if the function selector i s in AUTO position. 
However , automatic transfer will occur only if the 
inactive stage is programmed with some distance to 
go . 

The function selector switch should be in the 
manual position if nanual change of stage is 
to be accomplished. 

FUNCTION SELECTOR. The ftmction selector switch 
is located on the left of the com put er main control indi­
cator and is a three- position switch marked OFF­
MAN-AUTO. The computer becomes active imme­
diately when the function selector is placed in the 
MAN or AUTO position. 1n the MAN position, power 
is applied to the computer, and stage selection is 
achieved manually. In the AUTO position, power is 
applied to the computer , and stage selection can be 
achieved automatically . 

OFF WARNING LIGHT. The warning light below the 
function selector is not fully operational as an equip­
ment failure indicator; it is illuminated only in the 
event of a ll 5-'1olt AC failure (such as a disengaged 
circuit breake r) . 

DISTANCE CROSS TRACK COUNTER. The distan ce 
cross track counter is located in the center of the 
computer main control indicator and functions to dis­
play cross-track distance left or right of track up to 
99 .9 nautical miles (or 9.99 nm, see DISTANCE 
SCALE SWITCH) . This counter may be reset or off­
set, as required, by a reset !mob. 

Auxlllary Cross-Track Control I ndlcator. 

The auxiliary cross-track control indicator, used in 
conjunction with the computer main control indicator, 
consists of a distance cross track counter identical 
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to that used in the computer main control indicator, 
an auxiliary-main cross track selector , and a dis ­
tance scale switch . 

Auxiliary-Main Cross Track Selector Switch. 

This s witch, located on the left side of the auxiliary 
cross-track control indicator, is used to permit se ­
lection of cross - track counters. It is a three-position 
switch providing the following three separate modes : 

Fully counterclockwise - main cross-track cow1ter 
active on both stages . 

Fully clockwise - auxiliary cross -track counter ac­
tive on both stages. 

Center-vertical - auxiliary counter active on Sta~e I. 
Main counter active on Stage II. 

This selector switch will normally be used in the cen ­
ter-vertical position but provides the means of chang­
ing to an updated counter , part way along a program med 
leg, It is particularly desirable to have a r ecordof the 
cross-track reading at the time of stage transfer when 
a change in course in planned . By operating wilh the 
selector in the vertical position , the cross-track 
counters are changed al the time of stage lransfer, 
and the formerly active stage is left with a reading of 
cross-track distance. This distance can then be r e­
solved using an MB-4 computer with r espect lo the 
new course, and the inactive <.:o unlcr set up l\J llw 
corrected cross-track di stance and sc lee Led as acli Vl'-

DISTANCE SCALE SWITCH. The distance scale switch 
is located on the right side of the auxiliary cross­
track control indicator, and is a twu -posit1un switch 
marked NAV and DROP (EXPANDED x 10). This 
switch is used to change the scale o f Lhe com put er 
readout on both "distance to go" and "di stance cross­
track." In NAV posilion , the "di stance tu go" r ead­
ings are in increments of one nautical mile, and 
"distance cross- track" is in increments of one- tenth 
of a mile . 1n DRO P position the "distance tu ~u" 

readings are in increments of one - tenlh or a mile and 
"distance cross - track" is in increments of ont'­
hundredth of a mile. 

Note 

The distance scale switch must be used· on 
a stage which ha s been programmed with 
distance consistent wilh the scale selected, 
and it must nol be changed part way along 
a leg . 

Piiot's Multiple Indicator. 

The multiple indicator (figure 4-44) presents a pir ­
torial display of the airplane's horizontal posil ·J 

with respect to a desired t rack. This is a repeatLr 
type instrument which displays data developt-·1 anc1 
processed within the computer. The "distance to go" 
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is shown on a three-drum digital counter The track 
deviation indicator vertical bar represents lhe de ­
s ired track. The first two small dots represent "dis­
tance -cross-track" in approximately 2-naut ical-mile 
increments. (When the computer is in the DROP 
function, the first dot is approximately . 06 nautical 
mile or 121 yards and the second dot is . 12 nautical 
mile or 242 yards. ) The track heading pointe r with 
aircraft symbol shows the airplane position with re­
spect to desired track. If the airplane is flown so 
that the head of the headin g pointer is centered under 
the track deviation indicator. smooth track intercep­
tions wHh no overhsoot may be accomplished . The 
power-off flag indicates OFF when the function switch 
is OFF or in the event of 28-volt DC power loss. The 
alert light comes on when the distance to go counter 
ih use reads 10 and remains on until stage switch­
over, or 10 after zero if no stage transfer occurs. 

Doppler Autopilot Selector Switch. 

The autopilot sel switch, located on the flight con­
trol pedestal (aft, below the electronic prop gover­
nor and ENTC test panel). enables the pilot to select 
either radio (AN/ ARN-14 or AN ARN-21) or the 
Doppler system for autopilot radio beam coupler op ­
eration. 

Operation of the Doppler Computer. 

Operation of the Doppler computer is contingent upon 
concurrent operation of the Doppler navigation system 
and the N-1 compass since these provide the sources 
of navigational information fed to the computer unit. 
The computer unit is directly controlled a t the navi­
gator' s control pane 1 by means of the computer con­
troller and the auxiliary cross-track control indicator. 
To place the computer in operation: 

a. Set the de sired track angle for Stage I on the com -
puter controller . 

b. Set the "distance to go" for Stage I. ("Distance 
to go" for Stage n may be set at this lime if known 
and required.) 

c . Set the counters on the main and auxiliary cross­
tr ack indicators to RIGHT-000. 

ct. lf NAV operation is desired then: 

(1) Position the distance scale switch lo NAV. 

(2) Position the mode selector switch toAUXIL­
IARY OFF-MAIN CROSS TRACK ACTIVE. 

(3) Select AUTO or MAN on the operaUon selector 
switch. 

( 4 ) The computer controller will now monitor the 
actual versus the desired (programmed) flight path 
for Stage I. The accuracy of the main cross-track in­
dicator can be subjected to a cross-reference check 
at any time during the flight prior to reaching the drop 
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point of a currently active stage. To a ccomplish this, 
position the mode s ele ctor switch to A UXIL IARY 
ACTIVE-MAIN CROSS TRACK OFF; this engages the 
counters of the auxiliary cross - track indicator and 
disengages (deactivat es ) the counters of the main 
cross- track indicator. A system malfunction can be 
de tected by warning lights on both the computer con­
troller and the APN - 147 control panel and by the ap­
pearance of the word "OFF" in the window o f the 
pilot's air navigal ion multiple indicator and the navi ­
gator ' s Drift Ang le/ Groundspeed Indicator ID 93 8. 

e . If drop operat ion is de sired then: 

(1 ) Positi on the distance scale switch to DROP 
for closer approximations of the cross-track deviation 
and the di stance to go along track, if desired. 

(2 ) P osition the mode selector switch to AUX ­
ILIARY OFF-MAIN CROSS TRACK ACTIVE. 

(3) Select AUTO or MAN on the operation se­
lector switch, 

f. lf the drop or NA V point of Stage I defines a fina l 
destination, no further ste ps are required, If , however 
the drop o r NA V point of Stage I is to serve as the 
point of inte rsection with the next leg of a planned 
flighl path , then prior to reaching the drop or NA V 
point of the currently active stage: 

(1 ) Determine the track angle that wiU be re ­
quirerl for Stage IT, and s et this up on Stage II of the 
computer controller. 

(2 ) Set the distance to go fo r Stage TI. if it has 
not already been set. 

{!. If the aircraft is on the desired trac.:k wilh t he 
track angle steady and the cross-track deviation zern 
then: 

(l ) Position the operat ion se lecto r switch to 
AUTO, if it has not already been so positioned. 

(2) Turn the mode se lector switch to AUXIL­
IARY STAGE I-MAIN CROSS TRACK STAGE II. 

(3 ) Position the distance scale switch to NAV ur 
DROP, as desired. 

(4) Reset the counters of the main cross- Lr ack 
indicator to RIGHT-000; then uninterrupted m oni ­
toring of the transition from Stage I tu Stage IJ should 
now be available . 

Note 

The AN/ ASN-35 is a com pletely trans is­
torized unit and requires no warmup per iod. 

In the event of a failure of the N-1 compass sysll' lll or 
the Doppler radar, the compute r perfonnance will bt· 
seriously affected. However, the Doppl er computer 
system can oft en be used as a simple D 1R computt> r 
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even if the Doppler radar is no! fu lly upc raLional. Th is 
is achieve d by slewing lh~· Doppl t> r rad;u· to es111n ated 
or fli ght plan values of groundspPt>d and drifL an~ Iv 
and frequently updati.n~ these as conditions changv . 
The computer will function on the infonnati<Jn shown 
on the Dopple r drift angle and groundSJ)l'l'd i11c!icato1· 
and the compass heading . 

RADIO ALTIMETER (SCR 718). 

A radio altimeter (Fig 4-45) is provided at the 
navigator's station to indicate t he al titude of the air­
plane above the terrain . The radio a l ti meter operates 
from 115-volt unregulated AC through a circuit break­
er in the radio junction box. 

WARNING I 
The terrain clearance indications r eceived 
from the SCR718 are unreliable when oper­
ating over l arge depth s of snow and icC!, 
since the radar waves will artuall y pene­
trate the surfar.e and indicate greater clc>ar­
ances than actually exist . 

Radio Altimeter Controls. 

All operating controls of the radio altimeter ar0 
located on the front pane l o f the indicator . Controls 
are provided for adjusting circle s ize, range, receiver 
gain, and the reference lobe position. 
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Normal Operation of the Radio Altimeter. 

Except i.n emergency , the SCR-718 radio 
altimeter equipment will be used only over 
broad ocean areas, starting not less than 
50 miles off shore unless restriction is 
specifically waived by Headquarters USAF. 

WARNING I 
When operating the SCR -7 18 Radio Altimeter 
in the Zone of Interio r , interference may be 
encountered which could cause unr eliable in ­
dications to be presented. 

To put the radio altimeter into operation: 

1. Rotate the rec gain knob clockwise to turn power 
on. 

2. Position the scale switch to the desired ranr~ . 

3. Allow a 3-minute warmup period. 

4. Adjusr rec gain and c ircle size as requir ed . 

To turn the radio altimeter off: 

5 . Rotate the rec gain knob to the extreme counter ­
c lo ckw ise position . 

radio altimeter 

l l·-----

Figure 4-45 
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Note 

Set zero adjustments on the times 1 and 
times 10 scale before each use , to position 
the counterclockwise edge of altitude pulse 
on zero. Adjust circle size as required. 

LON G RANGE NAVIGATION (LORAN) 
EQUIPMENT. 

The loran equipment provides r eception of lor an sig­
nals on both the high - frequency and low-frequency 
bands . The receiver is the direct-reading type, where 
tile " indicated time difference" is shown in micro­
seconds on r evolution counters. Charts and tables are 
used for interpreting the loran readings to determine 
the geogr aphical location of the airplane. The equip­
ment is powered by 28-volt DC power and 115-voll 
unregulated AC power through circuit breakers located 
on lhc radio junction box. The loran indicator and 
.r eceiver are located on the navigator's station. 

Loran Controls. 

All operating contl'Ols of the lur Rn equipm ent arC> lfl8·~ 

located on a control panel (figure 4·46) on llw loran ~l 
receiver. Adjustment controls for focus and intensity 
of the signals shown on the indicator screen are lo-
cated on the loran indicator . The pl1rpose of each 
control i s as follows: 

W-DELAY AND Y- DELA Y COUNTERS. - These two 
cranks are r evolution counters which give a direct 
reading of delay tim e in microsecond&. 

R - RA TE CONTROL - Used in conjunction wilh channel @> 
selector to obtain desired loran station. 

L-R SWITCH - Used to move llw pulses lu posilion 
the master (leading pulse) pulse on the mas!Pr 
pedestal. 

ADC (Automatic Drift Control) - Locks mast (•r pulse 
in position . 

lo ran control pan el 

Figure 4 ·46. 
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CHANNEL SELECTOR - Used in conjunction with r­
r ate se lector w obtain the d esired loran stati on. 

GAIN CONTROLS - T he three knobs are used to vary 
the corresponding pu~se amplitudes. The master-xz 
gain control the powe r to the set; the full c ounter­
clockwi s c p()sition turns the set OFF. 

FUNCTION SWITCH - The first three functions are 
used in taking fixes and in primary calibration of the 
sel. Function four is used for homing . Function five 
is used for set calibration. 

HF-DELAY - This control is used to divide the set 
to permit taking limf' diffe r e nce readings from two 
stations almost simullaneously. 

LOCAL-DISTANT SWITCH - This switch on the re­
ceiver changes signal amplification in the antenna 
coupler. 

N ormal Operation of Loran . . 

1. Rotate master- xz knob c lockwise to turn the set 
O N. Allow 1 minute for warmup. 

2. Se lcct and set in the desir e d lo ran station with 
the channel and 1·-rate selecto1· switc hes. 

3. Turn the functi on switch to 1. 

4. Us e t he X controls to obtain two pulses. 

5. Posit ion the leading pulse o n the top pedestal by 
using the X delay knob and L-R swilch. 

6 . Obtain LOP using function 2 and 3. 

7. Put hf- de lay switc:i to Y. 

8. Obtain a s econd LOP a ccording to the instructions 
in steps 1 throug h 6. 

9. To turn the set off, turn the master -xz switch 
fully counte rclockwise. 

The AN/ APN-70B has been modified t.o provide 
LORAN C capability. 

LORAN C CONT ROLS 

MODE selector · Allows selection of A. C, Cs (C 
Special ) modes of operation . 

COH-DET switch - Reduces noisl' in the d own posi· 
lion. 

T.O. 1C-130(A)A·l 

loran control panel 

1. Rotate MASTER-XZ knob clockwise to turn the 
set on. Allow 5 minutes for warmup. 

2. Set CHANNEL selector to 7 and R-RATE con­
trol t o desired loran stat.ion . 

3. Turn the MODE selector to desired position. 

4. Set COH-DET switch down to reduce noise. 

5. Turn the FUNCTION switch to 1. 

6. Use the gain controls to obtain two pulse trains. 

7. Position the leading pulse of the master train 
on the left pedestal by using the L·R switch. 

8. Obtain LOP using functions 2 and 3. 

9. Set HF-DELAY switch to Y. 

10. Obtain a second LOP by repeating steps 6 and 7 
using a third train. 

11. To turn the set off, turn the MASTER-XZ 
switch fully counterclockwise. 

PERISCOPIC SEXTANT MOUNT AND 
ASTROWINDOW. 

A per iscopic sextant mount and an astrowindow are 
l ocated in the center of the flight station overhead 
fuselage, above the navigator's seat. This installation 
permits the use of a periscopic sextant to determine 
the relative or true bearing and the altitude of a 
celestial body. The D-1 periscopic sextant is a pre­
cise and delicate navigation instr ument; it should be 
h andl ed wit h care. The sextant may be rotated in 
azimuth thr ough 360 degrees, and minus 10 degrees 
to plus 92 degrees in elevation, with a true field of 
15 degrees. An averaging device on the sextant gives 
a continuous moving average ; after 30 seconds use it 
can be terminated. The light for the sextant mount is 
powered by 28- volt DC from the flight station bus 
through the interior utility lights circuit breaker on 
the flight station distribution panel. 

Normal Operation of the Pi!rlscopic Sex tant. 

1. Insert the sextant in the mount. 

a. Align th e arrow on the tube of the sextant with 
the arrow on the mount. 

b . Insert the sextant as far as possible, and turn 
it clockwise. 

c. Open the mount shutter with the lever . 
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d. Pull uut lht· knoiJ m.u·kc·d "'TO INSEHT, 
REMOVE-PULL,'' and insert th<' sextant until the knob 
snaps into place . 

e. Make the cable connection bctw~en the mount 
and the sextant. 

f. Turn the li~ht switch ON. 

2. Adjust the size of th<' bubble as desired. 

3. Check the alignment of the sextant mount. 

a. Set 180.4 degrees in the azimuth colll1ter. 

b. Sight on the liaison tie-in bracket mounted on 
the vertical stabilizer. The heading in Jield ol vision 
should be 0 

4. Remove the sextant from the mount. 

a. Turn the light switch OFF, and disconnect tht· 
electrical cable. 

b. Pull out the knob marked "TO RETRACT 
SEXTANT-PULL," and lower the sextant. 

c. Close the molUlt shutter. 

d. Pull out the knob marked "'TO INSERT, 
REMOVE-PULL," and rotate th<' sextant until th<' 
arrows are aligned. 

e. Lower the sextant. 

i. Return the sextant to the carrying case and 
stow. 

Before replacing t he sextant in the case, 
alway s press the actuating lever or button. 
Always rotate the bubble knob lo the maxi­
mum increase position. 

Emergency Operation of the Perlscopic Sextant. 

Do not loosen . lamper with. or r emove any screws on 
the sextant shaft. The sextant mount may be loosen ­
ed and aligned if necessary. Do not leave the sextant 
in the mount during rough weather: it should be removed 
and stowed . If the averager is inoperative, the sextant 
can be used to take instantaneous shots . 

I-BAND RADAR TRANSPONDER, 
SST-181XE 

Th e I-band radar transpondn is a receiver-transmitter 
operating in a frequency rangE> of 9310 to 9415 
MHz. This transponder provides an air-to-air /air- to­
ground identification beacon with a minimum range 
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i -band beacon 
transponder 

control 

rigure 4·41. 

of 100 nauLical mi lt>s at all azimuth angles at radar 
line of si~ht altitudes. The major components are a 
receivPr-transmiUer and an antenna. Manual control 
of the transpondPr is provided by a switch on the 
transpond<>r control (figure 4-4 7) at the navigator's 
station. PowN for operation of this unit is supplied 
by the airplane's 28-volt de system and circuit pro· 
tection is providt>d by the X BAND BEACON SST-
181 XE circuit breakt•r on the radio junction box. 
The I-band radar transponder will operate wh.:n the 
X-BANO BEACON switch is in the ON position and 
is on one of nine codes preset by maintenance per­
sonnE'I. For an explanation of the codes see the 
radar set, AN f AP<.J-1 oO. 

AUTOPILOT. 

Do nul overpower the autopilot unnecessarily. 

The E-4 autopilot operates the flight control system 
of the airplane to maintain normal stabilized attitudes 
automatlcally . The autopilot also maintains any de ­
sired heading by using N-1 compass information. The 
system provides coordinated tur n control, a utomatic 
elevator trim, constant-pressure altitude control, 

automatic VOR. Doppler radar , and TA CAN tracking. 
and automatic !LS approach control fo r instrument 
landings. The autopilot is powered by 28 - volt DC pow­
er through circuit breakers on the flight station dis­
tribution panel. and 115-volt 400-cycle AC power from 
the single-phase bus through a circuit breaker on the 
main power distribution box . When changing AC pow­
er supply the autopilot will be disengaged . On some 
airplanes the autopilot cannot be re-engaged for ap­
proximately three minutes. 

Note 

Pitch reference for the autopilot may 
be obtained from either the K6A gyro 
or the L'I'N-51 Inertial Navigation Sys­
tem. 

~) 
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Pitch oscillations up lO 1 l degree ma.y occur 
above 20,000 feet while using the altitude hold 
function of the autopilot. Oscillations nor­
mally occur with center of gravity loadinf{S 
aft of27 degrees MAC and at airspeeds IJelow 
135 knots indicated airspeed. 

Note 

The control wheel may jitter. especially in 
a bank, when the a ulopilot is operated wilh 
normal AC generator power supply. This is 
caused by modulation of the AC generator 
power supply, and it can be eliminated !Jy 
turning the electronic and engine inv er ter 
switch to the INV position . Inverte r power 
should be used only as long a s necessary to 
eliminate the jitter. 

AUTOPILOT CONTROLS. 

The autopilot controls are located on the autopilot 
controller and the autopil ot control panel on lhl· 
flight control pedestal. 

Pilot Switch. 

A pilot switch (figure 4-48) on the autopilot contro lle r 
cont rols the power to the electronic circ uit of the 
autopilot. The pilot switch can be placed in the ON 
position only if the following conditions arc met: 

a . All autopilot circuit breakers are IN. 

b. Servo engaging switches are in the DISENGAGE 
posilion. 

c . Turn knob j s centered (in indent). 

ct. Airplane AC and DC power buses have been ener­
gized to supply 1>0wer to the autopilot fo r approxi ­
mate ly three minutes. 

Servo Engaging Switches. 

There arethree servo enbraging switches for the auto­
pilot (figure 4-48). These two-position (ENGAGE. 
DISENGAGE) switches are located on the autopilot con­
trol panel and are labeled rudder. aileron and e leva -
tor. The ENGAGE position of the switches provides 
incli vi dual engaging of the rudder, aileron. elevator. 
and elevator trim tab controls. 
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Gyro Select Switches. 

Selection between the K6A or LTN-5~ is provided by 
switches on the autopilot gyro select panel. This panel 
is located at the piloL's station below the oxygen reg. 
ulator (figure 4-4 9 ). 

Pitch Control Knob. 

Two pitch knobs (figure 4-48), one on each side of 
the autopilot controller, are mounted on a common 
shaft and control climb and glide. Forward rotation 
of the knobs gives nose down; aft rotation gives nose 
up. The climb or glide angle is proportional to the 
amount of r otation uf the pitch knobs. 

Turn Control Knob. 

A turn control knob (figure 4-48), located on top of 
the autopilol controller, provides for coordinated 
turns al all airspeeds. A climbing or descending turn 
can be made by using the pitch and turn knobs simul ­
taneously. The turn control knob is left in the centered 
{detent) position at all times except when being used 
to maneuver the airplane. 

Aileron Trim Knob. 

An aileron trim knob (figure 4-48), located on the 
autopilot controller, is used to make minor correc­
tions should a wing-low attitude occur when the aileron 
servo is engaged. 

Altitude Control Switch. 

A two-position (OFF, ON) altitude control switch is 
located on the autopilot controller (figure 4-48). 
Placing the switch in the ON position disengages ttie 
pitch knobs and engages a barometric pressure con­
trol unit, which then cont rols the e levator servomotor 
and the elevator trim tab control to provide a constant­
pressure altitude flight. 

~ 
Do not engage the altitude control if the ver­
tical velocity indicator gives an indication of 
ascent or descent greater than 300 feet per 
minute. 

Autopilot Release Buttons. 

Release buttons are provided on both the pilot ' s and 
the copilot's contro l wheels. Pressing either of these 
pushbutton switches releases the pilot switch and the 
altitude control switch, allowing them to return to the 
OFF position, and releases the engaging switches, 
allowing them to return to the DISENGAGE position. 
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Radio Beam Coupler Switch. 

A four-position radio beam coupler switch (figure 4-
481. located on the autopilot control panel, provides 
coordinati on of the autopilot with the localizer and 
omni range receiver and the glideslope receiver for 
instrument landing approach . ll also provides co­
ordination with the localizer and omnirange receiver 
for flying range signals. The first switch position , 
BLUE LEFT-LOC, connects the localizer and omni­
range receiver to the autopilot for fl ying outbound on 
the localizer beam or inbound on the back course of 
the localizer. The switch knob must be depressed 
before it can be turned left to this position . The 
second position, GYRO PILOT, is used during all 
ope rations not involving the use of radio signals. With 
the switch in this position, the airplane is kept 
straight and level by the gyros, unless maneuvered by 
means of the autopilot controller. The third switch 
position, RANGE-LOC, connects the localizer and 
VOR receiver , orTACAN r eceiver to the autopilot for 
flying the localizer beam, VOR courses or TACAN 
courses . It is also used to connect the Doppler sys­
tem to the autopilot for flying Doppler courses. The 
fourth switch position, APPROACH. connects the lo­
calizer and omni range receiver and the glide slope re­
ceiver to the auto-pilot to control both the azimuth 
direction of the airplane and the descent angle on final 
approach. 

Autopilot Selector Switch (Airplanes Modified by 
T.O. 1C-130A-793). 

A two- position (VOR, DOPPLER} autopilot selector 
switch mounted on the aft side of the condition lever 
quadrant has been added to the autopilot circuit. This 
switch operates with the RANGE- LOC position of the 
radio beam coupler switch on the autopilot control 
panel. When the switch is in the VOR position, the 
autopilot receives input data from the localizer and 
omni range r eceiver as previously. When the switch is 
in the DOPPLER position, the autopilot receives input 
data from the Doppler r adar instead of the omnirange 
receiver. 

AUTOPILOT INDICATORS. 

Autopilot indicators are provided so that operation of 
the autopilot may be monitored and to warn of mal­
function. 

Trim Indicators . . 

The autopilot system includes three trim indicators 
(figure 4-48). These trim indicators are located on 
the autopilot controller and labeled RUD, AIL. and EL. 
Average meter deflection away from zero, on the RUD 
and AIL indicators, is evidence that the airplane is 
improperly trimmed and that an unnecessary load is 
being imposed on the servo sy:;tem. 
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Note 

Rudder trim is coupl ed to the r oil attitude . 
The rudder should be used to correct trim 
only if the pilot is satisfied that the airplane 
is in level flight. 

The EL indicator should show an average signal of 
zero at all times as the elevator trim tab is con ­
trolled by the autopilot in this installation . 

Autopilot Off Light. 

The autopilot off light (figure 4-48) has one function. 
The airplane is protected against possible malfunctions 
of the autopilot by a system of circuit breakers and 
interlocking relays. Circuit overloads which could 
affect the operation will imm ediately cause the pilot 
switch to return to and lock in the OFF position. At 
the same time the autopilot off light will flash on and 
off lo warn the pilot that the autopilot is no longer 
functioning. This light will also flash on and off when 
the pilot switch has been in the ON position and, either 
intentionally or unintentionally, is placed in the OFF 
position. The light is extinguished by depressing the 
reset button (figure 4-48). 

Beam Coupler Off Light. 

The beam couple r off light (figure 4-48) on the auto­
pilot control panel, lights whenever the beam guidance 
coupler unit is inoperative and the radio beam coupler 
switch is in a position other than GYRO PILOT. The 
light does not indicate rece iver or transmitter 
maliunctioning. 

NORMAL OPERATION OF THE 
AUTOPILOT. 

WARNING I 
Do not have the autopilot engaged below 1,000 
feet above the terrain. The only exception 
allowed is for automatic ILS appr oach control. 
during which time (operational mode} th~ 
controls must be continuously monitored. 

WARNING I 
Do not operate the autopilot system at speeds 
in excess of the recommended speed limit or 
2 50 KIAS whichever is lower. 

I WARNING I 
Do not operate with the autopilot engaged at 
gross weights above the maximum normal 
takeoff weight. 

• I\ 
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Figure 4-48. 

1. PITCH KNOB 
2. TURN KNOB 
3. TRIM INDICATORS 
4. Al TITUDE CONTROL SW ITCH 
5. AILERON TRIM KNOB 
6. PILOT SWITCH 
7. SERVO ENGAGING SWITCHES 
B. RESET BUTTON 
9. AUTO·P ILOT OFF LIGHT 

10. BEAM COUPLER OFF LIGHT 
11. RADIO BEAM COUPLER SWITCH 
12. AUTO-PI LOT SELECT SWITCH 

(AIRPLANES MODIFIED BY 
T.0. 1C·130A·793) 
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DOPPLER 
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•• •• •• •• 
auto-pilot gyr: select panel 

Figure 4-49. 

To place the autopilot in oper ation : 

1. Check that the pilot control switch is in the OFF 
position . 

Note 

With the pilot control switch OFF, the se rvo 
engage switches should be in the DISEN­
GAGED position and the altitude control 
switch should be in the OFF position. If they 
are not, a malfunction is indicated. 

2. Check that the turn control knob is in the detent. 

3. Check that the e levator tab power selector switch 
is in the NORMA L position. 

Note 

Moving the elevator tab power selector 
switch from the NORMAL position renders 
the autopilot pitch control inoperative. 

4. Place the radio beam coupler switch in the GYRO 
PILOT position . 
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Note 

The radio beam coupler switch should be in 
the GYRO PILOT position durin~ all flight s 
when the autopilot is not using radi o signals. 
Uthe switch is accidentally left in another po­
sition and a VOR, TACAN, localizer or Dop­
ple r signal is intercepted . an undersirable 
maneuver may r esu lt. 

5. Check that t he N-1 compass i s opera tin~ and that 
the latitude correction pointer is in the OFF position . 

Note 

If power is lost to the N-1 compass, tht' 
rudder servo engaging switch will be locked 
in the DISENGAGED position by the autopilot 
interlock cir cuit. With t his axis disengaged . 
the autopilot will not maintain a heading . 

I WARNING I 
Trim the airplane for hands-off flight. An 
improperly ti-immcd airplane imposes an 
unnecessary load on the autopilo t servo­
motor s . 
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6. Place the pilot swi:ch in the ON positi on . 

I WARNIN G I 
Check that the trim indicators on the auto­
pilot controller indicate an average signal 
of zero before placing th e engaging switches 
in the ENGAGE position . A permanent de­
flection of any of the meters indicates that 
the automatic synchronizalion is not func ­
tioning and that the servo for that axis should 
not be engaged. Engaging a servomotor for 
an a.xis with an out-of-trim condition may 
result in a violent maneuver. 

7. Select mode of operation (K6A or INS) 

8. Move the engaging switches to the ENGAGED 
position. 

Note 

The autopilot may be used to provide 
a stable, weapons delivery platform when 
the airplane is in the attack posture. By 
engaging only the elevator servo and al­
titude hold, the pilot can coordinate 
aileron and rudder control pressures 
manually while the autopilot. maintains 
a stable altitude. 

WARNING I 
During normal operation, do not attempt to 
overpower or assist autopilot pitch control 
through use of the control column. To do so 
will cause the autopilot to oppose pilot input 
with elevator trim causing an adverse out-of­
trim condition. If the autopilot is discon­
nected while in this condition, a violent pitch 
maneuver may resul: with possible structural 
damage. 

Note 

Do not engage the autopilot when in a turn or 
just after a prolonged turn. 

I WARNING I 
Continually monitor the autopilot trim indi ­
cators during normal autopilot operation to 
ensure that the aircraft is properly trimmed. 
If a sustained out-of-trim condition is ob­
served, disengage the appropriate autopilot 
axis, re trim the airplane, re-engage the 
autopilot axis. 
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WA R N ING I 
Prioi· lo disengaging any autopilot axis , 
maintain firm control of the rudder pedals 
and control wheel. Failure to do so maY 
result in a violent maneuver if an out-of~ 
trim cond ition exists during disengagement. 

The airplane is now under aulomalic control about all 
three axes. Any axis may he controlled manually by 
placing the en~~ing switch for that axis in the OIS­
ENGAG F:D posiuon. Standard maneuvers m:i.v be ex-
ecuted with the pitch and turn knobs . · 

WARNING I 
To prevent possible structural damage lo 
the vertical stabilizer m the event of a rud­
der mallunction, perform the following while 
accelerating or decelerating through 200 
KIAS. disengage the autopilot rudder axis, 
retrim the airplane, re-engage the rudder 
a.xis. 

Note 

In recove ring from a turn, return the turn 
knob to the detent slowly . Returning the turn 
knob to the detent too quickly will result in 
a control overshoot and then stabilizing in a 
wing-low attitude . 

Note 

Substantial changes in airspeed (20 !11 30 
knots) wilh the autopilot engaged and with tht• 
altitude control on, may result in alti!udl' 
gain or loss . The r ecommended pruccdures 
to follow under the above conditions is to 
disengage the autopilot , re trim the a1rpla1w 
at the desired airspeed, and then r e -engairt· 
the autopilot and turn the altitude control on . 

Automatic flight may be discontinued aL any lime by 
pressing the pilot's or copilot's autopilot re lease 
button, by placing the servo engagin(! switches in the 
DISENGAGED position, or by placin(! the pilot switch 
in the OFF position. 

RADIO BEAM COUPLER 
EQUIPMENT. 

The radi o beam coupler equipment operates with the 
autopilot to provide automatic flight on VOR, TACAN 
and Doppler courses or guide the airplane on localizer 
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and glidf'path beams. The radio beam coupler ampli­
fies and modilies !Hg-nab n~t.:eived uy lhe ILS , VOn. 
or tacan rece ivers, and supplies lhc modified sig-nals 
lo the autopilot to guide th e airplane on the selcct~d 
course . The various functions of the radio beam 
coupler a r e connected lo the aulopilot by lhe radio 
beam coupler switch. Th e autopilot mus! be m opera­
tion for the radio beam coupler lo function. The rn.dio 
beam coupler is powered thr ough the autopilot circuit 
breaker s . 

OPERATION OF RADIO BEAM COUPLER 
EQUIPMENT. 

By r adio Sil!nals received from the localizer and VOR. 
TACAN. and glide slope recei vers , signa ls from the 
Doppler system and heading information from the No . 
1 N- 1 compass, the radi o beam couplf'r controls the 
autopilot lo accomplish automatic range flight or auto­
matic approaches. 

VOR and Tacan Operation .. 

To accomplish automatic fli ght on a VOR or TACAN 
course: 

a. Place the aut opilot in operation. 

b. Tune the TACAN or VOJ1 receiver to the desired 
frequency. 

c . Turnpilot'sinstrument selector switch to desired 
system. 

ci. Set the desired course on the pilot's horizontal 
situation indicator, or ID-24 9. 

Note 

On Doppler equipped airplanes, the autopilot 
selector switch should be positioned to VOR 
prior to turning the radi o beam coupler switch 
to the RANGE-LOC position. 

e. Turn the radi o beam coupler switch to the RANGE­
LOC position. 

If the airplane is not on the selected course, the auto­
pilot will turn the airplane to a 60- degree intercept 
heading. When the selected course is reached, the 
autopilot will turn the airplane to bracket the course. 
After course interception and bracketing, the auto­
pilot, through the beam coupler, will fly the airplane 
along the selected course. When the "zone of confu­
sion" over the station is reached, a sensor circuit 
cuts out coupler response to the erratic beam signal 
and provides smooth straight flight on a course that 
i s indicated by gyro reference and corrected heading 
i nformation. Upon reaching the far side of the "zone 
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of confusion'', the radio beam coupler smoot hly re­
establishes beam signal control. Within the "zone of 
coniusion", course changes up to 30 degrees may be t;;.:·' 

@ i accomplished by selecting a new course on the HSl, or 
ID-249 . Between stations, course changes up to 5 de-
grees may be accomplished in the same manner. u 
larger course changes are required, it is necessary 
to recycle the radio beam coupler switch to the GYRO 
PILOT position after selecting the new course to re ­
establish the initial bracket coupler configuration: then 
the radio beam coupler switch shou Id be returned to the 
RANGE-LOC position. 

Automatic Approach (ILS ). 

To accomplish an automatic approach to an instru­
ment landing facility : 

a . Place the autopilot in operation. 

b. Tune the localizer and VOR receiver to the de­
sired frequency. 

c. Position the instrument select switch to VOR ILS. 

d. Establish an intercept course, up to 60 degrees, 
to the localizer beam. 

Note 

Interception must take place beyond the outer 
marker and below the glide path. 

Note 

On Doppler equipped airplanes. the autopilot 
selector switch should be positioned to VOR 
prior to turning the radio beam coopler switch 
to the RANGE -LOC position. 

e. Turn the radio beam coupler switch to the RANGl::­
LOC position. The autopilot will fly the airplane on 
the intercept heading and turn onto the localizer beam 
upon interception. When the localizer heading is es­
tablished turn the radio beam coupler switch to the 
APPROACH position. When the glide slope is inter­
cepted, the altitude control switch will go to the OFF 
position, and the airplane will begin a descent down 
the glidepath. 

Note 

The radio beam coupler system is not an 
automatic landing system. Under all condi ­
tions, automatic control should be discon­
tinued at a safe altitude and the landing 
completed manually. All operations of the 
radio beam coupling equipment can and 
should be monitored on the attitude-director 
indicators. 
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Localizer Operation. 

WARNING I 
The radio beam coupler guidance is ·not cut out 
automatically in the zone of confusion over the 
locali zer transmitter when the airplane is flown 
over the transmitter. 

To accomplish automatic flight inbound on the front 
beam or outbound on the hack beam of a localizer 
course: 

a. Place the autopilot in ope ration. 

b. Tune the localizer and VOR r eceiver to the desired 
frequenc y . 

c. Position the instrument s e lect switch to VOR ILS. 

d. Establish an intercept course, up to 60 de~rees, 
to the localizer beam. 

Note 

On Doppler-equipped airplanes. the autopilot 
selector switch should be positioned to VOR 
prior to turning the radio beam coupler switch 
to RANGE-LOC. 

e. Turn the radio beam coupler switch to RANGE­
LOC. The autopilot will fl y the airplane on the inter­
cept headingand turn onto the localizer beam upon in­
terception. After interception. the autopilot will fly 
the airplane along the lo ca U zer beam course. 

f. If accomplishing a front beam loca lizer approach, 
position the altitude control switch to OFF and control 
airplane descent with the pitch control knob(s). 

To accomplish au tomatic flight inbound on the back 
beam or outbound on the front beam of a localizer 
course : 

a. Accomplish above steps a through d. 

b. Turn the ratlio beam coupler switch to BLUE 
LE FT - LOC. The au topilol wi 11 fly the airplane on the 
intercept headingand turn onto the localizer beam upon 
interception. After interception, the autopilot will fly 
the airplane along the localizer beam course . 

c. If accomplishing a back beam localizer approach, 
position the altitude control switch lo OFF and control 
airplane descent with pitch control knob(s) . 

OPERATION OF THE AUTOPILOT IN 
CONJUNCTION WITH THE DOPPLER 
COMPUTER . 
Once the Doppler computer system has been placed in 
operation a l the navigator's station, according to the 
instructions in the paragraph OPERATIONS OF THE 
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DOPPLER COMPUTER, the autopilot can be used to 
navigate the airplane to the desired destination. 

To accomplish automatic flight using lhe Doppler 
computer: 

a. Place lhe Doppler compute r s ystem in operation 
at the navigator's station. 

b. Position the distance scale switch on the au xi Lary 
cross-track panel lo NA V. 

c. Place the autopilot in operation. 

d. Position the autopilot selector switch to DOP ­
PLER. 

e. Turn the radio beam coupler switch to the RANGE­
.LOC position. The autopilot will now fly the airplane 
to the de sired destination. 

Note 

II the airplane is being flown on a course which 
has several "destina tions" in the form of end 
points of the various legs of a planned flight. 
the autopilot should be turned to the GYRO 
PILOT position prior to reaching these des­
tinations , and the airplane turned to the new 
heading. The 5-degree bank-angle turn charac­
teristics of the autopilot would otherwise intro ­
duce an unnecessary. long-way-around. devia­
tion from the planned flight plan. 

FIRE CONTROL SYSTEM. 

The fire control system performs analog computations 
to provide attack guidance steering information , opti­
cal gunsight aiming information, attack situational 
display data , and weapons fire-enable signals for emp­
ploying the gunship firepower against selected ground 
targets. The system operates on azimuth and eleva­
tion resolver signals from one of four selectable sen­
sors or from synthetic signals developed by the in· 
ertial targeting system (INS) ; pitch, roll, and heading 
signals from the gunship attitude reference system; 
and manually selected inputs. The fire control sys­
tem assumes that the guns are pointed at a pre­
determined point, and when a target is sighted by 
one of the sensors, the azimuth and elevation angles 
received from the sensor can be correlated with the 
gun angles to calculate the firing orbit, of the air­
craft. Information from the fire control computer is 
displayed on the attitude directional indicator for 
guidance to the attack circle and in the optical gun­
sight to maneuver the aircraft into proper firing posi­
tion. The system consists of a fire control computer 
(FCC), fire control panel (FCP), optical gunsight, fire 
control display unit (FCD), boresight box, attitude 
directional systems, inertial targeting system (INS), 
and the sensor systems (Figures 4-50 and 4·51). 
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fire control system diagram 
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maior fire control system components 
ELEC PROTECT ION 

EQUIPMENT LOCATI ON OPERATOR FUNCTION SYS AMP TYP E LOCATION 

A l RBORNE ILLUMINATION LIGHT SET AFT CARGO RAMP 10 AI RBORNE AC so CB 13 EAJ AUX. AC POWER 

AN/AV0-8 I 40 KW l ILLUMINATION BOX 
DC 5 CB CARGO COMPT. DC 

CB PANEL 
DC so CB CAR GO COMPT. DC 

CB PANEL 

AIRBORNE SEARCHLIGHT SET AFT OF LEFT PARA- TV OPERATOR AIRBORNE AC 5 CB CARGO COMPT AC 

AN/AV0.17 12 KWI TROOP DOOR ILLUMINATION CB PANEL 
I VISUAL & IN-
FRARED) 

AC 7.5 CB CARGO COMPT. AC 
ce PANEL 

DC 100 FUSE MAIN POWER DIST. 
BOX 

ATTITUDE INDICATING SYSTEM. A'.14G UNDE R I R OPERATOR PILOT & NAV PITCH. ROLL. & AC 2 CB M AIN POWER DIST. 

CONSOLE IPALLETI HEADING IN- BOX 
FORMATION 

AC 5 CB (3 EAi MAIN POWER DIST. 
BOX 

ATTITUDE INDICATOR. ARU-11/A PILOT INST. PANEL RECEIVES SIG- DISPLAYS PITCH, AC 2 CB MAIN POWER DIST. 

AND FCO CONSOLE NALSFROM ROLL , HEADING. BOX 
FIRE CONTROL & FIRE CONTRO~ 
COMPUTER. INFORMATION. 
AND A24G 
OR L TN·SI SYS. 

AC 5 CB 13 EAi MAIN POWER DIST. 
BOX 

SORESIGHT ADJUST PANEL BE LOW AND AFT OF SENSOR BORE· - - -
OPTICAL GUNSIGHT SIGHT 

FIRE CONTROL COMPUTE R NAVIGATOR STATION NAVIGATOR SOLVES THE AC 5 CB MAIN POWER DIST. 
FIRE CONTROL BOX 
PROBLEM 

DC 2 CB CARGO COMPT. DC 
CB PANEL 

DC 5 CB MAI N POWER DIST. 
BOX 

FIRE CONTROL DISPLAY NAVIGATOR STATION NAVIGATOR ""D'IBl't.A ~Ar ;::c 5 CB MAIN1'0WcR DIST 
CONTROL IN- BOX 
FORMATION 

DC s CB MAI N POWER DIST. 
BOX 

fl.ARE EJECTOR SET, CONTROL PEDESTAL, COPILOT, A IRBO RNE DC 5 CB (2 EAi CARGO COMPT DC 

A N /ALE· 201VI FLIGHT ENGIN EER E NGINEER, CO UNTER· CB PANEL 
STATIO N . F WD A NO FWD SCANNER. ME A SUR ES 
AFT SCANN E R AFT SCA NNER DC 25 CB CA RGO COM PT DC 
STATIONS, F W D OF C B PANEL 
RIGHT PARATR OOP 
DOOR. I.EFT ANO 
R IGHT WHEEL WELL 

GUNSIGHT SERVO AMPLIF IER PILOT'S SIDE SHELF AMPLIFI ES SIG· 
NALS TO THE AC .5 FUSE PILOT'S SIDE 
OPTICAL GUN· SHELF 
SIGHT 

INERTIAL NAVIGATION SYS:rEM, FCOSTATION FCC PROVIDES AIR- AC 10 CB (3 EA) FCO CB PANEL 

LTN- 51 
PLANE ATTI-
TUDE ANO TAR- DC CB FCO CONSOLE 
GET POSITION 
DATA 

INFRARED DETECTING SET, AN/AA0·7 FORWARD OF I.EFT I A OPERATOR TARGET AC 10 CB (2 EAi CARGO COMPT AC 

MAIN GEAR WELL SEARCH CB PANEL 

DC 7.5 CB CARGO COMPT. DC 
CB PANEL 

DC 15 CB CARGO COMPT. DC 
CB PANEL 

DC 20 CB CARGO COM PT. DC 
CB PANEL 

Figure 4 -51. (Sheer 1 of 2) 
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maior fire 

EQUIPMENT 
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control system 
components (cont) 

ELEC PROTECTION 

LOCATION OPER A T OR FUNCTION SYS AMP TYPE LOCATION 

T V/LASER TV OPE RATOR NIGHT oc 5 CB (2 EAi TV CONSOLE 
PLATFORM TARGE T 

SEARCH 
AND DC 20 CB CARGO COMPT DC 

RANGING CB PANEL. 

TV / LASER TV OPERATOR LASER TARGET AC 5 CB MAIN POWER DIST. 
PLATFORM DESIGN ATION BOX 

DC 50 ca MAIN POWER D IST. 
BOX 

TV / LASER T V OPERATOR NIGHT TARGE T AC 5 CB 12 EA! TV CONSOLE 
PLATFORM SEARCH 

DC 5 ca 1sEM TV CONSOLE 
DC 7 CB 12 EA i TV CONSOLE 
AC 5 CB FCOCONSOL.E 
D C 5 CB 12 EAl FCO CONSOLE 

AC 5 CB IR OP. STATION 

D C 5 CB 12 EA) IR OP. STATION 

NAVIGATOR STATION NAVIGATOR DISPLAY OF AC 5 ca 13 EAi RADIO JUNCTION 
MOVING RADAR BOX 
TARGETS 

DC 5 CB RADIO JUNCTION 
BOX 

PILOT STATION PILOT DISPLAYS TAR· AC 5 CB MAIN POWER DIST. 
GET INFOR- BOX 
MAT ION 

DC 5 CB MAIN POWER DIST. 

BOX 

LEFT PARATROOP DOOR EWO SEARCH FOR. AC 10 CB CARGO COMPT . AC 
ACQU I RE A ND CB PANEL 

TRACK l·BAND 
RADAR BE A -
CONS 

DC 5 CB CARGO COMPT, DC 
CB PANEL 

PILOT, FCO, EWO, I R, N AVIGATOR, DISPLAY OF DC 5 CB MAIN POWER D IST. 

TV STATIONS PI LOT, FCO, SENSOR ANGLE BOX 
EWO, IR INFORMATION 
OPERATOR, 
TV OPERATOR 

NAVIGATOR STATION OPERATED BY RELAY SWI TCH· AC 2 CB ssu 
CONTROL I N G & POWER DC 7.5 CB ssu 
SWITCHINJ AMPLIFICATION AC 2 CB RADIO SUS 
UNITS AT IP., FOR SENSOR AC 2 CB RADIO SUS 
EWO, FCO.& PLATFORM DC 7.5 CB RADIO BUS 
TV STATION S. SL AVING. ALSO 

JUNCTION BOX 
FOR SENSOR 
SIGNAL AND 
POWER LINES. 

PILOT'S INSTRUMENT RECEIVES DISPLAYS 
PANEL SIGNALS FROM STEERING ltoi-

FIRE CONTROL FORMATION TO 
COMPUTER ATTACK CIRCLE 

F CO STATION FCO RECORDS VIDEO AC 5 CB 13 EAJ FCO CONSOLE 
ANO AUDIO DC 5 ca FCO CONSOLE 

SIGNALS 

Figure 4·51. (Sheet 2 of 2) 
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fire control computer, display, boresight 
panel, and FCS inverter component locations 

A 

6 

·' VOLTMETER, AMMETER, INV CONT, SWITCH 
AND F.C.S. SWITCH 

1. VOLTMETER, AMMETER, I NV CONT SWITCH, AND 
F.C.S SWITCH 

2. FCS INVERTER 

{ 

3. FIRE CONTROL COMPUTER CP-1034/AYK-9 
A 4. FIRE CONTROL DISPLAY E247900·4 

5. FIRE CONTROL PANEL C-8569/AYK-9 
6. BORESIGHT ADJUST PANEL C70905010 

Figure 4-52. 

FCS INVERTER 
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FIRE CONTROL COMPUTER CP-1034/AYK-9 

Figure 4-53. 

4-112 

llCt.OUt1•. 

e::3 ot <:11t ' ' 

® EJ 
. ® 

· · ·ar1~if.:D .... 
A 
F 

"''"''" .. ...... .. 
@iID 

. 

FIRE CONTROL PANEL 
C-8569/A Y K-9 

ZIMU TH SENSOR , 2 3 

@ © @ 
© 4 5 6 

@ © @ 
1 2 3 

© @ @ 
4 5 6 

@ © @ 
ELEVATION SENSOR 
BORESIGHT AOJUST 

© 

© 

BORESIGHT ADJUST PANE L C709095910 

e 



c 

C
•. 

I 
} 

.,. 

BORESIGHT CONTROL PANEL. The boresight con­
trol panel, located on the pilots side panel as shown 
in figure 4-54 consists o f a panel and housing which 
contains 1 2 four-wire resolvers. The resolvers are 
geared to shafts that extend through thP panC'I for 
Allen wrench adjustment. Each adjustment is lockt>rl 
with knurled th u mbnuts. The adjustments AZIMUTH 
SENSOR and ELEVATION SENSOR 1, 2, 3, 4. 5. 
and 6 , correspond to TV, RAD, IR, BC, spare, and 
2KW ILLUM, respectively. Adjustments are made to 
correct for associated system installation errors. 

Note 

The TV platform can be must accu­
ra tely aligned to the gunship hard­
poin t alignment reference and should 
be used as th e reference platform for 
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inflight alignmPn~ adjustments lnflight 
alignment adjustments t.o tht> TV plat· 
form should only be made in cases of 
serious geometry problems after t horough 
analysis of other geomPtry factors. 

ALIGNMENT HARD-POINT 

Sensor boresight/alignment p rocPdures are performed 
to insure harmonization of the guns . the gunsight, 
and the sensors. All are aligned to a common ref­
erence called thP hard-point. The hard-poin t. is a 
block of machined metal that is bo lted to the 
cargo noor at station 25 5 just aft of the TV/ 
Laser Platform. It is prPcisely aligned parallel t.o the 
wing axis and perpendicular t.o the longitudinal axis 
of !.ht• aircraft t.o provide a zero azimuth and zero 

Figure 4-54. 
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elevation reference on the left. side of the aircraft. 
A 20mm hole i ~ l>ured into the end of the block 
for insertion of a specially adapted D-1 sextant 
which is used for alignment sighting. 

FIRE CONTROL SYSTEM INVERTER 

The fire control system inverter is the primary 
source of power for the fire control system, while 
the airplane system is a backup source of power. 
The inverter is controlled by the two-position (ON­
OFF) INV CONT toggle switch located on the main 
power distribution box (figure 4-52). When use of 
t he inverter is not required the switch should be 
turned OFF. Power is supplied from the main de 
bus. Two meters are installed on top of the main 
power distribution box; one indicates inverter (115 
± 3 volts ac) and the other inverter frequency (380-
420 Hz). A three-position (AC PWR-OFF-INV PWR) 
FCS toggle switch, below thf INV CONT switch , 
enables the navigator to select either the airplane 
power supply or the fire control inverter. There are 
two circuit breakers for protection. One is mounted 
in front of the inverter on the outside of the elec­
tronics rack on the forward right-hand side of the 
cargo compartment. The other one is located be­
tween the two inverter control switches on the 
main de bus. 

FIRE CONTROL SYSTEM INVERTER TURN-ON. 
Turn on inverter as follows: 

1. Place lNV CONT switch to ON position. Allow 2 
minutes warm up time. 

2. Place AC PWR-OFF-INV PWR switch to INV 
PWR. 

( cAu!toN ] 
The INV CONT switch must always be in ON 
position before AC PWR-OFF-INV PWR 
switch is placed in INV PWR position. 

FIRE CONTROL SYSTEM INVERT TURN - OFF. Turn 
off inverter as follows: 

1. P lace AC PWR-OFF-INV PWR switch to OFF. 

2. Place INV CONT switch to OFF. 

FIRE CONTROL COMPUTER (AYK-9) 

The fire control computer (figure 4-52, 4-53) located 
at the navigator's station consists of two subsystems, 
the fire control computer and the fire control panel. 
(Figure 4-55, 4-56). They receive information from 
the INS or 2 axis gyros, sensors , and also manual 
inputs, and compute the fire control problem into 
usable data . This data is forwarded to the gunsight, 
ID-48 indicator, ARU-11 /A indicator, and the fire 
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control display to accurately control weapons fire 
on the designated target. Controls on the computer 
and panel provide manual inputs for the wind 
speed and direction, target offset distance and direc­
tion, elevation and azimuth corrections, projectile 
drop time, coincidence window, and true airspeed 
and altitude. Power for operation of the computer 
is 28-volt de and 115-volt ac through circuit 
breakers located on the main power distribution box, 
cargo compartment de circuit breaker panel , and fi re 
control panel. 

FIRE CONTROL PANEL CONTROLS AND 
FUNCTIONS 

The controls and functions are shown in figu re 
4-57. 

Fire Control Computer (FCC) Controls and 
Functions 

The Fire Control Computer is activated by the FCP 
power switch. The FCC controls and their functions 
are explained in figure 4-58. 

SYSTEM OPERATION 

For proper system operation the correct azimuth and 
elevation counts, computer T AS, and computer true 
altitude must be input by the operator to enable 
the aircraft to fly a coordinated turn about the tar­
get. In order to place ordnance on the target the 
guns must be set to values corresponding to the 
computer settings. If fixed reticle operation is anti · 
cipated then the gunsight must be properly set. 
These values may be obtained from T.O. 1C-130(A)A 
-34-1-1. ln addition to the above nominals (computer 
TAS, azimuth and elevation counts, and altitude; gun 
settings; and sight setting) the aircraft must be flown 
at the nominal, 30° left bank angle. This bank angle 
is computer hard wired and must not vary. Assuming 
the above mentioned nominals are properly set then 
the pilot must maneuver the aircraft to place it on 
the attack circle at the nominal TAS, bank angle, and 
altitude. If, at gunfire time, the aircraft varies from 
these nominals then the projectile cannot be expected 
to hit the target. In most cases there will be a bal­
listic wind acting on the projectile between the gun 
and the target. The computer will compensate for 
wind if the proper drop time and wind velocity / 
direction are inserted. In close support situations, an 
offset may be inserted which moves the computed 
aiming point from the position the sensor is track-
ing to the offset point. 

ATTITUDE INDICATORS (ARU-11A) 
(4012F) 
Five instruments are located throughout the airplane 
to display aircraft pitch, roll, and in the case of 
the ARU-11/A heading from either the INS (pri· 
mary) or the 2 ax.is (secondary). The selection is 
made by the FCO using the Attitude Reference 
Switching Unit. 

e 
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fire control computer (FCC) 

Figure 4-56. 

4012F Indi cators: (Figure 4-59). One indi cator is lo­
cated at each of the following stations; Nav station, 
IR/EWO station, and thP TV station. 

ARU-11/A Indicators: (Figure 4-59). One indicator is 
located at the Pilots station and one at the FCO 
station. The Target Bar and the Bank Steering Bar 
on the pilot's indicator are used for approach 
guidance to place the aircra ft in the firing orbit 
(figure 4-60). The pilot should be able to center the 
needles at 30° of bank, transition to the gunsight 
and find the fi xed reticle , within 8.5 mils of the 
target reticle. The target bar and bank steering bar 
are inoperative on the instrument located at the 
FCO station. 
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OPTICAL GUNSIG HT 

Th e opt ical gunsight (figure 4-61) provides a fix~d 
reticle and a computer-controlled movable reticle 
display to the pilot suitable for steering the airplane 
on a course that maintains the target within the 
field of fir e of the airplane guns. The sight reflects 
five optical displays from the sight reflector on to 
a combining glass in the field of view of the pilot. 
These displays are a fixed reticle, a movable reticle, 
four sets of two reticle limit indicators, eight sensor 
not tracking indicators, and eight coincidence win­
dow indicators. Gunsight components are located on 
and above the pilot sid e panel. Guidance information 
is received from t hE' fire control computer through 
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~ 
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fire control panel (FCP) controls and functions 
CONTROL FUNCTION 

Power Switch OFF/ ON rotary switch that controls power supplied to the com-
puter. 

AC and DC Reset Provide 3 Amp AC and 5 Amp DC protection for the FCC. 
Circuit breakers 

SENSOR SELECTOR S1 x-position rotary switch that selects the primary sensor input 
Switch to be processed by the FCC for attack guidance. 

1. NOD Selects the AN/ASQ-145(V) LLLTV. 
2. RAD Selects t he APQ-150 Beacon Tracking Radar. 
3. IR Selects the AN/ AAD-7 I nfrared Detecting Set . 
4 . FOUR Selects the ASD-5 Black Crow (BC) Sensor. 
5. FIVE Selects the L TN-51 INS. 
6. SI X SPARE 

CONSENT 6 Green consent lights w ill il luminate when the PRESS-TEST 
ind icators and switch is depressed provided the lamps dimmer control is pro-
PRESS-TEST perly adjusted. The consent lights wi ll Illuminate for each sensor 
switch when the respective sensor consent switch or circuit is activated , 

without regard to whether or not that sensor is the primary 
sensor. The computer consent circuit will permit the guns to fire 
only when the primary sensor's consent circuit is activated 
(AUTOMATIC MODE ONLY). 
The RADAR automatically provides a consent signal as long as 
lock-on is maintained. The I NS provides a continuous consent 
signal. 

D immer Control Tandem rotary knobs: Inner knob controls the intensity of the 
Knobs consent indicators and outer knob controls the intensity of the 

panel illumination lights. 

PNL/COMP TEST Down position for normal operation. Placing switch in the UP 
Switch position initiates test funct ion. PNL indicator illuminates when 

test problem is correctly set into system to indicate sensed 
panel voltages are present. COMP indicator illuminates when com-
put er solution is within 30 min. of arc. 

'·.··) AZIMUTH CORR Indicates azimuth correct ion (0 to 500 to 999 counts) representing 
a correction of -10 to 0 to + 10 degrees at 50 counts per degree. 
Nominal setting is 500 counts or 0 degrees for all altitudes. Cor-
rections are set into the counter with the adjacent PUSH TO TURN 
control knob. 

ELEVATION CORR Indicates elevation correction (0 to 100 to 999 counts) representing 
counter and control +5 to 0 to -45 degrees sight line depression angle. T here are 20 
knob counts per degree with a setting of 100 counts representing 0 

degrees sight line. A new nominal value must be set for each al-
titude and airspeed. Corrections are set into the counter with tile 
adjacent PUSH TO SET control knob. 

COINCIDENCF. Used to set diameter of coincidence angle circuit. The coincidence 
WINDOW circuit ind ica tes allowable firing angle error and inhibits gun firing 

when the fixed and movable gunsight reticles become separated by 
a distance equal to one-half the setting (AUTOMATIC mode only). 
The dial is manually set by the adjuacent PUSH TO TURN knob. 
Range 0-30 milliradians. 

TARGET OFFSET Provide offset attack guidance to a target up to 999 meters 
Controls in any selected d irection from the primary sensor aim point. 

DISTANCE METERS PUSH TO TURN knob manually sets offset distance in meters 
counter and control (0 to 999) in the counter window. 
knob . 

Figure 4-57 (Sheet 1 of 2). 
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fire control panel (FCP) controls and 
functions (cont.) 

CONTROL 

DIRECTION DEGREES 
Counter and Control 

Target Offset 
Override (OVRD/NORMAL) 
Switch 

Wind Circuit 

WIN DSPEED KNOTS 
counter and control 
k nob 

WI N D DIR DEGREES 
and control knob 

DROP TIME SECONDS 
counter and control 
knob 

FUNCTION 

PUSH TO TURN knob manual ly sets offset direction {O to 360 
degrees} in the counter window. 

NOTE 

If the FCC is receiving true heading reference, set true offset direc­
tion. I f the FCC is receiving magnetic heading reference, set mag­
netic offset direction. 

NORMAL posit ion provides offset attack guidance. Direct fire at the 
primary sensor aim point is maintained whenever D ISTANCE METERS 
setting is ZERO. OVRD position overrides target offset distance 
which is set into computer providing direct fire at the primary sensor 
aim point. RED D IR (direct) l ight wil l bl i nk when OVRD is selected. 

Wind information set into the computer provides an offset a im 
point upwind from the target which the gunsh ip orbits and allows 
the wind to blow the projecti les to the target. The w ind set into 
the computer Is a ballistic wind • the average wind affecting the 
projectile from the muzzle to impact. 

PUSH TO TURN control knob sets in a bal li stic wind speed from 
0 to 50 knots. 

PUSH TO TURN control knob sets in the bal l istic w ind direction 
from 0 to 360 degrees. 

NOTE 

If the FCC is rece1vmg true heading reference, set true wind 
direction. If the FCC is receiving magnetic heading reference, set 
magnetic wi nd direction . 

PUSH TO TURN control knob sets in the time of fall (0 to 
10 seconds) of the projecti le being fi red. The time of f all set­
ting determines the amount of ball ist ic wind effect which t he 
computer uses in its computations . It is a wind scaling factor. 
T ime of fa ll must be set greater than zero i n order to appl y 
wind to the f ire contro l computati on problem. 

Figure 4-57 (Sheet 2 of 2). 

the gunsight control panel and the gunsight servo 
amplifier. Power for operation of t he gunsight is 

Combining Glass 

28 volt de and 115 volt ac through circuit breakers 
located on the main power distribution box. 

GUNSIGHT COMPONENTS 

Gunslght Head Assembly 

The gunsight head assembly (figure 4-61) is mounted 
above the pilot side panel just aft of the pilot swing 
window and contains a lense that projects the images 
on to the combining glass. The head assembly has 
provisions for elevation and azimuth adjustments and 
access for light bulb replacement. 

4-118 

The combining glass (figure 4-61) is a transparent 
window mounted on the upper right hand side of 
the gunsight head. The optical displays are reflected 
on the glass for pilot view. 

Azimuth Adjust 

'The azimuth adjust knob (figure 4-61 ) is used to ad­
just the azimuth of the gunsight head. A lock nut 
behind the adjust knob may be used to lock the 
knob in the desired position. ' ' 
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fire control computer {FCC) controls 
and functions 
CONTROL 

TAS KNOT S 
indicator and 
control knob 

Al Tl TU DE 
Switch 

SYSTEM ALIGN 
Switch 

NORM 
ALIGN 

SLANT RANGE 
Switch 

A L IGN indicator 

FUNCTION 

PUSH TO TURN control knob sets tt"e firing orbit nominal com· 
puter true airspeeds from 150 to 220 knots. 

Selects the nomina l firing alti tude from A through H . 

Two-pos1l1on NORM/ALIGN Spring guaroed toggle switch. 

The normal inflight position 
Used for system ground al ignment, the ALIGN position selects 
a preset simulated left 30 degree bank angle. 

Not functional in present installation. The switch position is 
immaterial. 

Indicates system is in align mode. 

Figure 4·58. 

4012F 
AUXILIARY ATTITUDE 

INDICATOR 

ARU-11 / A ATTITUDE INDICATOR 

Figure 4-59. 

4-119 
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x AXIS I 
LC»IG llUDlllAL----1 

I ,---r Y AXI $ 

LATERAL 

X AXIS POltlTED AT IP. 
TARGET FMllARD OF Y AXIS. 

AIRCRAFT DRIFTED TO LEFT. 

BAHK STEERING BAR anwtllS RIGHT TURN. 

X AXIS TO LEFT Cf IP . 

X AXIS POINTED AT IP. 
TAAGET FORWARD OF Y AXI S. 

BANK STEERING BAR BEGI NS Cat'ANDIHG LEFT 
TURN TO POSITIOH AIRCRAFl IH 30 DEGREES 

IOll llAL BANK ~T ORBIT INTERCEPT. 
Y AXIS HEARIH6 ACTUAL TAJIGEHT. 

Al RCRAFT AT CWUTED TAHGiHT. 

BAHK STEERI NG SAR C!»9WIDING LEFT TURH. 

BANK STEER I NG BAR C~ND I HG LEFT TURN . 
Y AXIS NEARING ACTUAL TAHGEHl. 

AIRCRAFT AT ACTUAL TAHGE/ll IN !O DEGREE BAHi:. 

TARGET, BAR HEAR CENTER (itJLU INDICATING 
Y AXIS on TARGET. 

AIRCRAFT AT TARGET ORBIT INTERCEPT TAHGEHT. 

TRANSITION POI NT TO GUHSIGHT. 

2000 ft . 

Figure 4-60. 
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Azimuth Protractor 

The azimuth protractor (figure 4-63) indicates the gun­
sight head azimuth setting in degrees and minutes. 

Elevation Adjust 

· • · The elevation adjust knob (figure 4-61) is used to ad­
~·~·f"i,l just the elevation of the gunsight head. A lock nut 
'fr~f.~'.·' behind the adjust knob may be used to lock the 

,_. knob in the desired position. 

Elevation Protractor 

~1 
J The elevation protractor (figure 4-63) indicates the 

gunsight head setting in degrees and minutes. 

Gunslght Ampllfler 

The gunsight amplifier is located just aft of the gun­
sight head and consists of an azimuth amplifier, an 
elevation amplifier, and a power supply. The ampli­
fiers provide amplification of the azimuth and eleva­
tion input signals. These amplified signals are supplied 
to the servo network which furnishes a control cir­
cuit to the gunsight to drive the movable reticle. The 
power supply provides the necessary power required 
for the amplifier circuitry. The amplifier is protected 
by a 1/2 amp fuse which screws into the base of 
the amplifier housing. 

Gunslght Control Panel 

The gunsight control panel (figure 4-61) located out­
board of the pilot provides intensity control of the 
illuminated reticles and indicator lamp displays of 
the gunsight. The panel contains five rheostat con­
trols and two filament selector switches. The FIXED 
RETICLE and MOVING RETICLE controls are used 
to control intensity of the fixed and movable reticle 
displays. The OUTSIDE WINDOW (coincidence), SEN­
SOR NOT TRACK (consent), and RETICLE LIMIT 
controls are used to control respective indicator lamp 
displays. Lowering the intensity of the moving reticle 
display below the intensity settings of the indicator 
lamps will cause the intensity of the indicator lamps 
to lower correspondingly. The filament switches allow 
selection of filament 1 or filament 2 of the gun­
sights reticle double-filament lamps. An OFF posi­
tion is also provi<jed for each filament switch 
which deenergizes the reticle illumination circuit. 

Gunslght Test Panel 

The gunsight test panel (figure 4-61) provides the cap­
abilities to energize the moving reticle of the sight­
head without requiring the master arm switch to be 
set in ARM as long as the gun mode control panel is 
set in SEMI-AUTO or AUTO. The panel contains a 
GUNSIGHT NORMAL-TEST toggle switch which is 
used to provide the necessary ground to the gun-
sight control panel bypassing the master arm switch 
when the toggle switch is set to the TEST position. 
In the NORMAL position, the moving reticle will 
only be energized when the master arm switch is 

T.O. 1C-130(A)A-1 

placed in ARMED and the gun mode control panel 
is set to SEMI-AUTO or AUTO. The panel is lo­
cated on the pilot side panel. 

GUNSIGHT INDICATORS 

Fixed Reticle 

The fixed reticle (figure 4-61 through 4-62) is pre­
sent on the combining glass whenever power is ap­
plied to the gunsight and the fixed reticle light fil­
ament switch and light rheostat are turned on. It is 
stationary and is projected in the center of the com­
bining glass. The fixed reticle represents the aiming 
point of the guns. 

Movable Reticle 

The movable reticle (figure 4-61 through 4-62) is 
differentiated from the fixed reticle by its broken 
lines and cursors. It will appear on the combining 
glass whenever the gunsight is powered, the moving 
reticle light filament switch and rheostat are turned 
on, the fire control computer is powered, a sensor 
is selected at the fire control panel, and that sen­
sor's look angle is within the limits of the gunsight. 
Addjtjonally, the firing mode selector switch must 
be positioned to either the SEMI-AUTO or AUTO 
position. The movable reticle is servo-driven by 
computed azimuth and elevation signals corresponding 
to the sensor that is selected on the fire control 
panel. The movable reticle represents the target and 
is often referred to as the target reticle. 

Outside Window (colncldence) Lights 

Four sets of two amber lights (figure 4-61) are 
spaced around the periphery of the gunsight 
display at 90 degrees apart and illuminate when 
the movable and fixed reticle are separated by 
more than half the amount that is set in the 
fire control computer coincidence window. 

Sensor Not Track (consent) Lights 

A set of eight red lights (figure 4-61) are equally 
spaced around the periphery and illuminate to in­
dicate when sensor consent is not provided to the 
computer. 

Reticle Limit Lights 

Four sets of two white lights (figure 4-61) are spaced 
around the periphery of the gunsight display at 90 
degrees apart. A set will illuminate in one quadrant 
to indicate that the movable reticle has reached the 
limit of its travel and in which direction the reticle 
has moved off the display. 

NORMAL OPERATION OF THE OPTICAL 
GUNSIGHT 
1. Set computer ON/OFF power switch to ON. 

2. Set fixed reticle and moving reticle switches to 
FIL 1. If either reticle fails to illuminate, set 
associated switches to its FIL 2 position. 

4-121 
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optical gunsight components 
and indicators 

A 

4-122 

LIGHTS 

A-AMBER 
R-RED 
W-WHITE 

RETICLES 

1-FIXED 
2-MOVABLE 

AZIMUTH ADJUST 

ELEVATION ADJUST 

SIGHTHEAD INSTALL ATION 

SIGHT HEAD 

Pl LOT GUNSIGHT T EST PANEL 

Figure 4·6 1. 

PI LOTS GUNSIGHT CONTROL. PANEL 

.. 
~ · 

.. 
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gunsight reticle display 

-
I MOV ABLE RET ICLE (TARGET RETICLE) 

+ 

-t:~20MILS+ 
i--=. 50MILS 

I 65 Ml LS -----=t----i 

I 

--r--

PIPPER 

~ 
----- 65 MILS- ---

PIPPERS = l MIL 

EDGE OF PI PPER TO EDGE OF BAR = 20 MILS 

CENTER OF PIPPER TO END OF BAR = 65 MILS 

CENTER OF PIPPER TO FIRST CURSOR= 25 MILS 

l MIL = 1 FOOT/ 1000 FEET, IE, A TARGET M ISS OF 2 MILS 
FROM 9000 FEET= APPROX AN 18 FOOT MISS. 

Figure 4 -62. 

FIXED RETICLE 

20 MILS 

'1'.0. 1C-130(A)A-1 
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DETAIL 1 DETAIL 2 

a. Elevation : To set the gunsight in elevation, adjust 
the elevation control knob until the "O" on the minute scale is 
aligned with the desired degree mark . Then move the elevation 

control knob unti l the desired minute is aligned to the closest 
degree marl-.. 

b. Example: To set 20 degrees 45 minutes. First set 
the 9unsigh1 for 20 degrees fDetail 1 l . Then move the eleva· 
tion control knoh until the 4 5 minute mark is aligned w i:n the 
closest degree mark (Detai! 2) 

60' 
45' 
30 ' 
w 
0 

60 45 30- I~ o· 15 30 4S" 60' GO 45 30' 15- 0 tS' 30' 45' 60' 

AZIMUTH AZIMUTH 

c.;:TA:L 1 
AZIMUTH PROTRACTOR 

DETAIL 2 

c . Azimuth : To set the gunsight in azimuth, adjust the 
azimuth control knob until it is zeroed out. Then set the re· 
Quired minutes. 

d. 
(Detail 1 l. 

NOTE: 

Example: To set 60 minutes. first zero out the scales. 
Then adjust the sight to the desired minutes. (Detail 2). 

The gunsight is always set for zero or aft azimuth due to 
the gunsight mounting. 

Figure 4-63. 

&::.) 
~. 

e 

;, 



·~; 

e 

3. Adjust r.>Licle rheostats as desired. 

4. Adjusl cue light rheostats as desi red. 

5. Allow 5 minutes for warmup. 

Note 

Target acquisition may be accomplished 
by any sensor that provides the neces· 
sary input t.o the fire control computer. 

T.O . 1C·l30!AJ.\·1 

GUNSIGHT ADJUSTMENT 

For information on adjusting the gunsighl Sl'l' fi!!tm· 
4-63. 

Fire Control Display 

The fire control display (figure 4-65) displays va1 ;. 
ous sensor inputs, firing zone, safety zone . and a 
target symbol to control weapons fire on a desig­
nated target. These displays are presen ted on a crt 
and give the relationship of the pointing angle~ of 

6. Adjust elevat ion and azimuth scales to settings 
corresponding to thr firing altitude. 

7. Fly the aircraft mto the attack orbit. by approach 
guidance on the pilot ARU-llA attitude indicator. 

8. Transi tion to the gunsight and maneuver the air­
craft so as to super-impose the fixed reticle on 
top of the target reticle. 

any three of the five sensors, direction to th1 gun · 
firP imp:ict pattern on the ground. and location o f 
the target. The displavs are identified bv differt>nl 
symbols. A safety zo~e circle may be cent.rred around 
the symbol of the sensor t rained on a friendly force 
and used to determine when firing approaches Loo 
close to the friendly force. The display may be used 
as a guide to direct an individual sensor to look in 

9. Maintain the reticles super-imposed so that they 
have li t tle or no rate of movemen t and the 
outside window lights remain extinguished. Fire 
until the objective has been accomplished. 

a specified direction. Primary controls and indicators 
(figure 4-64) of this unit are located on the front 
panel. Power for operation of the display is through 
two circuit breakers on the main power distribution 
box de. One de fuse and one ac fuse, as well as 

10. Turn all rheostats and switches off pri or to land· 
ing. 

a spare fuse for each, are located on the lower left 
side of the unit. 

fire control display controls and indicators 

CONTROL/INDICATOR FUNCTION 

NOTE 

The SENSOR SYMBOL ASS IGNMENT section switches CHANNEL A, 
CHANNEL B positions, and the SAFETY ZONE and CHANNEL STAT US 
indicators prnvide coverage for six sensors, but only three of the six are 
decaled. However, five platform pointing angle signals are now being sup-
plied to the fire co ntrol display. These are signals from the TV, RAO, 
IR, BC and INS. Sta rting with the switches in the fu ly counterclockwise 
position, (TV selected OD indicated) when moving the switch clockwise the 
positions will correspond to TV , RAO, IR, BC and INS respectively. The 
corresponding six STATUS SYMBOL indicators should illuminate in turn 
from left to right. 

NOTE 

For proper referenced fire control display symbols refer to the front 
panel of the fire control display shown in figure 4-65. 

SENSOR SYMBOL ASSIGNMENT Consists of four groups of indicators: PRIMARY, A , B, 
CHANNEL STATUS Indicators and SAFETY ZONE. Each group contains an indicator 

for each of the sensors. II luminat1on of an indicator in 
each of the A, B, and SAFETY ZONE groups indic;ites 
position of associated CHANNEL A, CHANNEL B, and 
SAFETY ZONE select switch es. 

ETI HOURS Ind 1cates total elapsed time of unit operation. 

DIMMER STATUS Control Controls degree of illumination of A, B, and SAFETY 
ZONE indicators of SENSOR SYMBOL ASSIGNMENT 
section and the display graticule. 

Figure 4-64 (Sheet 1 of 3). 
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fire control display controls and indicators {cont.) 

DIMMER PANEL Control Controls degree of ill umination of PRIMARY portion 
CHANNEL STATUS indicators and panel edge-I ighting. 

SYMBOL SIZE SAFETY ZONE Control Adj usts diameter of safety zone symbol. (There is a 
linear relationship between circle diameter and ca Ii bra-
tions on SAFETY ZONE control.) 

SYMBOL SIZE FIRING ZONE AZ Adjusts azimuth d imension of firing zone symbol. (There is 
Control a Ii near relationship between azimuth dimension or ellipse 

and calibrations on FIRING ZONE AZ control.) 

SYMBOL SIZE FIRING ZONE EL Adjusts elevation dimension of firing zone symbol. (There Is 
Con tro l a Ii near relationship between elevation dimension of ell ipse 

and calibrat ions on FIRING ZONE EL control.) 

ALIGNMENT CENTER EL Control A ligns elevation position of dot (located on dis play when 
GAIN/ QPR/ CENTER switch ls In CENTER position) to 
center of display. 

ALIGNMENT CENTER AZ Control Al igns azimuth position of dot (located on d isplay when 
GAIN/ QPR/CENTER switch is In CENTER position) to 
center of display. 

ALIGNMENT GAIN EL Control Al lgns elevation position of dot (located on d isplay when 
GAIN/QPR/CENTER switch ls In GAIN position) to a 
position 3 cm above center of display. 

ALIGNMENT GAIN AZ Control Al igns azimuth position of dot (located 
on d isplay when GAIN/ QPR/ CENTER switch 
is in GAIN posit ion) to a posit i on 3 cm to 
right ot center of display. 

FOCUS Control Standard CRT focus control . 

INTENSITY Control Standard CRT intensity control. 

CENTER Pushbutton Switch When pressed, channel symbols or dots (depending on posl· 
ti on of SYMBOL CONDITION switches) are displayed at 
center of display. 

SCALE FACTOR SELECT COARSE/ Selects scale factor of display. In COARSE position , d isplay 
FINE Alternate-Action Switch/Indicator scale factor is 9 degrees per cm. Upper half of switch lights 

COARSE to indicate selection of coarse scale factor. In 
FINE position, display scale factor is 3 degrees per cm. 
Lower half of switchlight l ights FINE to indicate selection 
of f ine scale factor. 

SAFETY ZONE Switch Selected sensor symbol on display is encircled with safety 
zone symbol when SYMBOL CONDITION SAFETY ZONE 
switch is in symbol position. Safety zone dot is positioned 
at origin of selected sensor symbol when SYMBOL CON-
DITION SAFETY ZONE switch is in DOT position, or 
displays safety zone circle or dot at center of d isplay when 
corresponding sensor is not selected. Associated CHANNEL 
STATUS SAFETY ZONE indicator lights. 

CH ANNEL. B Switch Selects sensor to be assigned to channel B. Lights associated 
CHANNEL STATUS B indicator. (Channel B selection of 
senso r designated as primary sensor results in removal of 
cha nnel B symbol from d isplay). 

Figure 4-64 (Sheet 2 of 3). 
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--. fire control display controls and indicators (cont.) 
) ... 

~~ ·NFHANNEL A Switch Selects sensor to be assigned to channel A. Lights associated 
.A CHANNEL ST A TUS A indicator. (Channel A se lection of 

sensor designated as primary sensor, or sensor selected by 
CHANNEL B results in removal of channel A symbol from 
display). 

"~ 'iii SYMBOL CONDITION CHANNEL B In DOT position, replaces channel B symbol on display w ith 
DOT /sym bol / OFF Swi tch a dot. In symbol position, displays channel B symbol on dis-

play. In OFF position, removes channel B sym bol from di splay. 

SYMBOL CONDI TION CHANNEL A In DOT position, replaces channel A symbol o n display 
DOT /symbol / OFF Switch with a dot. In symbol position, displays channel A symbol 

on display. In OFF position, removes channel A symbol 
from display. 

SYMBOL CON DITION SAFETY ZONE In DOT posit ion, replaces safety zone symbol o n display with 
DOT /symbo l/OFF Switch a dot. In symbol position, displays safety zone symbol from 

display. In OFF p osition, removes safety zone symbol from 
display. 

SYMBOL CONDITI ON F rRING ZONE In DOT position, replaces firing zone symbol d i splay w ith 

e DOT / sym bol/0 FF Switch a dot. In symbol position, d ls::>lays firing zone symbol on 
display. In OFF position, removes f iring zone symbol from 
display. 

SYMBOL CONDITION TARGET In DOT posit ion, replaces target symbol on display with a 
DOT/symbol/ OFF Switch dot. In symbol position, displays target symbol on display. 

u:i:.~ In OFF position, removes target symbol from d isplay. 
,. ~· 

ALIGNMENT GAIN/OPR/CENTER In GAIN positi on, permits alignment (via GAIN-EL and ~.,i 
Switch GAIN-AZ potentiometers) of elevation and azimuth posi-

tions of dot on d isplay to a position 3 cm above and 
to the right of display center. In QPR position, perm its 
unit to function in normal operating mode. In CENTER 
position, permits alignment (via CENTER-AZ and CENTER-
EL potentiometers) of elevation and az imuth positions of 
dot to center of display. 

PRIMARY POWER ON/OFF Switch In ON posit i on, applies +28 Vdc and 115 Vac to circuits. 
In OFF position, removes input power. 

CRT Displays symbols representing the angular location of three 
sensors, location of the target, location of the fir ing zone, 
and location of the safety zone surrounding friendly forces. 

Figure 4-64 (Sheet 3 of 3). 
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The following symbols are used: 

+ Symbol representing position of the primary 
sensor as selected on the FCC. 

Symbol representing posit ion of selected sensor 
.- (channel Al. 

__,..Symbol representing position of selected sensor 
(channel B). 

fire control display 

Indicates target. The target is al the intersection 
-r of the horizontal and vertical segments of the 

symbol. The syml.Jul is displayed at the primary ~'\ 

sensor or, with offset, at offset distance and ·' ~1 
direction from the primary sensor . 

r---"I Firing Zone - represents bullet impact area as 
'--'set by operation . 

Safety Zone - sel by operator to represent 
0 arbitrary no-fire area around friendly position . 

NAVIGATOR 

Figure 4-65. 
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Firing Zone and Safety Zone Symbol Control Settings 

& ' The fire control display provides the means of es­
\£'..,- tablishing the size of an elliptical firing zone symbol 

to represent the area of munition impact on the 
ground. The FCD also enables the operator to set 

. the safety zone to a desired radius. The method of 
,~\adjustment is to set the FIRING ZONE EL, FIRING 
-.:)ZONE AZ, and SAFETY ZONE SYMBOL SIZE 
;,;· controls. 

AZIMUTH 
DIMENSION (Cf.-. \ ELLIPTICAL AREA 

ELEVATION I 

{ 

OF IMPACT 

DIMENSION I 

I 

----4~~ DIRECTION 
OF FLIGHT 

ATTITUDE REFERENCE SWITCHING 
UNIT (Figure 4-66) 
'This unit is located at the FCO station and permits 
the selection of either the INS (primary) or the 2 
axis (secondary) to supply inputs to three Attitude 
Indicators, 2 Attitude directional Indicators. the Fire 
Control System, and the ARN·92 LORAN. (Figure 
4-67). 

INS Heading Corr. Control: Used to correct the INS 
gyro heading to either t rue Heading or Magnetic 
Heading. (The Heading could be set to any heading 
reference desired; i.e., true, magnetic, grid, and etc.) 
'The Attitude Ref. switch must be set to the INS 
position in order to set the INS heading. 

Attitude Ref. Switch: Used to select the INS or 
the 2 axis as the reference source for pitch , roll , 
and heading. 

NOTE 

The Attitude Reference Switching unit 
must be set to the 2 axis position in 
order to set the heading of the 2 axis 
gyro on the pilots ARU-11 /A indicator. 

Bite Indicators: Illuminates when a fault is present in 
the INS signals to this unit. No. 1 indicator . head· 
ing, No. 2 indicator · roll, and No. 3 indicator . 
pitch. 

ATTITUDE INDICATING SYSTEM, A-24G 
(2 Axis) 
The attitude indicating system provides backup 
pi tch, roll , and heading information to the Fire 
Control System, and two ARU-11 / A attitude direc· 
tion indicators, backup heading to the ARN-9 2 

T .O. JC'-l301A1 \·I 

ATT ITUDE REFERENCE SWITCHING UNIT 

Figure 4·66. 

LORAN, and backup pitch and roll to 3 (4012FJ 
Attitude indicators (figure 4-67 ). The sysh•m is 
made up of a pallrt containing the gyro and am­
plifiers located undt>r the JR operator's console: 
the vertical referenn> system panel localed al the 
Nav panel: and tlw compass controller located on 
the pil ot's pedestal (figurP 4-69). The system opPratPs 
from 115-volts, 4 00·1-IZ, 3-phast• AC p ower with over· 
load protection provided by four circuit breakers, 
three ( ¢>A. ¢B, ¢CJ an• labeled Vertical Ri>f. Sys. 
and one is labeled 2-axis gyro. The circuit breakers 
are located on the main power distribution box. 
System controls and functions are shown in figure 
4-68. 

Normal OperaLion of the A·24C: Attitude Rrference 
System: 

1. 

2. 

3. 

4. 

5. 

Vertical Ref. Sys. Power Switch ON 

Compass ControllE'r Modf- Switch DG 

Attitude R.eferi•nce Switching 2 AXE~S 
Unit 

Heading Control Sel desired 
heading 

Latitude Control Set. ResPI 
every 2 de-

[~~:~~~~~~·~~:~~~~] 
grPes 

Do not t.um vertical reference gyro 
off unti l the airplane is parked. 
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VERTICAL REFERENCE SYSTEM PANEL CONTROLS AND FUNCTIONS 

Pown Switch Applies power Lo the system 

Fast Erect Pushbu tton Not used in this configuration 

Compass Controller Controls and Functions 

Prim-Stby Switch Not used in this installation 

&•L Hdg Con trol Used to set heading 

Mode Switch DC mode is the only operational modP 

NOTE 

DG mode must be selected for th e system to provide 
correct signals to the Fi re Control System. 

Lat Control 

N-S Switch 

Sync Ind Meler 

COMPASS CONTROLLER 

Used to provide lati tude compensation to reduce 
apparent drift due to earth rate precession. 

Used to select direction of latitude compensation. 
N posi tion is used in the northern hemisphere and 
S position in the southern hemisphere. 

Not used in this configuration. 

Figure 4-68. 

CONTROL PANEL 

Figure 4-69. 

selected , airplane pitch attitudes are supplied by INERTIAL NAVIGATION SYSTEM, 
LTN-51 
The inertial navigation system (INS) (also called the 
inertiul targeting system) is used to provi de airplane 
attitudes and navigational data, target position data , 
storage with recall capability, and sensor poin ting 
angles for target acquisition to support short range 
targeting runs of ± 5 degrees of lati t ude and ± 8 
degrees of longit ude or 430 nautical miles which­
ever is less in longitudP . These data are provided 
visuall y to the targeting system operator, and elec­
tronically to the fire control computer. Also, when 

the INS to the autopilot. Refer to AUTOPILOT in 
this section . The system incorporates a precision 
gyro-stabilized gimbal assembly for atti tude and 
heading reference and a digital computer for data 
computation and event programming. 

The system is made up of a mode selector uni t 
(MSU), control display unit (CDU), inertial naviga­
tion unit (INU), and a battery. A cont rol switching 
unit (CS U) is also used with t he INS system. The 
CSU is part of the Sensor Slaving System. The INU 
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and batt 1•r-y ar<• 10._.;11 Prl on a pallet o n lht> undt>rsidr 
of th(• FCO ronsol t> anrl thP MSU. CUC, and CSU 
are located on tlw FCO t•onsole ( figun• 4-70). 

The INS opi>rat<>s from 115-rnl t . -!00-111' :i pha~P ac 
powi>r with overload protl'<'lion pro\'idPd by thrl't' 
circuit brrakers lahrlPd lNS t/lA. l'.'JS ¢ B. and INS <t>C 
on the FCO circui l breakPr parwl. l'ow<-r is ('OnverLPd 
to 2~-volt d(' for !NS operation. 

The syslt>m also ust•s 26 V l\C sync·hro t>xcitalion 
vol tage• from lhP ARN-92 LORAN Synchro excitation 
box. 

Tht> LTN-51 system halo bt>en modified to includr 
a co1werler, changeove>r rela ~· . and autopilot gyro 
select panel. Thr autopilot gyro s!'lecl panel, lo· 
caled at the pilot 's side panPI , allows pitch ref­
erence from the LTN-51 gyro to b e selected as 
a backup t.o the K6A gyro when needed. 

INERTIAL NAVIGATION UNIT (INU) 

The inertial navigation unit has a fron t and rear 
section. The front section is temperature controllPd 
independently from the rest of the unit. and con­
tains the gimbal assembly and associated electronics. 
The rear section contains the pown supply. com­
puter. and data converters. 

MODE SELECTOR UNIT {MSU ) 

The mode selector unit (fi~ure 4-73) contains a rotary 
selector switch and two indicator lamps. ThP unit is 
used to select the modes of operation for the in­
ertial navigation system. The MSU is heavily detented 
in the NA V position to prevent inadvertent switching 
in flight. 

CONTROL DISPLAY UNIT (CDU) 

The control d isplay unit (figure 4-7 3) is used to 
enter present position and waypoint coordinates, 
to control track selection , and lo display navigation­
al da ta gPnerat.Pd by the syst.ems. Tht> CDU contains 
its own stPrdow11 5-volt power supply which operates 
from thP 28-volt powPr suppl y in the INC. The 5-
volt supply st>rvPs the electronics and lllP numerical 
display lamps of the unit. 

BATTERY UNIT 

The battery unit is a 6 .5 ampere-h our battery which 
acts as backup power source for the inertial na viga­
ti on system and will operate the system for 15 min­
utes, minimum, when full y charged. 

INTERNAL NAVIGATION SYSTEM 
CONTROLS AND INDICATORS 
Controls and indicators for the inertial navigation 
system art> cu111..ained on tht> modt> selector unit 
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and the control display unil. The INU contains 
a fault indicator and an elapsed time indicator. 

MODE SELECTOR UNIT (MSU) 

Tht> mode selector unit (figure 4-73) is used to 
select the operating modes of th P inertial targeting 
system. Control and annunciator functions are listed 
in figure 4-71. 

CONTROL DISPLAY UNIT (CDU) 

The control display unit (figure 4 -73) is used to 
insert and display targeting and navigational data . 
Control, display, and ann unciaior functi On!; are 
listed figure 4. 7 2. 

NORMAL OPERATION OF INS 

Preflight Procedures 

The !NU automatically initiates a self-alignment 
sequence when the mode selector switch is set 
to STBY during start up. After placing the mode 
selector switch to STBY the operator performs a 
display lest to verify that the controls and indica­
tors are operating correctly. The airplane's present 
position must be entered while the mode selector 
switch is in STBY, after which the switch is set 
to ALIGN. 

In ALIGN, after present position is entered, the 
airplane must not be taxied or towed until the 
alignment is completed and the mode selector 
switch is set to NA V. The alignment procedure is 
not significantly affected by fueling or cargo and 
crew load ing. The destination waypoint coordinates 
are entered after the mode selector switch is set 
to NAV. 

If present position latitude is inserted 
incorrectly, the INU will determine 
during calculations performed later in 
the alignment sequence that an error 
exists, flash the warn annunciator, and 
stop the self-alignment sequence. The 
preflight procedures must then b e 
repeated, resulting in a time loss of 
ten to fift.een minutes. 

During the self-alignment sequence, the operator 
performs the alignment status check. If the CDU 
WARN annunicator flashes during preflighl proce­
dures, alignment failure has occurred. 

The coordinates of up to eight pre-determined 
targets can be entered in locations 01 through 08 
of waypoint 8 with waypoint selector set to 8 
and wben in the NAV mode. F.ntered targets will 
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I!.~ L TIV-51 inertial navigation system component 
~_; locations 
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UN I T 

1. CONTROL DISPLAY UNIT 

2. INERTIAL N AV I GATI O N UNIT 

,. \ 
3. MODE SELECTOR UNIT 

.' -i 4 . BATTERY UNIT 

TRANSFORME R 
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Figure 4-10. 
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L TN-51 INS mode selector unit controls and functions 
Control 

Mode Selector 
Switch 

READY NAV 
Annunciator 

BATT 
Annunciator 
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Description 

5-position 
Rotary Switch 
OFF 

STBY 

ALIGN 

NAV (heavily 
detented position) 

ATT RE F 

Green press-to­
test I ight 

Red press-t o­
test/press-to­
reset light. 

Figure 4-71. · 

Functions 

Removes primary power from system. Panel 
edge lighting is available to MSU and CDU. 

Applies primary power to system. CDU is 
fully operable to allow di splay, test, and in­
sertion of airplane's present position. 
Gimbal assembly cages to the a1 rplane axes 
and gimbal assembly temperature stabi l izat ion 
and gyro run-up are initiated. The alignment 
sequence is initiated. In this mode, the sys· 
tern is not affected by aircraft movement. 

Automatic gimbal assembly alignment sequence 
is initiated. When the system ha s completed 
alignment, the READY NAV annunciator 
lights, indicating NAV mode may be entered. 
The airplane must not be moved while in 
ALIGN ; however, fuel, cargo, and c;rew l oad· 
ing may be accompl ished without affecting 
alignment. 

Ena bles t l1e normal inflight opera ti ng mode of 
the system which must be entered before 
moving the airplane. Removing the switch 
from this position causes shutdown of the 
system and the system cannot be re-activated 
in f l ight. 

Normally selected only in the event of the 
loss of ndviga tional capabi lity. T here are 
no navigational outputs and the numerical 
displays o n the CDU are blank. Power is 
maintained to the INS gimbal section to 
p rovide pitch, roll and d irectional gyro 
heading informa t ion to the Attitu de Ref· 
erence Swi tching Unit. The mode selector 
switch may be turned directly from O FF 
to ATT REF to utilize the INS gyro on 
flights when navigational data is not re­
qui red. 

CAUT ION: 

Do not use attitude outputs for three 
minutes after selection of ATT REF mode. 
The system is in a high-gain level ing mode 
and airc raft accelerations and maneuvers 
should be kept to a minimum for the 
three-m inute period. 

Illuminates when the system has completed 
alignment and is rea dy for entry into the 
NAV mode. 

Illuminates when backup power is less than 
the minimum required to operate the system. 
System will shutdown and mode selector 
switch should be turned O F F before normal 
power is restored. Annunciator must be 
pressed to reset to OFF when power is 
restored. The annunciator will remain on as 
long as sufficient lighting power is available. 
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L TN-51 control display unit controls, displays and 
l' '\ 

.1 functions 

Control/ Display Description Functions 

Display Selector 9-Position Selects data for presentation on left and 
Switch Rotary Switch right numerical displays. An exp lanation 

of CDU displays for the various Display 
Selector Switch and WPT selector switch 
settings is depicted in figure 4-79. 

WPT Selector 10-posit ion Enabled W'len the display selector switch 
Switch thumbwheel is set to WPT. Po~ ition 9 permi ts inser-

dial ti on or display of latitude and longitude 
of the destination waypoint. Position 8 
permits insertion or display of lat itude and 
long itude of 8 targets. Position 1 per· 
mi ts insertion of airplane altitude. Posi· 
ti on 0 enables display of laser-derived 
altitude (not available on current gunship 
conf igu ration). Positions 2 through 7 are 
not used. 

Display dimmer Thumbwheel Controls intensity of left and right 
control dial numerical and from/to displays. 

TK CHG Green push-to· When pressed , allows manual track changes 
pushbutton activate to be made with the data keyboard to select 

switch a new des:ination or target on the from/ to 
display. 

FROM/TO Digital Inserting 09 into display selects track 
Waypoint Display to destination Way point 9 and enables 
Display Lamps navigationa l data to be displayed in 

numerical displays. lnset ing 01 through 
08 enables ta rgeting data insertion when 
WPT 8 is selected. Navigational data to 
01 through 08 targets can be displayed 
accurately in numerical displays when 

,) within 16 nautical miles of selected target. 
... 

AUTO/MAN/RMT 3-position switch Always set to MAN (Manual) with the 
Switch inert ial targeting program. The automatic 

and remote f unctions are disabled in this 
system. 

Numerical Digital Display Display coordinates and navigat ional data 
Displays Lamps selected on the display selector switch. 

Latitude and longitude values are to the 
hundredths of an arc-minute. Th e tens of 
degrees of latitude and the hundreds of 
degrees of longitude are not displayed. 
Also, for latitude and longitude displays, 
the degree, arc-minute, and decimal marks 
are blanked. 

HOLD Push- Green Press-to- Freezes the present position latitude and 
Button Actuate/Automatic longitude displays when pressed, but does 

or Press-to-Release not stop position computations within the 
Switch system. Provides for convenient position 

reporting/recording and manual position 
update. 

DATA White DATA Used to enter data into the computer when 
Keyboard Pushbuttons the display selector is positioned to POS 

or WPT. 

Figure 4-72 (Sheet 1 of 2). 
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L TN-51 control display unit controls, displays and 
functions 

Control / Display Description Functions 

CLEAR Key White Use after a data insertion error has been 
Pushbutton made and prior to pressing the Insert Key. 

INSERT Key White Transfers data displayed on the numerical 
Pushbutton displays into the INU computer. Enters 

track changes into the FROM/TO display . 

Alert Amber Light Disabled 1n this system. 
Annunciator 

BATT Amber Light Ind icates that the pr1rna ry AC power has 
Annunciator failed and the svst em is operati ng on the 

back-up DC power source. 

WARN Red Light A steady red WARN light ind icates thai the 
Annunciator system self-test and monitoring circuits 

have detected a malfunction and that the 
navigational data is no longer reliable. 
A flashing WARN light indicates system 
degradation and will only occur during system 
alignment. 

Figure 4-72 (Sheet 2 of 2 ). 

override any target data previously stored in these 
locations. Target data can be changed as often as 
desired, each new set of co-ordinates destroys the 
previously entered data. This is true whether the 
target data are entered manually from the key­
board or automatically from the sensors. Tar· 
geting data are not destroyed when power is 
removed fro m the system. 

OPERATING PROCEDURES 

Warn Indications 

If the WARN annunciator flashes during the self. 
alignment sequence, proceed as follows: 

1. Set display selector switch to POS and determine 
if present position latitude and longitude on left 
and right numerical displays are correct. 

2. If present position latitude and longitude are 
correct and WARN annunciator continues flash· 
ing, set display selector switch to DSR TK/ STS 
and note status number on right numerical dis· 
play. · 

3. Set mode selector switch to OFF. 

4 . Set mode selector switch to STBY and enter 
correct present position latitude and longitude 
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as described in PRESENT POSJ'T'T0N P·''T'P'" 
paragraph . 

5. If a flashing WARN light occu1~ again ; note 
the latitude, longitude, and alignment status 
number; turn the system OFF; and notify 
maintenance. 

If the WARN annunciator flashes after 17 n11 11utes 
have elapsed since tumon, and the READY NAV 
annunciator has not come on, the INU has not 
aligned. Not ify maintenance. 

INERTIAL TARGETING SYSTEM 
OPERATIONAL AREAS 

The inertial targeting system program is modified to 
give greater position accuracy than the worldwide 
inertial program. To accomplish this the operating 
envelope around the alignment position is limited to 
± 5 degrees lati tude and ± 8 degrees longitude or 
430 nm whichever is less in longitude ( Figure 4-74). 
Within this operating envel ope the system has a posi· 
tion accuracy of 0.01 arc-minute in latitude and 
longitude. Since the basic system is designed for 
accuracy to 0.1 arc-minute, the left and right numeri­
cal displays do not have counter space to display tens 
of degrees latitude and hundreds of degrees longitude 
with the targeting program. To prevent compu ter 
position ambiguity during INS alignment, the target· 
ing system prcgram contains memory locations for 

•' 
"",• J 
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present position display 

MODE SE L EC TOR U NI T 

CONTROL DISPLAY UNIT 

Figure 4-73. 
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17 initial position latiLudf' operating ar!'as and 3 initial 
position longitudP opE>rating areas (0gurr 4 -74 ). N. 
depicted in figurr 4-7 4 , an aircraft can align at 
locat ion A and hav1> an operating envelope extending 
beyond thf' 30 to 40 degree north initial position 
operational area. Should the aircraft land at a base 
locatPd in thP 20 degreP to 30 degreE' initial posi· 
tion latitude operational area, the INS could not be 
aligned and would display a nashing WARN light al 
status 60 unless a l<1titudt> memory localion change 
is made. 

CHANGE OF INS OPERATIONAL AREA 

The Gunship lnnt.ial targPting system program can be 
used anywhere in the world, providing that the ap· 
p ropriate initial position operational area memory lo­
cation is called up in the computer. In the example 
(figure 4-75 ). the airplane is at. 28 degrees north lat­
itude and 84 degrees west longitude and the system 
is set. up to operatP in the 30N to 40N operational 
area. In order to ALIGN the INS, the operational 
area must be changed as follows: 

1. Complete thr lntrrior (Power OFF) checklist. 

2. Complete the Interior (Power ON) checklist through 
item number 6. 

3. Using a number 1 Phillips screwdriver remove the 
cover plate from the MSU OFF/TEST/BIAS switch. 
Set the switch lo the TEST position. 

4. Press and release the CD U N2 data key. Note that 
the N illuminates on the left numerical display 
otherwise display is blank. 

5. Press and release data keys 7 -5-7-6 to allow access 
to computer memory location 7576. 

6. If left. numerical display is incorrect, push CLEAR 
key and repeat steps 4 and 5. 

7. If left display is correct press INSERT key. Check 
that INSERT light goes out and left display reads 07 576. 

8. Press and release the CDU W4 data key. Note the 
W illuminates on the right numerical display, other­
wise display is blank. 

9. Enter Octal Value Table (figure 4-76) to find 
the Octal Value for the alignment latitude loca· 
tion. For 20° N to 30°N latitude, the OCTAL 
VALUE is 024000. 

10. Press and release data Keys 2-4-0-0-0. 

11. If right display is incorrect, press CLEAR Key 
a nd repeat steps 8, 9, and 10. 

12. If right display is correct, press INSERT key. 
Check that INSERT light goes out and right 
display reads 024000. 
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13. If initial position longitude operating area were 
also i111.:orr1:ct, OCTAL VALUE for correct long­
itude area would be obtained from OCTAL 
TABLE II (figure 4-76) . The OCTAL VALUE 
from TABLE II would then be entered using 
steps 4 thru 12 with computer memory loca­
tion 7577 entered in steps 4 thru 7. 

14. Turn MS U OFF/TEST/ BIAS switch OFF and 
replact> cover plate. 

15. Turn OFF the MSU Mode Selector switch. 

16. The system can now be aligned at the new 
opt-rating location. 

Start Up Procedure 

The primary power source is the airplane's 115-volt 
ac bus. Synchro excitation is 26 volts a c. If the 
primary power is in terrupted , the system auto mati· 
cally switches to th e battery unit which provides 
a de backup power. When airplane power is re­
stored , the system will automatically switch back 
lo the airplane primary power sources. Perform 
startup as follows : 

1. 

2. 

3. 

4. 

Verify t hat mode selector switch is set to 
OFF. 

Note 

Ensure ac power is available. 

Verify that all applicable circui t breakers are 
pushed in (on). 

Verify that AUTO/MAN RMT switch is set to 
MAN. 

Set display selector switch to POS. 

5. Set mode selector switch to STBY. 

6. Verify that left numerical display and from /to 
display are all zeros, and that right numerical 
d isplay is a six-digit number. The six-digit 
number is t he tape iden tification for Inertial 
Target ing System: 2770XX. 

Display Test 

The display test enables the operat or to verify that 
the CDU numerical displays, from /to displays, and 
annunciators are operating co rrectly. The display test 
is performed with the mode selector switch set to 
STBY. Perform the d isplay test as follows: 

1. Set display selector switch t.o TEST. 
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LATITUDE 
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l00°E 
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75 76/036000 
7577/000000 

30°N 

35-38.33N IN ITIAL POSITION OPERATIONAL A REA 
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Figure 4-74. 
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ins operational 
area change 

MODE SE LE CTOR UNI T 

CONTROL DI SP LAY UN IT 

Figure 4-75. 
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CHANGE OF INS OPERATIONA L AREA 

~~-.) .. TABLE 

MEMORY OCTAL INIT IAL POSITION 
LOCATION VALUE LATITUDE 

7576 120000 N90 to N80 
106000 N80 lo N70 
074000 N70 to N60 
062000 NGO to N50 
050000 N50 to N40 

. r l 036000 N40 to N30 
024000 N30 to N20 
012000 N20 to NlO 
000000 NlO to SlO 
766000 SlO to S20 
754000 S20 to S30 
742000 S30 to S40 
730000 S40 to S50 
716000 S50 to S60 
704000 S60 to 870 
672000 S70 to S80 
660000 S80 to S90 

@j TABL E II 

MEMORY OCTAL INITIAL POSIT ION 
LOCATION VALUE LONGITUDE , .) 7577 144000 El80 to ElOO 

000000 ElOO to WlOO 
~; 634000 WlOO to W180 

Figure 4-76. 

2. Verify thal displays and annunciators come on 
as follows: 

a. Left numerical display all eights and NS 
superimposed. 

b. Right numerical display all eights and EW 
superimposed. 

c. From /to display all eights. 

d. Batt (amber) and WARN (red) annunciators 
are on. ALERT annunciator (not used). 

Present Position Entry 

tfe, 1 If an error is made during the keying procedures, 
~:, press the CLEAR pushbutton and repeat procedures. 

In the example, the airplane is at latitude 30 degrees, 
39.82 minutes North, longitude 86 degrees , 20.65 min­
utes West. Enter present position (figure 4-77) as fol-

"' lows: . ~ .. ' 

1. 

2. 

3. 

Verify that MSU mode selector switch is set to 
STBY. 

Set CDU display selector switch to POS. Setting 
of WPT selector switch is not critical. 

Verify that AUTO/MAN/RMT switch is set to 
MAN. 

4. To start latitude entry procedures, press N or S 
pushbutton (in this case, N) on data keyboard. 

5. Verify that left and right numerical displays 
blank, N on left numerical display illuminates 
and INSERT pushbutton illuminates. 

6. Starting with left to right sequence, enter latitude 
to nearest hundredth of a minute (03982) by 
pressing corresponding push buttons on data key­
board. As each pushbutton is pressed, verify that 
corresponding digit is displayed on left numerical 
display as least significant digit . AJI preceding 
digits move one place to the left. 
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7. 

8. 

9. 

10. 

11. 

12. 

13. 

Verify that lalitud<' display is correct.: then press 
INSER'T' pmhbuLLon. Verify that INSERT push­
button goes oul. signifying that latitude da ta are 
inserted into digital computer. 

Verify that latitude on left numerical display, 
which at this point represents data in digital 
computer, is within 0.01 arc-minutes of in­
serted value, and that r ight numerical display 
is all zeros. 

If left numerical display is incorrect., repeat 
steps 4 through 8. If left numerical display is 
correct, proceed with step 10. 

To start longitude entry procedures, press W or 
E pushbutton (in this case , W) on data keyboard. 

Verify that left and right numerical displays 
blank , W on right numerical display comes on, 
and INSERT pushbutton comes on. 

Enter longit ude (862065) in same manner as 
lati tude. 

Verify that longitude display is correct; then 
press INSERT pushbutton. Verify that INSERT 
pushbutton goes out, signifying that longitude 
data are inserted into the digital computer. 

14. Verify that latitude on left numnical display and 
longitude on right numerical display , which at 
this point represents data in the digital computer, 
are within 0.01 arc-minutes of inserted value. 

15. If right numerical display is incorrect, repeat 
steps 10 through 14. 

16. Verify that left and right numerical displays are 
correct. 

17. Set mode selector switch to ALIGN and display 
selector switch to DSR TK/STS. 

Alignment Status Check 

NOTE 

Airplane must be within program envelope in 
order to accomplish alignment. 

With t he mode selector switch set to STBY or ALIGN, 
and the display selector switch set to DSR TK/ STS, 
the right numerical display indicates the status of the 
self-aligrunent sequence. When the mode selector 
switch is set to STBY, the status number will start al 
90 and step to 80 after one n:inute. System alignment 
and temperature stabilization will continue automati­
cally. Status does not change until the present posi­
tion coordinates are entered and the mode selector 
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switch is set to ALIGN, at which time the INU will 
automatically initiate a fine alignment sequence. 
Status number will automatically step to 70 (provided 
duration of status 80 was 2 minutes or more) and 
remain at 70 until system has reached correct oper­
ating temperature. At status 60, an automatic system 
alignment test is made. If test is satisfactory, 
coarse heading is computed and alignment continues 
through status 50 and 40. After status 40 is com­
pleted, the status number changes to a low value, 
generally less than 10, and then decreases t oward 00 
as the alignment sequence progresses toward com­
pletion. 

Perform the alignment status check as follows : 

I CAUTION: I 
A flashing WARN annunciator indicates per­
formance degradation. 

1. Set display selector switch to DSR TK/ STS. 

2. Verify that mode selector switch is set to ALIGN 
and AUTO/ MAN/ RMT switch is set to MAN. 

3. Observe status number on right numerical dis­
play and the WARN annunciator. Ii status 
number is 60 and WARN annunciator is flashing, 
proceed to step 4. If WARN annunciator is not 
flashing, verify that after the status number 
decreases to 02 or less and 8 minntPs have 
elapsed since the start of status 40, the READY 
NAV annunciator comes on. If the status number 
increases to 03 or more for a two- minute period, 
verify that the READY NA V annunciator goes off 
and stays off until the status number decreases 
to 02 or less. Proceed to step 5. 

4 . If test is not satisfactory, set display selector switch 
to POS and verify that present position latitude dis· 
play is correct. If correct, set mode selector switch 
OFF/STBY and enter correct present position. Set 
mode selector switch to ALIGN and repeat this pro­
cedure. 

5. When the READY NAV annunciator comes on, set 
mode selector switch to NAV and verify that 
READY NAV annunciator goes off. Airplane may 
now be moved. 

I CAUTION I 
Do not set the mode selector switch out of 
NAV except when an INU malfunction occurs, 
otherwise the alignment must be repeated on 
the ground by setting the mode selector 
switch to OFF and then to STBY, and repeat­
ing present position entry procedures. 

•J 
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present position display 

M ODE SE L E CT O R U NIT 

CONT ROL DISP L AY UN I T 

Fig11re 4 ·11. 
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6. Proceed to destination waypoint entry . 

Destination Waypolnt Entry 

Waypo int 9 is used fo r storage of destination coordi­
nates and track 09 is used to pr ovide com plete navi ­
gat iona l data . Distance to waypoint 9 is limited lo 
430 nautica l miles. Waypoint 9 can be ente red only 
when system is in the NAV mode. In the example, 
the destination is at latit ude 31 deJ!rees, 06. 22 
minutes North, lonf!itude 88 degrees, 13. 47 minutes 
West. Enter destination waypoint (figure 4-78) as 
follows: 

1. Verify t hat mode selector switch is set to NAV. 

2. Set display selector switch to WPT. 

3. Set WPT selector switch to 9. 

4. Verify that AUTO/ MAN/ RMT switch is set to 
MAN. 

5. Ente r destination waypoint coordinates as per 
present position entry procedures steps 3 throup:h 
16, except use destination waypoint coordinates . 

6. Proceed to destination track selection . 

Destination Track Selection 

Since the s ystem is desir.ned for missions under 430 
nautical miles, navigational computations a re based 
on a flat-earth approximation . The destination track 
is the shortest route between the airplane's present 
position and the destination waypoint, waypoint 9. 
The operator must initiate the destination track. A 
track initiated on the ground represents the route 
from the airplane's present position at the airport to 
WPT 9. A track initiated in flight represents the 
route from the airplane's position at the time of 
initiation to WPT 9. Refer to inflight procedures 
fo r inflight track initiation. Select destination track 
as follows: 

1. Verify that destination waypoint 9 coordinates 
have been entered. 

2. Verify that AUTO/ MAN/ RMT switch is s et to 
MAN. Settings of display selector and WPT 
selector switches are not critical. 

3. P ress TK CHG pushbutton. Verify that TK CHG 
and INSERT indicator s illuminate and from / to 
display blanks. 

4. Press 9 pushbutton on data keyboard. Verify that 
from/to display is displaying blank, 9. 

5. Press INSERT pushbutton. Verify that INSERT 
and TK CHG indicators go out and that 09 is in 
from/ to display. 
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Taxi Speed/ Track Angle Monitoring 

The CDU displays taxi speed when taxi speed exceeds 
2 knots, and displays meaningful track angle indi­
cations at t axi speeds in excess of 10 knots. Monitor 
taxi speed and track angle as follows: 

1. Verify that AUTO/ MAN/ RMT switch is set to 
MAN and that from/ to display is 09. 

2. Set display selecto r switch to TK/ GS. 

3. Read track angle to nearest tenth degree from 
left numerical dis play. 

4. Read gr ound speed to nearest knot from right 
numerical display. 

Pre-determined Targets Entry 

ln the following procedures, if an error is made 
during the keying procedures , press the CLEAR 
pushbutton and repeat the procedure . One to eight 
targets can be entered. Sequence of loading locations 
is not critical. Ensure that CSU is set to LOC and 
enter target coo rdinates as follows: 

1. Verify that mode selecto r switch is set to NA V. 

2. Verify that AUTO/ MAN/ RMT switch is set to 
MAN. 

3. Set display selector switch to WPT and set WPT 
selector switch to 8. 

4. Press TK CHG pushbutton. Verify that TK CHG 
and INSERT indicators illuminate and from / to 
display blanks. 

5. Press X (when X is any number 1 through 8) push· 
button on data keyboard. Verify that. from/to dis­
play is displaying blank, X. 

6. Press INSERT pushbutton. Verify that INSERT 
and TK CHG indicators go out and that O X is in 
from / to display. 

7. U it is desired to retain present tar geting data, 
document values displayed in left a nd ri[{ht 
numerica l displays. 

8. Enter pre-determined target coordinates (r efer 
to present position ent ry procedures , steps 3 
through 16, except use tar ge t coordinates) . The 
new latitude coordinates will not be displayed 
until the nav longitude coordinates have also been 
entered and inserted into the digital computer. 

9. Repeat steps 4 through 8 for other targets . 
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In-Flight Procedures 

In- flight procedures consist of na vigational proce­
dures and targeting procedures. CDU displays 
pertinent to navigation and targeting are also part of 
the in-flight procedures . 

Navigationa l procedures a re used to traverse from a 
pres ent position to a selected destination designated 
as WPT 9. WPT 9 coor dinates can be changed as 
required or desired. If ta rget coordinates have been 
ente red, the target location can be used as a way­
point. The navigational data for t racks 01 through 08 
are in diffe rent units from those for track 09. The 
system provides the desired track but not the a irplane 
heading to achieve the desired track. The desired 
track can be mainta ined by steering a course that 
results in zero cross-track error. Wind direction 
and force a re neither computed nor displayed. 

The targeting procedures are used to define the 
geographical coordinates of eight targets. Elevation 
and azimuth angles are computed to the target 
coordinates and provided to the fire control system 
for acquisition guidance and target tracking. These 
coordinates can be displayed on the CDU. Targets 
can be acquired by the sensors, and can also be 
entered manually via the CDU. Navigation to a tar­
get can be accomplished by using the same methods 
as for the selected destination, WPT 9. Computation 
of target coordinates from data acquired by sensors 
requires entry of altitude above ground level. Altitude 
above ground level is entered manually. Target data 
are retained in the system until overriden by new 
data. 

Navigational Procedures 

The following cautions must be observed during 
operation: 

Do not set the mode selector switch out of 
NAV unless a s ystem malfunction occurs. If 
the system is switched out of NAV, NAV 
cannot be reset in flight as the INU must be 
aligned on the ground. 

Uthe CDU BATT annunciator comes on, the 
system is operating on de back-up power. If 
de back-up power is supplied by a battery 
unit, the de voltage will drop within 15 to 30 
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minutes to a level that is less than the mini­
mum required to operate the system, which 
will automatically shut down. If primary 
operating power cannot be restored within 
15 to 30 m inutes, take appropriate action to 
substitute for the affected system. 

I CAUTION I 
If the MSU BATT annunciator comes on, the 
de back-up power is less than the minimum 
required to operate the system. Automatic 
system s hutdown will occur and the WARN 
annunciato r will come on. Set the mode 
selector switch to OFF. 

If the WARN annWlciator comes on, the sys­
tem is mallunctioning and may not be pro­
viding accurate data. Set the mode selector 
switch to ATT REF. The system continues 
to provide pitch and roll attitudes. The head­
ing output reverts to a directional gyro type 
of output and does not represent airplane 
true heading. There are no navigational out­
puts and the nwnerical displays on the CDU 
are blank. 

Note 

When targeting data are not being acquired, 
the operator may insert TK CHG 00 to pre­
vent the possibility of recording target lo· 
cations during other action. Each new target 
entered destroys the old target in that target. 
memory location. 

Note 

When target locations are used as way­
points, navigational data will change when 
new targets are acquired. Be sure to 
make proper allowances for course changes 
and other data when targets are redefined. 

Destination Track Selection. 
If track selection is made in flight, the track is the 
route from the airplane's present position at time of 
initiation to WPT 9. Select destination track as 
follows: 

1. Set display selector switch to WPT, and the WPT 
selector switch to 9. Verify that left and right 
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CDU displays 
HIGHT Nl1f\ IEHlCAL 
l)ISPLA Y 

~~ DISPLAY WPT (A II Io 11gil11 cJ l" 

~ SELECTOR SELECTOR LEFT NUMERlCAL DlSJ>L/\ Y displar drop hunclreds 
SWITCH SWITCH FROJ\1/TO (All lat itude displays drop l!'ns of degrees) 
SETTING SETTING DISPLAY of degrees) 

TK/GS Not Not Track angle in lentils of dcgrct' Grou nd speed in knolii 
critical critical ±:0.1 degree :!- 1 knot 

HDG/DA Not Not True heading in tenths of Blank 
critical critical degree ±0.1 degree 

XTK/TKE Not Ol thru 08 Cross-track distance when Angle between airplane 
critical aircraft is abeam target if heading and bearing lo 

present track is maintained target in tenths of a 
in tens of fet>t ± J 0 f ee1 degree. 
(Multiply displayed value (±0.J <legre.e) 
by ] 0) 

09 Cross-track distance when Angle bet ween present 

) 
aircraft is abeam desti nation track an<l hearing to 
WPT if present track is main- destination in tenths 
tained in tenths of nautical of degrees (± 0.1 
mile (±0. l nm) degree) 

POS Not Not Present latitude in hundredths Present longitude in 
critical critical of arc-minute (±0.01 arr-minute) hundredths of arc 

minute ±0.01 arc-
minute 

WJYI' 0 01 thru 09 Blank Laser-derived altitude 
aLovc ground in feel 
when availab!C' 

1 01 thru 09 Blank Manually-inserted altitude 
above ground in fee l 
(± 1 foot) 

WPT 2 thru 7 01 thru 09 Blank Unused 

8 01 thru 08 Latitude of manually Longitude of manually 
NOTE inserted or sensor- inserted or sensor-i 
tk chg 08 acquired target in hundred- acquired target in 
cannot he 
sensor ths of arc-minute (±0.01 arc- hundredths of arc-
acquired minute) minute (±0.01 arc-

minulc) 

Figure 4-19. (Sheet 1 of 2) 
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CDU displays (cont) 

RIGHT NUMERICAL 
DJSPLA Y \VPT l>JSPLA Y 
SELECTOR SELECTOH L£FT 1l ' MEH.JCAL IHSPLA Y (All longiludc 
SWITCJI SWJTC: ll FHO'.\l/TC) (.'\II lalit11d<' di :::pl:t ) :' drop trn::; displays drop hundreds 
SETTJ 'G SETTINC ll ISPl,i\ ) t>f' d <')!f< '!'S) of degrees) 

WPT 8 O'J Bla tt!.. Blank 

9 0 I lhrn 09 LaliL1tck or di::;tinatio 11 in Longitude of destinat ion 
l111 11 clredth :; o f arc: -minul<' i11 hundredths of arc-
(±0.0 I arl'·minu lc) minute (±0.0l arc:-

Ill j llU I c..') 

DIS/TIME No t 0 I ll1 ru OB l>isla11ct· lo largcl in Time until airplane is 
crilical ll' ll :' o f ft•t:I (± ] 0 f1•<'l). abeam target, if pres-

Multiply di spla~ · "d ent ground speed is 

valtH' by I 0 
maintained, in seconds 
(±. 1 second) e 

09 Di!'lam·<· l o destinat ion Time until airplane is 
WPT in 11autic:al mil1·:' abeam destination WPT, 
(± J 11m) if present ground speed 

is maintained , in tenths 
of minutes(± 0.1 minute 

WIND Not OJ thru 09 Blank Blank 
critical 

DSR TK/STS Not 01 lhru OB B<~aring lo target in lt'11Ll1 :; Blank 
critical of dqrrt'<' (± 0 .1 de~rc·c ) 

09 lkaring lo dest ination \\'PT J3lank 
in 1t'11l11::: uf degree (±0. I 
degree) 

Figure 4-79 (Sheet 2 of 2). 
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numerical displays are displaying the correct 
WPT 9 coordinates. If coordinates are incorrect 
or absent, enter correct coordinates. Refer to 
destination waypoint ent ry in preflight proce­
dures. 

Verify that AUTO/ MAN/ RMT swi~ch is set to 
MAN. 

Press TK CHG pushbutton. Verify that TK CHG 
and INSERT indicators come on and from / to 
display blanks. 

Press 9 pushbutton on data keyboard. Verify that 
from / to display is displaying 09. 

Press INSERT pushbutton. Verify that INSERT 
and TK CHG indicators go out and that 09 is in 
from / to display. 

Heading and Cross-track Distance Selection. 

With the display selector switch set to DSR TK/STS 
and the from /to display on 09, desired track to des­
tination waypoint 9 will be displayed in the left num­
erical display. In order to make th is track good, how· 
ever, the pilot must adjust the airplane's true heading 
to compensate for wind and drift. This is accom· 
plished by altering airplane's heading until cross-track 
error is reduced to zero or as close to zero as possible. 
Heading to intercept a target is detennined in the same 
manner except that the from /to display designates the 
target. If it is desired to pass waypoint 9 or a target 
at a given distance abeam, the airplane's heading must 
be adjusted until the cross-track distance displayed in 
the left numerical display equals the desired abeam dis· 
tance. Determine airplane true heading as follows: 

1. Verify that from / to display is 09 {for WPT 9) or 
01 through 08 for a specific target. 

2. Verify that AUTO/ MAN / RMT switch is set to 
MAN. 

3. Set display selector switch to DSR TK/ STS and 
observe left numerical display. Change air­
plane's true heading to that of DSR TK. 

4. Set display selector switch to XTK/ TKE and 
observe left numerical display. Change air­
plane's course until cross-track value in left 
display is zero or as close to zero as possible. 
If it is desired to pass WPT 9 or target at a 
given distance abeam, change airplane's course 
until cross-track value in left display is equal to 
desired abeam distance. 

5. Set display selector switch to HDG/ DA and ob­
serve left numerical display. This is ai rplane's 
true heading - note for future refe rence. 

T.0. 1C-130(A)A·l 

6. Perform step 4 at frequent intervals and when­
ever wind changes are noted . 

Present Position Update. 

AL any time dur ing flight, the present posi Lion display 
can be compared with an accurate position fix ob­
tained by other means and if desired. present position 
can be updated. 

Pressing the HOLD pushbutton freezes the present 
position display, allowing comparison of system and 
fix coordinates. Updating the system position is 
accomplished by entering new latitude and / or longi­
tude on the data keyboard. Checki update the inertial 
targeting system as follows: 

1. Verify that AUTO/ MAN/ RMT switch is set to 
MAN. 

2. Set display selector switch to POS. 

3. 

4. 

5. 

When fix position is noted, press HOLD push­
button. Verify that present position display 
freezes and that HOLD pushbutton illuminates. 

Compare system position coordinates frozen on 
left and right numerical displays with fix coor­
dinates . If comparison is acceptable, restart 
display by pressing HOLD pushbutton. Verify 
that HOLD pushbutton goes off. Position changes 
during display freeze period are automatically 
compensated for and position display reflects 
airplane's new present position . 

If necessary, enter new latitude and/ or longi­
tude, noting that original (not updated) coordi­
nates will appear on nwnerical display when 
INSERT pushbutton is pressed and will not be 
updated until second coordinate is inserted or 
HOLD pushbutton is pressed. 

If both latitude and longitude have been updated, nu­
merical displays will restart when the fNSERT push­
button is pressed the second time . If only latitude 
or longitude is updated, press HOLD pushbutton to 
restart the display. Updating procedures are auto­
matically compensated for and position display re­
flects new present position referenced from updated 
coordinates. 

Destination Changes. 

The coordinates of the destination waypoint 9 can be 
changed as required or desired whether enroute to WPT 
9 or to a target. After arrival at destination WP'I' 9, 
a new set of coordinates of waypoint 9 must be en­
tered in order to utilize the navigational data for track 
09. Enter new destination waypoint as follows: 
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1. Set display selector switch to WPT. 

2. Set WPT selector switch to 9. 

3. Verify that AUTO/ MAN/ RMT switch is set to 
MAN. 

4. Enter destination waypoinl coordinates (reference 
PRESENT POSITION UPDATE para{!raphs, steps 
3 through 16, except use destination waypoint 
coordinates) . 

5. Perform destination track selection procedures. 

Targeting Procedures 

NOTE 

To prevent inadvertently recordin~ unwanted 
target locations, insert TK CHG 00 when not 
actively acquiring targets. 

NOTE 

Document targeting data for any tar(!et that it 
is desired to preserve. Targeting data en­
tered overrides and destroys old tarf!etin~ 
data. 

Pre-determined Targets Entry. 

Pre-determined targets can be entered on the ground 
or while in flight. New coordinates can be entered 
at any time. The new coordinates override the old 
coordinates. Refer to pre-determined targets entry 
under preflight procedures. 

Altitude Entry. 

Airplane's altitude above ground must be entered be· 
fore the coordinates of sensor-acquired targets can be 
computed by the system. The airplane 's altitude must 
be maintained at this altitude when acquiring targets. 
Altitude entry can be changed as desired. If an error 
is made during the keying procedures, press the CLEAR 
pushbutton and repeat procedures. An altitude of 
4550 feet is entered in the example that follows: 

1. Verify that AUTO/ MAN / RMT switch is set to 
MAN. 

2. Set display selector switch to WPT and WPT 
selector switch to 1. 

3. Press E pushbutton on data keyboar d. Verify 
that l eft and right numerical displays blank, E on 
right numerical display illuminates, and INSERT 
pushbutton illwninates. 
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4. In n left to ri~ht sequence, enter altitude to the 
nearest foot (4550) bv pressing correspondin~ 
pushbuttons on data keyboard. 

5. Verify that altitude on right numerical display is 
correct, then press INSERT pushbutton. Verify 
that rNSERT pushbutton goes out, signifying that 
altitude is inserted into digital computer . 

6. Verify that altitude on right numerical display i:; 
wil hin one foot of inserted value. 

Sensor Targets Entry. 

Up to seven largels can be> entered into the system. 
Entered targets will overridE' and destroy any targeting 
data thal was in the memory location. Airplane musl 
b£· llying at insertf'd altitude for target accuracy. 
Enter sensor targets as follows: 

1. Verify that altitude has been entered and that 
airplane is flying at that altitude. 

2. Verify that AUTO/ MAN/ RMT switch is set to 
MAN . 

3. Set display selector switch to WPT and WPT 
selector switch to 8. 

4. Select one of the seven target data memory lo­
cations 01 through 07. 

5. Press TK CHG pushbutton. Verify that TK CHG 
and INSERT pushbuttons illuminate. 

6. Press pushouttons on dat a keyboard correspond­
ing to numbers selected in step 4. Verify that 
numbers display in from / to display . 

7. Press INSERT pushbutton. Verify that TK CHG 
and rNSERT pushbuttons go out. If there are 
taqreting data in memory location, coordinates 
will appear in left and right numerical displays. 
Document these data if required for future 
reference. 

8. When sensor operator is tracking the target, 
with consent on, the INS operator selects the 
desired sensor on the CSU. The target then 
can be stored in two ways: 

a. Sensor operator releases consent. 

b. INS operator selects a new TK CHG on CDU, 
and target coordinates are then stored in the 
previous TK CHG location. 

NOTE 

The sensor operator must release consent 
or the INS operator must select LOC on C::>U 
prior to callin~ up a stored target. 



9. Repeat steps 4 through 8 for other targets. Step 
8 may be repeated for a recheck or for greater 
accuracy. 

10. When targeting procedures are temporarily sus­
pended, press TK CHG, 00, and INSERT push­
buttons. Verily that from / to display displays 
00 and l eft and right numerical displays blank. 

Target Coordinates Display. 

Target coordinates entered into the system can be 
displayed into the left and right numerical displays. 
Predetermined targets entered by the keyboard are 
accurate lo ± 0.01 arc-minutes of the entered values. 
Display target coordinates as follows: 

1. Verify that AUTO/ MAN RMT switch is set to 
MAN. 

2. Set display selector switch to WPT and WPT 
selector switch to 8. 

3. Select one of the seven target data memory 
locations. 

4. Press TK CHG pushbutton. Verify that TK CHG 
and INSERT pushbuttons illuminate. 

5. Press pushbuttons on data keyboard correspond­
ing to numbers selected in step 3. Verify that 
numbers display in from / to display. 

6. Press INSERT pushbutton. Verify that target 
coordinates are displayed in left and right nu­
merical displays. Verify that TK CHG and 
INSERT pushbuttons go out. 

7. Repeat steps 3 through 6 for other targets. 

8. When display procedures are completed, press 
TK CHG, 00, and Dl'SERT pushbuttons. Verify 
that from/to display displays 00 . 

Dis plays 

The latitude and longitude of targets, present posi­
tion, and destination waypoint can be displayed on 
the CDU displays (figure 4-79). The navigational 
data pertaining to these locations are always avail­
able for display. Data for targets and waypoints are 
often in different units. Wind data is not displayed. 

Post-flight Procedures. 

After a flight is completed, the inertial targeting 
?ystem may be left in the navigate mode if the landing 
ts temporary and another flight is to be made. If 
flight operations are completed, the INS m ust be shut 
down . 
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After completing a flight, always set the 
mode selector switch to OFF if primary 
operating power (airplane or ~round) is 
shut down o r is undependable. If primary 
operating power goes off, the INS auto­
matically switches to de backup from the 
battery until the primary operating power 
is restored. The battery will be depleted 
in 15 t o 30 minutes of ope ration. 

SHUTDOWN 

Shutdown consists of removing power from th e iner­
tial targeting system and from the system pallet as· 
sembly. The mode selector switch is heavily detented 
in the NA V position. The knob must be pulled away 
from the panel before the swit.ch can be set out or 
moved through the NA V position. Perform shutdown 
as follows: 

1. 

2. 

Set mode selector switch to OFF. Verify that 
READY NA V annuciator goes out and that all 
CDU displays blank. 

Set all applicable circuit breakers to OFF (pulled 
out). Verify that all edgelights go out. 

WORLDWIDE PROGRAM OPERATION 
OF INS 
'The LTN-51 INS has a worldwide program available. 
A maintenance avionics section with the programming 
equipment can reprogram the INS and check the new 
program in approximately two hours. The INS can 
then be aligned anywhere in t he world. The computer 
steering commands are referenced to great-circle routes 
between the desired waypoint coordinates. Unrestricted 
worldwide navigation is provided by a wander-azimuth 
technique, which eliminates the problems normally 
associated with navigation in the polar regions. Equip­
ment operation with the worldwide program is ex­
plained in the following section. 

MODE SELECTOR UNIT 

'The mode selector unit controls and indicators operate 
the same as described in figure 4. 71. 

CONTROL DISPLAY UNIT 

Controls and indications on the CDU with the world­
wide program are described in figure 4-80. 

BOOTH CONSOLES 
Two Man Console (IR, EWO) 

The two-man console (figure 4-82) is located at the 
forward bulkhead of the booth. Equipment, controls 
and indicators for che IR operator and electronic 
warfare officer (EWO) are provided on this console. 
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L TN-51 CDU controls, displays, and functions with 
worldwide program 

CONTROL/DISPLAY 

Display Selector 
Switch 

WPT Selector 
Switch 

Display Dimmer 
Control 

TK CHG 
Push-button 

FROM/TO 
Waypoint Display 

AUTO/MAN/ 
REMOTE switch 

Numerical 
Disp lays 

HOLD push-
button 

Data Keyboard 

CLEAR Key 

INSERT Key 
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DESCRIPTION 

9-Position 
Rotary Switch 

10-Position 
Thumbwheel 

Same as figure 
4-72. 

Green Push-To­
act iv ate switch 

Dig ita l Display 
lamps. 

3-Position 
switch 

Digital display 
lamps 

Same as figure 
4-72. 

Same as figure 
4-72. 

Same as figure 
4-72. 

Same as figure 
4-72. 

Figure 4-80 (Sheet 1 of 2). 

FUNCTIONS 

Same functions as figure 4- 72. 
CDU d ispl ays are depicted in 
f igure 4-81. 

Enabled when display selector 
switch is set to WPT. Coordi ­
nates of 9 waypoint positions 
can be inserted in WPT posi ­
tions 1 thru 9. 

When pressed, allows manual 
track changes with the data 
keyboard. This data is dis­
played on the FROM/TO dis­
play and represents the active 
track leg. 

V isual ind ication of the F ROM e 
and TO waypoint numbers re­
presenting the act ive track leg. 

Controls the method of way­
point sequencing and data entry. 
In AUTO, track leg changes are 
automatically seq uenced in order, 
as 1-2, 2-3, etc. by the system 
at the appropriate time. In MAN 
the operator manual ly initiates 
track changes. 
REMOT E position enables a ~ 

TAS Keyboard insert into V 
DSRTK/ST S position by addres-
sing Key 5. REMOTE is also 
used for the REMOTE RANG-
ING feature to ca l l up Distance 
between waypoints other t han 
the active track leg . 

Same as figure 4-72, except : 
Latitude and longitude values 
are to the tenth of an arc­
minute. Tens of degrees of 
latitude and hundreds of 
degrees of longitude are dis­
played. Degree, arc-minute and 
decimal lamps are displayed. @ 
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L TN-51 CDU controls, displays, and functions with 
worldwide program (cont.) 

CONTRO L/ DI SPLAY 

ALERT 
Annunciation 

BATT 
Annunciator 

WARN 
Annunciator 

DESCRIPTION 

Amber light 

Same as figure 
4-72. 

Same as figure 
4-72. 

FUNCTIONS 

With AUTO/ MAN/ REMOT E sw itch 
in AUTO, A LERT illuminates 
when the aircraft 1s w ithin 2 
minutes of the selected destina­
tion waypo1nt and exti nguishes 
30 seconds prio r to the desti na­
tion waypoint when an automatic 
sequential track change is made. 
In MAN the ALERT illuminates 
2 minutes prior to the selected 
destination waypoint and starts 
flashing 30 seconds before the 
selected waypoint. The ALERT 
will continue flashing until a 
new track leg is inserted. The 
system is modified to i lluminate 
at ground speeds greater than 
one knot. 

Figure 4-80. (Sheet 2 of 2) 

Equipment for the IR operator occupies the l eft por­
tion of the two-man console. The IR operator con­
trols and monitors the AN/ AAD-7 Infrared Detecting 
Set and assists the navigator, FCO, and other sensor 
operators. IR monitoring is provided by an infrared 
viewer, and positioning of the IR receiver is ad-
justed by a gimbal control. Sensor azimuth and 
elevation angles are displayed selectively on a sensor 
angle display (SAD) panel. The IR operator can also 
monitor the LL LTV system. For additional infor­
mation on the IR operator's equipment, refer to T. 0. 
1C-130(A)A-1-1. Equipment for the EWO occupies the 
right portion of the two-man console. The EWO oper­
ates the AN/APQ-150 radar set which searches for, 
acquires, and tracks I-band radar beacons. Addition ­
ally, the EWO employs the AN/ ASD-5 (Black Crow) 
to acquire, identify, and track targets/ beacons. Sensor 
azimuth and elevation angles are displayed selectively 
on a sensor angle display (SAD) panel. The EWO 
also can make intervalometer settings for the LAU-
74/ A flare launcher, and operate the LAU-74/A 
remotely through switching on the chaff control panel. 
For additional on the EWO's equipment, refer to 
T.O. 1C-130(A)A-1-l. 

FCO Console 

The FCO (fire control officer) console (figure 4-82) 
occupies the left, rear portion of the booth. The 

FCO is the flight crew gunnery officer. He is pri­
marily involved with the delivery of ordnance and 
assessing of inflicted battle damage. Also he coor­
dinates the sensors in flight. Sensor azimuth and 
elevation angles may be selected for display on a 
sensor angle display (SAD) panel. He is provided 
equipment for operation of the inertial navigation 
system (INS) and the AN/ AXH-2 Video Recor der. 
A TV monitor at the console allows observation of 
the LLTV or infrared systems. 

TV Console 

The TV console (figure 4-82) is located at the aft, 
right side of the booth and contains controls for the 
wide and narrow angle cameras for the Low Light 
Level Television :LLLTV) (AN/ AXQ- lO(V), Laser 
Illuminator (AN/ AAQ- 7) , TV / Laser platform 
(AN-AJQ-24A), 2KW Searchlight (AN/ AVQ -1 7), and 
the Laser Target Designator (AN/ AVQ-18) . The S­
and 14-inch monitors display the information from 
either TV camera and/ or IR set. The type of 
imagery displ ayed is selected on a remote control 
unit of the video distribution system . The LLLTV 
cameras, laser illuminator and LTD heads are 
mowtted on the TV / Laser platform and controlled by 
a TV / Laser platform hand control (joystick). The 
laser ill um inator provides supplemental illumination 
to the LL LTV. Azimuth and elevation angles of the 
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worldwide program CDU displays 

DISPLAY WPT FROM/TO LEFT N UMERICAL RIGHT NUMERICAL 
SELECTOR SELECTOR DISPLAY DISPLAY 
SWITCH SWITCH DISPLAY 
SETTING SETTING 

TK/GS Not Not T rue t rack angle in Ground speed in knots 
Critical Critical tenths of degree ± 1 knot 

± 0.1 degree 

H OG/DA Not Not T rue heading in A ngle i n t enths of 
Cri tica l Crit ical t enths of degree degr ee (± 0.1 degree) 

± 0.1 d egree that aircraf t t rack 
angle is to t he right 
(R) or lef t {L ) o f 
aircraft heading. 

X TK/T K E Not Active Cross track d is· Track angle error is 
Cr it ical Track tance is distance the angle in tenths 

Display ed left (L) or Right of degree that air-
(R) from the de· craft track angle is 
sired track to the to the L eft (L) or 
present position. right (R) of the 
Measured perpen- desired track angle. 
dicular to desired 
track 0 to 399.9nm 
± 0. l nm. 

POS Not Not Present latitude in Present longitude in 
Critical Critical ten ths of an Arc- tenths of an arc-

minute ± 0.1 arc· minu te ± 0.1 arc-
minute minute. 

WPT l thru 9 Not L at itude of L ong itude of manually 
Critical manually inserted Inserted destinat ion I · 

destination waypoi nt way poin t to tenths of 
to tent hs of an UC· an arc-m inute ± 0.1 
minute ± 0.1 ar c-minute. 
arc-minute 

0 01 thru 09 Latitude of present Longit ude of present 
position when a ox position w hen a ox 
track change was track change was 
inserted. inserted. 

DIS/Time Not Active Great circle dis· T ime-to-go is based 
Cr itical T rack tance from the on present ground 

Displayed aircraft present speed along the de· 
posit i on to the sired track. 0 to 
next selected way· 480.0 minutes ± 0.1 
point 0 to 9999nm min. Reads zero at 
± 1.0 nm ground speeds below 

10 knots. 

00 D istance- to-go and Time-t0-90 read zero until 
a t rack leg ls inserted in the F ROM/TO w ay· 
po int display. 

Figure 4--81. (Sheet 1 of 2) 
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worldwide program CDU displays (cont.) 

DISPLAY 
SELECTOR 
SWITCH 
SETTING 

WIN D 

DSRTK/ 
STS 

WPT 
SELECTOR 
SWITCH 
SETTING 

Not 
Critical 

Not 
Critica l 

FROM/TO 

DISPLAY 

Not 
Critical 

Ac tive 
Track 
Displayed 

LEFT NUMERICAL 
DISPLA Y 

TRUE WI ND d irection 
from ze10 It• 359 
degrees t 1 O de91 E'< 
NOTE: Wind 
d irecl1on and speed 
are available if a 
l AS 1s manually 
inserted 1 nto tlte 
computer. 

Great c ircle fl1 9t1i 
path connec ting the 
departure and 
destination posi­
tions or any two 
waypoints. In 
tenths of a degree 
± 0.1 degree. Reads 
zero unt il a tra ck 
leg is insert ed 1n the 
FROM/TO waypo1 nt 
display . Ti ack hold 
mode 1s ope1at1ora l. 

I 
I 
I 

RIGHT NUMERICAL 
DISPLAY 

. 

WtncJ speed fro m 
1e1l, 1(• 3!.l~l knots . J fl vn(•l' 

T AS in knots : 1.0 
knot. T A S 1s ma1 1-
ually inse1 led into 
\he DSR TK/SlS 
posit ion by selecting 
REMOTE on the 
AUTO/MAN/ REMOTE 
switch and addressing 
key 5 on the dal<1 
keyboa1d 

Figure 4-81 . (Sheet 2 of 2) 

LLLTV and other sensors are displayed on the sensor 
angle display panel (SAD) . The control switching unit 
allows the TV operator to slave (azimuth and ele­
vation) the TV platform to any of the other sensors or 
the inertial navigation system (INS) . The 2 KW 
searchlight is used for target illumination in either 
a visunl or covert mode. Circuit breaker protection 
for the console is provided by circuit breakers lo­
cated on the ca r go compartment AC and DC circuit 
breaker panels. 

SENSOR AND ASSOCIATED 
ELECTRONIC EQUIPMENT 
The sensor angle display system is independent. of the 
fire control system and is a backup for the (automa­
tic) sensor slaving system. 

SENSOR ANGLE DISPLAY (PILOT AND 
FCO) 

A sensor angle display panel (see figure 4-83) is lo­
cated on the pilot and FCO consoles . The panel con· 
sists of an azimuth meter, elevation meter and a ro· 
tary switch. The meters display selected sensor an-
gle information in elevation and azimuth. The rotary 

switch allows selection of d esired sensor. Power is 
provided through the SAD power switch on tht> na\~· 
gator's console. The SAD panel light control is lo· 
cated outboard of Lhl' pilot's station and contains a 
dimmer control. 

SENSOR ANGLE DISPLAY (EWO, IR. TV). 

Three sensor angle display panels (see figure 4-84) 
are localed in thr airplane : one at th e EW O, JR 
and TV station~. The panel contains azimuth and 
elevation meter~ which display absolute azimuth an d 
elevation angles of the sensor near the panel; REL 
azimuth and REL elevation meters display relative 
angles from that sensor to the selecLed sensor; and 
REL sensor selecl switch allows selection o f t he 
desired sensor. A s!'nsor operator may approximately 
align his sensor with another by selecting the other 
sensor on his REL sensor select switch and moving 
hi l' senso r in th l· indicated dirt•ction un t il tht• REL 
azimuth and REL ele\'ation m£>ters ar!' zeroed. Pow­
er is provided through th!' SAD swiLch on tlw elel'· 
trical equipmenl switch panel located on lh e 1rnviga· 
tor's station (sec• figur!' 4-29). 
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booth console 

~JO 

TWO MAIN CONSOLE (IR/ EWO) 

I : 
: I 

' l_ : 

"-41 11 /) 
ill _/ r/ 

1. LIGHTING CONTROL 17. C-8767/AS0-145(VI REMOTE CONTROL UNIT 18" MONITORI 

2. OXYGEN REGULATOR 18. INFRARED SET CONTROL 
3. IR OPERATIONS PANEL 19. I P-1902/AAD-7 VIEWER llRI 

4 . CLOCK 20. C-8777/ A CONTROL SWITCHING UNIT 
5. INTERPHONE CONTROL 21. SENSOR ANGLE DISPLAY PANEL 
6. TV MONITOR 18 INCHI 22. TR IM -7A CONTROL UNIT 
7. CIRCUIT BREAKER PANEL 23. ALR-46/TRIM·7A SWITCHING UNIT 
8 . 4012F ATTITUDE INDICATOR 24. CONTROL AN D DISPLAY UNIT, ASD-5 
9 . VS HEADING INDICATOR 25. C-8802/AP0-150 CONTROL-INDICATOR 

10. AIRSPEED INDICATOR 26. G IMBAL POSITION CONTROL (AAD-71 
11. AL Tl METER 27. CONTROL SYNC IECMI 
12. CIRCUIT BREAKER PANEL 28. C-6175 CONTROL (E~M l 

13. CEILING LIGHT CONTROL 29. PALLET IA24G) 

14. CLOCK 30. FOOT SWITCH 
15. ELECTRIC TEST PANEL 31. MANUAL CONTROLLER (ASD-51 
16. COMPARTMENT TEMPERATURE CONTROL 

4-156 Figure 4-82. (Sheet 1 of 3) 
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TV CONSOLE 

1. OXYGEN REGULATOR 
2. CIRCUIT BREAKER PANEL 
3. LIGHTING CONTROL 
4 . TV MONITOR (8 INCH) 
5 . INTERPHONE CONT ROL 
6 . C-8777/ A CONTROL SWITCHING UNIT 
7. 2KW SEARCHLIGHT CONTROL 
8 . C-876 7/AS0-145(V) REMOTE CONTROL UNIT (1 4" MONIT OR) 
9 . AL TIME TEA 

10. AIRSPEED INDICATOR 
11. VB HEADING INDICATOR 
12. 4012F ATTITUDE INDICATOR 
13. TV MONITOR (14 INCH) 
14. SENSOR ANGLE D ISPLAY PANEL 
15. C-8767/ AS0-145(V) REMOTE CONTROL UNIT (8" MONITOR) 
16. C-9330/ AA0 -7 LASER ILLUM INATOR CONTROL 
17. C-9329/AXQ-10(V) TV/LASER CONTROL 
18. C-8765/AJ0-24 PEDESTAL CONTROL 
19. SA-178/ ASQ-145 (V) V IDEO SWITCHING UNIT 
20. INTERPH ON E FOOTSWITCH 

Figure 4-82. (Sheet 2 of 3) 
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booth consoles (cont) 

.. 

FCO CONSOLE 

1. OXYGEN REGULATOR (TYPICAL) 

2 . CIRCUIT BREAKER PANEL 
3. 5 VOLT LIGHT CONTROL 
4 . LIGHTING CONTROL 
5. ATTITUDE REFERENCE SWITCHING UNll 
6. TV MONITOR (14 INCH ) 
7. ALTIMETER 
8 . AIRSPEED INDICATOR 
9 . ARU-11 A TT I T U DE I NDICATOR 

10. C·8768/AX010 RECORDER CONTRO L 
11. C-8777/A CONTROL SWITCHING UNIT 
12. INTERPHONE CONTROL 
13. C-B767/ AS0-145(V) REMOTE CONTROL UNIT 
14. SENSOR ANGLE D ISPLAY PANEL 
15. MODE SELECTOR UNIT 
16. CONTROL DISPLAY UNIT 
17. BATTERY UNIT 
18. INERTIAL NAVIGATION UNIT 
19. INTERPHONE FOOT SWITCH 

Figure 4-82. (Sheet 3 of 3) 
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SENSOR ANGLE DISPLAY 

AZIMUTH 

FORrJ 

UP 

DOWN 
IR 

ELEVATION 

• 

RAO$ABC 
TV 

ILLUM 

PILOT'S/FCO SAD INDICATOR 

Figure 4-83. 

REL AZIMUTH 

A~RE 

~ 
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REL SENSOR SELET 

IR 
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RAOA=®=BC 
TV 

ILLUM 

ELEVATION 

AZIMUTH 
@ 

@ 

EWO/ IR AND TV SAD INDICATOR 

Figure 4-84. 
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800 
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SA-1786/A SLAVE SWITCH UNIT 

MASTER SWITCH UNIT 

((£;;;\ON 

\tVoFF 

8477·94050 MASTER SWITCHING UNIT CONTROL PANEL 

Figure 4-85. 
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CONTROL SWITCHING UNIT (BCI 
PROV ISIONS ONLY 

Figure 4-86. 
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CONTROL SWITCHING UNIT(IRl 
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Note 

Tilt· system has a tolerance of ± 6° 
and should be used for reference pur­
post>~ only. 

SENSOR SLAVING SYSTEM 
The sensor slaving system enables the individual 
sensor operator to automatically drive (slave) his 
sensor head to th(> looking point of any other 
airc:rafl sensor. While in the slave mode, the sen­
sor platform is driven by the signals produced by 
the selected sensor tracking handle. This auto matic 
slavin~ foalure al lows rapid and accurate target 
validation and tor hand-off operation between sen· 
sors. Whl.'n target validation is accomplish ed, the 
sensor operator can select local command of his 
platform a nd target hand-off operation can be 
made. Power for th(' slave switching unit is provided 
b~· the LH AC Bus (115 V AC 1 <J; 400 Hz and 
the Main DC Bus 28 VDC) . The circuit breakers 
(2 amp AC and 7 · 1/2 amp DC) are on the front of 
the slave switching uniL 

SLAVE SWITCHING UNIT 

The Slave Switching Unit (SSU) (figure 4-85 ) is lo­
cated to th!:' left of the navigators station below the 
Fire Control Display . This unit contains provisions for 
six relay /amplifier modules and two relay modules. 
The relay /amplifier modules provide relay logic and 
synchro power amplification tu enable slaved position­
ing of sensor and non-sensor platforms. Th e relay 
mod ule provides switching functions used exclusively 
for sla ved control of the non-sensor platforms. The 
power supply module within the SSU provides reg­
ulated 28 + 0-8 VDC (nominal 28 VDC) power for 
operation 0 r the relay /amplifie r modules. 

The Built-In-Test-Equipment (BITE) indicator lights 
are located on the front of the Slave Switching 
Unit. The BITE indicators should be check ed by 
appl ying power to the system .and pulling the AC 
circui t breaker on thP front of the SSU. The first 
five lights should illuminate and will extinguish when 
the circuit breaker is reset. If one of the lights come 
on during flight it indicates that there has been a 
power fail ure to the SSU or that one of the relay / 
amplifier modules has failed internally. The system 
can continue to be operated in flight provided the 
circuit. breakers remain set. 

Slaved control of the sensor platform is enabled by 
actuation of switches on controls units for TV IR 
and BC. Switch actuation at the control uni t ~ut- ' 
pu ts as control-line signal to the slave switching 
uni t which initiates the relay switching functions re­
quired for platform-to-pla tform slaving. On control 
units for TV, IR, and BC control switch actuation 
of the slave control mode also outputs a slaving­
command signal to the platform electronics, causing 
the platform to operate in a receiver capacity. One 
or several platforms may be slaved to another plat· 
form even if th e platform slaved to is not in a 
local-control mode. For example the 2 KW light 
can be slaved to the TV, the TV slaved to the IR 
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and the IR slaved to the BC. The BC tracking han­
dle will bt> driving all of the platforms. When one o f 
the three plat forms is in lhP local-control mode, any 
or all of the remainin g platforms may be slaved to 
the looking point of that sensor. 

MASTER SWITCH UNIT 
Power for the slaving syste m is controlled through 
the Master Switch Unit switch (figure 4-85) located 
to the left o f the ANP-59 radar. This switch enables 
power to be fed to the Slave Switching Unit . 

CONTROL SWITCHING UNIT (CSU ) 

The Control Switching Unit (figure 4-86) consists of 
an indicator assembly, six interchangeabl e switch as· 
semblies, and a lens kit. The light and TV controls 
are at the TV operators position and the radar 
(APQ-150) and BC controls are at the EWO position. 
The IR control is at the IR posit ion. The indicator 
assembly il luminates to identify an individ ual control 
uni t with its assigned plat form. The switch assembly 
accepts operator commands for local or slaved control 
of airplane platforms. The six identical switch assem­
blies provide for local /slave command of six platforms, 
each switch having an engraved lens. The engraved 
lens placard indicates the switch function (local or 
slave control-mode sensor assignment). The control 
switching uni t allo ws the sensor operator to slave 
(azimuth and elevation motion ) his sensor to any of 
the other sensors or the Inertial Navigation System 
(INS). 

No two platforms will be slaved simul­
taneously to each oth er. 

Note 

The 2 KW light platform has no control 
stick for independent light plat form 
movement and can only be electrically 
moved by slaving to a sensor. The TV 
operator can slave the light plat form to 
any sensor. 

NORMAL OPERATION 
Local or slaved operation of the platform is imple­
mented through the Slave Switching Unit by actua­
tion of push-button switches located on the front 
panel of each control switching uni t control. Oper­
at ional control status (local mod e/slave mode) is 
annunciated on illuminated split screen indicators 
associated with each switch. Operation of t he system 
is basically the same from any sensor operator 
position. 

Local control of three (TV, IR, BC) sensor platforms 
is performed by operator manipulation of the sensor 
platform joystick. Any of these three sensor platforms 
may be placed in the local co mmand mode on an 
individual basis at the discretion of each sensor sta­
tion operator . Actuation of the COM/ LOC (Com­
mand/ Local) switch (SI) on switchi ng control un its 
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television monitors 
and 

remote control unit 

8 INCH TV MONITOR 

14 INCH TV MONITOR 

A RETICLE WITH 4 X 3 ASPECT 
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A DOTOUAD AND/OR 
CROSSHAIR RETICLE 
CAN BE GENERATED 
WHE N WIDE ANGLE OR 
NARROW ANGLE TV 
VIDEO IS SELECTED. 
RANGE RETICLE 
CAN BE GENERATED 
WHEN ACTIVE NARROW 

EB 
RATIO APPEARS 
AT CENTER OF 
MONITOR TO MARK 
3.5 DEGREE FIELD· 
OF-VIEW WHEN 
WIDE ANGLE T V 
V I DEO IS SELECTED 

[] _, 

ANGLE TV VIDEO IS 
SELECTED/ AND TV OPERATOR HAS 
THE CROSSHAI RS PULLED ON THE 
14 INCH MONITOR 

R 
c 
u 

r-@~~~~~~~~~©--, 

i ~ WTV ~I NTV 11 IR II ~~c~~~ ~ 
WTV NTV IR 

Figure 4-87 4-163 
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RCU controls and functions 

Control Descript ion Function 

1. PWR Swi t cl1 Pushbutton switch App lies powe1 10 the RCU 
and th e vsu. 

2. VIDEO Switches Pushbutton switches Pe rmits the selection of wide 
TV (WTV), narrow TV (NTV). 
infrared (IR) video or the 
GRAY SCALE. The one remaining 
button is not used at the present 
tim e. 

3. RETICLE buttons Pull-on potentiometers Pulling a knob out applies either 
a dot quad (OQ) or crosshair (CH) 
reticle to the video. T urning the 
knobs varies the color of the reticles 
from black to white. 

Figure 4-88. 

No. 1, 2 and 3 will illuminate the command switch 
to indicate the transmitting mode of the sensor plat­
form. The COM/LOC switch is not available at the 
light control unit. 

VIDEO SWITCHING GROUP 
(QA-8627(V)/ AS0-145(V)) . 

The Video Switching Group is made up of the 
Video Switching Unit (SA-1784 / ASQ-145(V)) and 
the Remote Control Unit (C-8707 /ASQ·145(V)). 

Video Switching Unit (VSU). 

The Video Switching Unit, located under the TV con· 
sole (figure 4-82) provides for video distribution to 
all monitors and the video recorder. In addition the 
VSU generates the TV gray scale presentation, TV 
video electronic reticles and the AAQ-7 range readou t. 
Overload protection is provided by (2 Vid Proc) cir· 
cuit breakers on the TV panel and one circuit breaker 
on the video switching unit. 

Remote Control Unit (RCU). 

The Remote Control Units , (figure 4 -87) activate the 
video swit ching unit, select t he video to be supplied 
each monitor, and control the various re t icles pre­
sented on the monitors. An RCU is associated with 
each monitor in the aircraft. 

The GRAY SCALE button allows the presentation of 
a ten (10) shade black-to-white (presented left to right) 
gray scale on a monitor. This is used to adjust the 
cont rast and brightn ess o n the monitors. It also acts 
as a check to determine if the monitor and/o r the 
video switching uni t are functioning properl y. Either 
the NTV or t he WTV must be operating for the 
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gray scale generator to function. The uni ts receive 
28-volt de powPr with overload p rotection provided 
by circuit breakers locatt>d on circuit break er panels 
at the TV, IR, and FCO consoles. 

A list of controls and functions associated with the 
RCU is provided in figu re 4-88. When th e AN /AAQ-
7 Laser Illuminator is operat ing, a range readout is 
displayed in t he upper left corner of each monitor 
on which NTV video is being viewed. This range 
readout is the slant range from the aircraft to the 
center of th e range gal~· in kilofeet (Example 12.1 
is twelve thousand one hundred feet) and is accurate 
to plus/minus 100 feet (in " C" camera gale width 
only). The TV operator's 14 inch RCU crosshair 
control must be out (the crosshair being displayed) 
for the range indication to a ppear on a ny monitor. 
TI1e range indication is updated once every second 
and will appear on video tape if the FCO has 
NTV selected on his 14 inch RCU. 

TELEVISION MONITORS (1P-1071 / U(S 
INCH) AND 1 P-1072/ U(14 INCH)} 

There are two 14-inch and two 8-inch TV monitors 
(figure 4·87) located in the airplan e . The TV Oper­
ator console contains a 14-inch and 8-inch monitor, 
the Fire Control Officer console contai ns a 14-inch 
mon itor, and the IR Operator console con tains an 
8-inch monitor. Each monitor has front panel con­
trols for power , brightness, a nd contrast. 

Recessed controls are located on the bottom of each 
uni t (hand-adjustable) for horizontal hold, vertical 
hold, and height. The monitor has provisions for a 
filter and contains an implosion panel to protect the 
operator from fl y ing glass should picture tube im· 
plosion occur. The monitors operate from 115-volt, 
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400-Hz ac and 28-volt de with overload protection 
provided by circuit breakers on circuit breaker panels 
at the TV , IR, and FCO consolf's. Each monitor has 
a single circuit breaker and a 75 ohm-high toggle 
switch on the rear. The switch should be in the 75 
ohm position. 

VIDEO RECORDER SET, AN/AXH~2 

The video recorder set is provided at the FCO con-
solP for recording of both video and audio signals. 
The system consists of the R0-404/ AXH-2 Video 
Tape Recorder and C-8768A/ AXQ-10 Recorder Con­
trol. Video signals recorded include data from the 
wide or narrow TV cameras or the IR set and are 
selected by the FCO at his RCU. Audio signals 
recorded can be FCO interphone activity, selected 
by the FCO at the recorder control, or signals from 
the gun firing circuitry or fire control computer. 
The signals from the gun firing circuitry of fire con­
trol computer are recorded automatically. Power of 
115-volt, 400-Hz, three-phase ac is supplied to the 
video recorder and 28-volt de to the recorder con­
trol. Circuit protection is provided by circuit breakers 
located on the FCO circuit breaker panel. 

T.O. 1~·1301 J\)A-1 

RECORDER CONTROL, CQ76~A 

The recorder control (figure 4-89) is located in Lhr 
FCO console and provides thf' controls and indii::ators 
for operation of the video recorder. A circuit bre11ker 
located on the back of the control limits the 28-volt 
de supplied the control to 3/ 4 ampere. A list o r 
controls, indicators and functions associated with the 
recorder control is provided in figure 4-91. 

VIDEO TAPE RECOADEFJ, R0~404 

The video tape recorder (figures 4-89, 4-90), installed 
on the left booth wall by the FCO console. is a 
self-contained dual-head helical scan recorder which is 
controlled by the C-8768A Recorder Control. Audio 
and video channels are provided. Two 8·inch diameter 
reels are included for 1800 feet of tape which move 
at a speed of 15 inis. This speed provides a record· 
ing time of 24 minutes. A rotary mode selector switch 
on t he recorder has positions FAST FORWARD, 
NEUTRAL, and RECORD. In NEUTRAL position , tht> 
drum head and servo operate, but the capstan and 
reels do not. The FAST FORWARD position winds 

video tape recorder (AN/ AXH~2) 

T 
A 
p 
E 

VIDEO TAPE CONTROL PANEL 

Figure 4-89. 
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R0-404 video tape recorder lAN/ AXH-27J 

POWER SUPPLY 

REEL HUB 
ASSEMBLY~--r-------i 

REE LS --+-+-
\ 

CAPSTAN--.,.-..---...-----~ 

AUDIO HEAD---T-ir--'.~~~" 

TENSION GUIDE--....;-;....;t~~ 
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TAPE 
GUIDE--.........i 

TAPE 
GUIDES-- 44-------...,..-

MODE 
SELECTOR 
SWITCH 

/FAST FORWARD 
I NEUTR AL 

RECORD 
0 

REEL 
LOCKING 

\-T-------ii-i--+-----....;+...:._-...;. ___ LE VE RS (2) 

SUPPLY 
TENSION 

j.-----i~--i----ARM 

SCANN ING 
/r--..-----------;;-;..--- ASSEMBLY 

Figure 4-90. 
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recorder control controls and functions 

CONTROL DESCRIPTION FUNCTION 

OFF-STBY SWITCH Toggle Switch In STBY position appl ies power 
to recorder electro nics, but 
does not start recorder. In 
O FF position, removes power . 

POWER Indicator Light Illuminates green to ind icate 
that standby power is being 
applied to recorder. 

STOP-REC switch Toggle Switch In REC posi t ion causes re-
corder to begi n recording. 
In ST OP posit ion causes 
recorder to stop recording. 

GUNS Indicator Light Illuminates red to indicate 
that a command is being 
received from the airplane 
gun fir ing circuitry (pilot 
depresses tr igger or coin· 
cidence lights out). This 
causes recorder to begin re· 
cording in STBY, regardless 
of STOP-REC switch position. 
Recorder continues for 30 
seconds after light goes out. 

REC Indicator Light Illuminates amber to indicate 
that recorder is in record mode 
and is recording properly. 

ELAPSED MINUTES Counter A three-digit Indicates in minutes and tenths 
resettable cou nter of a m inute t he amount of t ime 

the recorder has been operati ng 
in the record mode. 

COUNTER RESET BUTTON Knu rled r otary button Push and turn to reset 
ELAPSED Ml NUT ES counter 
to 00.0 for new video tape. 

TAPE OUT indicator Light I ll um inates amber to ind icate 
that recorder tape supply is 
exhausted or that tape transport 
has stopped due to broken tape 
or loss of tape tension. 

LOCAL T ALK Switch Three-posit ion toggle In 1/P position whatever the 
switch FCO hears in his headset will 

be recorded when the recorder 
is running. In ON or MOM 
(momentary spring l oaded back 
to the 1/P position) only the 
FCO's microphone signal is re· 
corded. 

LOCAL TALK indicator Light Il luminates green to indicate 
that the LOCAL T A L K switch 
is in the ON o r MOM position. 

Figure 4-91. 
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video recorder tape threading diagram 
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REEL LOCKING 
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Figure 4-92. 

SUPPLY WHEEL 

TAKEUP REEL 

SUPPLY TENSION 
ARM 

SCANNER ASSEMBLY 
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tape from the supply reel to the takeup reel at 
approximately 60 in /s when the recorder control panel 
STOP-REC switch is placed in REC. The RECORD 
position allows normal operation of UH• recorder with 
the recorder control STOP-REC switch. 

A list of controls and iunctions associated with the 
video tape recorder is provided in figurP 4-93. 

NORMAL OPERATION OF VIDEO TAPE 
RECORDER 

1. 

2. 

Remove recorder cover and set recorder mode 
selector switch to the neutral position. 

As shown in figure 4-93, move both reel locking 
levers to their full counterclockwise positions. 

I: CAUTIO~ J 
Do not attempt to rotate the takeup 
reel hub clockwise. A one-way clutch 
is used to prevent tape slackening 
when the recorder is under vibration 
and prevents rotation in a clockwise 
direction. 

6. 

7. 

8. 

9. 

T.0. I C-1301AIA·l 

Note 

The supply reel hub brake is activated bv 
the supply tape tension arm. If necessary .. 
move the arm lo the lefl to release brake. 

Place the takeup reel on the outer reel hub 
and Jock in place with reel Jocking lever. 
Thread tape onto takeup reel. 

Turn capstan counterclockwise to takeup tape 
and move supply tension arm to the left. 

Place the Video Tape recorder mode selector 
switch to RECORD. 

If the recorder mode selector switch is 
left in the NEUTRAL position and the 
recorder control is set to STBY and 
REC, damage to the tape will occur. 

) 3. Turn takeup reel hub counterwise until the two 
hubs lock together. 

Press t he counter reset button and rotate but­
ton for 00.0 setting on the recorder control 
ELAPSED Minutes Counter. 

.. 'I .. 

4. 

5. 

Unwind approximately five feet of tape fro m 
the supply reel, place the supply reel on the 
inner reel hub and lock the reel in place with 
the supply reel Jocking lever. 

Thread tape on the video recorder to the take­
up reel as shown in figure 4-92. Threading in­
structions are inside the video tape recorder 
top cover. 

10. 

11. 

12. 

Insure VID RCDR circuit breakers on the FCO 
panel are set IN. 

On recorder control, position OFF/STBY swit ch 
to STBY. 

To cause tape movement , position STOP/ REC 
switch to REC. Tape also moves upon com­
mand from gun firing circuitry or whenever 
gunsight reticles are within co incidence. 

R0-404 video tape recorder controls and functiorls 

CONTROL 

MOOE SELECTOR 

DESCRIPTION 

De tented rotary three· 
position switch, FAST 
FORWAR D, NEUTRAL, 
and RECORD. 

Figure 4-93. 

FUNCTION 

In NEUTRAL position, the drum 
head and SERVO operate, but 
the capstan and reels do not. 

In FAST FO RWAR D position 
tape is transported from the 
supply reel to the take up 
reel at 60 in/sec when the re­
corder control panel is in STBY 
and REC. 

The RECORD position allows 
normal operation of the re­
corder when the recorder con­
trol panel is in STBY and REC 
or STOP with a gun/computer 
signal. 
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13. 

14. 

To rN'Orci a irplarw int.1•rp ho1w signal. pos111on 
LOCAL T:\LK !>witch 1<1 lif'. To n·cord F<'ffs 
1111c-ropho1H· siµnal. pos1lion LOCAL TALK 
swiLl·h Lo ON or f\110!\1 (J\loment.a ry). 

Clwdi rt' ('orci<•r 1.apr lransport opNali on and 
return rrcordPr control switches l< ' OPF anrl 
STO/'. 

] 5. Ht•pla<:<' Vid1•0 Tap1· l<o •(·orrlt>r C<)V<'r. 

STABILIZED TRACKING SET 
(AN/ AJ0-24A). 
The stabilized tracking slo'l (c;pp figun• 4 ·941 consists 
of a g~ ro stabilized platform, a sen•o <•lectronic uni t 
and a plalForm control un it . The gyro stahilizc-d TV 
Lasrr Platform is locat.ed ui1dcr the fli ght drck e>..· 
t.ension and hous('S t.wo low light IPvt>I telPvision 
cam1.>ras, a laser target designator head, and a laser 
illuminator hPad. (Thr 'TV, LasN Platforn1 is also 
ref<'rrPd to as tll<' Mull isemor Platform and the 
Mount.) It is stabilized in c.> IPvation and azimuth 
movement under all aircraft night conditions withi11 
rangf' of l lH' plat fnrm 's fr<'rdo m of movement. Tht> 
elevation gimbal can bf' movt> d from +5 degrtes Lo 
-7 0 degrees about thP horit~ontal. The azimuth girn­
bal can bl' moved ± 65 degrees in azimuth about 
thP platform's nominal zero r<'ft•rcnce. The plalform 
can be opnated in the manual and slavp modes. In 
manual mode, it follows rat < signals produced by the 
platform hand control. 

The TV Laser P latform Hand Cont rol 1 s a sta tionary 
grip handle with a movable thumb swttch. ThP thumb 
switch is pressure sensitive and will cause the TV 
Laser platform to move at a rate proportional to the 
pressure . The r e lationship between the platform move ­
ment rate and th£> thumb pressure is controlled by the 
sensitivity contro l. 

During preflig ht lhe operator should check for proper 
balanc«:> of the platform by manually releas ing the el­
evation dog (elevation locking mechanis m). lf the 
platform is proper ly balanced with all lens covers off 
and the WTV filt e r on, it should hold near the mid 
position of the elevation travel. If il does not hold 
notify maintenance to adjust the balance wei~hts . 

Power supplied to lh e system is 28-\ olt d<· and 
115-volt, 400-Hz ac. The cirruits are protected by 
circuit breakers on the cargo compartment de 
circui l brl'aker panel, carg(l compart.ment ae circuit. 
breaker panel. and on the servo electronic unit.. A 
list of tht• controls and functions of lhe TV / Las<•r 
plat form control unit is providl.'d in fi gure 4-96. 
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OPERATION. 

1. Ensure all circuit breakers are depressed. 

2 . Check platform for proper balance . 

Note 

The balance of the multi-sensor platform is 
critical to the p r oper operation of the equip­
ment. The balance weights o f the pl atform 
should be adjusted so that the platform will 
hold near the mid position in its elevation 
travel. 

3. Ensure the area around platform is clear of per­
sonnel and obstructions. 

4. Select local command (LOC) on the TV control 
switching unit. 

5. MOUNT POWER switch ON. 

Note 

Allow approximate ly 30 seconds for gyros to 
reach operational speed and uncage . 

6. Wait for MOUNT OPERA TE light on TV: LTD 
CONT pane l to illuminate. 

7. Set the SENSITIVITY controls (A Z and EL)to de­
s ired position. 

8. Set DRIFT contro ls {AZ and EL) to the desired 
position. 

Note 

There should be no interaction between the 
DRIFT and SENSITIVITY controls. 

9. Use platform hand control. 

SHUTDOWN PROCEDURES. 

1. MOUNT POWER switch OFF. 

Note 

To prevent disabling the automatic cagi~ 
operation, do not pull any circuit breakers 
on the servo elec.tronics unit. 

2. When the system completes its automatic cagin~ 
operation, the MOUNT OPERATE light will ext in­
guish . 

. ~} 
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stabilized track ing set 

2 

fJ TV/ LASER PLATFORM CONTROL UNIT 

1. MOUNT POWER SWITCH 
2. PLATFORM HAND CONTROL 
3. AZ AND EL SENSITIVITY 

CONTROLS 
4. AZ ANO EL DRIFT CONTROLS 

- -- 7 

1Cto=oUL2 
~34 1. WIDE ANGLE TV LENS 

2. LASER ILLUMINATOR 
3. NARROW ANGLE TV LENS 
4. ELEVATION DOG RELEASE 

65~· 
5. LTD 
6. LN2 VENT PORT 

7. AZIMUTH DOG RELEASE 

[] TV/ LASER PLATFORM 

Figure 4-94. 

c 

0 0 
1.r~· )", ,,. w ··-

0 ,. 0 
• 1•. 

T.()ltOI(" 1 ""<olvf - f. }.,, -.; 

SERVO ELECTRONIC UNIT 
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LOW LIGHT LEVEL TELEVISION 
SET (LLL TV) (AN/ AXQ-10(V)). 
The low light level television set (figures 4-94 , 4-95), 
provides thP operators with a real-time visual data. 
The LLLTV set consists of two TV cameras, two 
camera electronics units, a cont.rol panel and filter 
set. The two cameras (a wide angle and a narrow 
angle) are mounted on the TV /Laser Platform. The 
narrow angle camera is equipped with a filter wheel 
which automatically positions a Neutral Densi ty (ND) 
filter in front of the camera any time the control 
switch is set for daylight narrow TV (NTV) operation. 
The NTV is also equipped with a remote focus con· 
trol which is operated from the TV console. Two 
camera electronic uni ts, one for each camera, are 
located on the flight deck extension above the plat­
form. The two units are identical except for an 
additional printed circuit board in the narrow angle 
TV unit that is used to interface the NTV , the 
laser illuminator, and the video switching unit. The 
two LLLTV cameras are controlled by the TV 
LTD CONT panel in t.he TV console. (See figure 
4-95.) This panel also controls the NTV filter 
wheel which provides a selection of filters for the 
NTV camera. The filter set contains a ND5 daylight 
filter for the WTV, a Gauss filter for the WTV 
when using laser illumination. a WTV lens and the 
various lens caps. 

LLL TV equipment 

T 
v 
I 

1r 
D 

8 
N 
T 

0 

NTV 

@ 

[] TV/ LTD CONTROL PANEL 

WTV 

@ 

Video signals from the TV cameras, the infrared set 
(AN/ AAD-7) and th e laser illuminator range signal 
from the NTV are applied to the video switching /(;j\ 
unit located under the TV operators console. Remote ~ 
control units (RCU) on the FCO, IR and TV opera· 
tor consoles allow the operator to select either TV 
or IR imagery for display on the appropriate TV 
monitors. Vidoe selected for the FCO's 14-inch mon­
itor can be recorded on the video tape recorder. 
In addition the RCU's can be used to provide a 
gray scale presentation on the monitors. 

Circuit protection is provided by circuit breaker s lo ­
cated on the TV operator console circuit breaker 
panel and on the two electronic boxes located on the 
flight deck extension. 

During daylight the ND 5 filte r must be used 
with the WTV camera lens and must be man­
ually installed. When the LLLTV is not in 
use, the l ens covers should be installed. 
Covers should be removed for flight on which 
the LLLTV will not be used, as covers can 
be lost in flight. 

~ @ r---CAMERA GATE WIDTH~ @ 

L00DOG 0 

L 
LJ RANGE @ FAULT OUTPUT 

~ Rb ~~~ R 
0 L::J ~ ~ ~~ L::J 
N T CONTROL POWER 

rflj (r\ c;JTOY 
N '(__) O F F 

@ 

PULSE WIDTH 

- LA-SE - r\ )X 
0 READY '<__} 

@ 

STATUS 

(]] LASER ILLUMI NATOR CONTROL PANEL 

'' 

Figure 4-95. 
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WARNING I 
Due to moderate turbulence around the TV I 
Laser platform, extreme care' must be exer­
cised when the TV lens covers/ fiiters and 
laser covers are installed or removed dur-
ing night. When filters are to be changed 
during flight a safety observer will be pre­
sent. When there is a need to go behind 
the flight deck ladder during flight, a re­
straining harness wili be worn . 

Note 

At the higher light levels, a honeycomb pat­
tern may appear on the monitors (caused by 
light saturation of the intensifier) . This pat~ 
tern does not indicate damage or abnormal 
operation of the equipment. 

When viewing a large amount of light at night. the 
camera intensifier may be over-driven. Rapid blank­
ing recovery can . be obtained by directing camera 
away from the light. Figure 4-98 gives a list of 
LLLTV controls and functions. Figure 4-97 shows 
the TV control knob positions. 

SYSTEM PARAMETERS. 

:?) Wide Angle Camera (WA) 
) 

Ct· 
~· 

,, 
The wide angle camera contains a 70 millimeter focal 
length Jen!. to provide a 20 degree field of view, and 
is mount~d on the TV /laser platform with its optic 
axis parallel to the optic axis of the laser illumi· 
nator. This camera consists of a lens focus mount 
image intensifier, and camera head. The camera is ' 
focused before takeoff and is generally not refocused 
during flight. 

Parameters for the wide angle camera are as follows: 

a . Diagonal field of view (FOV) 

b. Horizontal FOV 

c. Vertical FOV 

Narrow Angle Camera (NA) 

20° ~ 350 mils 
15° (260 mils) 

16° = 280 mils 
12° (210 mils) 

12° ~ 210 mils 
9° (160 mils) 

The narrow angle camera contains a 410 millimeter 
foca l length Jens .to provide a 3.5 degree field of 
view and is mounted on the TV /laser platform. The 
optic axis of the camera is parall el to the optic axis 
of th e laser illuminator. Components of the camera 
consist of a lens, filter wheel, remote focus assembly, 
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image intensifier, and camera head. The fi lter wheel 
and remote focus assembly are controlled during flight 
by signals from the TV/ LTD control. Power is sup­
plied to the camera from the related camera electron· 
ics unit. The parameters for the NA ca~era are: 

a. Diagonal FOV 3. s·· r;.. 61. 0 mils 

b. Horizontal FOV 2. 8° !I... 49. 0 mils 

c. Vertical FOV 2. 1° .n.. 36. 6 mils 

Parameters for the reticles are as follows: 

a. Narrow FOV Two crosshairs, crosshatched 
at 5 mil intervals. 

b. Wide FOV 

OPERATION. 

Dot quad, 2. 5 mils across 
( 4 centered dots , each dot 
1/ 4 mil diameter) 

Two crosshairs , crossh:itched 
30 (20) mil intervals . Magni­
fication is approximately 6 (4 ) 

to 1 from wide FOV to narrow 
FOV. Four small corners near 
center of picture mark the area 
that will appear on the narrow 
angle presentation. Dot quad. 
15 (10) mils across , 4 centered 
dots each 1. 5( 1. O)mils diame­
ter. (Numbers in parentheses 
are for 15 · FOV lens. l 

WARNING I 
Do not remove unit covers on camera, cam­
era elect ronics or monitors. High voltages 
are present in these units. 

Never point a TV camera at the sun even if 
camera is turned OFF. During daylight do 
not turn cameras on unless a neutra l density 
filter is used. At night do not aim cameras 
at any bright light source. Serious damage 
to the intensifier and. or the vidicon tube 
may result from too much light. 

Note 

Operators should remember that even though 
the narrow TV is pointed away from a bright 
light, the light may still be in the wide TV 
field of view. 
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When the LLLTV sensor system is not in use, set 
controls to the following- pos itions: 

2. TV / Laser platform: 

1. TV I;. TD CONT pane 1 

a . TV power - OFF 

b. LTD power - OFF 

c. Fire switch - OFF 

d. CONSENT - OFF 

a. MOUNT POWER switch - OFF 

3. Remote Control Units (RCU) (5) 

a. PWR swit ch - 0 FF 

b. VIDEO pushbuttons - As required,tGRA Y SCALE 

TV/ laser platform control unit controls and 
functions 

CONTROL 

1. MOUNT 
POWER SWITCH 

2. PLATFORM 
HAND CONTROL 

3. AZ and EL 
SENSITIVITY 
CONTROLS 

4 . AZ and EL 
DRIFT CONTROLS 
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D ESCR IPTION 

SPRING LOADED 
TOGGLE SWITCH 

HAND GRIP WITH 
PRESSURE SENSITIVE 
BUTTON 

DUAL POTENTIOMETER 
CONTROL 

DUAL POTENTIOMET ER 
CONTROL 

Figure 4·96. 

FUNCTION 

ON position energizes the power relay to 
power the mount and start gyro spin-up 
to operationa l speed. OFF position cages 
the elevation and azimuth gimbals , drives 
t he mount to the stow position and re· 
moves power from the mount. 

Provides a force control button which ini· 
tiates rate commands for the TV /Laser plat· 
form in azimuth and elevation. It is used 
only in the manual mode. 

Dual seoarate controls which make the com­
mand rate of the TV / Laser platform azimuth 
and elevation gimbals more or less sensitive 
to operator pressure on the joystick hand 
control. The lower black knob is for 
azimuth and the upper red knob is for 
elevation. 

Dual sepa rate controls that adj ust the 
azimuth and elevation drift rates. The 
range of adjustment compensates for such 
external effects as aircraft rate, and run­
to-run azimuth and elevation gyro drifts. 
(Drift control can vary the rate from 0 
degrees/second to ±4 degrees/second .) The 
lower black knob is for azimuth and the 
upper red knob is for elevation. 

' . .. :.; 

c 
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TV control knob positions 
POSITION OF POSITION OF CAMERA IN NARROW 
OUTSIDE KNOB INSIDE KNOB USE FILTER 

OFF ANY (A, 8, or Cl NONE SHUTTER 

DAY - NTV ANY (A, 8, or C) NTV ND5 

DAY- WTV ANY (A, 8, or Cl WTV SHUTTER 

DA Y-WTV + NTV ANY (A, 8, or Cl NTV and WTV N05 

DAY-SPEC A NTV and WTV SHUTTER 

DAY- SPEC B NTV and WTV ND3' 

DAY-SPEC c NTV and WTV ND4' 

NIGHT-NTV ANY (A, 8, or Cl NTV CLEAR 

NIGHT- WTV ANY (A, 8, or Cl WTV SHUTTER 

NIGHT-NTV + WTV ANY (A, B, or Cl NTV and WTV CLEAR 

NIGHT-SPEC A NTV and WTV SHUTTER 

NIGHT-SPEC B NTV and WTV SHUTTER 

NIGHT- SPEC c NTV and wrv SHUTTER 

• The ND-4 filter allows ten times more light to enter the intensifier than the ND·5. The ND·3 filter 
allows ten times more light to enter the intensifier than the ND-4. 

Figure 4 -97. 

c. DQ and CH controls - Pushed in 

4. Monitors (4) 

a . Brightness control - 0 FF (CCW) (Use caution, 
knob shaft is brittle . ) 

5. TV Laser platform 

a. Lens covers ( 4 ). Installed 

For normal operation, perform the following steps: 

1. Ensure all circuit breakers are depressed 

2. Remove came ra lens covers.(Insta ll filter as re­
quired. ) 

Never r emove a TV camera lens cow: r or a 
daylight filter from a camera lens when thE: 
camera is turned "ON". The sudden changf: 
in light leve 1 can seriously damage intens-i ­
fier and/ or vidicon tube . 

WARNING I 
Due to turbulence around the multi-sensor 
platform, extreme care must be exercised 
when TV lens covers/filters and laser cov-
ers are installed or removed in flight . When 
filters are to be changed during fligh t, a 
safety observer will be present. When there 
is a need to go behind the fligh t deck 
ladder during flight , a restraining harness will 
be worn. 
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LLL TV controls and functions 
Contro l Description Function 

1. NTV light Green push to test light Indicates NTV camera is 
selected. 

2. WTV light Green push to test light Indicates WTV camera is selected . 

3. TV contro l knob Rotary switch Controls power to both TV 
cameras and selects filter 
positions for NTV. (See 
figure 4·97). 

4 . FOCUS Switch Center off momentary switch Controls focus adjustment for 
the NTV. 

5. CONSENT button Internally il luminated Provides operato r interface 
(yellow) butt ontype switch with the aircraft fi re control 

system and indicates that 
"consent" has been given. 

6 . MOUNT OPE RATE light Green Light When illuminated indicates t hat 
TV / laser platform can be operated; 
when extinguished indicates that 
platform has completed automatic 
caging sequence and is stowed in 
-65 degree azimuth and 0 degree 
elevation posit ion. 

Figure 4 -98. 

3. MOUNT POWER switch - ON 

4. RCU's - ON/ Set 

[ CAUTION I 
Operator will insure that LLLTV cameras 
are pointed away from any light source in­
cluding those inside the aircraft before turn­
ing the LLLTV on . 

5. Monitors - ON 

6. TV Control Knob · Reference figure 4-97 . ON 

7. RC U's · GRAY SCALE/ As required 

8. Monitors - Adjust as required 
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Note 

The VERT HOLD , HORlZ HOLD and HEIGHT 
CONTROLSare located on the recessed pan­
e l at bottom of the monitor chassis. 

a. If picture is horizontally unstable. ad just 
HORIZ HOLD control 

b . If picture height is abnormal, adjust HEIGHT 
control. 

c . If picture is rolling ve rtically, adjust VERT 
HOLD control. 

9. When MOUNT OPERATE light illuminates, use 
platform hand control to slew TV; Laser platform. 
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10. On the remote control unit, select desired video 
b y pressing WTV, NTV or IR pushbutton. 

11. Ad just focus on NTV as required. 

12. To produce a dot-quad or crosshair reticlP. dur ­
ing WTV or NTV operation, pull out DQ or CH contro l. 
Rotate control to vary reticle shade from black to 
white . 

13. After sighting a possible target, slew fie ld of 
view until the target is centered in the reticle dot 
quad. If reticle is not centered on t he monitor, the 
dot quad must still be superimposed on the target.The 
reticle center represents the boresight point of the 
T V. (If not centered, it can be moved by maintenance 
personnel.) 

14. Press the CONSENT switch on the TV/ LTD con ­
trol panel when tracking a target. Consent must be 
ON before the pilot can fire in the Auto mode or be­
fore target storing can be accomplished with t he 
inertial targeting system. 

15. Adjust SENSITIVITY and DRlIT controls on the 
platform hand control unit as necessary to facilitate 
ease of tracking. 

16. Before landing, return switches and controls to 
OFF. 

17. After landing, install TV and Laser lens covers . 

SOLID STATE LASER ILLUMl­
NATOR, AN/ AA0-7 
The solid state laser is a device which provides 
pulsed beam illumination and range of an object 
during operation of the narrow angle TV camera. 
The narrow angle camera detects the laser reflection 
which is selected for viewing on a TV monitor. 
This camera turns on only after the laser beam has 
returned to the airplane. Range is presented as a 
reticle on the TV monitor. The laser is aimed bv 
the TV Operator who controls movement of the· TV/ 
laser platform with a joystick. Since the optic axes 
of the laser head and narrow angle TV camera are 
parallel , the laser aims at what is centered in the 
narrow angle field of view. Included in the laser 
system is the laser illuminator control, laser head, 
and electronic control amplifier (ECA), and dewar 
flask (figure 4-99). The laser illuminator control is 
located at the TV Operator console, the laser head 
on the TV /laser platform, and the electronic control 
amplifier on the flight deck extension above the 
TV /laser platform. The dewar flask, containing coolant 
for the laser head, is on a shelf in the left side of 
the cargo compartment. just aft of the TV /laser 
platform. Power for the system is 28-volt de pro­
tected by circuit breakers on the cargo compartment 
de circuit breaker panel and TV console circuit 
breaker panel. 
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NOTE 

BecausP the laser illuminator operal.t>s 
at a wavelength of 0.86 microns and 
t.he LTD operates at a wavelength of 
1.06 microns, both lasers may be 
operated simultaneously without inter­
fering with each othPr. Laser guided 
bombs will guide only on the LTD. 

LASER ILLUMINATOR CONTROL, C-9330 

The illuminator control (figure 4-95) is provided for 
control of the solid state laser, and is located at 
the TV Operator consolt>. Included on the control 
are nine pushbutton switches, two variable controls, 
and a four-section indicator light. Functions of the 
controls and indicators are depicted in figure 4-101. 

The auto range gate function will keep the range gate 
cen tered automatically under all but the most rapid 
platform motions. Also, the auto range may break 
lock due to a sudden bright explosion or an imbalance 
return situation such as a land/water contrast, i.e., 
land on top half of scope and water on bottom 
half. If the range gate breaks lock it will automatically 
initiatt> a search around the slant range selected on 
the manual range control. The search will start 3000 
feet more than the selected slant range and continue 
until 3000 feet less than the selected slant range. The 
search function will then rt>verse itself and search out­
ward until il is 3000 feet beyond the selected slant 
range. Each 6000 foot scan will take one second. 
When system is in auto search, picture will blink 
twice each second until system reacquires range gate. 

For most operating conditions the B, C, and D posi­
tions of the CAMERA GATE WIDTH should be used. 
The position selected will depend on atmospheric 
conditions, slant range, and the depression angle of 
the sensor. The intensifier pulse widths for the respec­
tive laser control camera gate widths are (A) 0.5 mi­
croseconds; (B) 1.0 microseconds; (C) 2.0 microseconds; 
(D) 3.0 microseconds, and WIDE which is 38.1 micro­
seconds. 

The mount power must be on and platform positioned 
within operating limits to get laser to illuminate. 
Under most conditions t he WIDE position of the 
CAMERA GATE WIDTH should not be used. This 
position operates the camera gate at a 50% duty 
cycle and allows much of the backscattered energy to 
enter the camera reducing the scene contrast. Wide 
position will work very well on clear night. The 
camera is gating in this position and the range reticle 
will appear, but will not be accurate (9000 feet in 
error). In addition, unless it is very hazy and/or it 
is raining, the A position of the CAMERA GATE 
CONTROL should be avoided. This position employs 
a very narrow ga~e pulse that causes the image in­
tensifier to defocus slightly causing a small loss of 
resolution. 
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Laser Head, MX-9411 

I WARNING I 
Personnel shal l avoid nitrogen vent ports 
of th e laser head, to preclude injury if 
liquid ni trogen is forced overboard . 

The laser head, which is located on the TV /laser 
platform , generates a pulsed laser beam on com­
mand. This beam is directed at an object of in­
terest and its reflection detected by the narrow­
angle TV camera . The reflected image can then 
be selected for viewing on a TV monitor. Triggering 
of the las{>r is accomplished by a pulse from the 
ECA. When this occurs, laser light is produced at 
the lens. The laser head mainly consists of an illu­
minator and trigger pulse amplifier. Laser power is 
ge1wrated by 72 gallium arsenide diodes conn ected 
in series in the illuminator. The laser head is cooled 
by liquid nitrogen, which is stored in the dewar 
flask and routed to the laser head through t ransfer 
lines. In the laser head the nitrogen circulates through 
a heal exchanger where it is converted to a gas by 
heat from the diode array. This gas then exits 
through a vent pipe. The laser head receives de 
voltages from, and sends fault indications to the ECA. 

ELECTRONIC CONTROL AMPLIFER, 
AM-6956 

The electroni c control amplifier (ECA) provides power 
and trigger pulses for the laser head, and monitors 
various parameters for possible faults. Power generated 
by the ECA power supply is +5, +12, -1 2, and +150 
volt de. The ECA is located on the fli ght deck ex­
tension above the TV /laser platform. Controls and in­
dicators include a circuit breaker, elapsed time indicator, 
and fault indicator panel (figure 4-99) . A description 
of indications on the faul t indicator panel is contained 
in figure 4-102. 
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DEWAR FLASK, MX-9413 

TIH! dewar flask (figure 4-99) is a storage reservoir 
for liquid nitrogen which is used for laser head 
cooling. The flask is located on a shelf in the left 
side of the cargo compartment just aft of the TV/ 
laser platform. Usable capacity of the dewar is 26 
liters. During system operation nitrogen is consumed 
at rates from 3.0 liters per hour during maximum 
laser output, to 0.5 liter per hour in the standby 
mode. When nitrogen drops below the 10 percent 
level, the N2 QTY fau lt indicator on the laser illu­
minator control illuminates. A pressure gage, READ 
switch, and LIQUID LEVE L indicator are provided 
on the dewar. The level indicator is read by pressi ng 
the READ switch. When the READ switch is pressed , 
indicator lights will illuminate to show either 10%, 
50%. or 90'lr, level. Level-sensing circuitry is powered 
by +12-volt de from the ECA, or from a 9-vol t bat­
tery when the +12-volt de is absent. The battery is 
part of the dewar. 

If none of the level sense indicators illuminate and 
the dewar is known to have liquid nitrogen in it, 
the indicators can be checked by disconnecting the 
plug on the righ t side of the level sense assembly 
and pushing the READ button. This should illumi­
nate all the indicators. 

Note 

Dewar should be 90% full to fly two 
missions and at least 50%. full to fly 
one mission. 

Nitrogen pressure within the dewar is normally 8 to 
10 psi . If pressure drops below 3 psi , a pressure 
switch activates a heater which accelerates pressure 
buildup. If pressure exceeds approximatel y 8 psi, a 
relief valve in the top of the dewar will open. 

dewar controls and indicators 

Control Description Function 

1. Dewar pressure Pressure gauge Indicates pressure inside dewar. 

2. READ button Spring loaded pushbutton Depressing READ button applies 
switch internal dewar battery power to 

level sense circuit in dewa r. 

3. LIQUID LEVEL indicators Light emitti ng diodes (L ED) When READ button is depressed in· 
dicators show quan tity of liquid 
nitrogen in dewar. Accuracy of 
indicators is 90%. 24 (+2, - 1) I iters; 
50%, 15 (+4, -3) liters, 10%, 4 
(+2, -1) li ters. 

Figure 4 -100. 
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The system requires a minimum pressure of 6 psi 
for normal operation. During preflight, if nitrogen 
pressure is below 6 psi, 1t is often possible to raise 
pressure by turning the system to STBY. This 
turns on an internal heater in the dewar which in­
creases the liquid nitrogen evaporation rate, increasing 
the gas pressure in the dewar. If nitrogen pressure 
will not reach 6 psi after about 15 minutes of 
STBY operation, the system has a malfunction. If 
the system pressure reads less than 6 psi during 
inflight operation , it has a malfunction. There is 
also a problem in the system if it indicates more 
than 11 psi on the ground or more than 14 psi 
in fligh t. 

WARNING I 
Personnel should avoid vent port of 
dewar to preclude injury if liquid 
nitrogen is forced overboard. Normal 
operation of the system requires bleed 
off of nitrogen gas, from a valve lo­
cated at the base of the TV mount. 
The indication of bleed off will be 
a noise similar to a small fog horn 
and a vapor may appear. 

SYSTEM PARAMETERS 

Maximum Output Power 
(Nominal) 

Operating W:ivelength 
Pulse Repetition Rate 

Pulse Width 

Field of Illumination 

System Operating 
Temperature 

Liquid Nitrogen Supply 
Liquid Nitrogen Usage 

Rate 

Liquid Nitrogen 
Evaporation 

28 Watts 

0.86 microns 
13.12 KHz ± 1.313 

KHz 
1.00 to 0.25 micro· 

seconds 
2.8° (49.0 mils) 

horizontal 
2.1° (36.6 mils) ver­

tical 
100 to 135° Kelvin 

26 liters 
3 liters of liquid 
nitrogen per hour 
at maximum power 
2 1/2 li ters of liquid 
nitrogen per day 

NORMAL OPERATION OF LASER 
ILLUMINATOR 
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WARNING I 
Permanent eye damage can occur from 
viewing laser at distances of less than 
80 feet or reflected laser beam at a 
total distance of less than 80 feet. 
Area in Cront of crew entrance door 
should be cleared and guard posted 
before operation of laser is attempted 
without Jens cap in place. 

When the laser illuminator is not in use, set illumin· 
ator controls to the following positions: 

1. POWER · OFF 

2. RANGE · MNL 

3. OUTPUT - RPP 

4. PULSE WIDTH - MIN (full CCW) 

5. CAMERA GATE WIDTH - C 

6. Lens cap - Installed 

For normal operation, perform the following steps: 

1. Remove lens cap and place in lens filter case. 

2. Ensure liquid nitrogen dewar is pressurized to at 
least 6 psi and that it is 50% full if one mission is 
to be flown and 90% full if two missions are to be 
flow. If dewar contains liquid nitrogen but pres­
sure is less than 6 psi, it is often possible to 
raise pressure by turning the system on. This 
turns on an internal heater in the dewar which in­
creases t he liquid nitrogen evaporation rate, in­
creasing the gas pressure in the dewar. 

3. Circuit breakers checked -

a. Laser illuminator electronic control ampli­
fier. 

b. Cargo compartment de circuit breaker panel 

c. TV console circuit breaker panel 

4. TV/ LTD control panel - NTV on 

(DAY NTV / NIGHT NTV as required) 

5. Illuminator control panel -

a. 

b. 

c. 

PWR - STBY (READY light should illumin­
ate in 10 to 15 minutes). If no cooldown 
within 30 minutes system will not operate. 

ST A TUS - LASE (as required). Lasing will 
be interrupted when multisensor platform 
engages a limit switch and will automatically 
resume firing when limit switch is dis­
engaged. 

OUTPUT - RPP (MAX if required). 
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AN/ AAQ-7 controls and functions 
Control Description Function 

1. POWER switch In OFF posit ion al l power removed from Internal ly illuminated (White/ 
green) pushbutton switch laser. In STBY position laser starts cool down. 

2. STATUS Switch Interna lly illuminated (Green/ 
red) pushbutton switch 

Not• 

READY light i llum inates when laser is 
cooled down. Depressing switch initiates 
lasing, LASE portion of switch illuminates. 

Depressing switch during lasing returns it to 

the READY state 

Lasing cannot be initiated unti l the STATUS switch 
is depressed after the READY light has illuminated. 

3. OUTPUT Switch Internally il luminated (Green) 

pushbutton switch 
In MAX position laser emits maximum 
power. In RPP (Range Proportional Power) 
laser output varies according to slant range 
and the setting of the PULSE WIDTH con ­
trol. Min pulse time is .25 microseconds 
(2.25 watts)/MAX pulse t ime is 1.00 mi­
croseconds (28 watts). 

4. PULSE WIDTH knob 

5. FAULT indicators 

Rotary potentiometer 

Lights 

Var ies laser pu lse width and power when 

OUTPUT control is in the RPP position. 

a. N2 OTY - Indicates dewar is l ess than 10% ful l. Approximatel y one hour of operati ng time remaining. 

b. INTLK - Indicates lasing has ceased due to TV/ Laser plat form engaging l imit switches . Lir1 its are m inus 14 
degrees to plus 44 degrees azimuth, plus 3.5 minus 64 degrees elevation. 

c. AC PWR - Indicates aircraft DC power has exceeded 30 volts or fa ll en below 22volt s. Laser may 
shut down; however the Laser and TV equ ipment need not be turned off and may continue to 
operate normally. 

d. FAULT - Indicates self-monitoring circu its have detected an undesirable condition(s). Lasing will not start or 
wil l stop if condition(s) is damaging t o the unit . Type o f fau lt is displayed behind the window on the 
electronic control amplifier on the flight deck extension. (See figure 4-99.) The FAU LT l igh t il luminates> 
when the system is turned on and may rema in on for up to five minutes after t he READY light illuminates. If 
the FAULT Jight is stil l illuminated after this time a legitimate fau lt ex ists and the diagnost ic panel on the laser 
electronic unit should be checked. 

6. RANGE Switch 

7. RANGE CONTROL Knob 

8. CAMERA GATE WIDTH 

selectors switches 

Interna lly illuminated (Green) 

pushbutton switch 

Rotary potentiometer 

Internally illuminated (Green) 

pushbutton switches 

Figure 4-101. 

In MNL the CONTROL knob is used to 
adjust the range gate. In AUTO the range 

gate i s controlled automatical ly and wi l l 

re-acquire if the gate breaks lock . 

Varies range gate when RANGE swi tch 
is in the MNL position from approxi­
mately 1000 to 36,000 feet. 

Allows operator to select A, B, C, 
Dor WIDE gate widths. 
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ECA fault indicator panel indication and description 
of fault @) 

Indicator 

ARRAY OPEN 

ARRAY SHORT 

LO DRIVE 

LN2 FLOW 

SRO (Sensing 
Resistor Open) 

HI TEMP 

LN2 LEVEL 

DC POWER 

AC POWER 

NO SYNCH 

Fault Description 

Break in diode array circuitry. 

SHORT in diode array. It is possible to get indication at turn on due to 
high ramp temperature causing low impedance across array . 

Diodes not pulsing at proper voltage (below 1/2 power). 

Stays on for approximately 10 minutes during initial cooldown. After cooldown 
N2 level in head is maintained by 90% and 70% level sensors. At 70% ful l a 
flow signal is generated. If a 90% full condition is not achieved with in 2 min· 
utes, an LN2 FLOW ind ication will come on. 

A level or temperature resistor in the laser head is open. 

Wi l l be on during initial cooldown and anytime diode array warms above 
a norma l operating temperature. (If there is an actual LN2 FLOW block· 
age associated with a H I TEMP signal, the set will eventually shut itself 
off.) 

Less than 10% LN2 in DEWAR. N2 QTY fault indicator o n laser illuminator 
control also illuminates. 

Illuminates if any of the DC voltages (+ 150, +5, +12, or - 12VDC) are ab· 
normal in the ECA. May not turn system off • could lose a sensing circuit, 
for example. 

Aircraft power is below 22VDC or above 30VDC. Laser may shut off; however, 
the laser and TV equipment need not be turned OFF and may continue to 
operate normally. 

No RPP pulse from camera electronic unit (can get laser indication but w i ll 
not lase.) 

Figure4·102. 

d. CAMERA GA TE Vt1DTH - A, B. C. D or 
WIDE (as required) 

designation for cooperating strike aircraft. The 
LLLTV points the laser at the target. Included in the 
LTD is a power supply, transmitter, and a TV /LTD 
control. Location of the power supply is above thE' 
TV /laser platform on the flight deck extension. The 
transmitter is on the TV /laser platform, is boresighted 
to the narrow angle TV camera, and the control is 
located at the TV operator console. Power supplied 
to the system is 28-volt de, and 115-volt, 400-Hz 

e. 

f. 

g. 

RANGE - MNL (adjust RANGE control for 
proper setting) 

RANGE - AUTO 

TV Operator 14 inch RCU - CH RETICLE on 

6. Before landing - POWER to OFF 

7. After landing - Install lens cov.~ r. 

LASER TARGET DESIGNATOR, 
AN/AVQ-18 
The laser target designator (LTD) (figure 4-103), is 
an electro-optical device that provides laser target 
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ac protected by two circuit breakers on the main 
power distribution box. 

WARNING I 
Exercise extreme caution when operating 
the LTD. The laser beam can cause serious 
eye damage, or blindness , if it enters di­
rectly, or is reflected into the eyes . D0 '\Ol 
direct the beam at personnel or at objects 
with a reflective surface during checkout. 

·Iii 
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ti'i AN/AVQ-18 laser target designator {LTD) 
component locations 

Ill/:' 
~ · 

~ -· 

1. C -9329/ AXO-lO(V) TV/ LTD CONTROL PANEL 
2. 910175 901 TRANSM ITTER 
3. 910178 901 POWER SUPPLY 

..I 
C-9329/AXQ-10(V) TV/ LTD CONTROL PANEL 

9 10178-90 1 POWER SUPPLY 

Figure 4-103 (Sheet 1 of 2). 
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Figure 4-103 (Sheet 2 of 2). 
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T V/LTD CONTROL 

~ ) On this panel (figure 4-104), controls and indicators 
which pertain to operation of the LTD are the LTD 
POWER pushbutton , guarded LTD FIRE toggle switch, 
and the LTD FIRE indicator. Indications and functions 

·d:..., of the TV/LTD control LTD switches· and indicators 
, ~~re listed in figure 4-105. 
- .l· 

TV /LTD control 
TV 

NIGHT OH DAY 

Figure 4-104. 

LASER SAFETY INTERLOCKS 

Interlocks are provided for the TV /laser platform 
that prevent firing inside the airplane or reflection 
off various airplane surfaces. When laser firing is 
discontinued because of defeat by the platform 
interlock, recycle the laser fire switch when laser 
is within operating limits. Laser interlock limits 
are 3.5 degrees up, 64 degrees down, 14 degrees 
aft, and 44 degrees forward. 

LASER TARGET DESIGNATOR POWER 
SUPPLY 
The LTD power supply provides the control and oper­
ating voltages for the LTD system , and is located 

~- above the TV / laser platform. Also the laser standby 
~:) and fire commands are processed through the power 

supply . Provided on the front panel are circuit 
breakers for ac and de overload protection, STANDBY 
and FIRE lamps , OPERATE-OFF-REMOTE toggle 

-~.-i. • switch, and a total time meter which indicates elapsed 
i'lrl~l time in hours. The STANDBY lamp i lluminates when 

·.,( ,:J the system is in the standby mode, and the FIRE 
" '" larnp flashes bright and dim when the system is 

lasing. System power is activated by the OPERATE­
OFF-REMOTE switch. For remote system operation 
from the TV console, this switch is maintained in 'i REMOTE position. 

T.0. 1C-130(A)A-1 

I CAUTION 1 
To prevent overheating. do not cover cooling 
fan on back of power supply . 

LASER TARGET DESIGNATOR TRANS­
MITTER 
The LTD transmitter. which is mounted in a gimbal 
on the TV / laser platform. consists primarily of opti­
cal components and high voltage circuits. Upon com­
mand, the transmitter will emit a collimated. pulsed 
laser beam in the near infrared spectrum. The ex ­
ternal optical components include a telescope and 
beam steering prism attached to the telescope mount 
at the front of the transmitter. Integral with the 
transmitter is a liquid cooling system and liquid-to­
air heat exchanger. Heat from the laser rod and 
flashlamp is transferred to the coolant which is then 
pumped through the heat exchanger. A fan circulates 
ambient air through the heat exchan14er to provide he a 
dissipation up to 250 watts. 

NORMAL OPERATION OF LTD 

1. Position LTD POWER switch al TV / LTD control 
to ON. Ver ify t hat LTD POWER ON lamp illum­
inates. 

2. To fire laser, position LTD FIRE switch at 
TV / LTD control to ON. Verify that FIRE lamp 
i lluminates . 

W ARNING I 
Serious eye damage or blindness may result 
if the energy of the LTD is beamed either 
directly or indirectly into the eyes from a 
distance of less than 4000 feet. If the laser 
does not stop lasing when the laser safety 
limits are reached , turn laser OFF . 

3. To stop firing , position LTD FIRE switch to OFF 
Verify that FIRE lamp extinguishes. 

4 . Position LTD POWER switch to OFF. Verify 
that LTD P OWER ON lamp extinguishes . 

AIRBORNE SEARCHLIGHT SET, 
AN/ AVQ-17 (2KW LIGHT) 
An AN/AVQ-17 airborne searchlight set (figure 4·106) 
is installed on the left side of the aircraft aft of the 
left paratroop door. The searchlight set provides a 
visual and infrared (IR) light source to illuminate 
and track fixed targets on the ground. The system 
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TU/ LTD Laser target (designator 
controls and functions 

Control Description Function 

NOTE 

The LTD power supply power switch must be 
set to REMOTE for the TV/ LTD power and 
fire switches to be enabled. 

Power Switch 

LTD FIRE 
Switch 

Fire Indicator 

Pushbutton 
POWER ON/OFF 
indicator switch 

Guarded toggle 
Switch 

Red Light 

When pressed to the ON position. the 
green ON portion of the switch illuminates, 
standby power is supplied to the LTD. 
transmitter and power supply cooling fans 
are activated, and the guarded LTD F l RE 
toggle switch is enabled. 

When pressed to the OFF position, standby 
power is removed from the LTD, white OFF 
portion of the switch illuminates, and the 
guarded LTD FIRE Switch is disabled. 

Placing switch to the up position, when 
enabled, fires the LTD. Placing switch 
to the down position interrupts LTD firing 
Firing is also interrupted when safety 
interlocks a re engaged and FIRE switch 
must be recycled to reinit iate LTD Fire 
when laser is again with in operating lim its. 

Illuminates while the laser is firing. 

Figure 4-105. 

provides 40,000 lumens output in the spectrum 
from 0.25 to 2 microns with a nominal lamp power 
of 2.2 KW. A 2KW xenon arc lamp is used as the 
light source. A collector mirror, mounted behind the 
lamp , collects and directs lamp energy in a uniform 
6 degree beam and provides a reflectivity of at 
least 85% throughout the visible spectrum. Search­
light cooling ii- provided by a vane blower: Either 
an IR filter assembly or visual cover assembly can 
be mounted on the fron t of the searchlight. Operating 
controls (figure 4-106) are located on the searchlight 
control panel at the TV operator station. 

The searchlight is mounted on a servo driven gim­
balled platform capable of being slaved to align itself 
to the angular position in elevation and azimuth of the 
sensors. The platform provides lhe e levation and 
azimuth gimballing to the attached sear chlight. Gim­
bal may be inclined at any position through ±50 
degrees in elevation (about the horizontal) and ±91 
degrees in azimuth (about the platform• s nominal 
zero refe r ence) . Installation limitations for this 
airplane are ±15° of azimuth and +5° lo -40° in ele­
vation . T he platform operates in the slave mode 
only. Cushicned mechanical stops are provided in 
each axis. The stops are adjustable so that gimbal 
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travel may be limited to suit the installation. Each 
gimbal has pr ovisions for manual caging and uncag­
ing by means of stop pins. The platform can be 
caged at -90 degrees, 0 degrees and +90 degrees in 
azimuth; and 0 degrees in elevation. 

Operating power of 115-volt. 400-Hz is supplied to 
the searchlight set through circuit breakers located 
on the cargo compartment ac circuit brea ker panel, 
and 28-volt de is supplied from th~ main de bus. 
Circuit breakers are provided on top of the search­
light for elect rical protection. 

Mounted al the r ear of the searchlight is an e lapsed 
time indicator which continuously runs whenever the 
SEARCHLIGHT POWER ON switch (loca ted on the 
searchlight control) is energized. The elapsed time 
indicator indicates the total hours the lamp has been 
operated. 

A list of the 2KW searchlight controls and functions 
is depicled in figure 4-107. 
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2kw searchlight system (AN/ AVQ-17) 
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SEAR CH LIGHT CONTROL 

~ SEARCHLIGHT CONTROL 

Figure 4-106. (Sheer 1 of 2) 
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2kw searchlight system (AN/ AVQ-17) 

1. ELEVATION INDEX PLATE 

2 . TE LESCOPE 
3 . LATCH 
4. IRFILTERASSEMBLY 
5. AIR EXHAUST DUCT 
6. GIMBAL LOCK 
7. A IR INTAKE DUCT 
8. VISUAL COVER ASSEMB LY 

9 . CAG ING LOCK PI N 
10. ELAPSED T IME IND ICATOR 
11. AZIMUTH IN DEX PLATE 

6 

9 

ll SEARCHLIGHT AND PLATFORM 

Figure 4-106. (Sheet 2 of 2} 
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TURN-ON PROCEDURE 

1. Remove caging pins from platform. 

NOTE 

On some airplanes fricti on locks are installed . 
They mus t be loosened before uli lizalion of 
the plalf orm . 

Do not ope rat e the platform while caging pins 
are installed. 

2 . P lace platform ON - OFF switch lo the ON posi­
tion . Green PLATFORM ON indicator should 
i llum inate . 

T.O . 1 C- J:~U (.l.\) ,\.J 

3. P lace SEARCHLIGHT POWER ON-OFF swil cb l 1J 

the> ON position . Green SEAnCH LIGHT POWI-:11 
indicator shou ld i!lununate. 

I : CAUTION : ] 

Allow 15 seconds for capacitor lo char~e IJ1 -
for e turning lamp on. 

I CAUTION ~1 
Check at searchlight lo assu r e blowe r is 
operating , and a ir is flow ing in the r ear slots . 
If reversed, or very small amount of air flow 
is noted t he SEARCHLIGHT POWER ON 
switch must be turned OFF and lhe illumin ­
alor should not be used. 

0 2KW searchlight controls and 
functions 

Control 

Pla t for m Switch 

Platform lncl icator 

Searchl igh t Power 
Swi t ch 

Search l ight Power 
Indicato r 

LAMP Switch 

Lamp indicator 

Descript ion 

ON/ O FF toggle switch 

Green Press-to­
Test Light 

ON/ OFF toggle 
switch 

Green Press-to­
T esl Light 

ON/ OFF toggle 
switch 

Amber Press-to­
T est Light. 

Funct ion 

Energizes or de·energizes 
the platform power circui t s. 

Ill uminates when pl atfor m power 
circuits are energized. 

Applies power t o lamp starti ng 
capacitor, blower motor and 
elapsed ti me i nd icator. 

Il l uminates w hen power is appl ied 
to blower motor and elapsed time 
ind icator. 

Energizes o r de-energizes th e remainder 
of searchlight electrical circuits and 
xenon la mp. The lamp can not be en­
ergized until search ligh t power swi tch 
has been t urned on for app roximately 
15 seconds . 

Il l uminat es w li en the xenon lamp is 
energized. LAMP indicator should 
come on apprnximately l to 2 sec· 
onds after LAMP switch is turned on. 

Figure 4-107. 
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4. Place LAMP ON-OFF sw itc h to the ON position. 
Amber LAMP indicator will illuminate when 
xe non lamp ts on . 

I WARNING I 
The xenon lamp used in the searchlight is 
of extreme high intensity . Se rious ey e 
damage may result if eyes are unprotected 
while looking into the lamp. Always wear 
protective we lders goggles. 

I WARNING I 
20, 000 volts are present when the lamp is 
started. 

I WARNING I 
The IR filter should be positioned in front 
prior to takeoff if it will be used during the 
miss ion . Sl ipstream wind blast in flight 
makes changing of this filte r very hazardous. 

I WARNING I 
The xe non lamp loca ted inside the s earch­
light has a potential for explosion. It is 
mandator y that personnel working around 
the lamp house assembly (when filter or 
visual housing is removed) wear protective 
face shie lds , g loves , and outer clothing . 

[ CAUTION l 
The ballast assembly w ill not be properly 
cooled if the light is ope rated without e ither 
the visual housing or IR filter installed. 

Ensure that the locking pins are fully instal­
led . Failure to accomplish this will l eave 
the light loose in the mount. 

If amber LAMP indicator or xenon lamp does 
not come on at least 5 seconds after LAMP 
ON-OFF switch has been turned ON , imme­
d ia tely turn switch OFF and determine trou­
ble. 
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I CAUTION ] 

Do not turn xenon lamp on and off unneces­
sarily . Each ignition of the xenon lamp is 
equal to 30 minutes of operation. 

NOTE 

The circ:.iitry is constructed so that the lamp 
will not operate until the SEARCHLIGHT 
POWER ON-OFF switch has been turned ON. 
U light will not ignite recycle at least 15 to 
20 times allowing 15 seconds between attempts. 

TURN-OFF PROCEDURE 

1. P lace the LAMP ON-OF F switch to the OFF posi­
t ion. Xenon lamp and amber LAMP indicator 
should extinguish. 

2. Wait approximat ely 30 seconds, then place the 
SEARCHLIGHT POWER ON-OFF switch to the 
OFF position . The SEARCHLIGHT POWER 
indicator should extinguish. 

NOTE 

The 30 second t ime delay is to allow ade­
quate cooling of the searchlight before dis­
abling the system. 

3. Place the PLATFORM ON-OFF switch to the 
OFF position . The green PLATFORM indicator 
should extinguish. 

4 . Engage caging pins in the platform. 

NOTE 

If it is inconvenient to immediately engage 
the caging pins , after shutting down the 
searchlight, leave platform power on, allow­
ing the searchlight set to track w ithin its 
limits . 

INFRARED DETECTING SET (IDS), 
AN/AAD-7 

T he Infrared Detecting Set (AN/ AAD-7) , (see figure 
4-108). is an airborne infrared surveillance system 
which provides visual presentations of terrestrial 

e 
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.) 
AN/ AAD-7 infrared detecting set component 
locations 

' I 

1. AM-6451 /AAD-7 ELECTRONIC CONTnOL AMP 
2. PP-6685/ AAD-7 POWER SUPPLY 
3. OR ·lOO/AAD-7 RECEIVER GROUP 
4 . C-8900/AAD-7 GI MBAL POSITION CONTROL 
5 . C-8901 /AAD-7 INFRARED SET CONTROL 
6 . IP-1092/AAD-7 INFRARED VIEWER 

: ) 7. 8461-84050-1 IA OPERATIONS PANEL 

A 

Figure 4-108. (Sheet 1of2) 
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infrared detecting set AN/ AAD-7 
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l 
B ELECTRONIC CONTROL 

AMPLIFIER 
AAD-7 
UNIT 1 

B RECEIVER GROUP 
AAD-7 
UNIT 3 

A INFRARED VIEWER 
AAD-7 
UNIT 6 

Figure 4-108. (Sheet 2of 2) 
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B POWER SUPPL y 
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A GtMBAL POSITION CONTROL 
AAD -7 
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objects over which the viewer is flying. The AN/ 
AAD - 7 is a passive system in that it senses an objecl 

t\~: J by detecting the infrared energy radiated by that ob-
~ ject. Wavelengths of infrared radiation are longer 

than visible light and shorter than microwaves. 
ranging from 0. 7 to several hundred microns . All 

~" objects radiate infrared energy; the amount of energy 
~- ~j radiated depends on the temperature of the object and 

.. • ~.i ; its emissivity. Infrared radiation travels al t he 
· speed of light. As infra.red energy passes through 

the atmos phere. some energy is lost through atmos­
pheric scattering or absorption. The amount lost 

) ~ 
depends on the radiation wavelength and particles in 

1 the atmosphere (smoke, haze , fog or moisture) . 

I') 
; 

Infrared radiation is detected by detectors wh ich 
change their resistance according to the number of 
photons absorbed. The detectors are transducers 
that convert infrared energy to an electrical signal 
which is amplified and processed to produce a 
representation of the detected radiation (figure 4-109 ). 
For controls and functions SN! figure 4 -110 thru 
4·116. 

T he Infrared Detecting Set (IDS) utilizes optical means 
to focus the infrared energy onto the detector s . Th e 
electronic signal received from the transducers is 
amplified and processed by electronic circuitry within 
the infrared receiver for viewing on a cathode ray tube 
(CRT) in the infrared viewer. Major components of 
the system are an electronic control amplifier. power 
supply. gimbal position control. (IDS) contro l. IR 
viewer. and receiver group. Power of 28 VDC and 
115 Y, 400 Hz , 3 0 AC is supplied to the s et th rough 
two circuit breakers on the cargo compartment AC 
circuit breaker panel and two circuit breaker s on the 
cargo compartment DC circuit breaker panel. 

The gimbal hand control is a stationary grip handle 
with a movable thumb switch . The thumb switch is 
pressure sensitivity and will c ause the IR platform to 
move at a rate proportioned to the pressure . Th e 
relationship between the platform movement rate and 
the thumb pressure is c :mtrolled by the sensitivity 
control. 

SYSTEM PARAMETERS 

1. Parameters for SEARCH lield of view (FOV) are 
as follows: 

2. 

a. Diagonal FOY 

b. Horizontal FOY 

c. Vertical FOY 

15° = 260 mils 

12° :::::: 210 mils 

9° ~160 mils 

Parameters for the TRACK fie ld of view are as 
follows: 

a. Diagonal FOY 3. 75 ' ~ 65.6 mils 

3. 
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b . Horizontal FOV 3.00° :::::: 52.5 mils 

c . Vertical FOV 2.25° :::: 39.4 mils 

Parameters for the retic les arc> as follows : 

a. TRACK FOV 

b . SEARC H FOY 

Two cr oss ha ir s . 
c r oss hatched at 5 
mil intervals . 

Dot quad. 2. 5 mils 
across. 

Two crosshairs . 
crosshatched at 20 
mil intervals. Mag ­
nification is approx ­
imate ly 4 to 1 from 
the SEARCH FOV 
to the TRACK FOV . 

Dot quad, 10 mils 
across. 

OPERATING PROCEDURES 

Ground Operation 

1. Before turning set on . place controls on IDS con­
trol panel as follows: 

a. Mode select switch OFF. 

b. Built-in-test equipment (BITE) switch to 
SYS. 

c . Set polarily switch to WHT HOT. 

d. Set field of view selec t switch to REMOTE . 

2. Check system circuit breakers for on/in condi­
tion (Power Supply, Electronic Control Amplifier 
and Cargo Compartment AC & DC CB Panels) 
and that connecting cables are secure. 

3. Set gimbal mode select switch to BRAKE position. 
If amber STBY lamp on hand control illu minates. 
wait until it extinguishes and green OPERATE 
lamp illuminates before proceeding to step 4 
(usually within 7 minutes). If amber STBY lamp 
does not illuminate and green OPERA TE lamp is 
illuminated , wait 30 seconds before proceeding to 
step 4. Azimuth and Elevation limit lamps may 
illuminate when BRAKE position is selected . 
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infrared detecting set {AN/ AAD-7) 

VIDEO GAIN 

<©0 1----!l--' 
WHT HOT 

1. VIDEO GAIN 
2. COOLDOWN LAMP 
3. OPERATE LAMP 
4. FOCUS SWITCH 
5. IDS MODE SELECT SWITCH 
6. BITE SWITCH 
7. GO LAMP 
8. ALARM BUTTON 
9. IA INTENSITY 

10. FOV SELECT SWITCH 
11. POLARITY SWITCH 

2 3 

000f 0•' 

0""t 
€»@) @@) (iJ 

TRACK ::::J 

@ 
SEARCH:J 

NEAR 

STBY 
I 

FAP 

4 

~~5 
OFF-~-OPR 

DIS 
I 

INFRARED DETECTING SET CONTROL 

Figure 4-110. 
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infrared detecting set {AN/ AAD-7) 
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REAR VIEW 

INFRARED VIEWER 

Figure 4· 111 . 

1 VIDEO DISPLAY CATHODE RAY TUBE 
2. 0.8/ FULL SWITCH 
3. METER (HOURS) 
4. HOR IZONTAL HOLD CONTROL 
5. CONTRAST CONTROL 
6. BRIGHTNESS CONTROL 
7. CIRCUIT BREAKER 
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infrared deteding set {AN/ AAD-7) 
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OFF .....,. 

I STOW 
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CONSENT 

3 

1. DR IFT CONTROL 
2 . CONTROLSENSCONTROL 
3. ELEVATION LIMIT LAMP 
4. OPERATE LAMP 
5. AZ LIM IT LAMP 
6. DISABLE LAMP 
7. HAND CONTROL BUTTON SWITCH 
8. HAND CONTROL SLEW BUTTON 
9 . HANDCONTROLSTANOBYLAMP 

10. REMOTE FOV SELECT SWITCH 
11. GIMBAL MODE SELECT SWITCH 
12. CONSENT SWITCH 

5 6 10 

FOV 

GIMBA L POSITION CONTROL 

Figure 4-112. 
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infrared detecting set {AN/ AAD-7) . ) 

3------1 

5 

6 

1. CRYOGENIC COMPRESSOR 
2. GIMBALS 
3. BRAKE SWITCH 
4. DISABLE SWITCH 7 
5. BLEED AIR PNEUMATIC ISOLATORS 
6. RECEIVER GROUP INFRARED DETE:Gl01i UNIT 
7. RECEIVER WINDOW 

Figure 4-1 7 3. 
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infrared detecting set 
controls and functions (see figure 4-110) 

Control 

1. VIDEO GAIN 

2. COOL DOWN LAMP 

3. OPERATE LAMP 

4. FIE LD OF VIEW 
SELECT SWITCH 

5. MODE SELECT 
SWITCH 

6. BITE SWITCH 

7. GO LAMP 

8. IA INTENSITY 

9. ALARM SWITCH 

10. FOCUS SWITCH 

11 . POLARITY 

SWITCH 

Description 

Rotary Switch 
4 position 

Push to test lamp 

Push to test lamp 

Rotary Switch 
Positions: 

TRACK 

RMT 

SEARCH 

Rotary Switch 
Positions: 

OFF 

STBY 

OPR 

Rotary Switch 
Positions: 
SYS (SYSTEM) 
RCVR (RECE IVER). 
DIS (DISPLAY). P/S 
(POWER SUPPLY), 
SERVO (ELECT RONIC 
CONTROL AMPLIFIER) 

Push to test lamp 

Potentiometer 
control 

Pushbutton switch, 
spring loaded 

Toggle switch, 

spring loaded, 
center-off 

Toggle switch 

Function 

Used to provide tour different video gain settings. 

Gain controls ga in of all v ideo amplifiers simu ltaneously 

Used to provide cool down indicat ion when detectors have 

reached operating temperature 

Used to indicate when MODE SELECT switch is 
set to OPR position 

Used to select narrow field of view ( FOV} 

Used to allow remote FOV selection at the Gimbal position 
control 

Used to select wide fie'd of view ( F OV) 

Used to remove power from Infrared Set (except gimbals) 

Applies power to begin cool down cycle 

Applies power to all circuits (except gimbals) 

Used to monitor test voltage or BITE circuitry for all 
units simultaneously for go conditions 

Used to monitor BITE test voltage on an individual basis 
to isolate defective LRU's 

Indicates go condition when lighted 

Ad justs video amplifier gating voltage (video background 

level) 

Used to ring warn ing bell on airplane to warn gimbal is 

going to be slewed. 

Used to adjust optical focus in track or search mode 

Used to switch video polarity so that hot targets appear 
white or b lack on viewer depend ing on switch position 

Figure 4-114. 
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gimbal position controls and functions 
( see figure 4-112) 

Control Description Function 

1. DRIFT Con trol Dual potentio- Controls azimuth and elevation dri h 
meter controls 

2. CONTROL SENS Potentiometer Adjusts the sensitivity of the azimuth and elevation slew 
Control control button on hand control 

3. ELEV LIM IT Push to test lamp Indicates when receiver reaches elevation limit 

4. OPERATE Push to test lamp Indicates when the system is on and gyros are warmed up 

5. AZ LIMIT Push to test lamp Indicates when receiver reaches azimuth limit 

6. DISABLE Push to test lamp Indicates that disable switch located on gimbal is set 
to up position (ON) 

7. HAND CONTROL Push to close Enables operator to talk on interphone regardless of 
BUTTON SWITCH switch intercom switch position 

8. HAND CONTROL Dual axis poten- Prov ides operator control for elevation and azimut h 
SLEW BUTTON tiometer control gimbal movements 

9. HAND CONT ROL Indicator lamp Indicates that system is on and gyros are in warm -up phase. 
STANDBY LAMP When lamp goes off. hand control sle::w button is operable 

and gimbal position green. operate light illuminates 

10 . REMOTE FOV Lighted switch Used by operator to select TRACK or SEARCH MODES 

SELECT when Set Control is set tor remote (RMT) operation. 

SWITCH (From gimbal control ) 

11 . GIMBAL MODE Rotary Switch 

SELECT SWITCH Positions : 

OFF/STOW Used to place gimbals in st ow position followed by 
automatic removal of gimbal power 

BRAKE Used to lock gimbals in fixed position 

OPERATE Used to allow normal operator control with hand control 

12. CONSENT SWITCH Lighted switch Used to provide operator interface with airplane fire control 

system. 

Figure 4 -115. 
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4 . Sound scanner a larm and wait 5 seconds. 

Uthe hand control standby lamp illuminates 
momentarily or not at all when the gimba l 
mode select switch is set to BRAKE. wait 30 
seconds before switching to OPERA TE. 

I WARNING I 
; 1 , \ 

,) 

.•. 

I • • ., 

During ground operation. press ALARM button 
switch on IDS control panel momentarily before 
ope rating gimbal control. 

Gimbal should remain in the stowed position 
during engine start, taxi. takeoff. and land­
ing to protect the r eceiver window against 
flying objects. 

5. Set gimbal mode select switch to OPERATE. 

6. Check gimbal movement and limits (Elevation 
+20°, -75°, Azimuth -58°, +90° 

7. Check limit lights. 

8. Set gimbal mode select switch to BRAKE. 

) The IDS Mode select switch should not remain 
in STBY or OPR position during ground oper­
ations for over 45 minutes with the wheel well 
fairing door installed or overheating of the 
cooling compressor could result. 

9. Set IDS mode select switch to STBY. 

10. Check all ind icator lamps using press-to-te>st 
method. All lamps should illuminate . 

11. Set IR viewer controls as follows: 

a . CONTRAST control to mid-range. 

b. BRIGHTNESS control to n1 id-range. 

c. 0. 8 -FULL switch to FULL. 

12. Perform bite test as follows: 

a. IDS mode se lect switch to operate (it is not 
necessary to have cool down to run the bite 
test). 

T.O. 1C-130CA lA·l 

b . Check SYS position of bite switch for GO 
lamp illumination. (There is a built-in timP 
delay of 30 to 60 seconds for the display 
when the IDS mode select switch is set to 
operate. If no illumination of the GO lamp. 
isolate defective unil. then continue with 
normal turn-on procedure . The system may 
still be usable. ) 

c . IDS mode select switch OFF. 

d. Gimbal mode select switch OFF . 

Normal Operation 

1. IDS mode select switch to STBY. 

2. Gimbal mode select switch to BRAKE. 

3. When cool down light illuminaLes. place IDS mod<.> 
select switch to OPR. 

Gimbal should be placed in the stow position 
during rain showers. Water is detimental to the 
IR lens coating. 

NOTE 

Cool down normally occurs within 20 minutes. 
If cool down lamp does not illuminate within 
45 minutes. continue with normal turn-on pro­
cedure after noting discrepancy. The system 
may still be usable depending on quality of dis­
played image. 

Gimbal should remain in the stowt•d p.,siLit1n 
during e ngine start. taxi. take-off and landing 
to protect the receiver window against flying 
objects (The gimbal mode select switch may be 
set to OPERATE just after lift -off when there 
is little danger of flying objects). 

4. Set gimbal mode select switch to OPERATE. 

5. Slew gimbals until field of view is centered on a 
distant object and adjust sensitivity and drift con­
trols as desired. 

6. Adjust contrnst, brightness, IR intensity and video 
gain controls to obtain optimum display. 
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infrared viewer controls and functions 
(see figure 4-11 1) 

Control Descr iption Funct ion 

1. VIDEO DISPLAY Cathode ray tube Provides a visual display for the operator. 

2. 0 .8 / FU LL SWITCH Switch Toggle Used to shrink CRT raster so that edges may be seen 
during TV camera alignment. 

3. METER (Hours) Meter Used to ind icate total elapsed running time of the set in hours 

4. VERT HOLD Potent1omet e1 Used to adjust vertical syne of viewer unit. 

5. HORIZ HOLD Potenti ometer Used to adjust horizontal sync of viewer unit. 

6 . BRIGHTNESS CONTROL Potentiometer Used to control brightness of viewer CRT. 

7. CONTRAST CONTROL Potentiometer Used to control contrast control of viewer unit. 

8. POWER Cl RCUIT CB on rear of Power protection. 
BREAKER viewer 

j 

Figure 4-116. 

NOTE 

VHF. UHF. and TACAN radio transmissions 
from th e aircraft nw ~ c:tJS(' intE'rf~r<•nc0 011 

thP AN AAD-7 \'1deo d isplay in lh<' form of 
shad<>d spokes. 

7. Set polarity switch from WHT HOT to WHT COLD 
to ve rify that polarity rE>versal of imaize is aC'hiev­
ed on the display . 

8. Depress the remote field of view s<'le<' t switch on 
the ~imbal control panel to ensure lens are switch­
ing.. 

9. Operate video irain adjustment to verify that dis -
play imai.rery of objects with s mall temperature 
differentials can be improved or dei:rraded with 
this adjustment. 

10. Set look angle at desired position. Fe)!· check­
point navigation enroutc to mission search area. 
a fixed look angle can be selec ted by placing the 
gimbal contr ol in the BRAKE position and r eleas­
ing the slew button. 

11. Si>lecl SEARCH on the remote FOV sf?leC't switch 
to locate large targets 1area navif!:atin f:! . 

12. After sighting possible target. slew fi eld of view 
until the reticle on viewer exactly intersects the 
selec ted tar~et or target area. Then. set r emole 
FOV select switch to TRACK. Even 1f the r eticle 
is not centered on the viewer it must s till be su ­
perimposed on the tar~f't because il r epresents tllP 
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boresight point of the IDS. (If not centered. it can 
be moved to the center of the viewer by ma inlen­
ance personnel.) 

13 . Press CONSENT switch on gimbal control panel 
when exactly tracking the target within thP reticle. 
Cons ent must be ON before the pilot can fir e in 
the auto mor:!e or before target storing can be 
accomplished with the Inertial Targeting system. 

14. Adjust the azimuth and elevation DRIFT controls 
on the irimbal control panel as necessary lo keep 
the target within the reticle or facilitate ease of 
trackini;. 

15. lf go indicator s hould E>xtinguish and the system 
appea r s lo be malfunctioning. recheck the bite 
system to isolate the defective unit. 

16. If all or a few of the detector banks di sappear from 
the viewer rechec k the togglf' switch circuit 
breakers on power supply unit. one or more of 
them may have been inadvertently sw itched Off 
(down). 

17 . If the field of view should stick in either search or 
track. switch field of view. utilizing the FOV 
select switch on IDS control panel. If it remains 
s tuck. only maintenanc e personnel can correct 
the malfunction. 

'l 
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When flying. if t he image on the viewer can ­
no t be brought into s harp focus with the focus 
switch. the problem may be due to excessive 
atmospheric attenuation. To determine . slew 
the gimbals to the up and fo rward position 
(near stow) to v iew t he fields by foc using for 
sharpest image of the infrare d detector array. 
U. after focusing. the ground tar gets still can-
not be viewed properly. the problem is atmos ­
pheric attenuation . 

SYSTEM SHUTDOWN 

1. Set gimbal mode select switch to OFF'/ STOW. 
Crosscheck AZ/ ELEV limit lights and sensor 
a ng le display pane l to ensure stow position is 
attained. Power will be automatically removed 
from the g imbal contro l once the stow pos ition 
is attained. 

2 . Set IDS mode select switch t o OFF. 

DIRECTION FINDER SET, 
AN/ ASD-5 (BLACK CROW) 
The Black Crow (DF Set) is an electronic sensor 
which searches for and tracks targets appearing to 
the left of the airplane. It is comprised of: 

Antenna Pedestal Group 
Power Supply 
Data Processor 
Control and Display Unit 
Calibrate Generator 
Servo Electronics Unit 

DESCRIPTION OF COMPONENTS 
Antenna Pedestal Group 

The Antenna Pedestal Group is comi.;rised of three 
units : The Antenna Pedestal Assembly is located 
on the left side of th t> nose wheel well. It consists 
of an antenna array, an antenna mount, and a ped· 
estal interconnect.ed to form a gimballed motor-dri,·en 
antenna steering platform. The platform can be con · 
trolled remotely in both azimuth and elevation to pro­
vide target direction information. The en tire assembly 
is enclosed by a fadome. The antenna is horizontally 
and vertically polarized. 

The Servo Electronic Unit in the nose wheel well re­
ceives DC position control signals and amplifies them 
to the power level required to drive the azimuth and 
elevation gimbal torque motors. 

~'\\ 'l\ The Manual Controller, located at t he EWO position 
·flli'. ~~) pr ovides the means of manually directing the antenna 
~~f' in azimuth and elevation. It contains a two-axis, 

fou r-directional button mounted on a hand grip con· 
troll er. 

Power Supply 
The Power Supply is located below the night deck 
in the electronic equipment section. The power in· 
puts from the airplane power source are single 
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phase 115Y AC, 400 Hz, and +28\I DC unregu ­
laled. Regulatrd DC vol lages are> obtai ned from 
four pown su pply module>s localed insid<> th e power 
supply. 

Data Processor. 

The data processor, located on Lhe antenna pedestal 
mount, generates video azimuth and ele\'a tion signals 
for the control and display indicator. 

Control and Display U nit. 

The Control and Display Unit, located at the EWO 
consolt>, provides the EWO with a visual display o f 
target location and an audio signal thru the inter­
phone syste . It receives the signals from the data 
processor and con ditions Lhem to produ ce a CRT 
dot cluster target display, automatic antenna tracking 
driv t> signals, an audio Lont>. and timing signal for 
target gating. Tht> display shows antenna azimuth 
and elevation with respect lo airplant> fire control 
boresight; and targt>l position with respect lo an ­
tenna electrical boresight. 

Calibrate Generator. 

The Calibra te Generator is located in the nose wheel 
well on the antenna pedt>stal moun t assembly. It 
develops a test signal that. appears as a target dot 
cluster on the CRT screen to check for proper sys· 
tern alignment (boresight) or as a DF Set gain 
check. 

MODES OF OPERATION 

Tht> OF Set has three modes of operation: 

1. Search 
2. Manual Track 
3. Auto Track 

In Search mode. the · antenna sweeps back and forth 
automatically between programmable azimuth limits. 
Changes in elevation of this sweep have to be made 
manually, using the Manual Controller. Targets will 
appear as small dot clusters within or slightly out­
side the antenna position reference frame. 

Manual Track is the mode usually used in initial tar· 
get acquisition . In this modt>, changes in both azimuth 
and elevation have to be made manually using the 
Manual Controller. Once a target has been acquired, 
it may be tracked either manuall y or automatically 
depending upon various conditions a nd th e operators 
desires. 

Auto Track mode can be used to track t he target 
if the target is located within the Angle Gate and 
strong enough to exceed the Threshold. Manual 
tracking may be accomplished in the AUTO TRACK 
mode by manually overriding the AUTO TRACK 
function . Depending upon the settings of the ANGLE 
GATE and THRESHOLD ADJUST controls, the 
authority of the auto track control loop may be too 
great to override. The EWO then has the op tion 
of switching to Manual Track or readjusting the 
ANGLE GATE and THRESHOLD ADJUST controls 
to permit manual overridt> in the AUTO TRACK 
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modt•. Wlum tlw DF $Pl is tracking a LargPt, LargPl 
bearing information is f Pcl to Llw airpla1w's Firt­
Control Syswm. 

CONTROL AND INDICATOR UNIT 
CONTROLS AND INDICATORS (FIGURE 
4-11 7) 
DF Sl' t controls and indicators are locatPd on thP 
Control and Indicator Unit and on the Manual 
Controlll'r. Circuil breakers protecting BC powPr 
circuits arP locat!'d on thr main DC circuit breaker 
panel, thP PowPr Supply Unil , and Llw Servo Elec­
tronics Unit.. F'iw CBs ar" accessible in flight. Dur· 
ing n ormal oprratwn. th~ BC opnator's right hand 
remains on thr Manual Controller: his left hand 
remains free to opnate Uw other controls. 

SYS'T'EM POWEH · In th<• ON position, thr SYSTEM 
POWER switch applies single-phase 400Hz airplanr 
power to thP Control and Display Unit and to the 
four DC' Power SuppliPS in the Power Supply pack· 
age. Regulated DC voltagP from the Power Supply 
is applil'd to al l DF Set componen ts with the 
exception of the• AntPnna Pedestal , Servo Electronics 
Unit and Manual Gontrolln. The SYSTEM POWER 
lamp, localed above the SYSTEM POWER switch, 
lights J!reen and the power lamp on the oscilloscopt> 
lights green. 

PEDESTAL POWER Lamp · The PEDESTAL POWER 
Lamp lights grPen a maximum of onr minute after 
thP MOUNT POWER switch on the Manual Controller 
is place d tu ON. The delay allows sufficient time for 
the antPnna pedestal to uncage and the rate gyros to 
comp up to speed. The PEDESTAL POWER lamp 
remains lighted for 15 seconds after the MOUNT 
POWER swiich is set to OFF, while a related time 
delay holds power on the pedestal until the antenna 
drivt-s lo the cag1· position. 

CathodP Ray Tube . 'l'he CRT provides the EWO with 
two visiblr displays simultaneously. 

1. Antenna position · 'J'he whole CRT screen re-
present~ Lhe movement envelope of the antenna. TI1P 
antenna reference square shows wherP in the envelopP 
the anl.t> nna is positioned. 

2. Target position - The central portion of the 
CR'J' scrt>en represents the antenna field of view, 
18° x 18~ . ThE' dot cluster shows where on the 
antenna the signal is being received. 

BITE - The BITE (Built In Test Equipment) switch 
is a three-position, center-off, toggle switch used 
to operate the Calibrate Grnerator for checkout 
and trouble shooting. In Lh e BORESJGHT position, 
the Calibrate Generator produces a signal on thP 
CRT screen al the boresight position (screen center). 
In the GAIN CHECK posi tion, the Calibrate Gen­
erator produces a signal dot cluster on thP CRT 
scrPPn onP cm to the right and one cm below 
thP antenna boresighl. With the BITE switch in 
either DOnESICHT or GAIN CHECK, the BITE 
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lamp lights amber. Use of BORESIGHT OR GAIN 
CHECK does not prevPnl external signals from being 
displayed as dot clusters on the CRT screen in the t::1 
normal mannn. '-)' 

TRACK MODE DISPLAY SCALE - The TRACK 
MODE DISPLAY SCALE switch is a two-position 
toggle switch used to select a normal or expanded 
scale on thE> CRT display. In NORMAL, the CRT 
scale is 3°/cm; is EXPAND, 1°/cm. The expanded 
scale reduces the antenna field of view displayed, 
but gives optimum target resolution and discrimina-
tion when targets are close together. In EXPAND, e .. c:.' 
on ly the video of the target display is effected. The. ~ 
target audi o presentation is not changed; therefore, a 
target can be heard whiie the dots may be off the 
scope. The display of the Antenna Reference Square 
is not effected. With the BITE switch in GAIN 
CHECK and TMD SCALE in NORMAL, the dot 
clu~ter will appear one cm to the right and one cm 
below boresight. With the BI'l'E switch in GAIN 
CHECK and TMD SCALE in EXP AND, the dot 
cluster will be 3 cm right and 3 cm below bore-
sighl. 

MODE SELECT . The MODE SELECT switch is a 
three-position toggle switch used to select the BC 
operating mode of AUTO TRACK, MNL TRACK 
or SEARCH. 

BLANKING DISABLE · This switch shou ld be in 
the OFF position for all operations excep t trouble· 
shooting and system check. 

CONSENT · The CONSENT switch is a two-position, 
on-off, toggle switch used to indicate to the Naviga-
tor that a target is being tracked by the OF Set. 
With the CONSENT switch ON, the CONSENT Lamp 
lights green . (With BC selected in FCO's Control 
Switching Unit (CSU) turning the CONSENT switch 
off will store the target coordinates in the INS.) 
Consent ON also enables the FCS to provide an auto­
matic mode control signal. 

ANGLE GATE switch - The ANGLE GATE switch is 
a two-position, on-off, toggle switch used to display 
an angle gate reference square on the CRT screen, 
instead of the antenna position reference square. 
Target dot clusters falli ng within the angle gate refer· 
ence square can be auto tracked if they meet signal 
strength requirements. Target dot clusters fall ing out­
side tht> angle gate reft.>rence square can not be auto 
tracked. 

ANGLE GATE potentiometer · The ANGLE GATE 
pot controls the electrical siZP of the angle gate. 
The size of th e angle gate reference sq uarP r t>ptesents 
the electrical angle gate limits and can bP adjusted 
from 0° to 18° in diameter. 

SEARCH SCAN AFT LIMIT AND FWD LIMIT The 
aft limit and forward limit knobs control the size of 
the azimuth angle thru which tht> antenna sweeps in 
SEARCH modP of operation . 
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SEARCH SCAN RATE · The SEARC H SCAN RATE 
potentiometer controls thP 11nLenna SWl'<'P rate in 
SEARCH mode. Sweep rate is rariable from zero to 
30° per second , increasing with clockwise rotation of 
the knob. 

TH RESHOLD ADJ UST - The THRESHOLD AD.JUST 
potentiometer controls the processing threshold lc>vel 
of the Data Processor by <>stablishing the signal 
strength a received signal m ust exceed in order LO bf' 
processed by the OF Set. Jn so doing, this control 
establishes sensitivity of the BC. The threshold is 
adjustable from noise saturation to a level greater 
that 50 db. The threshold l~vel decreases with clock­
wise rotation of the knob , thus increasi ng tht> sensi­
tivity and admilLing weaker signals. 

AUDIO VOL - Clockwise rolation of the knob in· 
creases the audio signal level that is applied lo the 
interphone. 

PANEL ILLUM · The PANEL ILLUM potentiometer 
varies the brightness of the control panel illuminating 
lamps. 

PR F ALARM · The PRF ALARM Lamp lights red 
when a signal having a specific pulse repetition rate 
is received by the set . The specific rate is set by 
Maintenance. 

MNL/ AUTO TRACK- When the MNL/A UTO TRACK 
lam p is lighted steady amber, the received signal is 
capable of providing usable auto track data. When 
the lamp flickers or remains out, the target signal is 
not capable of providing suitable auto t rack data. In 
the latter case , the target must be manually tracked. 

ANT POSN LIMITS (AFT, FORWARD, UP, DOWN) 
The antenna position limit lamps light whenever the 
antenna reaches the mechanical limit switch positions. 

OSCILLOSCOPE CONTROLS AND INDICATORS 

INT ENSITY · This knob controls the intensity (bright · 
ness) of the CRT screen display. 

FIND BEAM · Pushbutton mounted inside the INTEN­
SITY knob. If the centering controls are so maladjusl­
ed t hat the an tenna reference frame is off the CRT, 
pressing the FIND BEAM will bring the frame onto 
the scope. This will indicate to the EWO which direc­
the frame is displaced so he will know where to initiate 
corrections. 

FOCUS · This knob controls the sharpness of the 
CRT display. 

SCALE · This potent iometer controls thl' illumination 
of the oscilloscope reticle. 

VERT POS - The vertical pos ition knob adjusts th;­
ver tical position of thE: CRT display. 

HORIZONTAL POSITION · This knob is the coarse 
adjustment of the horizontal position. 
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FINE · This ring knob (with "ears") is used to fine 
adjust th<> horizontal position of the CRT trace. 

MAGNIFIER CONTROL - This control has no fu nc­
tion for the DF Set and must be left in the XlO 
position. 

DISPLAY · This control has no function for the DF 
Sel and must be left in the EXT CAL posilion . 

EXT INPUT - The External Input switch is not 
used in D F Set operation and must be left in the 
AC posi tion. 

MANUAL CONTROLLER CONTROLS 

MOUNT POWER - ThP MO UNT POWER switch is a 
two-position, on-off, toggle switch. In the ON posi ­
tion, it applies a pedesta l command signal to the 
Servo Eleclronics Unit, thereby uncaging the antenna 
and activating the Ser vo Electronics Unit power. 
When the MOUNT POWER is set to OFF, removal 
of the pedestal command signal causes the antenna 
to cage at the airplane boresight axis. Sixty seconds 
(maximum) after the MOUNT POWER switch is set 
to ON , the Pedestal Power Lamp on the Control 
and Display Unit lights green. Fifteen seconds after 
the MOUNT POWER switch is s<>t to OFF, the Ped­
estal Power Lamp goes out. 

THUMB SWITCH · The thumb switch is a two-axis, 
four-directional switch located on the Manual Con · 
troller handgrip , used to control antenna position in 
azimuth and elevation. 

DRIFT - The DRIFT control consists of two knobs 
mounted one wi:nin the other. The outer knob pro­
vides anten na drift compensation in azimuth; the 
inner knob , in elevation. 

SENSITIVITY · The SENSITIVITY control consists 
of two knobs mounted one within the other. The 
outer knob controls the rate of antenna movement 
in azimuth; th e inner knob , in elevation. 

PAVE MACE (DCD/ OFF/ PRF) 

A Pave Mace readout is supplied on the front of 
the ASD-5 , just below the CRT. The readout is 
in the form of illuminated numerals which will 
be interpreted by the EWO. Immediately below 
the Pave Mace readout is a three-position, center. 
off, toggle switch. Setting the toggle switch to 
Decoder Readout Display (DCD) yields the EWO 
information decoded from TEMIG beacons. Set­
ting the toggle switch to the ·' PRF" position 
yields the EWO the last three digits of the PRF 
of any signal being tracked . 

TACTICAL OPERATI ONS AND PROCED URES . 
Black Crow tactics and em ploy ment procedures are 
discussed in the appropriate 55-seri es manuals and 
T .O. 1C-130 (A)A·l·l, som"' aspects of which are 
classified. 

..... 
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RADAR SET, AN/APQ-150 

A l\ / APl~ · 150 radar set is a beacon tracking set which 
scarc:hr;. for, acquires, and tracks I band radar beacons 
appearing on the left side of thP airplane. The set is 
dt".;ig1wd for fit> ld applications such as target location 
for dow support. A total coverage is provided by 
t it (' anLf'nna in azimuth of 70° either side of bore­
sighl. and in elevation of +20° to -70° . The set has 
Tiw set has two bearnn acquisition modes ; manual 
and auloma1.ir . ln the automati c mode the antenna 
ha•; a linP.ar scan of 50° in the elevation plane and 
is posilioned manually in azim uth . IL is also possible 
to have a spiral scan in this mode. 

In thr search mode . a spiral scan is used to cover a 
20" b~· 20'' sector which the operator can position 
anywhere in the total coverage pattern. The radar set 
ha~ an af'quisition range of 2000 feet to 10 nautical 
milt>S with an angu lar tracki ng error o f 2 mils at 5 
nautical miles. The system consists of an RT-1031 
Receiver-Transmitter and antenna mounted on tpe 
gimbal support which is fastened to the an tenna 
support ho using in the left paratroop door, and 
C-8802 Control-Indicator at the Electronic Warfare 
Ofl'icer's statio n. Power of 115-volt, 400-Hz, three­
phasP ac, and 28-volt de is supplied to the receiver­
transm1tter through two TRACK RADAR circuit 
br£>akers (one ac and one de) on the cargo compart­
ment ac and de circui t breaker panels. 

SYSTEM PARAMETERS 

Transmitter 
Frequency 
Power ou tput 
Pulse wid th 
PR F 

Receiver 

Frequency 
J F center frequency 
IF band width (3db) 

An tenna 

Beam wid th 
Gain 

Magnetron 
9375 ± 5 MHz 
5KW (min ) 
0.5µs 
800 pps 

9310 MHz (center) 
60 MHz 
16 MHz (min) 

4.5 degrees 
28db (min ) 

The control -indirator (figure 4 -11 8) is located at the 
Electronic Warfare Officer (EWO) station and con­
tains the radar control panel and display indicator. 
Tlw controls allow the operator to acquire and track 
a Lranspondt.>r. Wi th the indicator, which consists of 
a crL B-seope display, th e operator can monitor both 
transponder range, and antenna azimuth and elevation 
angles. The system range gate is also displayed to 
allow identi fi cation of the transponder being tracked. 
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Function and description of the controls and indicators 
is as follows: 

RSLVR EXC CONTROL. When set to ON, and MODE 
con trol is set to STBY, connects a zimuth and elevation 
resolvers to external system. 

28V CKT BRKR CONTROL. When set to ON, applies 
external source of 28-volt de to radar set. 

ASTIG control. Adjusted to reduce astigmatism on 
the crt trace. 

RANGE ZERO CONTROL. Aligns start of range 
sweep with zero RANGE graticule. 

EL ZERO CONTROL. Adjusted in boresight mode, 
only . Aligns elevation angle mark with ELEVATION 
0 DEG graticule. 

FOCUS CONTROL. Provides means to focus crt 
display. 

AZ ZERO CONTROL. Adjusted in boresight mode, 
only. Aligns azimuth angle mark with AZIMUTH O 
DEG graticule. 

PANEL ILLUM CONTROL. Used to adjust the 
brightness of the backlighted control-indicator 
panel. 

SCALE ILLUM CONTROL. Used to adjust the 
brightness of the display graticule. 

IF GAIN CONTROL. Provides manual gain of the 
receiver except when tracking. 

DISPLAY INTEN CONTROL. Used to adjust the 
desired crt display intensity. 

MODE CONTROL. Used to apply radar set operatina 
power and select modes of operation. The control 
positions are: (1) STBY; (2) MNL (manual tracking); 
(3) AUTO (automatic tracking) ; (4) MTD (microwave 
target designator) which is not used ; (5) SLAVE 
(slaved to external system); and (6) BRSIT (boresight) . 

CODE SELECT CONTROL. The code select control 
is used to select one of ten codes for acquisition and 
tracking. Setting of code must correspond to desired 
transponder code setting . In position 1, the radar 
set will acquire a responding transponder independent 
of the transponder code . When the radar set inter­
rogates a transponder, the transponder replies with 
a preset coded transmission. The first reply pulse 
is the transponder position. The second reply pulse 
will be separated from the first b y the distance 
shown as follows: 
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CODES FIRST PULSE TO SECOND PULSE 
SEPARATION {NM) 

1 One Pulse Only 

2 4 

3 5 

4 6 

5 7 

6 8 

7 9 

8 10 

9 11 

10 12 

fNHIBIT CONTROL. When pressed, inhibits function 
as indicated by illwninated TRACK or SECTOR SCAN 
indicators. 

TRACK INDICATOR LAMP (Amber) . When illumi­
nated, indicates function of radar set to be inhibited 
if INHIBIT switch is pressed. 

SECTOR SCAN INDICATOR LAMP (Amber). When 
illw11inated, indicates function of radar set to be 
inhibited if INHIBIT switch is pressed. 

RANGE SLEW CONTROL. Used to position (increase 
or decrease r ange of) the range gate . Used in 
conjunction with MANUA L ACQ control to acquire 
target lock - on conditions. 

ANTENNA POSITION CONTROL. Used to position 
antenna UP (+20 degrees maximwn) , DWN (-70 
degrees maximum), FWD (+70 deg rees maximum), 
and AFT (-70 degrees maximum) . 

Q; . 
I 

.> 

MANUAL ACQ CONTROL. Used in the manual mode. r..: 
With the range gate centered about the target, target 
acquisition is achieved by pressing the MANUAL 
ACQ switch. 

DISPLAY RANGE NAUT MI CONTROL. Selects 
either 5-mile (Xl) or 10-mile (X2) display range. 
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CONTROL-INDICATOR DISPLAY CATHODE RAY 
TUBE (crt). Displays target range and angular 
pos ition of antenna (azimuth and elevation) with 
respect to airplane fire control boresight. 

RTR FAULT INDICATOR (amber) . When illwninated, 
indicates malfunction in the RT-1031 receiver­
transmitter. 

NOTE 

If the amber RTR FAULT indicator light il­
luminates after initial turn on, r ecycle the 
mode switch to OFF and back to STBY to 
c lear the fault. If the fault cannot be 
c leared , turn the set OFF. 

IND FAULT INDICATOR (amber) . When illuminated, 
indicates malfunction in C- 8802 control- indicator . 

I CAUTION:] 

If t he amber IND FAULT indicator light il­
luminates and remains lit after turn on, turn 
the mode switch to OFF and do not turn the set 
back on. Damage to the set may occur . 

TRK INDICATOR (Green). When illuminated, in­
dicates radar set has achieved target acquisition. 

SRCH INDICATOR (Green ). When illuminated, in­
dicates radar set is searching in either the sector 
scan (spiral) or the linear scan modes . 

NORMAL OPERATION OF AN/ AP0 -150 

The normal operation of the set consists of the start­
ing procedure, preliminary contr ol settings, manual 
tar get acquisition, automatic target acquisition, slave 
mode operation, boresight mode operation, and the 
s hutdown procedure . 

Starting Procedure 

I WARNING I 
The microwave power level radiated from 
the antenna is a hazard and can cause 
damage to the eyes. Do not look directly 
at, or stand closer than 10 feet from the 
antenna when the transmitter is on. 

T.O. 1C-H01AlA·l 

1. Position 28V CKT BRKR switch to O!'\. 

2. Rotate MODE control to STI3Y. 

3. After 60 seconds. radar set is ready for ope ra­
tion in any mode. Perform the following preliminan­
control settings. 

[ CAUTION I 
lf radar set is to remain in standby o r bore­
sight modes for an indefinite time, reduce 
intensity of crt display. 

Preliminary Control Settings 

1. Position RSLVR EXC switch to OFF. 

2. Adjust PANEL ILLUM cont r ol for bri j.!htness of 
panel markings. 

3. Adjust SCA LE lLLUM control for ~raticule 
ill um inat ion. 

4. Rotate IF Gain control fully clockwise . 

5. Increase RANGE SLEW contr ol until range gate 
(two spots) is centered on crt. 

6. Adjust DISPLAY INTEN, FOCUS, and ASTIG 
controls for sharp, clear range gat e on crt. 

7. Ad just RANGE ZERO cont rol , if necessary, 
until start of range sweep coincides with ze ro 
RANGE graticule. 

8. Rotate MODE switch to BRSIT. Adjust AZ ZERO 
control witil azimut h angle mark coincides with 
0 AZIMUTH DEG graticule. Rotate MODE 
switch to STBY. 

9. Rotate MODE switch to BRSIT. Adjust EL ZERO 
control witil elevation angle mark coincides with 
0 ELEVATION DEG g ra.licule. Rotate MODE 
switch to STBY. 

Manual Target Acquisition 

These procedures cover acquisition of both singlP 
and doublE'·pulse transpon ders. 
pond ers. 

TARGET ACQUISITION USING SINGLE PULSE CODE 
(Code 1): 

1. Rotate MODE control to MNL position . Note 
range and angular position of target transponder 
oper ating in code 1. 

2. Rotate CODE SELECT switch to code 1. 
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3. Operate ANTENNA POSITION control until target 
is centered within 20-ciP.gree azimuth scan area. 

4. Operate ANTENNA POSITION control at EL UP 
until tar i;et just disappears. Note position ( in 

degrees) of el evation angle mark at center of 
scan . Operate ANTENNA POSITION control at 
EL DN until target just disappears. Note posi­
tion (in deg-rees) of elevation an{!le mark at 
center of scan. Set antenna position at halfway 
point between the noted positions. 

5. Reposition range gate, usinp; RANGE SLEW con­
trol, until target is cente r ed within range gate. 

6. Press MANUAL ACQ pushbutton to acquire tar­
get. Confirm target acquisition by the following 
indications: (1) antenna sector scanning stops, 
(2) SRCH indicator extinguishes, (3) TRK in­
dicator illuminates, and (4) TRACK indicator 
illwuinates. The antenna position cannot be 
controlled by ANTENNA POSITION control. If 
target acquisition is obtained and rejected, r epe­
titiously . tr ouble may be due to a short range 
target having a relatively high power transmit­
ter. The sidelobe r e jection circuits may be 
activated. When this happens, reduce receiver 
gain using IF GAIN control (fully ccw, if 
necessary) . 

NOTE 

The elevation position of antenna may be 
assumed correct if target is displayed on 
crt. If radar set does not hold acquisition 
when MANUAL ACQ pushbutton is pressed, 
request navigator to set APN- 59 radar to 
STBY or OFF and repeat step 4. 

7. Confirm that the target transponder is operating 
in code 1 by slowly rotating CODE SELECT 
switch sequentially through code positions 2 
through 10, and pressing MANUAL ACQ push­
button for each code. If radar set loses ac­
quisition and returns to sector scanning, and 
does not regain acquisition at any code except 
code 1, transponder is operating in code 1. 

8. If it is desired to lose acquisition, select a code 
other than code 1, or if TRACK indicator is 
illwninated, press INHIBIT pushbutton. 

TARGET ACQUISITlON USING DOUBLE PULSE 
CODE: 

1. If desired code is known, operate CODE SELECT 
switch to desired code . The example used in 
this procedure is ·ror code 2. 
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2. Note ran~e and angular position of tar~et trans­
ponder first pulse. 

3 . Rotate CODE SELECT switch to code 2. 

4. Operate ANTENNA POSITIO!\ control until ta r g-et 
is centered within the 20 degree antenna scan 
arE:a. 

5. Position ran!,{e gate, us in!,!, RANGE SLEW con­
trol, until tar get transponder first pulse is 
bracketed within range gate. Taq!et should be 
centered within range gate. 

6. Press MANUAL ACQ pushbutton to acquire tar­
get. Confirm acquisition by the followin~ indi­
cations: (1) antenna sector scanning stops, (2) 
SRCH indicator extinguishes, (3) TRK indicator 
illuminates, and (4) TRACK indicator illumi­
nates. 

7. If it is desired to lose acquisition, select a code 
other than code 2, or if TRACK indicato r is lit , 
press INHIBIT pushbutton. 

Automatic Target Acquisition 

Because acquisition co1.trol circuits examine all tar­
gets when using AUTO MODE, use of code 1 (single 
pulse ) is not desirable. In code 1 . rz.dar set can 
acquire any targPt and any target pulse. 

1. Rotate MODE control to AUTO. Observe that 
search mode is linear scan, SRCH indicator is 
lit, TRK indicator is extinguished, and that 
TRACK and SECTOR SCAN indicators are ex­
tinguished. 

2. Operate CODE SELECT switch to desired code. 

3. Ope rate ANTENNA POSITION control at AZ FWD 
and AFT to locate target transponder . If the 
target transponder is within look-angle of an­
tenna, automatic acquisition will occur. Oper­
ator no longer has control of antenna position, 
SRCH indicator is extinguished, TRK and TRACK 
indicators illw11inate, and antenna scanning 
stops. lf tar get acquisition is obtained and re­
jected, repetitiously, trouble may be due to IF 
GArn control set too high. Near targets which 
have relatively high output power may activate 
the sidelobe rejection circuits. In this case re­
duce receiver gain by turning fF GAIN control 
counterclockwise (maximum ccw, if necessary) . 

4. If target transponder is in look- angle of antenna 
and acquisition does not occur, check that 
correct code is selected. If correct, radar set 
is malfunctioning. If not, select correct code 
and repeat step 3. 
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5. If target transponder is not within look- angle of 
antenna, set antenna position at approximately 
+40 degrees as indicated by azimuth :rn~le mark. 
Acquisition .of taq~et transponder will occur 
when interrogated by radar seL 

6. If it is desired to release radar set from an 
acquired target transponder, one of three 
methods may be used as follows: 

a. Press INHIBIT pushbutton and hold until 
transmitted beam moves away from, and 
no longer int errogates transponder . When 
released, ope ration resW11es as in step 1. 

b. Rotate CODE SELECT switch to any position 
except code 1. Antenna begins sector scan, 
SRCH and SECTOR SCAN indicators illumi­
nate, and TRK and TRACK indicators ex­
tinguish. If linear scanning is desired, 
press INHIB£T pushbutton . SECTOR SCAN 
indicator extinguishes and linear scan 
begins. 

c. Rotate MODE switch to MNL and press 
INHIBIT switch. 

Slave Mode 

1. Rotate MODE switch to SLAVE . Observe that 
azimuth and elevation angle marks are present 
on control-indicator crt. Their presence indi­
cates that radar transmitter is operatlng, pro­
ducing the system trig~er. 

2. Observe that azimuth and elevation angle marks 
track with remote equipment, in deg rees , as 
remote equipment operator changes antenna 
position. 

Boresight Mode 

1. Rotate MODE switch to BRSIT. 

2. Observe that azimuth and e lev?.tion angle marks 
are present on control-indicator crt. 

3. Observe that azimuth angle mar k coincides with 
0 AZfMUTH DEG graticule . If not, adjust AZ 
ZERO control for coincidence. 

4. Observe that e levation angle mark coincides with 
0 ELEVATION DEG graticule. If not, adjust EL 
ZERO cont rol for coincidence . 
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CONSENT. The Hadar au LomalicaJI~· provid<'s a con· 
St>nt signal as long as lock -on is maintained. Auto· 
matic consent (Lo th r Fin• Control Panel -· NAV 
posit.ion) and azimuth /Pl<•vat.ion slaving outputs tslave­
lo signals) ar!' not ge1wratPd unless thl' systt>m is 
tracking (locked-on lo) a radar bPacon !transpondt>r. 
Thererore , the Radar shou ld not b& s<'lected Primary 
in Uw FCC and other sourct>s should not slavP to 
the Radar, unless the system is track in g a trans­
ponder targE>l. 

Shutdown 

1. Rota te MODE switch to STJ3Y. 

NOTE 

STBY position prevents radar set transmis­
sions without deenerg izing the system and 
maintains radar set in read y stale. 

2. To completely deene r gize r adar set, rotate 
MODE switch to PWR OFF . 

NOTE 

In PWR OFF position, antenna moves lo 0 
AZCMUTH DEG and -65 ELEVATION DEG 
where it is mechanically locked. 

3. Position 28\i CKT BRKR sw itch to OFF. 

GUNNERY EQUIPMENT 

The gunnery equipment consists of a pilot's trigger 
button, pilots's gun control panel , pilot's gun mode 
and lighting control panel , pilot's gun status indi· 
cator panel , the arm/safe panels, individual gun con· 
trol panels , two 20 mm cannons, two 7 .62 mm 
miniguns, two 40 mm cannons, two ammunition 
dispensers for 20 mm ammunition, two feeder 
modules for 7 .62 mm ammunition , and one storage 
rack for 40 mm ammunition. Flexible shrouds in­
side the airplane exclose each gun barrel and gun. 
port. A master arm switch, located on the flight 
deck, provides power for lh e gun arming circuits. 
Control voltage for Lhe gumwry equipment is pro· 
vided by the 28-volt de airplane electrical system. 
DC el eC'trical power for operation of the 20 mm 
and 7 .62 mm gunnery equipment is provided by 
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individual sLorag1• baLteriP~ for each gun. ThP bal­
t t> riPs arE:> locat.ecl 1wa r thP gum; and arl' rechargt>d 
by LISP of the 28-volt de airplalH' elertrical sys­
tPm . DC electrical power for operation of Pach 
40 mm gun is providt'd by utilizing thl' existing 
20 mm recharging c1rcui1.s. Thi' 20 mm systems 
also USE' 115 -volt a« as a sourct> for firing voltage. 
System operation and controls and indicators per­
taining to the gunnery equipment arl' described in 
the following paragraphs. 

Note 

ThP 40 mm cannons may be removed to 
faci l itate the installation of two additional 
20 mm cannons, ammunition cans, and 
batteries. The same electrical controls. arm/ 
safe switches, and circuit breakers are used. 

PILOT'S TRIGGER BUTTON 

The pilots trigger button is located on the left hand 
control assembly. The button is used to supply the 
trigger bus power to fire the gun(s) that is/are selected 
and armed at the gun control panel, the arming and 
safing control (s), and the master arm switch. With the 
gun(s) selected and armed, actuation of the trigger 
button closes the trigger relay which completes the 
trigger bus circuit from the power source to the 
sel!>cted gun(s). 

MASTER ARM SWITCH 

The mast er arm switch is located at the center ped­
estal. This switch d eactivates the master arm power, 
trigger relay , pilot 's trigger button and gunsight power 
circuits when the switch is in the SAFE position. In 
the ARM position these circuits are activated. 

WEAPON FIRING MODE 

The weapons can be fired in any one of three firing 
modes, manual, semi-automatic, or automatic. Upon 
direction of the pilot, the weapons are armed by the 
flight engineer using switches on the gun control 
panel and the master arm swilch and the airborne 
weapons mechanic at each gun station by ARM/ SAFE 
switches. The flight engineer will also position the 
gun mode selector switch on the gun mode panel. 
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To fire the weapons selected in the mode selected, 
LIH' pilot must depress the t rigger button located 
on hi s control wheel. 

AUTOMATIC MODE: With the gun mode selector in 
automatic mode , the fire control computer coincidence 
circuit and tht• primary sensor consent circuit are 
placPd in series with the weapon firing circuitry. The 
pilot must achieve or surpass the parameters of coinci­
dence, and the primary sensor consent switch and 
appropriate gun arming switches must be activated 
before power is applied to the pilot's trigger button. 

SEMI -AUTOMATIC: With the gun mode selector in 
semi-automatic mode, the pilot receives the same 
visual indication in the gunsight, but coincidence 
and sensor consent circuits are removed from the 
trigger arming circuitry, therefore the guns will fire 
when the appropriatE' gun arming switches are 
activated and the trigger button depressed . 

MANUAL MODE: With the gun mode select or in the 
manual mode. the pilot will observe only the fixed 
reticle. The coincidence and sensor consent circuits are 
removed from the trigger arming circuitry, therefore 
the guns will fire when the appropriate gun arming 
switches are activated and the trigger button depressed. 
The manual mode is normally used only when tht' 
pilot can acquire the target vis1111lly. 

GUN CONTROL PANEL 

The gun control panel (figure 4-119) permits selec­
tion of any or all weapons. The unit contains a 
bank of SAFE/ARM switches for safing and arming 
of each firing station . Individual colored indicator 
lights show the status of all weapons when the ai r­
craft MASTER ARM circuit is energized. When a 
firing station safing and arming control switch is 
set to ARM position, the red (ARM) light will come 
on when the gun control switch for that station is 
set to ARM. This enables the flight engineer t o 
determine which guns will be firing when the trigger 
button is energized. If the firing station SAFE/ARM 
switch is placed lo SAFE position, the gun control 
panel will simultaneously show the change of status 
by extinguishing the red indicator and lighting the 
green (SAFE) indicator for the affected station. All 
indicator lights have press-to-test circuits for lamp 
testing. In addition, HI/LO RATE switches are pro­
vided for controlling the rate of fire for the 7 .62mm 
guns at 3000 or 6000 rounds per minute. 
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gunnery equipment panels 

TYPICAL 

& ON AIRPLANES I NCORPORATING T, 0. 1C-1 30 (A)A· 506 T H E NO. 3 AN D N O. 4 

7.62 MM LIGHTS ARE INOPERATI VE . 
2. PROVISIONS ARE PROVIDED FOR REINSTA L L ATI O N OF T HE 7 . G:?MM 

AND 20 MM GUNS. 

Figure 4-119. (Sheet 1 of 2 l 
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gunnery equipment panels (cont) 
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GUN STATUS LIGHT 
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GENERATOR SWITCH PANEL 

Figure 4-119. (Sheet 2 of 2) 

7.62 MM GUN CONTROL 

... 



Gun Mode and Lighting Control Panel 

This panel (figure 4-119) is located on the flight station l 

overhead panel. The lighting control dimmer switch 
regulates the light intensity of the ARM /SAFE indi­
cators on the gun control panel and safing and arming 
assemblies at each gun station. The GUN MODE 
SELECTOR switch controls the weapon firinr; modes 
described in the section under Weapon Firing Mode. 

GUN STATUS Indicator Panel 

The GUN STATUS indicator panel (figure 4-119) is 
located outboard of the pilot. This panel contains 
lights that indicate SAFE or ARMED status of each 
cannon and minigun. The panel also contains a LT 
TEST pushbutton switch for checking the condition 
of the indicator lights. 

GUN STATUS LIGHT Control Panel 

The GUN STATUS LIGHT control panel (fir;ure 4-119) 
is located outboard of the pilot. The panel contains 
a dimmer switch to regulate the intensity of the gun 
status panel indicators. 

SAFING AND ARMING PANELS 
Safing and arming panels are located near each wea­
pon. The panel provides local control status of each 
weapon by a SAFE/ARM toggle switch. Status of 
each weapon can be determined by indicator lights 
(SAFE · Green; ARM · Red) provided on each panel. 
The ARM (red ) light is on whenever the master arm, 
appropriate gun control panel switch, and individual 
safing and arming panel toggle switch are in the ARM 
position. The SAFE (Green) light should illuminate 
anytime the arming circuit is not complete. Each 
light contains a press-to-test circuit. 

7.62MM GUNS (MXU-470/ A GUN 
MODULE) 
Two machine gun modules, 7. 62MM, Air Force Mod­
el MXU-470/ A are installed in the No . 3 and 4 g un 
positions. Each module consists of a GAU-2B/ A, 
7 . 62mm aircraft machine gun, linkless ammuniti on 
storage and feed system, batt e ry power supply. elec­
trical control package and stand . The battery power 
supply provides operatinf:( voltage for the e lectric: 
dr ive assembly t o drive '.he gun and feed system 
which supplies ammunilion t o the gun. Each gun mod­
ule is operated from a remote location and is capable 
of firing 3000 or 6000 rounds of 7. 62mm ammunition 
per minute. 

GUN MODULE MAJOR COMPONENTS 

The MXU-470A machine gun mod ule is composed of 
seven major assemblies. The GAU-2B/ A 7 .62mm 
machine gun is mounted to the ammunition drum by 
two recoil adapters and a rear mounting ball. Ammuni­
tion is transfered to the GAU-2B/ A gun by a feeder 
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assembly attached to the bottom of the gun housing. 
Gun rotation is achieved using an electric drive motor 
bolted to the forward portion of the gun housing. 
Ammunition is slripped from links and fed into the 
storage drum using a delinker loader attached to the 
upper drum cover. The storage drum accepts ammuni­
tion during loading and stores it for firing. When 
firing commences, ammunition is transfered from the 
sloragl• drum to th~· feeder assembly. Power routing 
and timing seq uences of the MXU-470A are admin­
istered by the control assembly mounted on the outer 
drum. Electrical power to energize the drive motor is 
received from a battery assembly attached to the 
outer drum. 

GAU-28/ A Gun 

The GAU-28/ A gun is composed or 10 major com­
ponents. These include the rotor assembly, six tracks, 
six bolt assemblies, gun housing assembly, aft gun 
support, the guide bar, six barrels, the barrel clamp 
assembly, safing sector and housing cover. 

ROTOR ASSEMBLY: The rotor assembly is the main 
structural component of the gun and is supported in 
the gun housing assembly by annular ball bearings. 
The front part of the rotor assembly supports the 
barrel cluster. Six S-shaped triggering cams are ma­
chined into the rotor, providing a path for each fir­
ing pin tang to follow until it reaches the cocking 
shoulder where it is held until the bolt head com­
pletes its rotating action and releases the firing pin 
tang from the cocking shoulder. This is accomplished 
by the locking pins until the bolt reaches the for· 
ward portion of the elliptical cam path. At this 
point, the firing pin is released and the cartridge 
fired. 

BOLT TRACKS: Six tracks are spaced equally around 
the rotor assembly surface. Each track is composed of 
a front and center portion, with grooves cut into t he 
rotor assC!mbly, and a removable track. The removable 
tracks are attached to riiJs along the rotor assembly 
and are removed for installation or removal of bolt 
assemblies. 

BOLT ASSEMBLY: The bolt assembly is of a rotary­
head and fixed extractor design , with side slots which 
engage the bolt tracks in the rotor assembly. The 
angular position of the firing pin relative to the bolt 
head is controlled by action between the firing pin 
tang and the tr iggering cam in the rotor assembly. 
The firing pin extends through the bolt body into 
the bolt head and connects the two parts during 
ramming and extraction . Extractor lips machined in 
the bolt head extract spent cartridge case:;. The firing 
pin is held in position by two bolt locking pins in 
the bolt head until fi ring is completed and extraction 
begins. 

GUN HOUSING ASSEMBLY: The gun housing assembly 
is a one-piece casting which covers the rotor assembly 
and provides a mount for the safing sector, housing 
cover , and guide bar. The inner surface of the gun 
housing assembly contains the elliptical cam path 
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which controls the boll assemhly motion. When lhl' 
rotor assembly t urns, bolt assembl y rollers follow tlw 
ell iptical cam pat.h and move the bolt assemblies in 
th!' rotor assembly bolt tracks. 

AFT GUN SU PPORT: The aft gun support is secun•d 
to the rear of the rotor assembly. retaining the rotor 
assembly in the gun housing assembly and serving as 
the rear support point for the gun. 

GUIDE BAR : ThP guidr bar is held to the gun hous­
ing assembly by a permanently installed pin at the 
front and a screw at the rear. Tht> guide bar fingers 
direct cartridges from thC' feeder assembly into th!' 
extractors and cam the spent cartrid~l' cases ou t of 
the extractors into the ejection chute. 

BARRELS AND BARREL CLAMP ASSEMBLY: Six 
barrels are designed (or the 7 .62mm NATO cartridge. 
A barrel lock flange, locat1>d near Lhe bre1>ch end 
of th!' barrel, locks in a rotor groove when the 
barrel is inserted in Lhe rotor assembly and given a 
half turn. Steps along Lhe barrel and at the muzzlt> 
provide mounting for the barrel clamp assembly, 
which is locked in place on the barrel cluster by a 
bolt and self locking nut. 

SAFING SECTOR: The safing sector is attached lo lhf' 
gun housing assembly by two quick rel1>ase pins and 
acts as a safing d1>vice for the gun when removed. 
The inner surface of the safing sector contains thC' 
dwell segment of the cam path which brings bolt 
assemblies into battery by manual or mechanical rota­
tion of the barrels. 

HOUSING COV ER: The housing cover is secured to 
the gun housing assembly and safing sect.or by t wo 
quick release pins. The cover provides an inspection 
and service access t o the bolt a ssemblies: 

Feeder Assembly 

The feeder assembly is attached to the gun by a 
quick release pin and feeder pin. The feeder con-
sists of a housing, feeder gear and shaft, s procket, 
inner guide, solenoid and clearing mechanism. The 
fP.eder gear and sprocket are pinned to the shaft; 
and the clearing guides are pinned on the clearing 
shaft. The solenoid is connected to the clearing 
mechanism by a link . When the trigger signal is ap· 
plied, the solenoid is energized and moves the clear­
ing guides into t he firing posit ion, thus permitting 
rounds to be transfered into the gun. When firing is 
terminated, the solenoid is deenergized, and t he clear­
ing guides return to the clearing position, interrupting 
the flow of ammunition to assure the gun is clear of 
rounds when it stops. 

Electric Drive Assembly 

The electric drive assembly is secured lo the gun with 
three bolts and consists of an electric motor, a drive 
housing and gear assembly. The gun drive assembly 
meshes with the forward gear on I.he guu rotor and 
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drives th t> guP "h<•n thP l.rigcr•r signal is appliE>d or 
during powe1· loading. 

Delinker Loader Assembly 

Tlw delink!'r loadC'r is mountf'd Lo the upper covt>r 
and s1>cured in posit ion by a quick rel(•ase pin and 
a pivoting link. J\ spring loaded detent pin. local!'d 
at th!' r!'ar of th 0 housini: . en)!ag"~ ·:1e of two holPs 
in tlw pivot.ing link to srr·ure thC' loader in the fi rt> 
or load position. Thf:.' load Pt' must bl' secured in lhl' 
fin• position 1.<1 firr tlw gun. When in thr load posi­
tion. s1>lf-timi11g g<•<irs on lh1· PXil shaft a rP Pngal!l'd 
by the srlf-t11ning g<•ar on th1• loadrr and power the 
delinkn loadC"r. The loadrr removes the rounds from 
the links, 1.-ransfers thC'm tCl tht' exit sprocket and ejPcts 
t.hl' linh into th1• link ejrclion chut.P. 

Storage Drum 

The upper cover provides mounting for tlw gt1n. 
delinking loader, rounds countrr assembly and exit 
shaft. The exit sprocket transfrrs ammu11ition from 
the drum tu the feeder during fi ring and the delinker 
loader t.o the drum during loading. The end of the 
exit shaft has an elongated pin through it to malt> 
wi th th t> hanclcrank for man ual loading. A fl exible 
chut<' assembly is attached to lhe upper cover to 
convey spenl brass and cleare<l rounds to a storag(· 
container. The rounds counter asst•mbly and bracket 
are mounted at th!' rear of th<> drum cover. The as­
sembly is c1rivt>n by a counter gear on the exit shaft. 
The counter records th!' cumulativt> total of rounds 
cycled through tlw gun module• (TOTAL ROUNDS ON 
MODULE) and a total of rounds remaining in the 
module (ROUNDS IN MODU LI::). The number of 
rounds in the drum is automatically set into lhf' 
counter when th!' drum is being loaded. A switch in 
the count!'r (full drum switch) will automaticall~· slop 
power when tlw drum is fu ll of ammunilio.1. Another 
switch in thf' counter (last round switch) will terminate 
firing when the drum is t•mpty. Thf- storage drum will 
hold a total o f 2,000 rounds. 

Control Assembly 

The control assPmbly cont.ains the circuitry necessary 
for operating gun modulP (firing. gun clearinj!, bat­
tery charging and power loading). A panel on the 
front contains the power loa<ling control. power in­
dicator lamp, safi ng switch, thr battery charging con­
trol indicators and test poi11 ts. 

Battery Assembly 
The battery assembly is mounted to thP brackt>t bt>· 
low the control assembly. The battery is recharged 
by power supplil'd from the aircraft. 

MX U-470/ A Special Equi pmen t 
H.andcrank. The handcrank is stowed on clips riveted 
to the control asst·mbly cov!'r and is used l o rotatP 
the module components for loading in the event 
power loading cannot be accomplished. Th e handcrank 
is inserted o\·er thC' Pxil shaft and t>ngag1>s a pin on 
thP shaft. The handcrank is designed to rotate com­
ponents in the load direction only. 



Loading sector. ThP loading sector is stowPd on clips 
riveted to the control assembly cover and is used in 
place of the safing sector on the gun during loading 
operation. The loading sector is secured to the gun 
by the same quick release pins that secure> the safing 
sector. The loading sector prevent~ damage to thP 
bolt assemblies when the gun is rotated in the load 

'7'1irection. 

I Sa.fing bar. The safing bar is stowed on clips riveted 
lo the control assembly and is used to prevent. mech ­
anical rotation of the gun. The long arm of the bar 
is inserted between the gun barrels and into the 
center hole of the module. 

7.62MM Gun F iring Cycle 

The firing cycle begins when mechanical power is 
applied to the forward gear of the rotor assembly. 
The rotor and barrels rotate ccw (viewed from the 
rear). As the rotor turns. the roller on the outer 
surface of each bolt follows the elliptical cam path 
formed in the inner surface of the gun housing. 
Each bolt, in turn, picks up a cartridge from the 
guide bar fingers. 

The continuing cam ming act ion on lhe bolt r oller 
moves the boll and cartridge forward to chamber the 
cartridge in the barrel. As the cartridge is cham ­
bered. the bolt roller r eaches the forward dwell por­
tion of the elliptical cam. The cartridge is chamber­
ed by the bolt traveling forward along the elliptical 
cam path. The boll head is allowed to rotate by the 

, bolt head helix camming into the cam path on the boll 
.... , -ubassembly. The firing pin tang travels along the 
~,!o,) S- shaped groove in the rotor until it strikes the cock­

ing shoulder. As the rotat ion of the bolt head con-
tinues, the firing pin is held in position by the two 
locking pins in the boll head. Once the bolt head is in 

... the proper posit ion for fi r ing, t he locking pins force 
1 the firing pin tang off the cocking shoulder a llowing 

the firing pin lo travel forward a nd strike the cart­
ridge. 

After the cartridge has fired , the boll assembly r e­
mains locked until the projectile has traveled throu!/:h 
the barrel and gas pressure in the barrel is reduced. 
At the end of the forward dwell or the elliptical cam 
path, the bolt roller enters the reverse segment of 
the path. The bo ll head unlocks. Further travel of 
the bolt roller along the reverse s egment moves the 
bolt assembly to {he rear and extracts the spent cart ­
ridge case from the barrel. A lip on the face of the 
bolt head holds the spent cc.se until il is cammed out by the 
guide bar and ejected . The bolt assembly continues 
to follow the elliptical cam path into position to re­
ceive another cartridge. At this point the bolt assem-
bly has complete ly cyc led through the e lliptical cam 
path. All six bolts r epea t this cycle while power is 

' v) applied to the front gear of t he rotor. 

20MM AUTOMATIC GUN 
The two 20MM automatic guns are mounted in gun 

~·. stands at No. 1 and 2 gun positions. The stands are 
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bolted directly to lhl' aircraft noor al t>ach gun posi· 
tion. Each 20MlVI gun has its own powt>r su ppl v. 
fi ring control unil and safing and arming unit.. J'lw 
20MM automatic guns eaC'h firP at a ratt> o r 2500 
rounds per minute fro m a fixt•d position. Each gun 
stand boresight may bt> ad1ustt>d aft in azimuth and 
depressed in elevation. Each gun is powt>rf'd by an 
electric drive assembly mount l'd on the housing. A 
declutching fet>der is ci ri vt>n by the gun rotor gear 
and il in turn driVl:'S the ammunition booster through 
a fie xi bl(' shaft. 

Th e M6J Automatic Gun has six rotating barre-ls 
that fire elE>clrically primed 20m m ammunition . 
During each 1 /fith revolution. a round is fed. 
chamberPd, fired. extracted and ejected. Firing 
voltage (320 VDC) is appli ed Lo the round wlll'n 
the> respective barrel is rotated to the firing posi­
tion. 

M61 20MM GUN 

The M61 gun is secured within t.he gun stand by 
two quick release pins a l the front and a rear 
mounting pin. The gun stand allows a maximum 
of 15 degrees azimuth adjustment and 30 degrPes 
of gun depression. The M61 gun is composed of 
seven major components which are the rotor as­
sembly, tracks. boll assemblies, housing assembly. 
the firing contact. barrels and barrel clamps. 

Rotor assembl\' . The rotor assembly is the major 
unit of the gun. Tl is driven by an electric motor 
meshing with the drive gear. Front support for the 
rotor is a double row of ball bearings and thl' 
rear support is needle bearings localed inside the 
rotor. The end pla!.e provides the needle bearings 
with a stationary inner ra ce for rear support of 
the rotor. These uni ts are a ttached lo the rear of 
the housing by a coupling clamp. 

Tracks . Six sets of rotor tracks are attachPd to the 
ribs along the rotor body. Each set is composed of a 
front, center, and removablP track. The removable track 
can be easily removed to pprmit removal of the boll 
assemblies for servicing. 

Bolt Assemblies. The function of the bol t assemblies 
are: to transport the round from t.he guide bar to 
the firing chamber; lock the round in the firing 
position ; transmit firing voltage to the prim er; and 
transport the empty case to the guide bar and 
ejection chute. An extractor lip on the front of the 
boll engages the rim of the round. The rim of the 
round remains in the bolt extractor lip un til cam. 
med out by the guide bar fingers and ejected. Ways 
on the side of the bolt allow t he bolt to slid e fore 
and aft on the tracks. The position of the bolt on 
the rotor is determin ed by th<> bolt roll er engaging 
the cam path in the housing. The firing circui t com­
ponents of the bolt assembliei; are the firing pin and 
firing pin spring, fir ing pin cam, and contact stop. 
Molded insulation in the bolt body insulates these 
components. 
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Housing A.ssembl~-. ThP housing assembly consists of 
an upper and lower section assPrnblPd as a unit and 
bolted at the front to the bearing retainer. The bear­
ing retaim•r maintain~ the roLor assembly in thE' how,. 
ing. Recoil adapters are secured to the bearing re­
tainer and providE' the forward mounting point for 
the gun . The housing assemblies function is to pro­
vide a cam path for the bolt rollers to iollow and 
a means of support for the rotor. The main cam path 
is elliptical in shape and determines the position of 
the bolt in relation to the chamber. ThP indexing pin 
is used when timing thE' feeder assembly to the rotor 
assembly. When t.hP indexing pin is inserted into any 
of the three indexing holes in the body of the rotor. 
the ro1or is positioned to propE>rly mesh th e feeder 
gear with the rotor grar. 

Firing ContacL. The firing cont.act is attached to the 
top of the housing. Its function is to supply cur-
rent from the connector tu each bolt assembly in 
turn. 

Barrels. The barrels are supported by the stub rot.or 
which is attached to the forward end of the rotor . 
Three rows of interrupted locking lugs on the barrels 
mate with similar interrupted locking lugs in the 
rotor body to secure the barrels. 

Barrel Clamps. The center barrel clamp positions the 
barrels for positive locking in the breech locking lugs 
and consists of a clamp body and guide, three inner 
clamp and nut assemblies which secure the clamp. The 
muzzle clamp consists of the clamp, muzzle clamp 
lock, spring pin and self-locking nut. The muzzle clamp 
lock is secured on the bevelled shoulder of three of 
the barrels. 

Gun Drive Motor 

The gun drive motor receives power from the gun 
batterv. The drive motor is bolted to t he left hand 
side of the gun housing and the drive gear meshes 
with the rotor drive gear to rotate the gun rotor 
CCW. Dri ve brakes are released electrically when trig­
ger power is received and applied a t trigger cessation. 
The dri ve brakes can be released by positioning both 
szuba brake release levers perpendicular to the motor 
axis to facilitate manual rotation. 

Feeder Assembly 

The feeder is mountf'd to the lower right side of the 
gun housing and secured by two feeder pins. It is 
timed to the gun using the indexing pins on the gun 
and feeder . As linked rounds are pulled into the 
feeder by the sprockets, each link is engaged and 
guided by the "T" rail until the round is removed 
from the link by thE' stripper. 

Ammunition Feed Can 

At each firing station ammunition cans are connected 
to thE' respective gun's declutching feeder by a flexi­
b le> shaft and ammunition chute. A 1500 round belt 
of linked ammunition Is stored In each can in sus­
pended loops. Th E> upper two roun ds of the loop 
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slide freelv on horizontal rails until thev reach the 
front of the top cover. There torsion sprini?s retard 
the loops and prevenl their dropping off the end of 
the rails and causing gun stoppage. The ammunition 
booster assembly mounted at the forward end of the 
can pulls looped ammuntion forward and delivers it 
to the ammunition chute. The ammunition bel t flows 
down the ammuni tion chute into the declutching 
feeder. 

Gun Control Units 

1l1e gun control unit regulates and times the various 
gun sequential operations. The clearing time delay and 
fire-volt& time delay signals are originated in this unit. 

20MM Special Equipment 

Special equipment required to operate the 20MM 
system includes a pan to deflect brass and links into 
the ammunition box, a hand crank for manual rotation 
of the system, a shovel for removal of b rass and links, 
and an azimuth /elevation adjustment handle. 

20MM Gun Firing Cycle 

The firing cycle begins when power is applied simul­
taneously to the firing contact and the drive motor. 
The main cam path guides the bolt assembly forward 
on the rotor and upward in the housing which cham­
bers the round. After the round is chambered. the 
locking cam forces the bolt shaft roller down into the 
front well of the rotor insuring the round is fully 
chambered. As the bolt passes the insulated portion 
of the contact cam, it depresses the firing pin cam 
and moves the firing pin into the firing position. The 
insert (electrical rontact) comes in contact with the 
firing pin cam a nd fires the round at the 1 o'clock 
position. 

Afte r the round is fired. the boll remains locked unt il 
the projectile leaves th e barrel and barrel pressure~ 

is reduced . The projecti le may leave the barrel al 
any point in the 50 a re (dw e 11) dependi n~ upon the 
rate of fire and ammunition characteristics. The un­
locking cam in the housing lifts t he boll shafl. lhu s 
retracting the boll locking block and unlocking th1o> 
bolt. As the cam path brini;s the bolt rearward. the 
empty case is extracted from the chamber by the ex­
tractor lips located on the face of the bo lt. The boll 
and spent case travel down t o the seven o"clock posi­
tion where the guide bar guides the case out of the 
housing through the spent case ejection chut e . The 
boll continues its tra\"el aloni; the rear cam path and 
into position to rece i\'e the next r ound. At this point. 
the boll assembly has completely cycled thrnu~h the 
elliptically shaped main cam path. All six bolls re­
peat this cycle until power 1s cut off to the w<>apon 
and the drive motor brakes stop the i·ot o r. 

Built into the firi ng circuit is a combination mechan· 
ical and electrical interlock. Its function is to provide 
a means of preventing the round from firing, if the 
locking block is not depressed into the locking well 
wh en the bolt is in the firing position . lf the bolt 
shaft is in the un lockt!d position , t he smal l tip on 
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thP back or tilt-> contaC'l stop asst>mbly rid E's against 
lhe sidf' of the bol l shaft. Tlw ronlact stop prevt>nls 
the firing cam pin from being depressed far enough 
Lo cam LhP firing pin into contact wilh the round. 
Tlw current is c·onducted through the rpar Lip or Llw 
contact slop LO tht> boll shaft and is shorted out to 
the weapon. Wh(>n the shaft is in lockPd position. th (' 
small tip can entPr a vt>rtical slot in thP bol t sha ft.. 
1lw firing cam pin can then be depressed far enough 
to cam t.hl' f i ring pin into cont.act with the round. 
The contact slop assembly is cammed backward so 
that only the insulated portion is in contact with the 
bolt shaft. ThP current passf's through thf' firing pin 
cam and firing pin Lo fire the round . Recoil forces 
are transmitted from the boll and locking block 
through th<' rotor to the housing bal l hearing on 
th!' front of the rotor and to the bearing retainer 
and the recoil adapters. 

Description of Clearing Cycle 

During the clearing cycle a 28-volt de signal is fed 
from the 20 mm control box to the feeder solenoid 
mounted on the feeder. This signal actuates the sole· 
noid which stops the fePder rotation for a prriod of 
0.6 of a scrond. 

This allows the r ounds lo stop in t he feeder and the 
rounds that have passed lhrou~h the feeder lo be fired. 
Firing voltage is held for approximately 0. 4 second 
to f ire those r ounds which have been fed into the ~un 
rotation slops. This action completely clears the µ-un 
of all r ounds and eliminates the possibility of a cook­
off (firing of lhe round by the heal of high ~un temper ­
ature) . 

40MM AUTOMATIC GUN M2A1 
(MODIFIED) 
Two modified M2Al, 40mm automatic guns are in­
stalled in the No. 5 and 6 gun positions . Storage is pro­
vided for 480 r ounds of ammumt ion by a rack, locat-
ed on the right side of the a irplane between the main 
landing gear and paratroop door. Ammunil ion is 
manually fed to the guns and lhe expended cases arc 
stored for post m 1ss1on disposal. The gun firin(! and 
status c i rcuits allow monitoring of individual weapons 
clur1nr: l oad ing, arminl! operations , and firin~. The 
contrul panels conta in necessary circuitry for fi rin~ 
the guns. 

Thi' M2Al gun is recoil opera ted and has a vE>rtical 
sliding breechblock. T hE' gun is supported in the top 
carriage of the gun mount by a gun box assembly 
and trunnions on the side of the breech casing. The 
gun deprPssion adjustment. The gun employs a per · 
cussion firing mechanism and is l imited to firing 
100 rounds per minut.e of fixed Lype ammuniti on. 
Th e 40MM gun is composed of five major assemblies. 
Thl'Sf' are the breech casing , recoil cylinder, barrel 
assembly, breechring asse mbly. and the automatic 
loader. 

40MM Breech Casing. The breech casing is the hous­
ing or support unil for thE' various subassemblies of 
thf' gun. The rE>coi ling parts of the gun slide in re­
coil and counterrecoil in thE' breech casing. The 
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recupcraLor spring on Lh<• brE'<>Ch f'nd of Lht• barrrl 
ass<•rnbly i-; comprPss~·d in Lllf' tubular front porti on 
of (hi' casrng. Tlw brl'PChring b guid<•d in iL.'> for· 
ward and backward InO\'Pmf'nl in th1• casing by 
channels on Uw inner sides of t he casing. 

Four hingrd or d<•tachablP covers pro\'idr a<'cess to 
llw interior of lh t> casi ng. ThC! top cover. which is 
hing<•d to thf' upp1•r surface of llw casing nf'ar Uw 
front. provides a means of visually inspPcling llw 
brePch area. Tlw sid<· covPr has a cam surfacP on 
tlw insidP which operatt>s thl' brPPchring outPr 
crank assPmbly t() lowc>r thr brePchblock during rr· 
coil of the gun. 1'1w hotlom ('Over is not hingPd but 
is rE>tained by a fla ngP at its rPar end. This cowr 
permits rE>moral of Llw brPE>chring inner compo1wts 
without further disasse mbly or tlw gun. Tlw n'ar 
rov<'r acts as an abutment for th!' au toma tic loadE>r. 
111is cover carries thP canridgf' casr deflecLor and 
bracket. The recoi l indi cator is mounted Lo this 
bracket. Tlw rear cover is hinged at Llw bottom and 
permits removal of thE' unhs within th!' casing. This 
cover has an opening through which llw rear end 
of tlw loader tray movf''> in rf'coil and coun lf'rrPcoil 
and through wh ich thf' empty cartridge cases are 
ejl'<.'lPd against Llw cartridge casP defl<>ctor and down 
into Lhf' spent case storage barrel. 

HA ND OPERATING LEVER: The hand operating lever 
on thE' sid<' of the brPech casing opens the breech 
and prepares thP gun to receive the first round. Thf' 
lever also provides a means of nwchanically safing the 
weapon. 

FIRING SELECTOR LEVER: Thf.' three posi tion firing 
selrctor le\·er is locatPd on thP side of th P breech 
casing. ln the SINGLE FlRE position. a single round 
will be fired each timf' a firing signa l is rE'ceived. In 

. the RAPID FIRE position. lhP gun will fir<' at its 
adjusted ra1 P as long as a firing signal is received. Jn 
thE' STOP FIRE position. the gun cannot bP fired. 
TI1e firing plunger. which protrudes through thP 
trunion. is the means of contact brtween the firing 
solenoid and th <> parts of lhP firing mechanism 
housed within thP brE>ech casing. 

RECOIL CYLI NDER: 'l'lw rPcoil cy lindE>r is boltPd 
under thP tubular front end of the breech casing and 
the piston rod of the rPcoil cyli nder is connf'cted lo 
the breech ring. By regu lating the fluid flow within 
the cylinder , the recoil cylinder pro\~dE's the nf'C('S· 
sary retarding fore!' during rPcoil and counterrecoil to 
control the velocity of cou nterrecoil. Adjustnwnl of 
the recoil cylindl:'r control rod inward (SLOWER) or 
out ( FASTER) meters weapon rat!' of f ire. 

BARREL ASSEMBLY: Th<> gun barr<>l contains and 
controls the explosion of t he propelling charge and 
provides interior guiding surfaces to direcl the dis­
charged projectile. The barrel assembly consists 
princi pally of the tube, rl:'cuperalor spring. flash sup­
pressor, and the necessary moun ting devices. 

The flash suppres~or. which is fastened to the mu1-
zle end of the tube minimizes the hazard of being 
accurately observed b:i.· <>nemy forcf's during night 
operations. 
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The recuperator spring is installed near the breech end 
or the Lub\• and in \'Onjunction with the recoil cylin ­
d\•r. absorb a port.ion or the rearward thrust caused by 
tiring tht' gun. Tlw spring is compressed during recoil 
and energ,· stored in llw spring is extended during 
count.errecoil Lo forcr the gun back into the battery 
position. 

BHEECI I RING ASSEl\IBLY: The breech ring assembl y 
consists of a brPech ring. breech ring barrel catch, ex­
Lractors. brc>eehblock assf•mbly. i n1wr and outer cranks, 
and a closing spring. 

The breech ring is threaded internally at the front 
to receivt> the barrel assembly. lt has a recess area 
from top to bottom in which th<' brePchblock slides. 
St.ops mounted al the top smface of the breech ring 
limit thr upward travPI of Uw bre(•chblock when 
closing . 

Tlw breech ring barrc•I catch locks the barrel assPmbly 
to the bn•ech ring by engaging a slot in the breech 
!'nd of ilw barrPI. ThP breech ring barrel catch, when 
lock ed, prevt•nts the barrel assembly from rotating to 
a position whne it could be removed from the 
breech ring. ll is installed in the upper part of the 
breech ring and the pointed rear end of the catch 
guides th l' cartridges into the chamber. 

T11c cart ridge case extractor group consist.s of two ex­
lraclors with bushings. extractor spindle, and extractor 
arm. An extractor release lever is provided to manually 
release the extractors. The extractors serve two pur­
poses. They hold the breechblock in the open posi­
tion until released by the extractor release IE>ver (man­
ual operation) or by lhe ramming of a round into the 
breech (automatic operation). They also extract and 
eject empty cartrid ge cases from the firing chamber 
of the gun. 

The breechblock assembly is composed of a breech­
block and percussion mechanism. The percussion 
mechanism is made up of breech block inner and 
outer cocking levers, inner cocking lever plunger 
and spring. and the firing pin, spring , and cover. 

The breech ring inner crands raise and lower the 
breech block assembly, operate the outer cocking 
lever, and actuate the inner cocking lever plunger. 
The breech ring inner crands are splined to the 
brl'ech ring crank shaft and are rotated by the 
brt>ech ring outer crank or the breech closing 
spring. 

AUTOMATIC LOADER ASSEMBLY: The automatic 
loadPr is both a cartridge magazine and a loading 
device. Cartridges. in clips of four, are inserted 
in the top of the loader. They are fed onto the 
loader tray. the clips are removed automatically 
during the process. For rapid fir ing, the loader 
fe<'ds the loader tray with a continuous supply of 
cartridges, ensuring that only one cartridge is fed 
onto the loader tray at a time. There are also 
provisions to ensure that automatic firing can be 
stopped when only one cartridge remains on the 
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f!!ed rollers and a cartridge is on lhc loader tray. 
This eliminates thP necessity of manual cocking 
and placing a round on the loader tray. All parts 
of the loader except the loader tray remain in a 
lixed position in the breech casing. The loader tray 
is bol ted to thE> breech ring and is a source of 
enPrgy for operation of the feed mechanism. 

40MM Special Equipment 

A cartridge remover lool is required Lo depress the 
feed and stop pawls to remove cartridges from the 
loader assembly. A shell pusher tool is provided t.o 
be used in positioning the lasl round for firing and to 
aid in clearing gun system malfunctions. Two spent 
brass barrels are provided for st.orage of spent brass for 
post. mission disposal. An azimuth/elevation adjustment. 
handle and a l 1/4 '' open-end wrench are provided for 
boresight adjustment. 

40MM Gun Firing Cycle 

T11e stages of the 40 mm automatic firing cycle are 
described in the following paragraphs. Each firing 
cycle is shown in figure 4-120. 

FIRST STAGE - DURING RECOIL. Detail 1 of figure 
4-120 shows the position of the parts just after the 
primer of the carlridi;e case has been struck by the 
firing pin . Immediately after firing: the barrel , 
breech ring. and loader tray begiil to recoil. The 
projection on lhe bottom of the loader tray relieves 
its pressure from the rammer releasing level per­
mitting the tray rammcr catch lever lo rise . During 
the first few inches of the recoil , the breech rin~ 
outer crank rotates enough to cause lhe firing pin to 
be withdrawn into the br eechblock. As recoil con­
tinues . the breech ring outer crank continues to be 
rotated by the cam surfaces of the side cover. The 
breech ring inner cranks begin to lower the breech­
block. In doing so, they actuate the breechblock 
outer cocking lever which cocks the firing pin for the 
next cycle. The breech block inner cocking lever 
plunger engages the breechblock inner cocking lever. 

As the loader tray moves to the rear, the cam grooves 
move past the feed rod rollers on the ends of the feed 
rods. The rollers enter the inclined portion of the 
grooves, raising the feed rods. The feed rods carry 
the feed pawls upward and over the next cartridge in 
the loader. The cartridges are prevented from being 
raised by the slop pawls . The loader tray pawls on 
the front of the loader tray are depressed by and pass 
under the lugs which extend sidewise from lhe feed 
roller catch heads. 

SECOND STAGE - DURlNG RECOIL. Detail 2 of 
figure 4-120 shows the position of the part s when the 
breechblock has been lowered part of the way in its 
slides in the breech ring. The feed rods, holders, 
and pawls are nearing their extreme upward position. 
The rammer shoe is over the tray rammer catch 
lever. The loader tray is free of obstructions which 
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permits the ejection qf lhe empt~· case. The ramm er 
l evers were forced to lhE' sides of the tray by their 
cam sl ots at the same lime they rel eased the cart-
ri c~e Ill ramm m~ it . 

As the breechiilock deccnds . the projections al the 
sides of tit(,' front fare> of the llree>chblock stnk.: the 
toes of the extracwrs. The extractors are rotat ed 
toward tlie rea1 · and i he 1 r lips catch the r im of th.:­
cartridg<" case and eject it. The empty case is thrown 
with consiclerable force out of lhe chamber . al on~ the 
loade1 tray. th rou~h l11f' rear coyer open in~. agamsl 
t.be carlridg'c case deflect or . 

THIRD STAGE - DURING RECOIL. Detail 3 of figure 
4-120 shows the posi tion of the parts at the end of re. 
coil. The empty earl ridge case has been extract ed. 
The brecchblock is in its Lowered position. The feed 
rod rollC'rs are in the upper horizontal portion of the 
loader tray cam ~ rooves and the feed rods are fully 
raised. Recoil has been slopped l.Jy the action of the 
recupe rator spring and the recoi I cylinder . The hook­
shaped heads of the e>.iractors are over the notched 
to1)s of Lhe projections on lhe front Iace of the breech­
block. The ram mer shoe is to the rear of lhe tray 
ramm er catch lever. and lhe loader tray pawls are 
lo lhe r eal· of the feed roller catch heads. 

FOURTH STAGE - DURING COUNTER-RECOIL. 
J:)t>tail 4 of flgurr 4-120 shows tiH' position of the parts 
as lhe cartridi;e drops onto the loader tray and is en­
gaged by the rammet· levers. The lube, breech ring. 
and loader tray start lo move toward batter y position. 
The breechblock moves slightly upward under the 
action of the closing spring until il is brought to a 
stop and held by the extractor heads engaging the 
notches 111 the lops of l he breechblock project ions. 
The rammcr shoe is engaged by lhe tray ram mer 
catch lever. hold111g th e shoe and compress int! the 
rammer spring as the tube, breech ring. and loader 
tray move toward battery position. The feed control 
rammer catch lever is held oul or engagement because 
there are sufficient cartridges Ill the loader lo hold 
the feed control lever in its rearward position. Th<' 
trigger rarnmer c.alch lever b held out of engagement 
because the fi rin~ plung-cr is depressed and the firinµ 
sel ector lever is set for automatic fire. As the load­
er !ray moves forward . the loader tray pawls on the 
front end of lhe tray engage the lugs on lhe feed roller 
catch heads, rotating lhe catch heads and releasing 
the feed rollers on one-quarter turn . Al lhe same 
time lhl:' f eed rollt·rs enter thf' declined portion of tlw 
lua<.ler 1 ra:.· cam ~rot•\'t'I'. forcrni;. the feed rods and 
feed pawls downward. The feed pawls en~a{..'.e lhe 
earl ricl1~es. fore 1 ng them dow nwarct. 

Th~· Jowesl cartridge rotates tht.: feed r ollers, passes 
lhrou!!'.h them and drops on lhe loader tray into the 
rammer levers. The pawls on the feed roller catch 
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heads enf!af.!e the :eed rollers: prevt•nl111!." tlwm f nil'· 
revolving more than one- quarter turn . thufi prt \'c•111 

inµ: more than one canridgc from passrn~ throu;.:h. 
The cam slots in the lop of the loader tray fort'l I !: 
heads of tht> ram1!1C'r levE>rs inward to !! l"IJ) 1h1 n1 1 • 

ttw can ridge . 

FlFTH STAGE - DURrNG COUNTEH - HECOIL 
Dt>lail 5 of figurf' 4-120 shows lhf' posi lion or t hf! I' 
as the cartridge enters lilt' chamber. Wlwn the I 1 

rollers have completed a quarter turn. the,· ar<.' , . 
locked by the catch heads wh1C'h are returned tu 1• ,. :· 
normal posit ions by their torsion spritl!!S. As 1111 
ii;un nears the end of counLer-recu!l: llH:.· lw\'t' ll•d pi'' 
jeclion on the bot:om of the loader Lra\' trips llw ra. 
mer releasin~ lever. f ree>1nc; lht> ramnwr shoe !nu~ 

the restraint of the tray rammer c:au:h lt•ver. 

The rammer shoe is pulled forward by the rammer 
spring, and the ram mer levers carry the cart ndp_, 
forward with the shoe. As the rammer shoe nc.>ar~ 
the end of its t ravel; the cam slots in the lop uf the 
loader tray force the rammc r levers outward. r ch•a!-- -
111~ lhe cartridge . The carlrid~e is thrown forward 
t hrough the u- shaped channe> J in the top of l he brel'Clt· 
block and into the chamber of Lhe g-un. 

SIXTH STAGE - DURING COUNTER-RECOIL. Detail 
6 of figure 4-120 shows the position of lhe part..~ tht• 
instant before the cartridg'e is fired. After Lhe run 
of the cartr idge pas ses throu~h the u-shaped channf' l 
al the top of the breechblock, it en~ages lhe E'xtrac­
Lors; pulling them forward, releastng tllC' breechblc>ck. 
The closing spring forces the breechblock upward. 
The beveled front surface of lhe l.Jreechb lock enga~t· 1= 

the rear of the cartridge. forcing il comp letely inlu 
lhe chamber. As the breechblock reaches its uppt r ­
most pos ition, the projection on the breech ring imw r 
crank contacts the beveled end of the inner cockin~ 
lever plunger : movi ng the plunger to lhe left . releas­
ing the inner cocking lever , and perm itlin~ the fir in· 

pin lo be thrust forward by the firing pin spnn~. T1·1 
cartridge is fired and the cyclP starls again. 

GUNFIRE SIMULATOR LIGHT (T.O. 
1 C-130-871) 

On training airplanes incorporating T . O. l C-130- 81 ' 
a light is installed in lieu of the aft 20 mm (No. 2\ 
gun. This light is used during training missions LO 
simulate live fire from the airplane . Power of 28-
voll de and 115-voll. 400-cycl e, three-phase ac is 
supplied lo the light through circuit breakers locat Pi 
on the main power distribution box. 

The following procedures are for operation of llw 
GUNFIRE STh1ULATOR light during flig-hl: 

l. Reset both gunf ire simulator light CB' s on mall' 
power distribution box. 
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40 mm gun automatic firing cycle 
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40 mm gun automatic firing cycle (cont) 
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40 mm gun automatic firi ng ~ycle {cont) 
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2. Reset the CB' son top of the light. 

{~ s. Coordinate with flight engineer and place No. 2 
20MM gun arm switch to ARM position (gun 
control panel). 

Place #2 20MM gun arm switch (at lhe #2 20MM 
gun) to ARM. 

Place master arm switch to ARM position, gun 
mode selector switch to SEMI AUTO position. 

ll!;'l 6. 
~ 

At gun fi r e simu lator light place light selector 
switch to STANDBY. 

7. 

8. 

9. 

Place mode selector switch to STEADY. 

Coordinate with pilot for light boresight, and lock 
elevation and azimuth when light is on target. 

Place mode selector switch to REMOTE. 

Note 

The gunfire simulator light must be bore­
sighted for 30° bank angle with the pilot fly­
ing good geometry . 

NORMAL OPERATION OF THE 
.. ,\ ARMAMENT SYSTEM 
-·:11 

~· <)' 
" ;'I 

\ 

) 

Note 

It is assumed that proper preflight by ground 
crew and aircrew has been accomplished. 

1. Enroute to the ta rget, navigator will update fir e 
control computer data as required. 

2. Navigator will energize sensor angle display sys­
tem and each SAD observer will select desired 
sensor on his panel. 

3. Nav igator will energize fire control display unit 
and select desired sensors for display. 

a. Adjust FOCUS, INTENSITY , and SYMBOL 
SIZE controls as desired. 

b. Set SCA LE FACTOR SELECT switch to 
COARSE. 

Note 

As target is approached, this switch may be 
set to the FINE position for display expan ­
sion. 

4. 

T .O. lC-130(AlA·l 

Ensure the gunnery panels are set lo meet mi s­
sion r equ irements as follows: 

a. On selected 7. 62 mm minigun control panel , 
sel SAFE/ LOAD-FIRE switch to FIRE. 

b. On selected 7. 62 mm and/ or 20 mm safin!C. 
and arming panel sel SAFE/ ARM switch l~ 
ARM. 

c . 

d. 

e. 

On the GUN CONTROL pa nel set the selected 
7. 62 mm RATE HI/ LO switch lo desired rale 
a nd set selected 7. 62 mm switch to ARM. 
Set selected 20 mm switch to ARM. 

Set pilot's MASTER ARM SVv lo ARM. 

Observe that se lected 7. 62 mm and/ or 20 
mm ARM indicator on the GUN CONTROL 
panel is illuminated and that se lecled 
ARMED indicator on the GUN STATUS panel 
is illuminated . 

f. Set GUN MODE SELECTOR to MAN , SEMI 
AUTO, or AUTO as desired. 

Note 

Refer lo GUN MODE AND LIGHTING CONTROL 
PANEL paragraph in this section for proper 
positioning of the associated gunnery switches 
when in the AUTO, SEMI AUTO, and MAN 
modes of operation . 

5. Pilot will monitor gunsight and fire when required 
conditions are met. 

Note 

The navigator acts as safe ty officer and if 
friendly forces are endanger ed, he shall 
notify the pilot who will ensure that the firing 
circuits are disabled by placing MASTER 
ARM SW to SAFE . 

6. To deene rgize the armament system proceed as 
follows: 

a . Set MASTER ARM SW to SAFE. 

b. Set applicable switch on GUN CONTROL 
panel to SAFE. 

c. Set applicable ARM/ SAFE switches on the 
safing and the arming panels to SAFE. 

d. When using the miniguns, set SAFE/ LOAD­
FIRE switch to SAFE/LOAD. 
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~ - If use of the FIRE CONTROL DISPLAY unit 
or fire control computer is no longer com­
templaled, set PRIMARY POWER sw itch on 
the unit to OFF or set the computer power 
ON/ OFF sw itch to OFF. 

f . If use of lhe sensor angle display system is 
no longer contemplated, set SENSOR ANGLE 
DISPLAY switch lo OFF. 

AIRBORNE ILLUMINATION LIGHT 
SET, (when installed) 
The airplane contains provisions for the airborne ill U· 

minat.ion light set (illuminator), which is a self-con· 
tained xl:'non arc 1amp system that bolts to the aft car· 
go ramp. Crash seats and the illuminator cannot be 
installed on the cargo ramp simultaneously. Two 20 
10,1,' xenon lamps a re used and are capable of visible 
a 11d infra red modes of operation. Beam spread re­
sulting from the collected radiation from each lamp is 
continuously variable between 20 and 40 degrees. 
Transformer- rectifier (TR) and heat exchanger units 
are permanently mounted on the frame, and the lamp 
house and gimbaling support assemblies are installed 
on shock- mounLed lubes to allow the illuminator to be 
extended and aimed in flight. These motions are re­
mote ly cont rolled and permit the beam to be rotated 
+15 degrees about lhe pitch axis, and from +10 to -90 
degr ees about lhe loll axis. Operational control s and 
position and status indicators are located on the aft 
control panel on the transformer- rectifier unit and on 
a r emote contro l console. The remote control console 
if: located on the flight deck. Power required for sys­
t em operation is 115-volt , 400-Hz, three- phase ac 
and 28-voll de supplied through cir cuit breakers on 
the a\Lx ac power box and cargo compartment de cir­
cuit breaker panel. Power for the fixed lamp is No . 
l ac gene ral oi· and for lhe variable lamp is No. 4 a c 
g-ene rat or (figure 4-121). 

I CAUTION ] 

Prior to initia l operation of the illuminator, 
disenµ:age autopilot and turn radar and IR to 
standby due to possible overload of right 
hanc! ac bus . 

REMOTE CONTROL CONSOLE CON­
TROLS AND INDICATORS 

Tiu· rt>rnol t' rnntrol pa1wl (figure 4-1 22) is located on 
il :: Mt bulk l:t•<1d of the tlight deck. Dl'scriptions and 
fla nctioM 11r 1lw indicators and controls arl' described 
in tlw foll cming paragraph :,. 

FWD CONTROL Indicator - Indicates forward cont rol 
panel has comrol of illuminator. 

LAMP F ON Ind icator - Indicates that LAMP F is 
i 11 um i nat ed. 
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FWD/ NOD Control - In FWD, transfers control of 
illuminator to remote control panel. With NOD 
equipment removed, NOD position of control is dis­
abled. 

INTERLOCK OPEN Indicator - Illuminates when any 
interlock circuit is open. 

LAMP V ON Indicator - Indicates LAMP V is illumin-
ated. · 

KILL SWITCH Control - Kills LAMP F and LAMP V. 

ZOOM Position Indicator - Indicates zoom position. 

PIT CH & ROLL Indicator - Indicates position of 
ill um ina tor . 

MODE SELECT Control - Selects infrared or visual 
illumination mode of operation. 

PITCH ROLL & ZOOM CONTROL Switch - This four­
position (FWD/ AFT/ UP/ DOWN) switch controls posi­
tioning of illuminator. 

IR Mode Indicator - Indicates IR (infrared) mode of 
operation . 

VISUAL Mode Indicator - Indicates visual illumina­
tion mode of operation . 

Dar klight Dimmer - Controls intensity of pane l edge­
lights . 

AFT CONTROL PANEL CONTROLS AND 
INDICATORS 

The aft control panel (figure 4-123) is located on the 
stationary portion of the illuminator assembly. De­
script.ions and functions of the indicators and con· 
trols are described in the following paragraphs. 

CURRENT Indicator - Indicates de amperage of either 
the F or V lamps. 

VOLTAGE Indicator - Indicates voltage of either the 
For V lamps. 

SYSTEM STATUS/ RUNNING TIME Meler - Star ts 
when power is applied to the illuminator by the MAIN 
POWER ON switch . 
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E''~l generator load switching combination s 
CE f.RATOH C:O 1Hl NATJO Fl ~C:TIO\ ·'\I. OPl::H \TIU\ 

OTE 

Hux<·d 1m~as indicalt' fum: t.i on:-; tlwl art· l o~l will1 a ~pcci f'ic l"wild1in~ 

1·oanI1ina lion . 
• 7\ 

J CENE!l!\TOK I ON TR ·F' carriaj!(' mo I or 
GENF.H.ATOH 4 ON TR-V 20 kw 
GE~l::RATOH ;3 ON t\Jain pump. roll mot or. mode 111oI11r:-. a11d I w a l<•r 

CENt::R/\TOR I OFF TR -F OFF. 1·arrial!<' motor 0 FF 
GE ERATOH 4 ON TR-V 20 k" 
CEN l::HATOH 3 ON !\Jain pump, roll motor. mock niulor:-,. and lwakr 

c E IE. R /\TOH I OFF Carriagt' motor. TR-V 20 k". TH -F OFF 
CF:N£R/\TOK 4 OFF (Loac.l lransfrrrcd lo GE. 'EH l\TOH. I ) 

e GE ERAT OH ;~ ON !'\ lain pump, roll motor. 1110dt · ttwlors. a 11d lw;1ln 

CENEH AT OH J OFF TR -F OFF, carrial!r motor OPF 
GENERATOH 4 OFF TR-V OFF 
GENERATOR ~ON Main pump, roll molor. mock mo tor:-;. ;111d hcall'r 

CENl::HATOH I ON TR-F , ca rria1!t' mo tor 
CE. EHATOR 4 ON TR-V 16 kw maximum limit , 1t1ai11 pump. roll 

molor. mock motors, an<l lwa ln 

CENEllJ\TOH :~O FF (Load lransfe rrt' cl lo GENER.i\TOI{ 4) 
GE 'ERATOR I OFF TR -F OFF carriau-e molor OFF ' ~ 
GENt:HATOR 4 ON TR -\' J 6 kw maximum li mil. main p111np. roll 

motor, mode mo tors, and !wain 

GEN£RATOR 3 OFF (Load lransferr<'d lo GEN EH I\ TOH 4) 
<:EN EH ATOR I ON Carriagt• motor , TH -\' J(i kw m;i:-.i1rn1111 li1t1i l, ll 1" 111 

pump. roll motor, n10c.l t• mot or;-;, and ht'alcr. 
TR-F OFF 

CE. 1t:HATOR 4 OFF (l.oad tra11:-;f1 ·1n·d lo CE. 'EK/\TOH I ) 
CE 'EHATOH :~ O FF (Load tra11:'f1·1wd to GE~ER l\TOR I ) 

Figure 4-121 . 

.. } 
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airborne illumination light set 
remote control panel 

Figure 4· 122. 
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airborn e ~llum ination light set 
aft contro I panel 

~ .. 
'I 

., 

J 

Figure 4· 123. 

4-229 



T.O. J C-1 ~mu\ ll\-1 

COOL/., NT OUT Pl'T TEMP lnd1ca1or - Indj ca1es cool­
a n t out Ii. ; l L' l11 J' l ' l':t l un· 

AMPS VOLTS SELECT Swilcll - This 1wo-posil ion 
tog:~ l c· S\\'llt'll is u .,;eti 10 ::;elc<.:t E'ilher LAMP For 
LAMl ' V lur 1ncl1c:at ions on 1h0 CURRENT and VOLT­
AGE ind1ca1ors. 

LAMP F RUNN1NG TIME Meter - Indicates LAMP F 
operatin~ 11me . 

LAMP F START COUNT Indicator - When a pulse is 
sent tu LAMJ1 F, this indicator will record the event. 

LAMP V 'RUNI\'1NG Time Meler - Indicates LAMP V 
operatin g t inH. 

LAMP V/ START COUNT Indicalor - When a pulse is 
sent lo LAMP V, this indicator will record the evenl. 

AUX PUMP OJ\ Indicator - Indicates the system 
coolant is below 45 ' F and the auxiliary pump and 
heater are in oµe1·ation . 

HIGH TEMP Indtcator - Indicates the system coolant 
exiting from the heat exchanger is above 150°F. 
When il).umrnaied, both TR packages are turned off, 
both running lime meters are stopped, and all LAMP 
ON Indicators are extinguished . 

COVERS ON Indicator - Indicates lamp covers are 
installed. 

DEPLOY FAILURE Indicator - Indicates the illumin­
alor is not extended . When this indicator is illumin­
a ted, the lamps cannot be started and the pitch and 
roll mechanism is inoperative . 

LOW OPTICS FLOW Indicator - Indicates the total 
coolant flow is below safe level of operation . When 
illuminated, both TR packages are turned off , both 
running time meters are stopped, and all LAMP ON 
indicators are extinguished. 

LAMP F / TR- F TEMP Indicator - Indicates the temp­
erature of the fLxed TR package is over the safe limit 
of operation. When illuminated, the fixed TR package 
and fixed LAMP ON indicate~ are turned off and lhe 
fixed lamp runn ing time meter is stopped . 

LAMP F / LOW FLOW Indicator - Indicates the water 
flow through the fixed TR package is beiow the safe 
level of operation. When illuminated , the ftxed TR 
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package is ll!r11ed uff, the fixed LAMP ON indicator 
exl in;! uish es . a nd llw f1xt•d runnin~ lime meter is 
s topped . 

LAMP F/ LAMP FAILU RE Indicato r - Indicates 
LAMP F did nol start and the operator must actuate 
the STARTi RESET switch again . 

LAMP F/ IR FAILURE Indicator - Indicates the mode 
chan~e of the fixed lamp from visual lo IR has not 
been completed. The interlock switch has not been 
tripped. When illuminated, the fixed lamp cannot t.e 
illuminated. 

LAMP F/ VISUAL FAILURE Indicator - Indicates the 
mode chan ge of the fixed lamp has not been compleLe<I . 
The interloc.:k switch has not been tripped . When 
illuminated, the fixed lamp cannot be started. 

LAMP V / TR-V T EMP Indicator - Indicates the temp­
erature of the variable TR package is over the safe 
limit of operation. When illuminated, the TR packap;e 
is turned off, the variable LAMP ON indicator extin-
guishes , and the variable lamp runnin~ lime meter is A 
~~p~. . ~ 

LAMP V/ LOW FLOW Indicator - Indicates the water 
flow through the variable TR package is below the safe 
level of operation. When illuminated, the variable 
TR package is turn~d off, the variable LAMP ON 
indicator is extinguished , and the variable lamp runn ­
ing time meter is slopped. 

LAMP V/ LAMP FAILURE Indicato r - Indicates tlw 
variable lamp did not illum inate and the START 
RESET switch must be actuatt>d ap;ain. 

LAMP V / IR FAILURE Indicator - Indicates tile mode 
change of the variable lamp from visual to IR has not 
been completed. The interlock swi!cti has nol been 
tripped. When illuminated, the Tn un it 1s turned off. 

LAMP V / VISUAL FAILURE Indicator - lndtcates the 
mode change of the variable lamp from IR lo visual 
has not been completed. The interlock switch has 
not been tripped. When illuminated, ihe variable 
lamp cannot be illuminated and the TR package is 
turned off. 

CAR.KiA.CJ; DRIVE Switch - Controls extension and 
retraction of the illum inator . 

CONTROL SELECT Switch - This two - position (FWD, 
AFT) tog~le s wilch allow s transfer of control of the 
illuminalor lo eilher the remote or af1 control panels. 

® ' . 



.· 

FWD CONTROL Indicator - Indicates lhat command 
of the system is from the remote control panel. 

ZOOM Position Indicator - Indicates zoom position. 

P ITCH-ROLL Indicator - Indicates pitch and roll 
angles, in degrees, of the illuminator. 

MAIN POWER Swilch - This two-position toggle switch 
energizes and deenergizes the system . 

ON Indicator - Indicates system is in operation. 

A LT 1 Indicator - Indicates No. 1 alternator power is 
available lo the system. 

ALT 3 Indicator - Indicates No. 3 alternator power is 
available to the system. 

ALT 4 Indicator - Indicates No. 4 alternator power is 
available to the system. 

OVERLOAD Indicator - Indicates the airplane deice 
system is being used, which diables one alternator 
for use by the ill um inator. 

RESET Switch - This switch is used to reset the sys­
tem to receive alternator power after an alternator 
overload condition has occurred. 

LAMP F Switch - This switch is used to start LAMP 
F by momentarily placing switch in the START/ 
RESET position. If the lamp does not s tart, momen­
tarily place switch in START/ RESET pos it ion again. 
A maximum of three pulses in 3 seconds is provided 
to start the lamp. 

LAMP F/ LAMP ON Indicator - Indicates LAMP F 
illumination. 

LAMP V Switch - This switch is used lo start LAMP 
V by momentarily placing switch- in the START/ 
RESET position. If the lamp does not start, momen­
tarily place switch in START/ RESET position again. 
A maximum of three pulses in 3 seconds is provided 
to start the lamp. 

LAMP V / LAMP ON Indicator - Indicates LAMP V 
illumination. 

MODE SWITCH Control - Selects e itter infrared (IR) 
or visual illumination (VISUAL) mode of operation. 
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IR Mode Indicator - Indicates infrared mode of opera­
tion is selected. 

VISUAL Mode Indicator - Indicates visual illummat10n 
mode of operation is selected. 

LAMP V INTENSlTY CONTROL Switch - Selects 
either SKW, 12KW, 16KW, or 20KW light intensity of 
the LAMP V. 

PITCH-ROLL-ZOOM Control - Controls positioning­
of illuminator. 

Darklight Dimmer - Controls intensity of pane l ed~e­
lights. 

Pressure Gages 

There are five pressure gages in front and above the 
aft panel. Pl gage indicates accumulator preload air 
pressure. P2 gage indicates coolant head pressure. 
P3 and P4 gages indicate coolant pressure to LAMP 
V and LAMP F respectively. PS gage indicates 
coolant pressure to the optics. 

NORMAL OPERATION OF THE 
AIRBORNE ILLUMINATION LIGHT SET 

WARNING I 
Intense visible light , ultraviolet , and infrared 
radiations are emitted from the lamps. Use 
eye protection during operation. Do not look 
into the beam. 

1. Prior to operation: 

a. Remove zoom dust covers. 

b. Disengage turnbuckle from yoke clevis. 

c. Engage all system circuit breakers. 

d. Set CONTROL SELECT switch on aft control 
panel to AFT. 

e. Open airplane door and ramp. 

2. Set CARRIAGE DRIVE, ROLL DRIVE, and PITCH 
DRIVE brakes to POWER positions. 

3. Set MAIN POWER switch lo ON. 

4. Hold CARRIAGE DRIVE switch in DEPLOY 
position. 
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Figure 4- 724. 

5. Check that no INTERLOCKS indicators are illu­
minated. 

6. Start lamps by switching; LAMP F and. or LAMP 
\I switches to START/ RE SET. 

';'. Set CONTROL SELECT switch to FWD lo operate 
remote control only. 

8. To r etract the illuminator. hold CARRIAGE 
DRfVE switch in RETRACT position. 

9 . Set MAIN POWER switch to off. 

10. Disenp;age all system circuit breakers. 

5. R emove pitch brake cover . Disengage brake by 
turning knurled k.nolJ c.:lor.;kwise with fingers unti l 
seated. 

6. Attach pitc!1 wrench lo MANUAL PITCH DRTVE. 
Turn clockwise until lamphouse is pitched -15 
degrees aft and meets end stop. Replace pitch 
wrench. 

7. Engage brake by turnini; knurled knub one and 
one-half turns counterclockwise from seated 
posit ion. Replace pitch brake cover . 

8 . Set CARRIAGE DRTVE BRAKE in MANUAL. 

9. Attach wrench to MANUAL CARRIAGE DR IVE. 
11. Replace dust covers. Turn clockwise until carnag<:? is fu lly retracl ed 

and meets end stop . Replace wrench. 

EMERGENCY OPERATION OF THE AIR­
BORNE ILLUMINATION LIGHT SET 
(ALTERNATOR POWER FAILURE) 

1. Set MAIN POWER switch on aft control panel off. 

2 . Set ROLL DRIVE BRAKE in MANUAL. 

3. Attach wrench to manual roll drive. Turn coun­
t er clockwise Wll il lamphouse yoke is rolled to 
+ 10- degree position and meets roll stop. 

4. Set ROLL DRIVE BRAKE in POWER. 

10. Place CARRIAGE DRIVE BRAKE in POWER. 

FLARE LAUN CHER, LAU-74/ A 

'The flare launcher systrm (figure 4-1251 is an air· 
borne self-contamed m erha111(·al elect r o - pneumat1c 
launching devi ce. The syslem consists of a r~mr tube 
semi-automatic st ore launcher. a c·oinrul panel and a 
pneumatic subsystem. Operat1n~ power (28 VDC) 1s 
supplied t o the system throul!h a cin:111 t breaker on 
the cargo compartment DC c 1 rC'utt lireake r panel and 
the battery bus cil·cuit breake r panel. 
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Tlw launclwr ronsisL~ of a bask fram(• a!'SE'mblv en­
closing four s t.oragl· ch u tP~ inln whir·h 1.he slor;,s art' 
loaded. A~ the bottom of t>a('h chu t<' is a fr t>e pis­
Lon actuator which srrvt>s to ejed l llC' stores from 
the launcher. Thr stores are fed to the actuator 
b~· gravity. Thi' actuator is a longitudinally-slo tted 
cylind<'r containing a frt>e piston. An arm on the 
piston engages t he store, and launching is accomplished 
as pneumatic pressure forces the piston through lhf' 
cy linder. After riring, pneumatic press ure returns thf' 
piston Io t hP original firing posi tion. Thi.' launcher 
automatically arms lhf' st<>r<' during Llw launch cycle: 
the saf1•ty pi n is pulled. and the ignition St>quencf' is 
triggered simultaneously as the slor!' is ejecll.'d from 
tht> launchPr. 'T'hP launcher is mounted on the r ight 
sidP of the cargo ramp and has a capacity of 2-1 
stores, six cannisters in t'ach chute. 

[ c~~TION } 

To preclude damage lo ll'.e flare launcher. lhc­
ramp m ust be full~up prior lo closing- the ramp 
car go door . 

Operators of the launcher are the E WO and JO. Tlw 
launcher is controlled e leclrically by switches on a 
chaff cont r ol panel located on the wall bv the EWO 
station a nd by switches on the launcher ~or:trol box. 

CHAFF CONTROL PANEL 

T he chaff control panel (figure 4-124) provides inler­
valomete r controls which allow the EWO lo select the 
cannister release interval desirE'd. This panel is located 
on the right wall of the booth adjacent to the EWO 
stalion a nd also contains switches for remote opera­
tion of the flare launcher. Contro ls and indicators 
are described as follows: 

DIMMER CONTROL. This rotary switch controls 
brightness of the seven panel lights on the chaff con­
trol pane 1. 

SELECTOR CONTROL. This is a r otary switch with 
pos itions IO, EWO , and 10/ EWO. In the IO switch 
position the IO has complete control of the LAU-74,' A. 
EWO switch position provides th e EWO with comp lete 
control of the LAU-74/ A and allows launch of eight 
stores in sequence 1, 2. 3, 4, 1, 2, 3, 4, using i~ter­
valometer settings. The IO/ EWO switch position 
allows the IO control over tubes 3 and 4 and the EWO 
control over lubes 1 and 2. With the switch in this 
position t he EWO can launch eight stores in seque nce 
1 , 2, 1, 2, etc. , and the IO can launch stores in any 
sequence desired from tubes 3 and 4. 

RIPPLE-MANUAL SWITCH. This is a two-posi­
tion toggle switch whid1 i 11 the RIPPLE position pe r ­
mit s up to eight cannisters to be released in contin­
uous succession , In the manual position a single 
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cannister i s released ea.ch time the launch switch 
is placed to the FIRE position . 

INTERV ALOME TER SETTmG SWITCHE S These 
rota ry switchi>s select LhP cannister release interval and 
pro\·ide inlervalomeler settings from C. 00 to 9. 99 
seconds. Each of the three swilches has ten positions 
number ed 0 through 9. To select a n interval of 2. 5 
seconds, for examp le rotale SEC knob tu 1. MS X 
100 knob to 2, and MS X 10 knob lo 5 . The inlervalo­
m et er setting is half the f ir ing cycle . 

HOME SWITCH 4 This momenta ry pushbutton switch 
is used to reset the relay lo the first firing pulse 
position. The s witch must be pressed and held until 
the HOME light begins to blink. 

HOME LIGHT The HOME light is a n indicator 
t ha t blinks when lhe HOME SWITCH is depr essed and 
the rotary relay ha s returned to the first firing pulse 
position . 

LAUNCH SWITCH This tw0-pos ition gua rrlect 
toggle switch has positions FIRE and OFF. In FIRE 
position , t he cannister firing circui t is enabled. ln 
OFF position, t he cannister firing circuit. is disabll.'d . 

CONTROL BOX 

The control box (figur e 4-125) is located forward of 
the right paratroop door. The cont r ol provides re­
mote operation of the launcher system . Controls and 
indicators are on the front pane l of lhe unit . The 
power ON indicator lamp illuminates when power is 
applied to the control. The power ON/ OFF switch 
controls electrica l power to the contr ol and launcher, 
except jettison circuit power . The jettison circuit 
power is controlled by the flare emergency power 
ci r cu it breaker on the batlery bus circuit breaker 
panel a nd flare launcher circuit breaker on the cargo 
compartment DC circuit breake r pane l. The pane l 
light s controlled is used to adjust the panel lighting 
level. The jettison ON/ OFF switch (a covered toggle 
switch) allows the operator to acllvate jett ison se­
quence. The four ready lights illumina te when flares 
are in the launch position. The flares pushbutton 
switches are used lo fire the free piston. 

NORMAL OPERATING PROCEDURES 

This paragraph contains those inst ructions necessary 
lo operate the launcher in all possible modes. Addi­
tionally, the theor y of launcher opera tion is described 
in this paragraph. 

WARNING I 
Except when isolating a maliunclionin~ 
ejector, the four ejector shutoff valves 
must r emain open a l all limes . 



WARNING I 
The aft cargo door will be open wheneve r 
flares are stored in the launcher , if Lhe pneu­
matic valve is open or the electrical cables 
connected. 

Note 

The door may be c losed durirw a ircraft 
preflight and. du ring takE'-ofr. '"' 

NORMAL OPERATION 

Note 

Unless stated otherwise. all controls and 
indicators ment ioned in .the following steps 
are on the launch er control box. 

P reparalion: 

1. JETTISON swilch OFF and safetied. 

2. Check ejector manual lever lockpins {four places) 
are m locked posit ions so that levers cannot be 
operated. (figure 4-125). 

3. Check launcher assembly e_iector shutoff valves 
OPEN {four places). 

4. Remove shorting plug and install power cable. 

5. Remove launcher jettison safety pin. 

6. Open the reservoir shut off valves by turning the 
knobs fully counterclockwise. 

7. Place selector valve on . 

8. Verify that pressure gage indicates 3075 psi 
±75 for each bottle . 

9. Set POWER switch at ON. 

10. Verify that POWER ON indicator light is illumin­
a ted . 

11. Verify that launch and jettison SYSTEM PRES­
SURE ON LIGHTS are illuminated. 

12. Verify that READY LIGHTS 1, 2, 3, and 4 are 
illuminated. 

13. On chaff control panel set RIPPLE MANUAL 
switch to RIPPLE. 
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14. Select desired flare release in1erval with inter­
valometer setting switches . 

IO Mode : 

15. Rotate chaff control panel IO-EW0-10/ EWO 
switch lo IO position. 

WARNING I 
To avoid possible personal injury and damarre 
to launcher that can arise from the existanc; 
of a partially ejected store , do not perform 
steps 16 or 17 if launcher assembly pressure 
gage indicates less than 750 (+50) PSI. 

16. To launch a single stor e, press any PUSH TO 
FIRE F LARES pushbutton for which the corres­
ponding READY LIGHT is illum inated . 

17. To launch a series of stores, press r eady- indi­
cated PUSH TO FIRE FLARES pushbutton se­
quentially so that chutes are emptied as evenly 
as practicable. T o permit pneumatic system 
recovery , allow a minimum of 5 seconds to 
elapse before repushing the same PUSH TO FIRE 
FLARES pushbutton. 

WARNING I 
To avoid possible personal injury and damage 
to launcher that can a r ise from the existence 
of a partially ejected store, do not perform 
step 18 if the launcher assembly pressure aage 
indicates less than 1000 PSI. "' 

18. To salvo-launch two, three, or four stores, simultane­
ously press read y-indicated PUSH TO FIRE FLARES 
pushbuttons. To permit pneumatic system recovery 
allow a minimum of 5 seconds to elapse before re· 
pushing the same PUSH TO FlflE FLARES pushbut­
ton. 

EWO Mode: 

19. Rotate chaff control panel IO-EW0-10/ EWO 
switch to EWO position. 

20 . Check that all READY LIGHTS illuminate on 
launcher control panel. 

21. Press the HOME switch on the CHAFF CONTROL 
PANEL until the HOME light begins lo bli nk 
(indicating that the intervalometer is ready for 
ope rat ion) . 
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WARNING I 
To avoid possible i11.1ur~· '. o pc n:i111111t' l anci 
dama!!e to launcher \11a1 'an anse I roni llw 
ex i slenct- oJ a parually eiecl <'CI s i u rc: . cl11 nul 
perfo rm step 22 i f l h<" la '.111 c lw r assem lJJy 
pr essure !!a~e indicat t>S le::;s thal 750 (•50). 

22. P osllion LAUNCH swi t ch on tht- c-haff cont r ol 
panel to FIRE . Launche r tubes w tl l fi r e 111 a 
sequence of I. 2. 3. 4 , a1 i111 erval s select ed . 
unlil a total of e i!!hl s tor es have been dispensed . 
T o launch adclllional st or es tlw HOME SWITCH 
on th e chaff cont rol panel must IH' depresst>d 
until the HOME L IGHT blinks. 

23. Positi on LAUNCH switch on ehaif control pan el 
l o OFF . 

IO/ EWO Mode: 

24. Rotat e chaif control panel 10- EWO- IO EWO 
swllch to 10 EWO positi on. 

NOTE 

In the IO, EWO position, EWO controls tubes 
1 and 2. and IO control tubes 3 and 4. 

25. Check that all READY LIGHTS i lluminate on 
launcher control panel. 

WARNING I 
To avoid possible injury to personnel and 
damage lo lallllcher that can arise from the 
existence of a partially ej ected stor e . do not 
perform step 26 i f the launcher assembly 
pres sure gage indicat es l ess than 750( .... 50) . 

26. Fire tubes 1 and 2 as follow s: 

a. 

b. 

4-236 

Position LAUNCH switch on chaff control 
panel to FIRE. Tubes 1 and 2 \\'ill fi r e at 
mlervals se lected. 

Position LAUNCH swit ch on chaff control 
panel to OFF. 

WARNING I 
To avoid possible personal injury and damage 
l \J launcher lhal can arise from the existence 
of a par tially ejected store, do not perform 
stt·p 27 if lhe launcher assembly pressure gage 
indicates less than 750(+50). 

27. Fire lubes 3 and 4 by pressing No. 3 and 4 PUSH 
TO FIRE FLARES pushbuttons . 

JETTISONING 

The launcher can be jettisoned by any one of three 
j etl ison modes: automatic. operator or pilot initiated, 
and manual. Automatic jettison will occur as a result 
of an extreme temperature rise within o r immediately 
adjacent to the launcher. Both electrical and pneu­
matic pressur e are requ ired to complete the sequence. 
The j etti soning sequence is initiated by the act ivat ion 
of one or more heat detect ors which are located on 
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the front and rear faces of the launcher. When a l:!A 
detector is activated it energizes a jettison delay -
relay and a warning horn installed on the launcher . 

Although the horn sounds immediate ly, the relay has 
a bullt-in two- second delay. At the end of two sec­
onds. the relay energizes a second circuit and this 
results in the detonation of an expl osive boll local ed 
in the jettison actuator. As the explosive boll shears, 
pneumatic pressure within the launcher actuator 
f orces the launcher along the rails and out of the air­
plane. A lanyard is provided for automatic separa-
ti on of the power cable from the launcher upon jet­
tisoning. 

The illuminator operator or pilot can initiate jetti­
son of the system by actuating the jettison switch on 
th e control box or the jettison swit ch located on the 
p i l ot's side panel. The sequence of jettisoning is 
ident ical t o that of automatic jettisonmg. 

Manual jettisoning is accomplished by upward move­
ment of the manual jettison handle located on the 
launcher. A s the handle is moved, a locking pin is 
withdrawn r eleasing the launcher from the arm guide. 
Th e launcher is then pushed from lhe airplane. 

Automatic Jettison 

I f any of the fire det.ector switches close , the horn 
will sound immediately. Two seconds later , the 
launcher will be driven aft. on the mounting rails by 
lhe pneumatic jettison actuator. 

.'-i> 



Semi-automatic Jettison 

To voluntarily jettison :he launcher asse mbly by USP 

of the pneumatic system. place the jettison switch on 
lhe control box panel or pilo t 's jc>ltison switch t•1 On. 
Th e> horn will sound immediately. Two sec·onds lat­
er. the launcher assembly will be' driven nfl nn lhc· 
mounting rails by th<' pneumatic jC'tti snn a<'lu:ltor. 

Pneumatic Jettison 

Pneumatic jettison of the laum:h t• r as:;emb ly i~ a l'­
complisht>cl either automatically or by voluntar\' ;w­
tion. In either case. jettisoninµ. 1s f' I N:tri<'all~ ini­
tiated and pneumatically actua lt>d. 

Pn rumalic jettisoninl! requires tl\at the fnll 11w1nµ. c·nn ­
dit ions prevail: 

l. Flare launche r jettison. flare and illun11nator 
door interlock and flare emerj!ency powrr cir­
cuit br eakers IN . 

2. Aft caq~o door open . 

3 . Power cabl es connected . 

4. Je>llison reservoir shut-off \"al \ 'C' opPn. 

5. Jettison system pressu r P ON indicatr>r illum ina­
ted . 

6. Safety pin r emove>d. 

Manual Jettison 

Manua l jettisoninR of the launcher asse mbly is a 
last-resort procedure and is employed only if Jelti ­
so ninl! cannot br accomplished as stated in lhC' para -
graph pneumatic jettison. Manual jcttisonini; r E'­
quir es that the launcher assembly be hand-pushE'd aft 
and overboard. To release the launcher assE' mbly su 
it can bE' pushed. lift upwards on thP manua l jC'ttison 
lever located on the forward end or the launcher as­
sembly. 

MANUAL OPERATION 

For so long as adequate pneumatic pressure exists (re ­
fer to warnings stated in the paragraph normal opera­
tion ). stores may be launched by manuall} operating 
the ejectors in the event of tolal electrical power loss. 
or of to tal or partial failure of the launcher electrical 
system. 

WARNING I 
To avoid possible> personal injury and dam ­
age to the launcher. do no t manually oper alP 
an ejector unless visual inspection confirms 
that the store to be launched is properl y e111-
placed. 
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An t' .i ec tor is manually actualc>d by pressing the ejPl'­
lor manual 10ve r lockpin down lo the unlocked posi­
tion and by then pressin{! the ejector manual lever: 
and. in the event of partial launcher electrical sys­
te>m failure> wher e in the applicable control box panel 
r eady li[!ht is operating. stores may be launched in 
accordance with the para~raph norma l operation wi th 
the exception that ejector manual levers are subst i ­
tuted for control box nanel push to fir e fla res push­
butwns . 

Electrical power loss or launcher electrical system 
failure that r es ults in the loss of one or more control 
box panel r eady li~ht indications r equ ires that the oµ ­
Pr:1tor shall visually verify correct placement of the 
store in the breecn before pressing the ejector ma n­
ual lever of any ejector fo r which no READY LIGHT 
indication is presenl. He shall verify that the store 
lo be launched is aligned with the launch tube and that 
the store is pos itioned s o a s to be properly (>ngaged 
by the ejector piston arm. 

SHUTDOWN 

At the conclusion of a flight or mission. sh ut down 
t.he launcher as follows: 

1. Set control box panel power switch and launch 
switch on chaff control panel to OFF. 

2. Close both r eser voir shutoff valves by turning 
the knobs fully clockwise. 

3. Set launcher assembly selector valve to Off. 
(Bleed air pressur e to zero.) 

4. Disconnect power cable connector and install 
shorting plug. 

5. Install jettison safety pin. 

EMERGENCY OPERATION 

1. Close lhe sdeclor va lve. 

2. Close all four ejector shutoff val ves. 

Observe pressure gage. If a continuing pressure 
loss is no longer indicated. open the selector 
valve. Close the open shutoff valve on the launch 
r eservoir by turning the knob fully CW. 

4. Set the ejector shutoff valves at open. one at a 
time. obse rving the pr essure gage each time a 
shutoff valve is opened. A decrease in pressure 
will be indicated on the pressure gage when the 
shutoff valve for the leaking ejector is set at 
open. 

5. Set the shutoff valve for the leaking ejector at 
closed. and set the shutoff valves for the other 
three ejectors at open and open reservoir shut­
off valve. 
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6. 

7. 

8. 

If prc>ssurc> drplC'tion is c·orrec·tf>d. resume' nor­
mal operation in accordantc- with the- para~raph 
normal opPration. but avoid push to fire flares 
pushbutton controlling lne disabled ejC>ctor. 

If the causC' of pressure' depletion is not isolated 
or corrected. launch operations must be lermi ­
n:itC'd when the launch syst!'m supply system 
prPssure gaJ!C' indicat!'s less than 750 PSI. 

Closely monitor pressure deplet ion for jettison 
of the flare launcher. A minimum of 1000 psi 
is required lo 1ettison the launcher . 

FLARE EJECTOR SET, 
. AN/ ALE-20(V) 

The AN ALE-20(V) Flnre Ejector Set is an airbonH' 
counlermeasurC' svste111 which fires high infrare>d 
ener~ flares. The flares are firC'd manually with 
pistol Errip controls and provide a false taq.~et fo r 
infrared v;uidance controls (Jf missiles. Components 
of the ejector set include> the flare dispenser master 
arming control located on tl'.e control pedestal. one 
ALE-20 dispenser arming panel and pistol grip flare 
launcher control each at the flil,!ht engineer and for­
ward and aft scanner stations. the flare system junc ­
tion box. and one flare ejector case (dispenser) and 
associated steppin{! switch located in each main 
wheel well. Landini:; irear touchdown switches. on 
the main landing gear. deactivate the flare ejector 
set when the weight of the airplane is on the landing 
gea r . The landing gear touchdown switches may be 
bypassed on the ground. howC'ver. by opening: the 
ALE- 20 touchdown disconnect override to~g:le 
switc hes located on the cargo compartment flare sys -
tem junction box. Refer to FLARE SYSTEM JUNC­
TION BOX. this section. The fla r e ejector set is 
powered by 28-volt de furnished through three cir­
cuit breakers located on the caq.ro compartment de 
circuit breaker panel. 

CONTROLS AND INDICATORS, 
AN/ ALE-20(V) 

Master Arming Control - The flare dispenser master 
arming control (figure 4-126) is located on the control 
pedestal and consists of a guarded tog!!:le switch . 
This switch is identified as DISPENSERS. a nd has 
positions OFF and ARMED. With the airplane air ­
borne and the switch in the ARMED position. flares 
may be fired. With the switch in the OFF position. 
the ejector set is disabled and flares cannot be fired. 
P ower of 28-volt de is supplied to the switch through 
the FLARE ARM PWR circuit breaker located on the 
cargo compartment de circuit breaker panel. 

ALE -20 Dispenser Arming Panel - Three of these 
panels (figure 4- l:lo) are provided in the airplane, one 
each at the fl~ght enl!ineer station. forward scanner 
s tation, and aft scanner station . Each panel contains 
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a v;uarded armin!! tog~le switch identified as ALE-20 
DISPENSER with posilions SAFE and AR M. With 
this switch in ARM at any station (and the master 
armin!! control switch in ARMED). flares may be 
launched utilizing the associated pistol grip flare 
launcher control. With the switch in SAFE. the pis­
tol grip flare launcher contr ol is disabled. A hook is 
provided near each ALE-20 dispenser arming panel 
for stowing the pistol grip control. Power s upplied 
to each ALE-20 dispenser arming switch is 28-volt 
de protected by the ALE-20 FLARE DISP circuit 
breaker located on the cargo compartment de circuit 
breaker panel . 

Pistol Grip Flare Launcher Control - One pistol grip 
flar e launcher cont rol (figure 4-126) each is provid<'d 
at the flight env;ineer , forward scanner. and aft scan­
ner station and is used for firing flares. The con­
t r ols are wired in parallel and each incorporates two 
mom entary switches. One is a thumb switch, and 
the other a t r igger . both of which must be c losed 
simultaneously to fire flares. The thumb switch. on 
the upper part of the gr ip. may be either a pushbutton 
or a slide type. When the two switches are closed. 
one flare is fired from the right ejector case. and 
one from the left ejector case. The three pistol grip 
flare launcher controls are powered by 28- volt de 
protected by the ALE-20 FLARE DISP circuit break­
er on the cargo compartment de circuit breaker pan­
el. 

FLARE SYSTEM JUNCTION BOX 

The junction h·JX (figur e 4-126) primarily contains the 
control relays and touchdown disconnect r elay for the 
flare e jector set, and is located on the right wall for­
ward of the pa r atroop door. On the side of the box 
are located the guarded left and right ALE-20 and 
SUU-42/ A touchdown disconnect override toggle 
switches. left and right ALE - 20 reset indicator s. a 
momentary ALE-20 r eset toggle switch. and a ro ta r y 
ALE - 20 r eset pulse switch. The two SU U- 42 ' A 
switches are not part of this system and are not func -
tional. The left and right ALE-20 touchdown discon ­
nect override toggle switches are provided for ground 
test and allow the touchdown disconnect r elay in the 
junction box to be bypassed. T he momentary RESET 
toggle and rotary RESET PULSE switch and the two 
press-to-test R ESET indicator s are utilized for re­
setting the flare stepping: switches to the number one 
position. When the stepping switches r eset. the RE­
SET indicators illuminate green. 

FLARE EJECTOR CASE 

One flarl? ejector case is located in the left and on<.> 
in the right wheel well. Each case contains a flare 
set which comprises eight flare tubes. Two flares 
can be loaded in each tube. A stepping switch on each 
ej ector case pr ovides the contacts which complete 
26 - voll de ignition cir cuits to th e flare squibs. As 
each squib is ignit.ed a flare is fir ed. 
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flare eiector set controls and indicators 
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Normal Operation of Flare Ejector Set 

1. Circuit breakers on cargo compartnwnt de cir­
cuit breaker panel - Set 

2. ALE-20 TOUCHDOWN DISCONNECT OVERRIDE 
switches (flare system junct10n box) - Closed 
(down) 

To fir e flares: 

3. DISPENSERS switch (master armrng control ) -
ARMED 

4. Applicable ALE-20 DISPENSER switch (ALE-20 
dispenser armin~ panel) - ARM 

5. Applicable flare launcher contro l switches -
Close 

When operation is complete: 

6. ALE-20 DISPENSER switches (ALE-20 dispens ­
er arminr, panel) - SAFE 

7. DISPENSERS switch (master armin~ control) -
OFF 

Reset Operation of Flare Ejector Set 

1. A LE-20 DISP PWR circuit breakC'r (ca riro com­
partment de circuit breakPr p:in el) - Closed 

2. At flare system junclion box. hold RESET to~1.d<' 
switch up and rotate RESET PULSE knob until 
rotation blinks both RESET indicators (six or 
mo re full turns) . 

3. Flarc> selectors are now resc>t to thc> number orw 
position. 

LIGHTING SYSTEM. 

The li!!htinl! system is composed of exterior and 
interior ~roups of lights and t:leir controls. Recepta­
c-les are also provided on the sides of thC' pilot's ancl 
('Opilot ' s auxiliary C'ontrol pane ls for connecting a 
signal li~ht. All of lh(' lights operat e on DC power. 

EXTERIOR LIGHTS. 

Exterior lights ar e providec to insure safe inflight 
and landing operat ions of the airplane. Power for all 
the lights except the landing lir;hl lamps is supplied 
from the flight station bus. 

Landing Lights. 

A retractable landing light is mounted in the under­
side of each wing approximately midwav between lhe 
inboard and outboanl e ngine nacelles. S\\·itches for 
e x1:cnsion and retraction anct for illumination control 
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are located on the landing lights control panel (figure 
4-128). The two extension and retraction switches, If"'.,!~.) 
labeled right motor and left motor, are three-position ~ 
(EXTEND. HOLD, RETRACT) toggle switches. The 
right switch energizes the right-hand landing light ac ­
tuator, by directing power from the flight station bus 
to a reversible drive motor on the right landing light. 
Power on this motor causes it to rotate the light to an 
extended or retracted posit ion when the switch is 
moved to EXTEND or RETRACT position. The left 
switch energizes the left-hand light actuator in the 
same manner. When either switch is moved to lhE 
HOLD position, the landing light mechanism is de-en­
energized and will lock in position. Two two-position 
(OFF, ON) toggle switches labeled right light and left 
light, control the illumination of the landing lights. 
When either switch is moved to the ON position, the 
corresponding light illuminates . When either switch 
is moved to OFF. the corresponding light is de-ener-
gized. Power for the lamps is supplied from the Left -
hand and right-hand wing buses through the landing 
lights circuit breakers. 

~ 
Do not operate the landing lights for prolonged 
periods while the airplane is on the ground, 
neither light has any cooling facilities. 

Taxi Lights 

Illumination of the taxi lights, which are mounted on 
the under side of the main landing gear door , is con· 
trolled by a two-position (OFF, ON) toggle switch lo· 
cated on the landing light control panel (figure 4-128). 
Moving the switch to ON turns on thP lights and to 
OFF turns off the lights. 

Formation Lights. 

Nine formation lights are installed on the airplane. 
Three are locatPd on the outer panel of each wing. 
and three are located on top of the fuselagP, aft of 
the wing. A single. rheostat switch (OFF, BRIGHT) 
locat.ed on the Pxternal lights control panel (figure 
4·129) controls the brilliancp of all nine formation 
lights simultanpously. When the switch is in OFF, 
the lights are dP·enPrgized. Turning the switch c lock­
wise increases the brilliance of the lights and counter· 
clockwise decreasPs the brilliance of the lights. 

Shielded Beacon Light 

A shielded beacon light is installed o n the last for­
mation light on the lop aft. fuselagP. It has two 
bulbs and a rotating. motor-operated reflector. The 
beacon swilch is a two-position (ON-OFF) toggl<' 
switch. locatPd on the overh('ad external lighL<> con· 
trol panel. Power for the light is 28-volt de from 
tlw formation liglH circuit breaker on the flight sta· 
Lion bus. 

{' 
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Figure 4-127. 
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landing lights control 
panel 

~ ~) L 
~ ~- ........... . 

Figure 4 -128. 

Navigation Lights. 

Thi' navigation lighting system consists of six lights: 
a red light on the left wing tip, a green light on the 
right wing tip, a whi te and a yellow light on the 
trailing edge of the tail cone, a white light on top 
of the fuselage forward of the wing, and a white 
light on the lower surface of the fuselage. The navi­
gation lighting system shows the position and direc-
tion of the airplane. The wing tip lights and the white 
and yellow tail lights will glow continuously or can 
be made to flash intermittently. While either glowing 
continuously or flashing, these lights can be changed 
from bright to dim and from dim to bright. The 
white lights on the top and bottom of the fuselage 
can bP changed from bright Lo dim , but cannot be 
made lo flash. The navigation lights selector switch 
controls the flashing mechanism of the lights, and 
the navigation lights dimming switch controls the 
intensity of illumination. The selector switch is a 
three-position (STEADY, OFF. FLASH) toggle switch, 
located on the external ligh ts control panel (figure 
4-128). When the switch is in thP STEADY position, 
navigation ligh ts glow continuously. When t he switch 
is in the FLASH position, the wing tip lights and 
the white tail light flash alternately with the yellow. 
tail light. The navigation lights dimming switch is a 
two-position (BRIGHT, DIM) toggle switch and is 
located on the external lights control panel (figure 
4-128). When the switch is in DIM, lights glow dim­
ly. When the switch is in BRIGHT, the lights glow 
much more brightly. Plastic rel1ectors on the wing 
tips furnish visual assurance that the wing tip lights 
are functioning. 
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Anti-Collision Light(s) . 

An anti-collision light is mounted at the top of the 
vertical stabilizer, in conjunction with a revolving 
motor-driven reflector, inside a red transparent glass 
housing. On airplanes modified by T.O. lC-130-824, 
a second anti-collision light is installed on the under­
side of the fuselage. The anti-collision light(s) switch 
(figure 4-129), a two-position (ON . OFF) toggle switch, 
is mounted on the external lights control panel. When 
the switch is ON th e anti-coll ision lights will illumi­
nate and the motor revolves the reflector. 

I WARNING I 
Operation of the anti-collision light(s) when 
flying in actual instrument conditions is nol 
recommended. ThP light(s} renecting from 
surrounding clouds may cause spatial disorit>nta­
tion. 

Wing Leading Edge Lights. 

Two white leading edge lights are located on the 
sides of the fuselage in such a position as to illu­
minate the engine nacelle and wing leading edge areas. 
The lights are energized by a leading edge lights 
switch (figure 4-129) on the external lights control 
panel. The switch is a two-position (OFF. ON) toggle 
switch. 

, • I 
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external lights control panel 

~------

0 
~· 
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Figure 4-129. 

Note 

To preclude inadvertently turning lights 
on over target area. i l may be necessary 
Lo pull the following ci rcui l breakers: on 
flight station distribution panel-taxi , leading 
edge, and LH and RH landing light motor 
and navigation light: on the main de bus­
nose wh eel well light. and left hand and 
right hand landing ligh t. 

SIGNAL LAMP. 

A portable, sealed-bean; signal lamp is moun ted on 
the forward wall of the flight station distribution 
box . to the left of the pilot's seat. Below the pilot's 
auxiliary control panel is mounted a box containing 
red, amber. blue. and green lenses which may be 
snapped on the signal lamp . A trigger-type switch 
illuminates the lamp when the switch is depressed. 
An extension cord permits the signal lamp Lo be 
plugged into receptaclPs on either the pilot's or 
copilot's auxiliary control panel assembly. Power 
for operation of thP ligh t is suppliPd from LhP 
flight stalion bus through pilot and copilot signal 
outlet circuit breaker on Lhe night station distribu ­
tion panel. 

INTERIOR LI GHTING. 

Tiw int erior lighting o!· the airplane ha,, been mod­
ified to meet mission requirements. The various 
types of lighting. locations of light controls . and lo· 
ca lions of ci rcuit br1>akcrs for tht> light circui l.s are 

listed in figurP 4-l 30. Lighting control panel~ art> 
shown in fi gurt> 4-131. Pown for the various in­
terior lights is suppli ed from tht> 28-voll de bu~ . 

OXGEN SYSTEM 

Note 

There ar<.' 18 po rtab le units o n airplanes 
modified by T. 0. 1C' - 1301A)A- 532 Cfi!.!urc 
4·132). Four portable un its are located on 
the rti~ hl deck, o ne just afl o f the crew 
ent rance door, n in<.' on wp of the booth and 
four inside the hoolh. 

The oxyl-(en srstem (figurl' -1-1321 includes 18 oxygen 
regulators, 8 portable units, 6 recharf!er outlets , 
and a 25- lite r l iquid oxy~en conve rter. The portable 
units , each containing a re~ulato r and cylinder a nd 
charg-eable through the main syslem, a r e pr ovided 
fo r crewmembers mo\•inµ within the airplane or for 
emerl{ency use. Location of the co1wert:er is in the 
ri~ht -hancl side of the airplane in the elect r onic 
r ack, forward of the operato rs ' booth. The con­
verter is filled through an ex.-terna lly accessible 
valve. Oxyµ:e n is fed from the converter throu~h a 
warming coil (where it is conve rted to a {!as) and 
throup;h a ma nual emerµ:enc~· shutoff valve to r egu­
lato r s in the ilif!ht deck, cargo compa r1.m enl, and 
operators ' booth . The svstem also supplies the 
rechar~er outlets - one localed beside the pilot . on~ 
at the navi~ato r·s station. one aft of the e lectronic 
rack, two in the operator~· booth . and one art o: the 
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• • 1nter1or lighting 
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flight station THUNDERSTORM UTILITY LIGHT 

LIGHTS 

_,_ . 
. pllot . : 

Instrument Red Lighting 

Engine Instrument Red Lighting 

Pedestal and Auxiliary Panel Red 
Lighting 

Flight Station White or Red Dome 
Lights 

Pilots ARU-11A INDICATOR 

Angle of Att-:ick Indicato r lighting 
Control (Airplanes Modified by 
T.O .lC-130-708 ) 

LIGHT 

CONTROLS LOCATION 

Pilot's Instrument Panel 
or Auxiliary Panel 

Pilot's Instrument Panel 
or Auxiliary Panel 

Pilot's Auxiliary Panel 

Pilot 's Auxiliary Panel 

Pl LOTS INSTRUMENT PANEL 
(ON ARU-11A) 

left Side of 
Pilot's Main 
Instrument Panel 

0 •B I ~u.r: , 

DOME LIGHT FLOODLIGHT 

CIRCUIT BREAKER LOCATION 

Copilot's Panel 

Copilot 's Panel 

Flight Station Panel 

Flight Station Panel 

COPILOTS PANEL 

Main D-C Panel 

----------•(Thunderstorm lights Switch also Turns on Flight Station White Dome lights.)--------­

Two White Thunderstorm Lighh on I Pilot' s Instrument Panel I Fl ight Station Panel 
SideJ of Overhead Panel or Auxiliary Panel 
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!Dome lights Switch turns on these lights when white light is selected.) ------------• 

Pilot's and Engine Instrument Panel 
White Floodlighting I Pilot's Auxiliary Panel I 

!Thunderstorm Lights Switch also turns on these lights.I 

Pilot's and Engine Instrument Panel 
Red Floodlighting 

Two Pilot's Utility lights on side 
of overhead panel 

Pilot's Auxiliary Panel 

On lights 

Figure 4-130. (Sheet 1of4) 

Flight Station Panel 

Flight Station Panel 

Copilot's Panel 

e 



J 

c 

() 

LIGHTS 

cop Hot 

Instrument Red Lighting 

Instrument Panel Red Floodlighting 

Overhead Panel Edge lighting 

Overhead Panel Red Floodlighting 

Copilot 's Auxi liary Panel and 
Circuit Breaker Panel Red lighting 

Two Copilot's Utili ty lights on side 
of overhead panel 

navigator 

Navigator's Instrument and Control 
Panels Red lighting 

Navigator's Panels White 
Floodlighting 

Navigator's Work Table Light 

Navigator' s Utility light 

Sextant Uti lity Light 

Sextant Lights 

. . 

flight engineer 

Flight Eng inee r' s Utility Light 

mlscellaneous 

Main Power Distribution Panel Edge 
Lighting 

Main Power Distribution Box Lights 

Flight Station and Radio Circu it 
Breaker Panel Red Lighting 

Nose Wheel Well Inspection 
light 

CONTROLS LOCATION 

Copilot's Instrument Panel 
or Auxiliary Panel 

Copilot ' s Auxiliary Panel 

Cop ilot' s Auxiliary Panel 

Copilot's Auxiliary Panel 

Copilot's Auxiliary Panel 

On lights 

Navigator's Control Panel 

Navigator's Control Panel 

Navigator's Control Panel 

On light 

On light 

On Sextant 

On light 

On panel 

Main Power Panel 

Flight Station 
Distribution Panel 

Left Side of Nose Wheel 
Well and Below Fligh t Deck 
Near Nose Gear Access 
Panel and Window. 

Figure4-730. (Sheet2 of 4) 

T. O. l C-1 :301.·\lA· I 

CIRCUIT BREAKER LOCATION 

Copilot's Pane l 

Main D-C Panel 

Fl ight Station Panel 

Flight Station Panel 

Flight Station Panel 

Copilot's Panel 

TABLE LIGHT 

Flight Station Panel 

Flight Station Panel 

Flight Station Panel 

Flight Station Panel 

Flight Station Panel 

Flight Station Panel 

Fl ight Station Panel 

Main D-C Panel 

Main D-C Panel 

Flight Station Panel 

Main D- C Panel 

' JOA- -33- 1~5-2. 
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.:·.,-~¥·cargo . · 
' ' 

~- ,;.~om.partment 
~ "" .. 

• i,...-,.::.?: .. , . . 

LIGHTS 

Forward Dome Lights (White or Red} 

Ce nte r Dome Lights (White or Red) 

Aft Dome lights (White or Red) 

Ramp Dome Lights !White or Red} 

Ramp Loading Lights 

Ramp Door Uplock Inspection Light 

Ut ili ty light under fl ight 
station floor 

One at each 20 mm 
a nd 40 mm can non a rea 

Two on the elec tronic 
equ ipment rack 

4-24 6 

ii 
0 ·~ ~ 

~ 

UTILITY LIGHT UNDER 
DOME LIGHT RAMP LOADING LIGH T FLIGHT STATION FLOOR 

FORWARD CARGO JU M P PLATFO RM LIG HT 
DOOR LOADING LIGHT AN D RAMP DOOR UPLO C K 

CONTROLS LOCATION 

Cargo Area Lights Panel 

Cargo Area Lights Panel 

Aft fuselage Junction Box 

Aft Fuselage Junction Box 

Aft Fllselage Junction Box 

Aft Fuselage Junction Box 

Switch adjacent to light 

On light 

On ligh t 

Figure 4-7 30. (Sheer 3 of 4) 

INSPECTI ON LI GHT 

CIRCUIT BREAKER LOCATION 

Main D-C Panel 

Main D-C Panel 

Aft Fuselage Junction Box 

Aft Fuselage J unction Box 

Aft Fuselage Junct ion Box 

Aft Fuselage Junction Box 

Flight Station Panel 

Cargo compart ment 
de ci rcuit breaker 
panel 
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Figure 4-730. (Sheet 4of 4) 

operators' booth by the ri~ht wheel well. The a1·ail­
ability of oxy~en, based on the 25-liter converter 
furnishin~ 670 cubic feet of oxygen for use :i.ncl 
calculated for the crew, is shown In tabular form in 
fiµ-ure 4-133. 

OXYGE~ REGU LATORS 

Eighteen type CRU-52 A or Cl1U-o8/ A oxyAen regu­
lators (figure 4-131J) art> instal l Pd in l.hE' airplatw. Six 
of these regulators are installed in the flight deck, 
one on the inboard side of the ele<'tronic rack, four 
in the operators ' consoles, five on top of the oper­
ators' booth (two forward and three aftl and one by 
each paratroop dour. O>.·y~en hoses to the ref!"ulators 

on top of the booth are of co11siderable len~h to allo\\ 
free movement of crewmembers within the fore ancl 
aft cargo areas. These hoses are suspended by 
hooks from overhead cables. Each regulator con­
tains a visual flow indicator, pressure g-a~e, 
switches to control regulator operation, and an inlet 
filter to prevent entry of foreign matter into the 
system. The following controls and indicators a.re 
provided: 

Oxygen Supply Lever 

A ~arded, two-pos ition OXYGEN SUPPLY lever is 
located at the lower right-hand corner of each regu­
lator. When the lever is set to ON, oxy~en is 
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supplied to the regulator unit; when the lever is at 
OFF, the oxygen supply to the regulator is shut off 
to prevent any waste of oxygen from the regulator 
unit when not in use. 

Dilu ter Lever 

The gua rded, two-position diluter lever on each reg­
ulator unit may be used to shut off the air port and 
allow the regulator to deliver pure oxygen at all 
altitudes or to provide automatic mixing of air and 
oxygen as required to maintain normal body ox-ygen 
needs at all altitudes. When set to 100% OXYGEN, 
the regulator supplies pure oxygen without a ir 
dilution; with the lever at NORMAL OXYGEN, the 
normal air / o)>..)'gen dilution characteristics of the 
regulator are maintained. 

Emergency Lever 

The emergency lever on each re!!ulator may be set to 
one of three positions: EMERGENCY, NORMAL, and 
TEST MASK. With the lever at EMERGENCY, oxy­
gen is suppl ied to the mask at continuous positive 
pressure for emergency use. With the lever at 
NORMAL, ox-ygen flow is cont rolled automatically 
by the regulato r. The TEST MASK settini:, is usec! 
when a positive pressure is required at any altitude 
to test the fit of the mask around the face . 

When pos itive pressure is required, it i s 
mandatory that the oxy~en mask be well 
fi tted to the face . Unless s pecial pre­
cautions a re taken to ensure no l eakag-e, 
the continued use of pos itive pressure 
under these cond itions will result in rapid 
deplet ion of the oxy~P.n supply . Except 
when unscheduled pressure increase is 
required, the emerp:encr leve r should re­
main in the NORMAL posit ion . 
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Visual Flow Indicator 

The visual FLOW indicator on each regulator is a 
slide-and-window device in which, during norm al 
use of the oxygen mask, the indicator shows oxygen 
flow by blinking with the breathing cycle of the user. 
The blinker is masked when the oxygen flow ceases. 

Pressure Gage 

The pressure gage on the regulator is a dial-type 
instrument indicating system pressure in pounds pP.r 
square inch . 

LIQUID OXYGEN CONVERTER 

The 25-liter liquid oxygen converter is mounted in the 
right side of the airplane in the electronic rack , 
forward of the operators' booth . It is filled throu~h 
a combination filler- buildup-vent valve contained in a 
filler box adjacent to the converter, but accessible 
through a door in the lower r i ght side of the fuselage. 
The converter is also connected to a drain valve in 
the same area. The fUnction of the combination 
filler- buildup-vent valve is automatic, and charging 
of the O>..J'gen system is accomplished automatically 
on completion of the filling operation. The converter 
may be isolated from the rest of the oxygen system 
by closing the manual emergency 0>,-ygen shutoff 
val ve, located on the electronic rack immediately 
forward of the converter. -

LIQUID OXYGEN QUANTITY INDICAT OR 

A capacitance-type quantity indicator (figure 4-1 34 ), 
which perm its monitoring of the total :airplane supply 
of liquid oxygen available in the converter, is in­
stalled at the copilot's station. A PRJC::SS TO TEST 
switch adjacent to the quantity indical•)r allows 
functional check in~ of Lhc ind ic::itor . Ope rat inµ: power 
for t he indicator is 115-voll. 400-Hz 'LH ac nus and 

e 
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oxygen system schematic 
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overload protection is provided b~1 a circuit breaker 
on the copilot's ci rcuit breaker panel. 

LOW LEVEL WARNING LIGHT 

A warning light (figure 4-134), which illuminates to 
indicate that the supply of liquid oxygen remaininp: 
within the converte r has reac hed a low level of 
approxim ately 2. 5 liters , is mounted at the copilot's 
station, adjacent to the oxygen system quantity 
indicator. The ind icator operates on 28-volt de 
power and overload protection is provided by a 
circuit breaker on the copilot's circuit breaker 
panel. 

EMERGENCY OXYGEN SHUTOFF VALVE 

A rotary emergency oxygen shutoff valve (figure 
4-132) is installed in the oxygen distribution line 
downstream of the oxygen converter, and when 
closed isolates the converter from the rest of the 
oxygen system . The valve is located on the inboard 
side of the electronic rack, immediately forward of 
the converter, and is closed or opened manually . 
The valve is closed by clockwise rotation of the 
control knob and opened by counterclockwise 
rotation. 

EMERGENCY OPERATION OF OXYGEN 
SYSTEM 
If the regulator fails to supply positive pressure to 
the mask at cabin altitude of 30, 000 feet or more , 
t he emergency toggle must be actuated . It may be 
placed to either side and will r emain in this position 
without being held. This manually opens the valve 
and increases the oxygen pressure by two inches of 
wate1 . 

AUXILIARY POWER PLANT. 

The auxiliary power plant consists of the GTC and th e 
ATM. The gas turbine compressor (GTC) supplies the 
compressed air and an air turbine motor (ATM). 
driven by some of the compressed air, turns an AC 
generator and a hydraulic pump. 

GAS TURBINE COMPRESSOR. 

Th e gas turbine compressor (figure 4-135) located 
forward in the l eft wheel well, supplies compressed 
air for ground operation of the air turbine motor, 
engine starting, nacelle preheat, and the air condi­
tioning system. The unit is composed of a compres­
sor assembly, power turbine assembly, and an acces­
sory assembly . Twenty-eight volt DC power energizes 
the gas turbine compressor starter, ignition, and elec­
trical controls. Circuit protection is provided by the 
GTC control cir cuit breaker from the isolated bus in 
th e main pow er distribution box. 
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Note 

The gas turbine compressor (GTC) has 
been modified for inflight opera tion . 
This modificati on consists of removal 
of the forward GTC air intake panel , 
installation of a screen in the GTC 
exhaust panel, disabling of the GTC 
start interlock circuit, and installation 
of an air deflector forward of the 
GTC inlet. 

Compressor Assembly. 

The two-stage centrifugal compressor uses impeller s 
with backward-curved blades. The centrifugal com ­
pressor takes air in toward the center of the fir s t 
rotating impeller, and the backWard-curved blades 
s ling the air away from the center, compressing the 
air between the curved blade and the chamber wall. 
This compressed air from the first stage is then dis­
charged into a second stage, where the process is 
repeated, and the air further compressed. Followin~ 

the second stage compr ession the air is dischaq~ed 
into the power turbine . When the compressor is opC'r­
ating at full speed, part of the compressed air dis­
charged into the pow er turbine is used to support 
combus tion and the remainder i s available for pneu­
matic power. 

Power Turbine Assembly. 

The power turbine assembly drives the compressor 
and the gas turbine compressor accessories. The as­
sembly consists of a turbine sec tion and a combustor . 
Fuel is injected into the combustion chamber, mixed 
with air, and burned. The combustion gases are di­
r ected against the turbine wheel, which supplies rotary 
power to drive the compressor and accessory as s em -
blies. After being used to turn the turbine wheel, the 
combustion gases pass out the exhaust . 

Accessory Assembly. 

The accessory assembly of the gas turbine compres­
sor consists of a starter motor, oil and fuel pumps, 
oil cooler fan, and a governor . The accessory group, 
with the exception of the starter motor, is powered 
through a reduction gear train directly coupled to the 
compressor drive shaft. The starter motor is coupled 
to the reduction gear train by a spring-loaded clutch 
and furnishes initial rotation of the gas turbine com -
pr essor during the starting period , but is disengaged 
by centrifugal force when the writ reaches approxi ­
mately 35 percent of its nominal governed speed. 

GAS TURBINE COMPRESSOR OIL 
SYSTEM. 
The gas turbine compressor oil circulation system 
provides lubrication for all gears and shaft bearings. 
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Oil from ~u1 externally mounted reservoir is delivered 
by a gear-type pump through an oil filter to the various 
lubrication points. A r elief valve in the system main­
tains the desired pressure. Oil is removed from the 
unit by a scavenge pump and r eturned to the reservoir , 
either through the oil cooler or, if oil temperature is 
below 27°C (80 F), through the oil cooler bypass 
valve. An oil drain line is connected to the accessory 
section to eliminate the possibility of oil accumula­
tion after the gas turbine compressor is stopped. At 
the first rwi of a gas turbine compressor after it is 
installed or after the oil system is drained, air in the 
pump inlet lines may prevent the pump from building 
up system pressure to open the check valve in the 
pump inlet line. A primer button (figure 4-135) is 
provided so that the valve can be held open manually 
while the compressor is motor ed to bleed the air 
from the oil system. Oil used in this unit must con­
form to specification and grade listed .in the servicing 
diagram at the beginning of Section I. 

GAS TURBINE COMPRESSOR FUEL 
SYSTEM (AIRPLANES AFSS-0029 
AND UP) 
Fuel for operation of the gas turbine compressor is 
taken from either the No. 2 internal tank, or the No. 3 
internal tank. A gas turbine compressor fuel pump 
supplies fuel to a pressure regulator which maintains 
the fuel pressure to the fuel governor at approximately 
15 PSI. A fuel strainer is located in the supply line 
between the pressure regulator and the combustion 
chamber. In addition to filtering the fuel, the strainer 
removes any water from the incoming fuel and collects 
it in a sump. A valve is pro\ided for sump drainage. 
During the starting cycle, when oil pressure in the gas 
turbine compressor oil system reaches approximately 
t hree PSI , the fuel and ignition circuits are energized 
through an oil-pressure-actuated switch to initiate 
combustion. Fuel supply to the gas turbine compres­
sor is shut off by moving the GTC control switch to 
OFF or in an emergency by pulling t he GTC fi r e 
emergency control handle. 

GAS TURBINE COMPRESSOR FUEL 
SYSTEM (AIRPLANES AF53-2129 
THROUGH 55-0014) 
Fuel for operation of the gas turbine compressor may 
be supplied from any fuel tank through the crossfeed 
manifold. A gas turbine compressor fuel booster pump 
(some airplanes) supplies fuel to a pressure regulator 
which maintains the fuel pressure to the fuel governor 
at approximately 15 PSI. On some airplanes,pressure 
is supplied to the system by the booster pump of the 
tank supplying the GTC; a manually operated valve 
plumbed parallel to a motor-operated valve permits 
gravity feed of the GTC should the motor-operated 
valve fail to open. A fuel strainer is located in the 
supply line between the pressure regulator and the 
combustion chamber. In addition to filtering the fuel , 
the strainer removes any water from t hP. incoming 
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fuel ard collects it in a sump. A valve is provided for 
sump drainage. During the starting cycle, when oil 
pressure in the gas turbine compressor oil system 
reaches approximately three PSI, the fuel and igni­
tion circuits are energized through an oil-pressure­
actuated switch to initiate combustion. Fuel supply 
to the gas turbine compressor is shut off by moving 
the GTC control switch to OFF or, in an emergency, 
by pulling the GTC fire emergency control handle. 

GAS TURBINE COMPRESSOR CONTROL 
SYSTEM. 
The operation of the gas turbine compressor is 
governor controlled to maintain a near-constant 
speed under varying load conditions. The speed­
sensing governor, powered by the accessory gear 
train, controls the unit by regulating fuel injection 
into the combustion chamber . An over speed switch 
closes the fuel shutoff valve to prevent overspeeding. 

GAS TURBINE COMPRESSOR 
CONTROLS. 
All gas turbine compressor controls a.re located on 
the gas turbine compressor control panel (figure 
4-136), which is part of the overhead control panel. 
1\venty-eight volt DC power from the isolated bus 
energizes all the controls. 

GAS TURBINE COMPRESSOR SWITCH. A selector 
switch for the gas turbine compressor is located 
on the gas turbine compressor control panel. This 
three-position (OFF,RUN,START) rotary switch con­
trols the operation of the gas turbine compressor. 
Holding the selector switch in the spring-loaded 
START position energizes the self-holding GTC 
starter relay. This relay will remain closed until 
the circuit is broken by the 35 percent speed switch 
or by moving the selector switch to the O FF position . 
When the switch is released, it moves to the RUN 
position. In RUN position, all GTC automatic control 
circuits are energized. Oil-pressure and speed -sen­
sitive switches control circuits to accomplish start­
ing and running of the gas turbine compressor . In the 
OFF position. all circuits are de -eneqtized. 

GAS TURBINE COMPRESSOR FUEL TANK SELEC­
TOR (AIRPLANES AF53-3129 THROUGH 55-0014). 
The four-position (LH EXT, LH INT, RH INT, RH 
EXT) gas turbine compressor fuel tank selector, lo· 
cated on the gas turbine compressor control panel 
(figure 4-136), selects the fuel source for the gas 
turbine compressor. Twenty-eight volt DC power is 
routed from the gas turbine compressor selector 
switch (when on START or RUN) to the fuel tank 
selector, then to the energize-to-open, solenoid-operated 
shutoff valve in thP fuel line from the selected tank 
to the gas turbine compressor. 
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BLEED AIR VALVE SWITCH. A bleed air valve 
switch is located on the gas turbine compressor con­
trol panel. After the compressor r eaches operating 
speed, this two-position (OPEN, CLOSED) toggle 
switch controls the normally closed, solenoid-operated 
bleed air valve. With the valve closed, air is supplied 
to the power turbine combustion chamber only. With 
the valve open, air is supplied to both the combustion 
chamber and the bleed air duct of the airplane. Too­
early application of bleed air load to the compressor 
is prevented by the 95 percent speed switch, which 
completes the cir cuit from the isolated bus to the 
bleed air valve switch only after that speed is r eached. 

FIRE EMERGENCY CONTROL HANDLE. The GTC 
fire emergency control handle, located on the over­
head control panel, provides for emergency shutdown 
of the gas turbine compressor . This handle, when 
pulled, breaks the circuit from the isolated bus to 
the gas turbine compressor switch and actuates the 
motor-operated emergency hydraulic fluid shutoff 
valve to the closed position, thus closing the emer­
gency hydraulic suction line from the emergency 
hydraulic reservoir to the emergency hydraulic pump. 

T.O. 1C-130(AlA-1 

Breaking the circuit to the selector switch allows the 
deenergized-closed, solenoid-operated fuel valve and 
the deenergized-closed, solenoid-operated bleed air 
valve to close . Thus, all fuel and oil into, and all bleed 
air from, the gas turbine compressor are shut off. 

GAS TURBINE COMPRESSOR INDI­
CATORS. 
The indicators for the gas turbine compressor are lo­
cated on the gas turbine compressor control panel (fig­
ure 4-136), which is part of the overhead control panel. 

START LIGHT . A start light is located on the gas 
turbine compressor control panel (figure 4-58). This 
press-to-test light glows to indicate that the starter 
motor is energized. The light stays on until the com­
pressor reaches approximately 3 5 percent RPM, at 
which time a centrifugal switch de-energizes the 
starter and the start light. 

ON SPEED LIGHT. An on speed light is located on 
the gas turbine compressor control panel (figure 
4-136). This press-to-test light is energized through 

gas turbine compressor 

controls 
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Figure 4-136. 
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the 95 percent speed switch and indicates that the com­
pressor has reached or is maintaining operating speed. 

GAS TURBINE COMPRESSOR OP­
ERATING INSTRUCTIONS. 

I WARNING I 
The fire warning lights in the GTC fire emer -
gency control handle are disconnected and will 
not indicate a fire in the GTC area. 

The gas turbine compressor IGTC) has been modified 
for inflight operation. This modification consists of 
removal of the forward GTC air intake panel, instal· 
lation of a screen in the GTC exhause panel , disabl­
ing of the GTC start interlock circuit, and installation 
of an air deflector forward of the GTC inlet. 

The compressor is operated from the gas turbine com­
pressor control panel on the overhead control panel. 

I WARNING I 
At starting and during operation of gas turbine 
compressor, personnel must stand clear of 
compressor air intake and exhaust areas and 
plane of rotation of turbine and compressor. 
Exercise extreme care to prevent for eign mat­
erial from entering the air intake, as turbine 
failure due to foreign material may be suffi ­
ciently violent to damage equipment and endan­
ger nearby personnel. 

STARTING THE GAS TURBINE COMPRESSOR. Start 
the gas turbine compressor as follows: 

1. Turn on DC power. (If external DC power is avail ­
able, turn the battery switch to EXTERNAL POWER. 
If external DC power is not available. turn the battery 
switch to BATTERY. ) 

2. Check intake and exhaust openings for possible 
obstruction or foreign material. 

Note 

If the battery switch is turned from one posi ­
tion to another while the GTC is running, the 
GTC control circuit will be opened, causing 
the Wlit to stop, unless power is supplied to 
the isolated bus. 

3. Check that the fuselage bus isolation switch is ON. 

4. Route fuel to the gas turbine compressor by setting 
the fuel tank selector (airplanes AF53-312 9 through 
55-0014 modified by T.O. 1C-130A-521) or by open· 
ing a crossfeed valve (airplanes AF55-0029 and up). 
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5. Place the bleed air valve switch in the CLOSED 
position. 

6. Turn the gas turbine compressor control switch 
to the spring-loaded START position. The start light 
should illuminate immediately. 

7. Release the control switch. The spring will move 
the switch to the RUN position. 

Watch the start light. As soon as the starter 
disengages, the light will go out. If the light 
does not go out within 1 minute, move the con­
trol switch to OFF and wait 4 minutes before 
making another start attempt. The star ter 
duty cycle is 1 minute on, 4 minutes off . 

Note 

If the GTC does not light off, the cause could 
be a lack of oil pressure in the line to actuate 
the fuel and ignition circuits. In this case, 
the primer button located on the check valve 
in the GTC sump assembly can be actuated 
manually. Attempt another start. 

After the gas turbine compressor control switch is 
placed in STAFtT,power is supplied tothe starter, the 
start light, and to the fuel and ignition circuits, though 
the fuel and ignition circuits are not yet complete. 
When the oil pressure in the GTC oil system reaches 
approximately 3 PSI, an oil-pressure-operated switch 
closes to complete the fuel and ignition circuits . 
After lightoff, the combined power of the starter 
and the combustion taking place in the power turbine 
continues the acceleration of the assembly. The 35 
percent switch of the centrifugal switch assembly then 
opens to break the starting relay circuit when the re­
lay is deactivated, the starter is disengaged. the ig­
nition system isdeenergized. and the start light goes 
out. The gas turbine is now under its own power and 
acceleration continues. At 95 percent speed. another 
centrifugal switch closes and co1U1ects power to the 
bleed air valve switch and the on speed light. When 
full speed is reached the governor assumes control 
and limits RPM to approximately 100 percent. ln 
case of governor failure. the over speed switch pre -
vents the turbine from "running away" by breaking 
the circuit to the fuel shutoff valve holding relay. 
which shuts off the fuel. 

LOADING OPERATJON. Apply load to the gas turbine 
compressor as follows : 

l. Insur e that the w1it is on speed. 

~ 
~ 
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2. Place the bleed air valve switch in the OPEN 
position. 

3. Check bleed air pressure . 

STOPPING THE GAS TURBINE COMPRESSOR. Stop 
the gas turbine compressor as follows: 

1 . Place the bleed air valve switch in CLOSED posi­
tion. 

2. Turn the gas turbine compressor control switch 
to OFF position. 

Note 

If the GTC control switch is in RUN, the timer 
on the unit runs whether the GTC is running 
or not. 

AIR TURBINE MOTOR. 

The air turbine motor, located in the left wheel well 
above the gas turbine compressor, is a single-stage, 
axial-flow turbine used to drive an AC generator and 
the emergency hydraulic system pump. Compressed 
air for ground operation of the air turbine motor is 
furnished either by the gas turbine compressor or by 
an external source. Compressed air for operation 
while in flight is supplied by bleed from the engines. 
The speed of the unit is controlled by a speed-sensing 
butterfly valve in the turbine inlet, which meters the 
amount of air supplied the turbine . A cooling fan for 
the AC generator is energized from the isolated bus 
through the A TM control switch. Circuit protection 
for the cooling fan is provided by the ATM fan cir­
cuit breaker on the isolated bus in the main pow er dis­
tribution box. 

Note 

The ATM hydraulic shutoff valve can be 
manually actuated. To manually open the 
valve, remove tbe cable plug from the bottom 
of the shutoff valve, and manually position the 
mechanical lever to open. The A TM may 
then be safely operated. 

Air Turbine Motor Control Switch. 

The air turbine motor control switch is located on the 
gas turbine compressor control panel (figure 4-136). 
This 2-position (RUN, STOP) toggle switch controls 
a shutoff valve in the air turbine motor inlet line. When 
th e switch is moved to the RUN position, the shutoff 
valve is opened and compressed air is admitted to 
drive the air turbine motor. Twenty-eight volt DC 
power for the valve control circuit is taken from the 
isolated bus. Circuit protection is provided by the 
ATM valve circuit breaker in the main power dis­
tribution box. 
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ATM Compartment Overheat Warning Light. 

A r ed press-to-test light (figur e 4 -3 ) located on the 
air conditioning control panel i s provided to warn 
the pilot of an overheat condition in the A TM com -
partment. When an overheat condition of 200 ' F 
exists, the warning light will illwninate and the over­
heat condition must be corrected to extinguish the 
light. 

Air Turbine Motor Operation. 

Operation of the air turbine motor is possible only 
when the bleed air manifold is pressurized, either 
from an outside pressure source or from bleed air 
from the gas turbine compressor or the engines. The 
unit is started by placing the air turbine motor con­
trol switch in RUN position, and stopped by placing 
the switch in STOP. 

CARGO LOADING EQUIPMENT. 
The cargo loading equipment has been removed from 
all airplanes covered by this manual. 

TIE-DOWN FITTINGS. 

Tie-down fittings are installed on the cargo floor , 
ramp , and side walls for securing cargo. The floor 
fittings are flush-mounted and consist of tie-down 
rings and attachment studs. The floor rings are 
rated at 10,000 pounds strength . The ramp and 
side wall fittings are tie-down rings rated at 5,000 
pounds strength. Threaded sockets are distributed 
along the edges of the fuselage floor for the attach­
ment of 25,000-pound-strength fittings (eigh t on 
earlier airplanes and 12 on later airplanes). The 
25,000-pound-strength fittings are stowed in boxes 
beneath the fligh t station and on the right side 
wal l above the ramp when not installed. 

LOAD ADJUSTER . 

A load adj u::;l~r, computer identifi cation card, and an 
instruction book are stowed in a case attached to the 
side of the navigator's cabinet beneath the navigator's 
table . This equipment i s used for computing the 
correct center of gravity under varying load condi­
tions. 

FORWARD CARGO DOOR 
SYSTEM. 
The forward cargo door system has been rendered 
inoperative on the airplanes covered by this manual. 

AFT CARGO DOOR AND RAMP 
SYSTEM. 
A rear aft cargo door and ramp provide an entrance 
and exit during ground operations, and an emergency 
exit both inflight and on the ground . Both ramp and 
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forward cargo door hydraulic system 
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door are normally operated with hydraulic pressure 
supplied by the emergency hydraulic system (figure 
4-139), or can be pressurized with a handpump con­
nected to a reserve compartment of the emergency 
hydraulic system reservoir. Control of the system is 
from a ramp control panel located aft of the left 
paratroop door. 

AFT CARGO DOOR AND RAMP SYSTEM 
CONTROLS. 
Aft cargo door and ramp system controls consist of 
electrically and manually operated hydraulic valves. 

Aft Cargo Door Control Switch. 

An aft cargo door control switch is located on the ramp 
control panel aft of the left paratroop door (figur e 
4-140). It is a 3-position (CLOSE, NEUTRAL, OPEN) 
toggle switch , spring -loaded to the neutral position, 
that controls the normal ground operation of the aft 
cargo door. When the switch is held in the OPEN 
position, the aft cargo door control valve is energized 
by 28-volt DC power through the ramp and ADS cir­
cuit breaker in the aft fuselage junction box. The con­
trol valve directs hydraulic pressure to the open side 
of the aft cargo door actuating cylinder to open the 
aft cargo door. As the door reaches th& open position 
it engages the aft cargo door uplock assembly , which 
latches mechanically. Hydraulic pressure is directed to 
the aft cargo door up lock cylinder, which unlatches 
the uplock. Then the control valve directs pressure 
to the close side of the door actuating cylinder, and 

the door swings downward to the closed position and 
locks in place . When the switch is released, the aft 
cargo door circuit is de-energized. In the NEUTRAL 
(center) position the valves return to a neutral posi­
tion, permitting any entrapped fluid to flow to re­
turn. 

Ramp Control Switch. 

A ramp control switch is located on the ramp control 
panel immediately forward of the ramp door control 
switch (figure 4-140). It is a 3-position (RAISE, 
NEUTRAL, LOWER) toggle switch, spring- loaded to 
the NEUTRAL position, that controls the normal 
groW1d operation of the r amp . When the switch is held 
in the LOWER position, the ramp control valve is 
energized by 28-volt DC power through the ramp and 
ADS circuit breaker in the aft fuselage junction box. 
The control valve dir ects hydraulic pressure to the 
up side of the ran1p actuating cylinders and to the 
unlock side of the ramp uplock control valve, W1til 
th e uplock is W1latched . Then the hydrauli c pressure 
is directed to tl:e down side of the ramp actuating 
cylinder s to lower the ramp and lock it in position 
during gr ound ioading. When the switch is held 
in the RAISE position, the ramp control valve directs 
hydraulic p ressure to the up side of the ramp actuating 
cylinders to raise the ramp. At the same time, pres­
sure is directed into the uplock s ide of the ramp 
uplock control valve to unlock the ramp uplock until 
the ramp is raised into the nor mal raised position. 
rhen the pressure is directed to the lock side of the 
ramp uplock control valve to lock the ramp in place. 
When the switch is released and is in the NEUTRAL 
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or CENTER position, the valves return to a neutral 
position. 

INTERLOCK PROVISIONS. 

An electrical interlock systen: (figure 4-139) is install· 
ed to prevent inadvertent damage to the aft cargo 
door and ramp while operating the illuminalor or 
launching the flares. When the ramp door is in lhl' 
full up position, a microswitch is actuated which pro· 
vides a ground for a relay. energizing the relay and 
routing power to the DROP solenoid of the ramp 
control valve. Other contacts of this same relay 
complete one circuit, making power available for 
actuating the flare launcher explosive bolt. Once the 
explosive boll power is available, the launcher can be 
jettisoned using the pilot's switch, the operator's 
swi tch or by the heat detector. When the ramp is 
full down and the illuminator is deployed, a micro­
switch is actuated, providing a ground for a st>cond 
relay which makes power available for illuminating 
the lamps. Another interlock provision will not allow 
the ramp to be raised unless the illuminator is re­
tracted. 

RAMP EMERGENCY CONTROL VALVE. 
The ramp emergency control valve (figure 4-140), is a 
3-position (RAMP UP, NEUTRAL, RAMP DOWN), 
manually operated, rotary selector valve, located on 
the ramp control panel, that controls the opening and 
closing of the ramp during manual operation . When 
the ramp emergency control valve is in RAMP UP 
position, the valve directs hydraulic pressure from 
the emergency hydraulic system to the up side of the 
ramp actuating cylinders to raise the ramp. When the 
ramp emergency control valve is in RAMP DOWN 
position, hydraulic pressurefrom handpump is direc­
ted by the valve to the down side of the ramp actuat­
ing cylinders to lower the ramp. When the ramp 
emergency control valve is in NEUTRAL position, the 
valve shuts off the handpump pressure. 

AFT CARGO DOOR EMERGENCY 
CONTROL VALVE. 
The alt cargo door emergency control valve (figure 
4-140) is a three-position (DOOR, OPEN, NEUTRAL, 
DOOR CLOSED}, manually operated rotary selector 
valve,located on the ramp control panel, that controls 
the opening and closing of the alt cargo door during 
manual operation. When the aft cargo door emergency 
control valve is in the DOOR OPEN position, the valve 
directs handpump pressure to the up side of the aft 
cargo door actuating cylinder to raise the aft cargo 
door. When the alt cargo door emergency control 
valve is in the DOOR CLOSED position, the valve di­
rects handpump pressure to the down side of the aft 
cargo door actuating cylinder to lower the door. When 
the aft cargo door emergency control valve is in the 
NEUTRAL position, the valve shuts off the handpump 
pressure. 
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RAMP LOCK EMERGENCY CONTROL 
VALVE. 
The ramp lock emergency control valve (figure 4-140) 
is a three-position (RAMP UNLOCK, POWER POSI­
TION, RAMP LOCK), manually operated valve located 
on the ramp control panel. It controls the locking or 
unlocking of the ramp lock. When the ramp lock 
emergency control valve is in RAMP UNLOCK position, 
the valve directs handpump pressure to the unlock side 
of the lock actuating cylinder, unlocking the ramp. 
When the ramp lock emergency control valve is in 
RAMP LOCK position, the valve directs handpump 
pressure to the lock side of the lock actuating cylinder, 
locking the ramp. When the ramp lock emergency con­
trol valve is in NEUTRAL position, the valve shuts 
off the handpump pressure . 

PRESSURE RELEASE VALVE. 
The ramp pressure release valve (figure 4-140) is a 
two-position (HAND PUMP POSITION, POWER POSI­
TION) valve, mounted on the left side of the fuselage, 
aft of the left paratroop door and below the ramp con­
trol panel. The handle is normally placed in the 
POWER POSITION, and is moved to the HAND PUMP 
POSITION only when the aft cargo door and ramp 
system is being operated by means of the handpump. 

RAMP HANDPUMP. 
The ramp system handpump mounted on the fuselage 
structure aft of the l eft paratroop door, is used to 
pressurize the ramp, aft cargo door, and ramp lock 
control systems. This handpump is used to open and 
close the aft cargo door and ramp and to actuate the 
ramp Jock when the emergency hydraulic system is 
inoperative . A pressure-relief valve in the ramp con ­
trol system prevents overpressurization when the 
pump is used. Fluid for manual operation of the aft 
cargo door and ramp system is supplied from the 
emergency hydraulic system reservoir. 

AFT CARGO DOOR UPLOCK MANUAL 
RELEASE LEVER 
The aft cargo door uplock manual release lever (fig­
ure 4-141) is a metal lever attached to the outboard 
side of the tubular strut between the toilet and urinal . 
T he lever pivots forward and downward from the nor­
mally vertical position when it is pulled down to the 
W1locked position. It is attached to a cable and pulleys 
in such a way that when it is pulled down to the un­
locked position, the uplock mechanism unlatches the 
aft cargo door. When the lever is released it returns 
upward into its normal (locked) position and resets 
itself. 

AFT CARGO DOOR AND RAMP SYSTEM 
INDICATORS. 
Aft cargo door and ramp system indicators are pro­
vided to show hydraulic pressure of the system and to 
verify that the ramp and door are closed and locked. 
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Handpump Pressure G age. 

A handpwnp pressure gage (figure 4-140) is located 
on the ramp control panel. It is a direct-indicating 
gage which r egisters the pressure available in the 
ramp emergency system. 

Door Warning System. 

See EMERGENCY EQUIPMENT in Section I. 

Aft Cargo Door Uplock Indicator 

The aft cargo door uplock indicator is a black metal 
flag with a yellow circle . It is attached to the uplock 
mechanism in such a way that when the a.it cargo 
door is fully open and locked the flag will swing out­
ward and downward as a visual indication that the door 
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is locked in the up position. As the indicator swings 
downward it turns on a RAMP & DOOR OPEN LIGHT. 
It is spring-loaded to return to a hidden position 
whenever the aft cargo door is not locked in the up 
position . The visibility of the indicator is increased 
by means of a red inspection light which can be turned 
on by a switch on the aft fuselage junction box. 

AFT CARGO DOOR AND RAMP 
OPERATION. 

I WARNING I 
During ground operation, clear the area of 
per sonnel and equipment prior to oper ation 
of the cargo ramp and door to prevent dam­
age to the aircraft and injury to personnel. 

aft cargo door uplock 
manual release 

·, 

Ji J ' 

I"-" -;; 

' 

-~. 

Figure 4·141. 
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The aft cargo door and ramp can be operated to open 
and to close either by emergency system hydraulic 
pow er for normal operation or by use of the handpump 
for emergency operation. 

Operation of Aft Cargo Door and Ramp with Air 
Turbine Motor Pump Pressure. 

During operation with ATM pump pressure, the aft 
cargo door and ramp are opened by holding the aft 
cargo door control switch in the OPEN position until 
the door is open and locked: then by holding the ramp 
control switch in the LOWER position until the desired 
position of the ramp is reached. The ramp and door 
are closed by holding the ramp control switch in the 
RAISE posi tion until the ramp is up and locked. The 
door is c losed bv holding the cargo door switch to the 
OPEN position and pulling the aft cargo door manua l 
release until the uplock is released . After the uplock 
i s released. hold the cargo door switch to the CLOSE 
position until the door is closed and locked . 

Note 

The ramp can be stopped in any position by 
releasing the ramp control switch . The aft 
cargo door returns to the closed position 
when the aft cargo door control switch is 
r e leased. Make certain that the aft cargo 
door is fully open before an attempt is made 
to lower the ramp. Otherwise , the hydraulic 
pressure will be divided between the ramp 
and aft cargo door control valves, resulting 
in much slower operation of both ramp and 
door . 

Manual Operation of Aft Cargo Door and Ramp with 
Handpump Pressure. 

The aft cargo door and ramp system can be operated, 
even though emergency hydraulic system pressure i s 
not available, by use of the ramp system handpwnp 
b elow the ramp control panel. To open the aft cargo 
door and lower the ramp by use of the handpump , 
proceed as follows: 

1. Move the pressure release valve handle to the 
HAND PUMP POSITION. 

2. Move the aft cargo door emergency control valve 
handle to the DOOR OPEN position. Operate thehand­
pwnp until the door is up and locked. 

3. Move the aft cargo door emergency control valve 
handle to the NEUTRAL position . 
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4. Move the ramp lock emer gency control valve 
handle to the RAMP UNLOCK position, and move the 
ramp emergency control valve handle to the RAMP 
UP position. Operate the handpump until all ramp 
locks visibly disengage. 

5. Move the ramp emergency control valve handle to 
the RAMP DOWN position . Operate the handpump 
until the pressure gage reads 500 P SI. Leave the 
ramp emergency control valve handle in the RAMP 
DOWN position. 

Do not use the ramp for loading and unloading 
when the handpump pressure gage r eads less 
than 500 PSI . Serious damage may r esult i f 
the locking action of the ramp cylinders is 
lost because of reduced hydraulic pressure 
in the cylinder s. 

To close the aft car go door and raise the ramp by use 
of the handpump, proceed as follows: 

6. Move the ramp emergency control valve handle 
to the RAMP UP position, and move the ramp lock 
emergency control valve handle to the RAMP UN­
LOCK positi on. Operate the handpump until th e ramp 
closes . 

7. Move the ~amp lock emergency control valve 
handle to the RAMP LOCK position. Operate the hand­
pump until all ramp locks are visibly extended. Con­
tinue to operate the handpump until the handpump 
pr essure gage reads 3 ,000 PSI. 

8. Move th e ramp lock emergency control valve 
handle to the NEUTRAL position. Move the ran1p 
emer gency control valve handle to the NE UTRAL 
position. 

9. Move the aft cargo door emergency control valve 
handle to the DOOR OPEN position. Operate the hand ­
pump until it can be seen that the door is off the up­
lock. Pull the cargo door manual release handle. 

10. Move the aft cargo door emergency control valve 
handle to the DOOR CLOSE position . Operate the 
handpump until the aft cargo door is closed and locked. 

11. Move the aft cargo door emergency control valve 
handle to the NEUTRAL position . 

12. Reset the aft cargo door uplock manual release 
handle if r equir ed . 

13. Move the pressure release valve handle to the 
POWER position. 

• t 



Emerge ncy Operation of Aft Cargo Door and 
Ramp. 
The aft cargo door and ramp can be operated manu­
a lly, in the event of a valve malfunction or an el ec­
trical failure, without having to use the handpump. 
The doors are opened by using manual overrides on 
the valves as follows : 

1. Go to the aft fuselage junction box and pull the 
ramp and ADS cont. circuit breaker. 

2 . Press and hold the RAMP UNLOCK button on the 
ramp uplock control valve (located above and to the 
left of the aft fuselage junction box) until the ramp is 
unlocked. 

3. Press and hold the DOOR OPEN button on the 
ramp door control valve until the aft cargo door is up 
and locked. 

4. Press and hold the RAMP DOWN button on the 
ramp control valve and the override button on the 
right ramp position valve until the ramp is in the de­
sired position. 

To close the aft cargo door and raise the ramp by 
using the override buttons , proceed as follows: 

5. Press and hold the RAMP UP button on the r amp 
~'f(-:r control valve and the override button on the left ramp 
~~) position valve until the ramp closes. 

6. Press and hold the RAMP LOCK button on the 
ramp uplock control valve until the locks a r e ex­
tended visibly . 

7 . Pull the aft cargo door uplock manual release 
handle to unlock the aft cargo door. 

8 . Press and hold the DOOR CLOSED button on the 
ramp door c ontrol valve Wltil the aft car go door is 
closed and locked. 

AIR DROP SYSTEM. 
The air drop system equipment has been removed 
from airplanes covered by t.his manual. 

TROOP CARRYING EQUIPMENT. 
The troop carrying equipment. has been removed from 
airplanes covered by th is manual. 

CASUAL TY CARRYING EQUIP­
MENT. 
The casualty carrying equipment has been removed 
from airplanes covered by this manual. 
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PARATROOP EQUIPMENT. 
The paratroop equipment has been removed from 
airplanes covered by this manual. 

PARATROOP JUMP DOORS. 

A paratroop jump door is installed on the right side 
fuselage, just forward of the ramp. The door is main­
tained in the locked position by four latch pins 
which are actuated by a handle located in the center 
of the door. After the latch pins are released, the 
door is raised manually with an in ward vertical move­
ment. 

The door is held in the open position by a spring­
loaded latch , which must. be manually released be­
fore the door can be closed. 

I WARNING I 
Do not open the paratroop door at airspeeds 
above 150 KIAS. 

JUMP SIGNALS (Some Airplanes) 
Jump signals consist of green and red lights. A green 
and a red light are located on the forward frame of 
the right paratroop door, on the forward lighting con­
trol panel, and on the paratroop panel (figure 4-142). 
The lights are controlled by a three-position (CA U­
TION, OFF, JUMP) toggle switch located on t he para­
troop panel. The lights are operated by DC power 
through the troop jump signal circuit breaker on the 
battery compartment distribution panel. When the 
jump signal switch is in the CAUTION position , the 
red lights illuminate, and when the switch is in the 
JUMP position, the greery ligh ts illuminate. 

AIR DEFLECTORS 
The left air deflector has been disabled on airplanes 
c.overerl by this manual ; h oweVf~r , a fixed air deflec­
tor is located at each o f the following positions: the 
20MM and 40MM gun positions, GTC inta ke, 2 KW 
illuminator, and right scanners window. An air deflec­
tor is located on the right side of the fuselage, for­
ward of the right paratroop door , forming the rear 
section of the main landing gear wheel well faring. 
The air deflector is opened electrically to approxi­
mately 30 degrees (15 .5±0.5 inches) by actuation 
of a three-position (OPEN, OFF, CLOSE) air deflector 
switch on the paratroop panel (figure 4-142). A warn­
ing light below the switch glows when the door is 
not completely closed. T he switch and the warning 
light. are energized by 28-volt DC power through the 
paratroop air deflector circuit breaker in the main 
power distribution box . 

4-269 



T.O. 1C-130(A)A-1 

paratroop panels 

Figure 4-142. 

Note 

Placing either air deflector door control 
switch to the CLOSE position will cause 
the air deflector door to close regard­
less of the position of the other control 
switch. The door cannot be opened by 
either switch if the other switch is in 
the CLOSE position. 

SINGLE POINT REFUELING. 

A single point refueling and defueling system is built 
into the airplane. By using this system, all normal re­
fueling and defueling can be done without climbing 
on the wings or moving the fuel truck. The hose 
from the fuel truck is attached to the fueling re­
ceptacle, located in the right wheel fairing, and any 
or all tanks may be serviced from t.hat point. Con­
trols and indicators for the single point system are 
located on the single point fuel panel , which is 
located immediately above the fueling receptacle . If 
tanks are to be filled to their single point capacity , 
a dual float valve in each tank shuts off flow when 
the upper limit of that tank is reached. 
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Note 

All external tank provisions on the single 
point refueling panel were provided for a 
type of combat pylon tank that was not 
installed in production ; and are inopera­
tive for the pylon tanks installed on the 
airplanes. All fueling of the pylon tanks 
must be accomplished at the individual 
filler ports of the pylon tanks. 

Note 

For maximum range missions. tanks may be 
topped off through the individual tank filler 
ports after single point servicing. 

Defueling and tank -to-tank transfer operations are 
accomplished by use of the tank boost pumps. 

SINGLE POINT REFUELING SYSTEM 
(AIRPLANES AF53-3129 THROUGH 
55-0014) 
On these airplanes refueling and defueling is accom ­
plished through the crossfeed manifold (figure 1-18). 
On refueling, fuel flow is through the fueling recep· 
tacle, through the crossfeed manifold. and into the 
tanks. On defueling , fuel fl ow is reversed. 

SINGLE POINT REFUELING SYSTEM 
(AIRPLANES AF55-0029 AND UP) 

On these airplanes refueling is accomplished through 
the refueling manifold (figure 1-19). On refueling, fuel 
flow is through the fueling receptacle, through the r e­
fueling manifold, and into the tanks. On defueling, fuel 
flow is from the tanks, into the crossfeed manifold, 
through the ground transfer valve to the refueling 
manifold, then through the fueling receptacle . 

SINGLE POINT REFUELING SYSTEM 
CONTROLS. 

Controls for the single point refueling system are 
located on the fuel panel in the right wheel £air i11p.. 
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Master Switch (Airplanes AF53-3129 through 
55-0014) . 

A master switch for the single point refueling system 
is located on the single point refueling control panel 
(figure 4-143 ). The switch is a five-position (REFUEL. 
DE-FUEL, PRE-CHKPRI. PRE-CHK SEC, DRAIN & 
OFF) r otar y switch by which the system fu nction is se ­
lected. In the REFUE L position, the sys tem is set up 
to supply fuel as far as the individual tank inlet valves, 
and the fue l quanti ty gages are energized . In DE -FU EL, 
the valves controlled in RE ru EL are moved to the same 
positions . In addition. the individual tank inlet valves 
are closed {overriding the tank -selector switches if 
nP.~essary) to prevent accidental fuel t ransfer or re­
circulation, and the quanti ty gages are deenergized . 
In PRE-CHK PRI, the system is energized as in RE­
FUEL and, inaddition, power is supplied to one set of 
checkout solenoids in the tank dual float valves. Op­
eration of the checkout solenoids closes the dual float 
valves . If placing the switch in the PRE-CHK PRI po­
sition stops fuel flow to the tanks, it is an indication 
that the dual float valves are functioning normally and 
automatically shut off flow when single point capacity 
is reached . PRE-CHK SEC performs the same test 
on the second set of checkout solenoids in the dual float 
valves. In the DRADl & OF F position the refueling 
system is isolated from the crossfeed manifold. All 
circuits of the master switch are energized by 28-volt 
DC, through the refuel valves circuit breakers from 
the wheel well bus. 

Master Switch (Airplanes AFSS-0029 and Up). 

A master switch for the single point refueling sys­
tem is located on the single point refueling control 
panel {figure 4-143 ). The switch is a six-position 
(REFUEL, DE-FUEL, PRE-CHK PRI, PRE-CHK 
SEC, DRAIN, OFF) rotary switch by which the system 
function is s e lected. In the RE FUEL position the system 
is set up to supply fuel as far as the individual tank inlet 
valves, and the fuel quantity gages are energized. In 
DE- FUEL, the valves contro lled in REFUEL are 
moved to the same positions as during refueling. In 
addition, the individual tank inlet valves are closed 
{overriding the tank-.selector switches if necessary) to 
prevent accidental fuel transfer or recirculation. The 
quantity gages are deenergized. In PRE- CHK PRI 
the system is energized as in REFUEL and, in addi­
tion, power is supplied to one set of checkout sole­
noids in the tank dual float valves. Operation of the 
checkout solenoids closes the dual float valves. If 
placing the switch on the PRE-CHK PRI position 
stops fuel flow to the tanks, it is an indication that 
the dual -float valves are functioning normally and 
will automatically shut off flow when single poinl cap­
acity is reached. PRE-CHK SEC performs the same 
test on the second set of checkout solenoids in the dual 
float valves . In the DRAIN position the drain pump is 
turned on and the drain valve, which a llows the trans­
fer of trapped fue l in the r efueling manifold to the 
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No. 3 internal tank, is opened. In 0 FF, the single point 
refueling system 's isolated from the r emainder of 
the fuel system. All circuits of the master switch 
are energized by 28-volt DC, thr ough the refuel 
valves circuit breakers from the wheel well bus . 

Tank-Selector Switches. 

E ight tank -selector switches are located on the single 
point refueling control panel (figure 4 -143). The 
switches are two-position (REFUEL, OFF) rotary 
switches that route 28-volt DC to the motor-driven 
refueling shutoff valves located in thP. supply lines to 
the fuel tanks . The external tank switches are not 
used. 

Note 

The master switch must be placed in RE­
FUEL, PRE-CHK PRl, or PRE -CHK SEC 
position to energize the refueling relays be­
fore the tank-selector switches will function. 

Ground Transfer Switch (Airplanes AFSS-0029 
and Up). 

A ground tr ansfer switch is located on the s ingle point 
refueling control panel (figure 4-143) . Thi s two-position 
(GROUND TRANSFER, OFF) rotar y switch controls 
the ground t rans:er valve. Twenty-eight volt DC is 
routed from the wheel well bus to the REFUE L and DE­
FUEL positions on the master switch, to the ground 
transfer switch, then to the valve. Thus, the ground 
transfer valve may be opened only when the master 
switch is in either the REFUEL or the DE- FUEL po­
s it ion. In any other positions of the master switch, the 
ground transfer switch is bypassed, and the transfer 
valve is energized to the closed position. 

SINGLE POINT REFUELING SYSTEM 
INDICATORS. 

Indicators for the single point refueling system are 
located on the fuel panel in the right wheel fairing . 

Fuel Quantity Indicators. 

Eight fuel quantity indicators are located on the single 
point refueling control panel (figure 4-143). Each of 
the four internal tank indicators is electrically con­
nected to a capacitance gage in a fuel tank and gives a 
visual indication, in pounds, of the fuel in that tank. 
The indicators are energized through the master switch 
when the switch is in the REFUEL, PRE-CHK PRI, 
or PRE-CHK SEC POSITION. Single - phase 115-volt 
400 - cycle AC to operate the quantity indicators is 
taken from the main inverter bus. Circuit protection 
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is provided by the fuel quantity power units circuit 
breakers on the main power distribution panel. 

Fuel Pump Warning Light (Airplanes AFSS-0029 
and Up) 

A master switch not off ground transfer valve open 
warning light is located on the single point refueling 
control panel (figure 4-143) . This warning light is 
illuminated when the master switch is in any position 
other than OFF. Also, in case of failure of the ground 
transfer valve in the open position (normally, turning 
the master switch to OFF closes the ground transfer 
valve) the light remains illuminated. The purpose of 
this light is to warn anyone closing the single point 
refueling door that the system is not in flight condition. 

REFUELING , DEFUELING, AND FUEL 
TRANSFER OPERATIONS. 

Note 

Refer to the C-130A Maintenance Instruction 
handbook for refueling, defueling, and fuel 
transfer operations. 

ANGLE OF ATTACK/STALL 
WARNING SYSTEM. (AIRPLANES 
MODIFIED BY T.0 . 1 C-130-708) 
The angle of attack/ s tall warning system provides the 
pilot and copilot with a positive visual indication of the 
airplane's stall margin (V / Vs), and an audible warning 
of impending stall. The visual r eference is provided 
by two indicator assemblies (pilot' s and copilot's) 
mounted on the main instrument panel (figures 1-53 and 
1-54). The color coded bands and reference points on 
the indicator scale represent specific angle of attacK 
ranges and specific maximum performance indexes for 
controlling the airplane. especially during assault op­
e rations . These indicator calibrations are based on the 
known aerodynamic characteristics of the airplane as 
derived from flight t ests. The audible warning of 
impending stall is accomplished by actuating a stall 
warning horn mounted at the bottom left of the main 
instrum ent panel. The angle of attack/ stall warning 
system is intended to provide th e pilot with a supple ­
ment to the presently available instruments for ob­
taining maximum airplane performance during assault 
operations. During maximum performance missions, 
use of the angle of attack/ stall warning system as the 
flight r eference in close-up stall maneuvers usually 
e liminates the need for constant checking of the air­
s peed indicator and performance data curves. It should 
be noted, however, that the basic aerodynamic charac­
teristics and data, provided in T .O. 1C-130A-l-l , are 
valid and applicable with or without the operation of 
the angle of attack/ stall warning system. Knowledge of 
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the airplane's characteristics and limitations is 
essential to correct interpretation of system outputs 
and to enable corrective maneuvering of the airplane. 
The angle of attack/ stall warning system consists of a 
wing transmitter assembly, a flap pos ition transmitter 
assembly, a computer unit assembly, two indi cator 
assemblies, an angle of attack and stall warning test 
switch function, a press-to-test continuity fault light. 
and a stall warning horn assembly . 

WING TRANSMITTER ASS EMBLY. 

The wing transmitter assembly (mounted on the lead­
ing edge of the right wing) is the sensing element of the 
angle of attack/ stall warning system. It contains a 
movable vane mechanically coupled to the shaft of two 
tandem-mounted potentiometers. The vane senses 
and moves with the airflow pattern which varies with 
changes in wing angle of attack. The potentiometers 
translate the movement of the vane to corresponding 
electrical signals. The output signal of one poten­
tiometer is applied to the angle of attack circuitry ; the 
other potentiometer signal is applied to the stall 
warning circuitry. 

FLAP POSITION TRANSMITTER 
ASSEMBLY. 
The flap positior. transmitter assembly consists of 
two tandem-mounted rheostats. The rheostats are 
mechanically coupled to the wing flaps (Position Drive 
Coupling) so that the position of the rheostat wipers 
is determined by the posit ion of the flaps. The rheo­
stats provide the required electrical compensation into 
the system circuits to offset the aerodynamic influence 
of the flap position. The output of one rheostat is ap­
plied to the angle of attack circuitry, the output of the 
other rheosta t is applied to the stall warning circuitry. 

COMPUTER UNIT ASS EMBLY . 

The computer unit assembly consists of four plug-in 
modules which contain the principle electric and 
electronic circuitry of the angle of attack/ stall warn­
ing system. 

Angle of Attack Circuit Module Assembly. 

This module contains a bridge circuit which translates 
the electrical inputs received from the wing trans­
mitter assembly and the flap position transmitter 
into an electrical signal. The signal output of the 
angle of attack circuit module assembly is applied 
to the indicator assemblies. 

Stall Warning Circuit Module Assembly. 

The stall warning circuit module assembly contains 
an electronic switch which activates the stall warning 
horn assembly. Whenever the level of the electrical 
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signals applied to the module exceeds a threshold or 
predetermined level, the switch closes and 28 volts 
DC activates the stall warning horn. The signals ap­
plied to the stall warning circuit module assembly are 
received from the wing transmitter assembly and the 
flap position transmitter assembly. 

Angle of Attack and Stall Warning Test Circuit 
Module Assemblies. 

These two modules contain the necessary switching 
and circuitry to self-test the angle of attack/ stall 
warning system. The modules, together with the 
angle of attack and stall warning test switch and the 
press-to-test continuity fault light, provide the s ystem 
with a pre-flight or in-flight checkout capability . 

INDICATOR ASSEMBLIES. 
The pi lot and copilot indicator assemblies are mount­
ed above the main instrument panel glare shield. 
Each of the indicator assemblies is a damped DC­
milliammeter with an illuminated scale. The scale is 
calibrated and color-coded to designated specific per­
formance ranges of the C-130A airplane. With the 
system inoperative, the indicator pointer is positioned 
at 1.01 Vs on the scale. With power applied(airplane 
on the ground), the pointer rests a t a point corre­
sponding to the quiescent position of the wing trans­
mitter assembly vane. During flight the pointer 
registers the airplane's angle of attack relationship to 
V ' Vs sensed by the wing transmitter assembly. 

Note 

The 1.4 V/ V s reading is not to be used as an 
airspeed- V 1V s comparison point during the 
flaps-up condition. 

ANGLE OF ATTACK AND STALL 
WARNING TEST PANEL. 

The angle of attack and stall warning test panel 
mounted on the pilot's main instrument panel, con­
sists of a spring-loaded, three-position switch with 
center off. When the switch is placed in the ANGLE 
OF ATTACK position (LEFT), the angle of attack 
circuitry is tested for function and calibration. If the 
system is operative, the pointers of both indicator 
assemblies should deflect to the center of the indicator 
scale ( 1.4 Vs ± 1 pointer width) and the A/ A TEST S/ W 
fault indicator light should not light. Placing the switch 
in STALL WARNING position (RIGHT), enables the 
testing of the stall warning circuitry and stall warning 
horn assembly. If the stall warning system is operative 
the stall warning horn will be actuated and the A/ A 
TEST S/ W fault indicator light should not light. Fail­
ure to obtain a functional reaction or lighting of the 
A/ A TEST S/ W fault indicator light during a test in­
dicates a maliunction in the circuitry being tested. 
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POWER DISTRIBUTION. 

The angle of attack/ stall warning system is supplied 
28-volls DC from the airplane's RH wing bus. Power 
is applied lo the system through four circuit breakers. 
Two of the circuit breakers supply the angle of attack 
and stall warning sections separate ly. The third cir­
cuit breaker supplies the deicing heater elements 
located in the wing transmitter assembly . The fourth 
circuit breaker supplies the angle of attack indicator 
lighting contr ol. Power is applied to the system 
whenever the a irplane's 28-volt RH wing bus is 
energized. 

NORMAL FLIGHT OPERATION. 

With the exception of manual operation of the wing 
transmitter assembly deicing circuit, the angle of 
attack/ stall warning system is fully automatic. Pre­
cise information based on the a irplane's angle of attack 
is continuously displayed on the pilot and copilot in­
dicator assemblies and audible warning of impending 
stall is provided at a point predetermined to enable 
recovery maneuvers. During impending stall con­
ditions, the pointer of the indicator moves towards the 
red stall warning bar on the scale. When the pointer 
reaches 1.1 V / Vs the stall warning horn is actuated. 
The actual stall point will occur when the indicator 
pointer reaches 1. 0 V / Vs· 

MISCELLANEOUS EQUIPMENT. 

Miscellaneous equipment consist s of windshield 
wipers, toilet and galley facilities, ladders, protec­
tive covers and alarm bells. 

WINDSHIELD WIPERS. 
Two electrically actuated windshield wipers are in­
stalled, one on the pilot's windshield panel and one on 
the copilot's windshield panel. The speedof thewind­
shield wipers is controlled by a six -pos ition (PARK, 
OFF, FAST, 2, 3, SLOW) rheostat-type windshield 
wiper control switch on the copilot's auxiliary con­
trol panel (figure 1-4). The windshield wipers are 
powered by 28-volt DC power through the windshield 
wiper circuit breaker on the flight station distribution 
panel. 

Note 

Windshield wipers are ineffective at air­
speeds greater than 180 knots . 

TOILET FACILITIES. 
Toilet facilities consist of an urinal located to the 
rear of the right paratroop door. 

) 
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GALLEY EQUIPMENT. 

A galley (figure 1-1) is installed at t he forward right· 
hand end of the cargo area and is equipped with two 
B-1 hot cups, two CNU-2/C insulated thermos jugs , 
and a cup dispenser containing 100 cups. A waste 
storage container Is provided on the cargo floor in 
this area. Power to each thermos jug is controlled by 
a toggle switch located on the front of the galley. 
Each switch has ON and OFF positions. An indicator 
light, adjacent to each switch, illuminates when power 
is applied. Hot cup temperature is se lected by indi­
vidual rotary switches. Power supplied to the thermos 
jugs and hot cups is 115-vol t, 400-Hz, singlephase ac 
supplied through the GALLEY POWER circuit breaker 
on Lhe cargo comparLment ac circuit breaker panel. 

LADDERS. 

An escape ladder is installed on the flight station aft 
bulkhead and a permanently installed ladder and hand 
rail are provided for access to the flight deck. One 
maintenance ladder, and one paratroop door ladder is 
provided. Th<:> maintenance ladder has no specific area 
in which to be stowed. 

WARN ING I 
With the escape ladders installed, it is im­
possible to exit the airplane from the center 
overhead cargo compar tment escape hatch 
using the left side of the ladder . 

RAMP SAFETY LANYARD 

A safety lanyard, consisting of a reel-mounted cable 
with a loop in the end is installed at the aft left. 
hand side of the cargo compartment. This lanyard is 
provided for personnel safety, by securi ng lanyard to 
a belt or harness worn by personnel, when working 
in this area during flight. 

PROTECTIVE COVERS. 

Protective covers for the engine tailpipes are stowed 
in a container atta'ched to the left side of the cargo 
compartment fuselage , next to the aft cargo door 
(figure 1-1 ). Protective covers for the e ngine inlet 
air ducts are stowed (figure 1-1} on the left and right 
sides of the cargo compartment. Protective covers 
for the pitot tubes are stowed in the m iscellaneous 
stowage container on the floor aft of the flight station 
ladder. 

CREW ENTRANCE DOOR 

The aircraft is normally operated with the crew 
entrance door removed. A modified door (figure 
4-144) may be installed for ferry flights. 
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WARNING I 
When operating the handle, stand clear 
of the door. This will prevent injury 
to personnel should th<:> door fall free. 

Do not enter the aircraft through the 
crew entranc«:> door !Jecause of possibl«:> 
damage to TV / Laser equipment. 

When opening the door from the inside, 
use the hand lanyard to restrain the 
door if it should fall free. 

ALARM BELLS. 

See EMERGENCY EQUIPMENT in Section I. 

AIRPLANE/ ARMOR/ BALLISTIC 
CURTAINS 

Armor plating and ballistic felt is installed in the air­
craft for personnel security and protection of some 
vital aircraft components. 

LIFE HISTORY RECORDER 
SYSTEM (MXU·553/ A) (LHR), AIR· 
PLANES 

A life history recorder system (LHR) is installed which 
will obtain structural stress and airplane usage data for 
the purpose of more accurately predicting life expec­
tancy of the airframe in support of the Aircraft Struc­
tural Integrity Progra m (ASIP). The recorder is located 
on the right side of the fuselage just aft of FS27 4. 

The system consists of airborne elements: A recorder, 
converter-multiplier and various airplane sensors. Para­
meters monitored by these sensors are airspeed, al ti­
tude, normal acceleration , control surface positions, 
cabin pressurization , pitch and yaw rates, strain at 
various locations and certain taxi related parameters. 
115-volt AC power is supplied to the recorder from 
the RH AC BUS and 28-volt DC power is supplied 
to the recorder from the MAIN DC BUS through the 
ASIP/LHR circuit breakers located on the main 
power distribution box. 
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Figure 4-144. 

DOCUMENTARY DATA SWITCHES 

Twenty-four documentary data thumb wheel type 
switches, accessible through the lower hinged door, 
are provided to manually dial in pertinent documen­
tary data (figure 4-145). Data is manually dialed in 
by the flight crew prior to taxiing for take-off and 
again after all taxiing has been completed. These 
switches are grouped in sets lo record data as follows: 

1. AIRCRAFT SERIAL NUMBER. - Dial in the 
last four digits of the airplane serial number. 

2. Airplane GROSS WEIGHT. When gross weight is 
1000,000 pounds or greater, dial in the first four 
digits of gross weight. When gross weight is less 
than 1000,000 pounds, the first digit dialed in will 
be zero, then dial in first three digits of gross 
weight. (Before and after flight.) 

Note 

First digit will always be zero if gross 
weight does not exceed 99,999 pounds . 

3. FUEL WEIGHT. Enter fuel weight in hundreds of 
pounds, excluding fuselage benson tank fuel. When 
fuel weight is 10,000 pounds or greater, the first 
digit dialed in will be zero; then dial in first three 
digits of fuel weight. When fuel weight is less than 
10,000 pounds, the first two digits dialed in will be 
zero; then dial in first two digits of fuel weight. 
(Before and after flight.) 

4 . BASE of ASSIGNMENT. Dial in zero zero (00) . 

5. MISSI01'1. Dial in zero zero (00) since the mission 
will be automatically obtained from recorded data. 

6. CONFIGURATION. Dial in 010 for C-130A air­
pla nes or 020 for C-1300-6 airplanes. 
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7. Date, YR - MONTH - DAY. Dial in the zulu 
date on which the flight takes place. For single 
digits on month and day, precede the number 
with a zero. 

RECORDER TAPE CARTRIDGE 

A removable recorder tape cartridge, with a capacity 
to record 15 hours of data, is con tained within the 
recorder. The tape cartridge is removed when fu ll 
and shipped to the data processing facility. Installa­
tion/removal of the tape cartridge is accomplished by 
opening the upper hinge door of the recorder and 
depressing the center spring lock. If it is determined 
that inadequate tape remains for the flight, remove 
the existing cartridge and replace with a fresh one . 
Tape n~maining may be read directly from the cart­
ridge, in percent of usable hours, through a window 
(figure 4-145) located on the front of the recorder 
unit. 

POWER SWITCH AND MOMENTARY ON 
SWITCH 

A two-position (ON-OFF) switch is installed on the 
circuit breaker panel below the recorder. A spring 
loaded momentary ON switch is installed next to 
the power switch. 

BUil T-IN-TEST BUTTON 

A pres-to-test. button, located on lower front of the 
recorder, is used to allow the system to perform a 
self test (figure 4-145). When the button is pressed, 
the recorder will self-test. 

INDICATOR LIGHTS 

There are four indicator lights on the lower front or 
the recorder (figure 4-145). These lights are decaled 
TEST, MUX, SUP DATA and REG. The function o( 
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lhe TEST lighl while illuminated is to indicate the 
recorder is performing a sel f-test. The function of 
the MUX, SUP DATA and REC lights if illuminated 
is to indicate that the system has a malfunction and 
lo isolate the malfunctio n. A power on indicator 
light labeled RECORD ON is located on the recorder 
circuit breaker panel and remains illuminated during 
recorder operation. 

OPERATIONAL CHECKOUT OF THE 
RECORDER SYSTEM 

The operational checkout of the recorder will be 
accomplished by the flight crew after d ialing in 
the pertinen t data. Accomplish system check as 
follows: 

1. Ensure tapP cartridge is installed properly by firm­
ly pressing the left and right hand corners of cart­
ridge . Ensure remaining tape is adequate for flight. 

2. EnsurP all pertinem da t.a has been dialed into 
the recorder. 

3. Close both doors on the recorder and latch sec 
securely. The tape cartridge door must be closed 

as recorder will not operate because a built-in 
swilch is closed by the upper door. 

Note 

CAL/ DEACTIVATE switch on the recorder 
should remain in DEACTIVATE (UP) posi-
1tion at all times. 

4. Ensure all circuit breakers are closed. Press to 
test RECORD ON light. Position t he ON/O FF power 
swit ch to ON. Position the momentary ON switch to 
the UP position until the RECORD ON light re­
mains illuminated. 

5. Press TEST, MUX, SUP DATA. and REC lights 
for light bulb check. Approximately 30 seconds after 
Power Switch has been turned on, the red TEST 
light wil l illuminate. This light indicates that an 
automati c built-in-lest (BIT) is being a ccomplished. 
This TEST light. will last. for approximately 20 sec­
onds and will go out. If MUX, SUP DATA and 
REC lights do not illuminate , recorder system is 
now in a "GO" condilion . 
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Note 

The system should be allowed to operate 
throughout the taxi, takeoff, night and 
Ian ding regimes with no further attention. 
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6 If tlw MUX, SUP DATA, and/or REC light should 
illuminate , a malfunction exists. Retest the system a- @J 
gain by momentarily pressing the Built-In -Test button. 
The red TEST light will illuminate and remain on 
during the BIT for approximately 20 seconds. If any 
of the fa ilur11 lights still illuminate, a malfunction con· 
dition exists. Turn POWER SWITCH off. Maintenance 
will perform system checkout at earliest possible time. 
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INTRODUCTION. 

This airplane has certain well-defined operational 
limitations . To obtain maximum performance requires 
careful consideration of these limitations. This section 
contains limitations which are not repeated elsewhere 
in the handbook, although specific references to this 
section will be found. Some limitations are shown as 
instrument markings (figure 5-1). Power plant limits , 
other than those included as instrument markings, 
are shown in figure 5-2. A summary of limitations 
is shown in figure 5-8. 

MINIMUM CREW REQUIREMENTS. 

The minimum crew required to operate this airplane 
(s a pilot, copilot, and flight engineer. Additional 
crew members may be added, as required, at the 
discretion of the commander. 

INSTRUMENT MARKINGS. 

Flight and engine instrument markings are shown in 
figure 5-1 and are not r epeated in text. 

CENTER OF GRAVITY LIMITATIONS .. 5-18 

PROHIBITED MANEUVERS. . . . . . . . . 5-19 

RAMP LOADING L™ITATJONS ..... . .... 5-19 

TAXI AND GROUND L™ITATIONS ........ 5-19 

GROUND FLOTATION CHARACTERISTICS 
CHART ......................... 5-21 

SUBSTANDARD AffiFIELD 
L™IT A TIONS . . . . . . . . . . . . . . . . . . . . . 5-23 

LANDrnG GEAR L™ITATIONS 5-23 

SUMMARY TABLE OF 
L™ITATIONS ..................... 5.24 

Note 

The markings shown in this section are for 
flight station indications and are not to be 
confused with limits shown in the Handbook 
of Maintenance Instructions. 

POWER PLANT LIMITS. 
Operating time limit:;, allowable observed turbine 
inlet temperature ranges, engine speed limits, and oil 
pressure and temperature limits are tabulated in 
figure 5-2 and are not repeated in text. 

FUEL. · 

The fuels recommended for the T56-A-9 engine are 
Specification MIL-T-5624, JP4 and JP5. Mixing of 
these fuels with each other and with J P-3 , or with 
NATO equivalents of these fuels is permissible. In 
this case, the mixture will be considered as the grade 
which predominates in the mixture, and all operations 
will be in accordance with the operating instructions 
for that grade . If fueling at a field where J P -4 and 
JP-5 are not available, certain other fuels may be 
used as alternate or emergency fuels (see figure 5-3). 
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TOP 
instru111ent 111arkings 
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TORQUEMETER 

19,400 In . Lb. MaximumAllowable 

TACHOMETER 

c::::J 103 Pct Maximum Allowable. 

c::J1 98 Pct To 102 Pct Normal 

c:::::J 97 Pct Minimum Allowable 

: -- T:RB'NE INLET TEMPERATURE 
977°C Maximum Allowable. 

200°C To 927°C Normal (Continuousl. 

OIL PRESSURE 
Both Power Section And Gear Section 
Oil Pressure Are Indicated On This 
Instrument: Power Section Pressure 
By The Front Pointer; Gear Section 
Pressure By The Rear Pointer. 

POWER SECTION 

c:::J 205 PSI - Maximum Allowable 
After Start and Warmup 

CJ 250 PSI - Maximum Allowable ~ 
During Warmup 

~' 185 To 205 PSI - Normal 
CJ 185 PSI - Minimum Allowable 

(1003 RPM, Oil Temperature Normal ) 

GEAR SECTION 
CJ 250 PSI - Maximum Allowable Except 

During Start and Warmup at 
Temperatures Below l5°C 

~ 120 To 250 PSI - Normal (Flt operation) 
c::J 130 - 250 PSI Normal (Ground 

operation)100% Rpm, Temp. Normal 
c:=1 130 PSI - Minimum Allowable (Ground 

Operation atl003 RPM, Temp.Normal) 

c::::J 120 PSI - Minimum Allowable 
(Flight Operation ) 

OIL TEMPERATURE 
60°C To 85° C Normal. 

60° C Minimum 

85°C Maximum Continuous. 

85° C\To 100°C Taxi Maximum. ( 30 Min.) 
And lnflight 5-Minute Maximum 

Figure 5-1. (Sheet 1 of 5) 

Instrument markings should 
ref lect the corresponding 
numerica l values. Actuaf 
numerica l values govern 
limitations. 
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TOP 

BRAKE MODULATOR PRESSURE GAGE 

~ c:::J 300 PSI Minimum (Preload Air Charge) 

AIR SPEED 

c=J Radial; 145 Knots Maximum Allowable 
With Full Flaps. 

[ill] The Red Banded Pointer Constantly 
Indicates The Structural Speed Limit 

~ 
At Sea Level . 

NOTE: Disregard The Red Banded 
Pointer !Yellow Banded On 
Some Airplanes!. Fly The 
White Pointer Using The 
Limits In This Section. 

c:::J The White Pointer (Not Shown) Shows 
Indicated Air Speed . 

~ 
HYDRAULIC PRESSURE 

(Utility, Booster, and Emergency) 

C::J 3,500 PSI Maximum Allowable. 

CJ 2,000 PSI To 3,500 PSI Normal Operation. 
(2,900 PSI To 3,200 PSI Static Pressure) 

BRAKE PRESSURE 
(Normal and Emergency) 

~· E=:;J 3 ,500 PSI Maximum Allowable. 

I I 2,000 PSI To 3,500 PSI Normal Operation. 
(2,900 PSI To 3,200 PSI Static Pressure) 

[CJ 1,850 PSI One Brake Application 
Remaining . 

ACCUMULATORS 

c::::J 1,600 PSI - Maximum 

CJ 1,400 To 1,600 - Normal 

c::::J 1,400 PSI - Minimum 

FREQUENCY METER 

Q 380 Cycles Minimum Allowable. 

CJ 380 Cycles To 420 Cycles Normal. 

c::::J 420 Cycles Maximum Allowable. 

Figure 5-1. (Sheet 2 of 5) 
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LOAD 
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TOP 

AMMETERS (D-C GENERATORS) 

[==1] 400 Amps Maximum Allowable. 

ID 0 To 400 Amps Normal. 

LOADMETERS (TRANSFORMER RECTIFIERS) 

~ 1.03 Maximum Load. 

~ 0-1.03 Normal Load. 

VOLTMETERS (A-C GENERATORS) 

lc=Jl 110 Volts Minimum Allowable. 

[=:JJ 110 Volts To 125 Volts Normal. 

IDJ 125 Volts Maximum Allowable. 

AMMETERS(ENG DRIVEN A-C GENERATORS) 

[OJ 115 Amps Maximum Allowable. 

~ 0 - 11 5 Amps Normal. 

:METER (ATM A-C GENERATORS) ~ 

ll.__lj 83 Amps Maximum Allowable. , 

[LJ 0-83 Amps Normal 

VOLTMETER (D-C GENERATORS) 

(c::J] 27 Volts Minimum Allowable. 

ICJ] 27 To 29 Volts Normal. 

C=:JJ 30 Volts Maximum Allowable. 

1£(.)lj 
DC Generators are Limited 
To 175 Amps For 45 
Minutes, During Ground 
Operations, For Cooling 
Purposes. 

Figure 5-1. (Sheet 3 of 5) 
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~ 

c=J 

AMMETERS (PROPELLER SYSTEM 
DE-ICE A-C) 

PROPELLER SPINNER BASE. 

6S Amps Minimum Sufficient. 

6S Amps To BS Amps Normal. 

BS Amps Maximum Allowable. 

PROPELLER BLADE 

6S Amps Minimum Sufficient. 

6S Amps to BS Amps Normal. 

BS Amps Maximum Allowable. 

PROPELLER SPINNER NOSE 

7 S Amps Minimum Sufficient. 

7 S Amps To 100 Amps Normal. 

100 Amps Maximum Allowable. 

~ 

CABIN DIFFERENTIAL PRESSURE GAGE 

-1.2 

-1.2 

lS.B 

In. HG Minimum Allowable. ~ 
In. HG To lS .B In. HG Normal. 

In. HG Maximum Allowable. 

Figure 5-1. (Sheet 4 of 5) 

T.O. 1C-130(A)A-l 
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NCHES OF ~iJRCURY 

CABIN 
DIFF PRES 

25 

5-5 



T.O. 1C-130(A)A-1 

FIRE EXTINGUISHER SYSTEM 

Temperature GAGE READING 
(Of) 

-30 
-20 
-10 

0 
10 
20 
30 
40 
50 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 

MINIMUM 
288 
297 
307 
317 
327 
337 
347 
357 
368 
378 
384 
390 
395 
400 
406 
412 
418 
424 
430 
436 
442 

FLAP POSITION 

MAXIMUM 
348 
359 
369 
379 
389 
399 
410 
420 
432 
443 
449 
455 
460 
467 
473 
479 
486 
492 
498 
505 
511 

CJ Flaps 50 % Down 

c::J Flaps 100 % Down 

LIQUID OXYGEN QUANTITY 

25 Lite rs (Full) 

D 2 . 5 Liters (Minimum Fo r 
Norma l Use). 

UMU 
IN CASE OF EMERGENCY, OXYGEN USAGE MAY 
BE CONT INUED UNTIL SYSTEM IS EMPTY. 

FUEL PRESSURE TEST INDICATOR 

30 PSI Maximum Allowable Pressure. 

C=:J 20 To 30 PSI Normal 

!l:=.J 20 PSI Minimum Allowable Pressure. 

UMH 
Markings Are For Ground Check 
Of The Fuel Boost Pump. 

Figure 5-1. (Sheet 5 of 5) 
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power plant limits 

TIT RPM OIL PRESS (PSIG) OIL TEMP MAX INDICATED ENGINE CONDITION 
oc % RI G & 1 Pis & 

oc TORQUE - IN. LB 

GROUND OPERATION 

START LIMITS See sheet 2 Posi t ive Oil Pr . lndica- 100 

6 ti on by 35°0 RPM -54 

/ CC. ~ 

c6 ~ 250 250 85-100 Minimum until 
- ~ ·-- - -

For 30 Mins. "> ?-' & 
Start And oi I Temp Above 

GROUND IDLE ., , Worm Up Fligh1 Idle o0 c 
qJ.~ Only ond B.:law 

·-9+-
205 

105 .0 -- 4, 500 With Oi l 
MAX. REVERSE Temp Between 

60 - 85 0° to 40° 

96 . 5 --
'?~~ .~o 

~--?-' ~ --
FLIGHT IDLE 

92 .5Lt l 130 185& -54 &. -

STABILIZED 100 130 & I 6QO IC,1 85° 

TAKE-OFF 

102 250 205 
977 Except - - 85-100 -

For 5 M inutes T~KE-OF F POWER Momentary 19,400 
~MINUTES Surge 5 Minutes 

40 and in-

957 98 130 185 creasinii! - -

FLIGHT OPERATION 

MILITARY 977 102 250 205 85·100 19,400 - -
(30 Mins.) For 5 Mins. 30 Minutes 

957 - Then 
85 -

16, JOO 
CLIMB 927 - 60 - 85 

CONTI NUOUS 
MAXIMUM 927 

4C and In-
CONTINUOU'.: - 98 120 185 creasin9 OPERATI ON 

- -

& UNDER STABILIZED CONDITIONS ALLOWABLE FLUCTUATION IS ± 20 PSI. 

,&. INDICATED LIMITS FOR GROUND OPERATION ONLY .AT THE LOWER LIMIT FOR FLIGHT IDLE, ENGINE DRIVEN 
GENERATOR SHOULD STAY ON THE LINE AND BLEED VALVES MUST REMAIN CLOSED. & 160 PSI IS THE MINIMUM POWER SECTION OIL PRESSURE AT LESS THAN I 00% RPM DURING GROUND 

IA OPERATION. 
0 

~ 250 PSI MAY BE EXCEEDED DURING START AND WARMUP WITH AMBIENT TEMPERATUR ES BELOW 15 C. 
b... OPERATION BELOW 130 PSI WHEN RPM IS BEL~W 100% IS PERMITTED IF 130 PSI CAN BE MAINTAINED AT 
2.\ 100% RPM WITH OI L TEMPERATURE 60° TO 85 C. 
& - 54°C WITH MIL-L-7808 OIL 

- 40°C WIT H MIL-L-23619 

Fi g ure 5 - 2 . f She et 1 of 2 1 
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ST ART LIMITS - TIT 

OVERTEMPERATUR E DURING START 

CONDITION ACTIO N 

5-8 

TIT exceeds 83cl°C excluding: 
l. Initial momentary overshoot 

Record in Fo rm 781. 

2. Momentary peak ot 94 percent 
rpm. 

TIT exceeds 850°C (excluoing momentary 
peak ot 94 percent rpm). 

Discontinue the start ono record in 
Form 781 . One restart is permitted ofter 
cooling to below 2000C TIT. If TIT exceeds 
8so0 c on second start, discontinue start 
ond record. Restart is not recommended . 

CAUTI ON Discontinue the start and record in 
TIT exceeds 965°C. Form 781 . (An overtemperoture inspection is re qui red . 

A torch other t han normal enrichment burst requires on overtemperoture inspection. 

POWER ACCELERATION PEAK 

Tl T exceeds 977°C for more than 5 
seconds or exceeds 1070°C momentori ly . Reduce power to hold temperature within limits . 

Record in Form 781. (Overtemperoture inspection 
required be fo re next flight). 

PROPELLER GOVERNING LIMITS 

NORMAL 98.0 · 102.0 percent. If a stable RPM cannot be maintained, excluding allowable cyclic var iauons of plus (• ) and minus I·) 
0.5% within normal operating limits (total of 1%), refer to Propeller Failures in Section Ill. !Cyclic var1a11on of plus (+) and minus ( ) 
0.5% is actually Y,% on either side of a stable RPM for a total of 1%) 
97% Minimum . Shut down engine. 
103% Maximum· (Does not apply to momentary surges) 

STARTER OPERATING LIMITS 

1 minute ON. 1 minute OFF, 1 minute ON, 1 minute OFF. 1 minute ON. 30 
minutes OFF. 

POPOUT: BY 70% RPM. 

PULLOUT: AT 72% RPM MAX. 

NOTE 
Underscored values on shee t 1 denote limits; values not 
underscored on sheer denote norma l operating values. 
All li mih on thi s fiyurt! ore flight station limits and ore 
not to be confused wi t11 maintenance manual limits 

Power opplicotions above 927°C {except for 
toke-off) will be used only as on emergency 
requirement . A form entry, transcribing t he 
amount of temperature and its duration, is requi red 
fo r each application above 927°C (other than toke -off) . 

Figure 5 -2. ( Sheet 2 of 21 



The following defines fuel categorizations: 

(1) Recommended Fuel: A fuel which has been deter­
mined through engine qualification testingto satisfac­
torily perform in affected engines under all conditions. 

(2) Alternate Fuel: A fuel which can be used with a 
possible loss of efficiency. The use of this fuel might 
result in increased maintenance or over haul cost. 
Limitation of significant nature such as reduced rate 
of climb, altitude , range, etc, properly places a fuel 
in the alternate category rather than recommended. 

(3) Emergency Fuel: A fuel which will cause signifi­
cant damage to the engine or other systems; and 
therefore, its use is limited to a one-time flight. 

The fuels are li sted below in order of preference: 

(1) Recommended Fuels: 
MIL-T-5624, JP-4 and JP-5. 

(2) Alternate Fuels: 

(a) Jet B (wide cut gasoline). 

(b) Aviation gasoline (non -leaded grades 73 
and 80 not containing TCP). 

(c) JP-3. 

(d) High flash point kerosene (JP-5 type) . 

(e) Kerosene fuels Jet A and Jet A-1. 

(3) Emergency Fuels: 

Aviation gasoline (leaded grades) 80/ 87, 100/ 130, and 
115/ 145 not containing TCP. 

See figure 5-3 for applicable specifications and NATO 
symbols for fuels that may be used in the T56-A-9 
engine. 

NA TO fuels F-30 and F-42 should not be us ed 
if mission requirements necessitate opera­
tion in temperatures below -30 ° F. NATO 
fuels F -3 4 and F-44 shou ld not be used if 
operating temperatures below -40° F are 
anticipated. 

--c:~:~---~0.~~~-~:~::: J 
The presence of even relatively small quanti­
ties of TCP results in severe erosion, scaling, 
and pitting of the first stage turbine nozzle 
vanes and the turbine inlet thermocouples. 
Automotive gasoline is not acceptable due to 
the common use of TCP and a variety of 

T.O. 1C-130CA)A·l 

other undesirable additives. Th e use of 
aviation gasoline containing tetraethyl lead 
(grades 80, 87, 1001130, and 115 145) 
must be held to a minimum due to the heal 
absorbing quality of the lead coating which is 
deposited in the turbine section. If engines 
have operated an accumulated total of 50 
hours on emergency fuels, the hot section of 
the engine must be inspected. Damage de­
rived from use of alternate fuels will be 
determined during the next scheduled phase 
inspection . When aviation gasol ine is used, 
decreased lubricity to all fuel components 
can be expected. Further, continued use of 
aviation gasoline will result in engine power 
loss and deer eased engine operating effi -
ciency . 

The engine power available when using alternate or 
emergency fuels is not affected in electronic fuel 
scheduling since a specific turbine inlet temperature 
is scheduled for each throttle position. However, 
external temperature datum valve adjustment may be 
necessary for consistent engine starts when using 
alternate or emergency fuels. 

When attempting a start with JP-5 and kero­
sene type fuels at ambient temperatures 
below-37°C (-35 °F) , the TIT and RPM shou ld 
be closely monitored since stall and over­
temperature may be experienced during th e 
start. 

HIGH RATES OF CLIMB. 

High rates of climb may create a fuel boiling venting 
problem. The rate of climb should be restricted to 
the values shown in the following table, depending on 
the fuel used and the fuel temperature (all figures 
estimated) . 

Fuel Tern-
perature, Start 

Type of Fuel of Mission Rate of Climb 

Aviation 80° to 90°F Max. rate of climb to 
gasoline and 30 ,000 ft. Above 30 ,000 
JP-3 ft, 300 ft/ min. 

Aviation 90° t:O 100- F Max . rate of climb to 
gasoline and 24 ,000 ft. Above 2 4 ,000 
JP-3 ft, 300 ft/ min. 

Aviation 100° to 110° F Max. rate of climb to 
gasoline and 18 ,000 ft. Above 18 ,000 
JP-3 ft, 300 ft/ min. 

Aviation 110° to 120° F Max. rate of climb to 
!.!asoline and 14 ,000 ft. Above 14 ,000 
,J J> . 3 ft, 200 ft/ min. 

5-9 
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fuel availability chart 

MILITARY FUEL NATO FREEZE 
SPEC IFICATiON GRAD[ W MBO L PO IN T 

Of 

RECOMMENDED FUELS 

MILT 5624 JP- 4 F- 40 - 76 

MIL - J-5624 JP- 5 F- 44 - 55 

ALTERNATE FUELS 

HIGH FLASH POINT KEROSENE JP- 58 F- 42 - 40 

F-34 -40 

KEROSENE 

F- 34 -55 
F- 35 
WI TH 
FS ll -

EMERGENCY FUELS 

M IL-G- 5572 80/ 87 F- 12 - 76 

LEADED AVIATION GASOLINE 
M IL-G - 5572 100/ 130 F-18 - 76 

MIL-G - 5572 115/ 145 F-22 - 76 

Figure 5-3 
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Fuel Tem­
perature, Start 

Type of Fuel of Mission Rate of Climb 

J P-4 Up to 125 ° F Not restricted. 

JP-4 

JP-5 

125° F to 135° F Max. rate of climb to 
29,000 ft. Above 29,000 
ft. 300 ft/ min. 

Up to 135 °F Not restricted. 

When using high vapor pressure fuels, J P-3 , and 
aviation gasoline, loss of fuel in climb can be incurred 
by boil-off, due to volatility, and by slugging. 

Slugging occurs as a result of the fuel frothing, and 
departing vapors entrain large quantities of froth while 
spewing from the vents. Foaming tendencies are 
aggravated by high vapor pressures , low ambient 
pressures, high initial fuel temperatures, and high 
rate o f climb. 

Note 

The presence of small quantities o f aviation 
gasoline in turbine fuel can trigger foaming. 

Loss of fuel due to boil-off and slugging should occur 
in a relatively short period following arrival at boil­
ing altitude. All such losses should be assumed to 
occur during climb. As with J P-4, commercial jet 
fuels , and JP-5 turbine fuels are characterized by low 
volatility, therefore boil-off and slugging a:e consid­
ered unlikely. However, JP-3 and aviation gasoline 
have relatively high volatility, and boil-off and slugging 
are likelyto occur under nor maloperating conditions . 

T he following table demonstrates the estimated loss 
of range due to boil-off when using JP-3 or aviation 
gasoline: 

Fuel 
Temperature 

125° F 
110° F 
90 ° F 
70 ° F 

Approximate loss of 
range when climbing to 

these cruise altitudes 
25 ,000 Ft. 35 ,000 Ft. 

12 percent 
8 percent 
3 percent 
0 percent 

20 percent 
15 percent 
10 percent 

5 percent 

EFFECT OF A LTERNATE FUEL O N RANGE. 

The BTU content per pound of all fuels does not vary 
significantly, therefore, the range will depend primar­
ily on the pounds of fuel aboard. 

For a given volume of fuel , th~ approximate variation 
of range , using JP-4 as the basis for comparison, is: 
JP-5, 6 percent greater range; aviation gasoline, 8 per­
cent less range: high flash point (NATO standardized 
F34-type), 4 percent greater range . 

When using high density fuels do not ex· 
ceed a maximum of 36,224 pounds wing 
tank fuel only or 4 2,364 pounds wing tank 
and pylon tank fuel. (sPe FUEL DISTRI­
BUTION EFFECTS in this section ). 

A IRS PEED LIMITATIONS. 

The limiting airspeed for a mission is interrelated 
with the cargo weight and maneuver load factors r e­
quired for the mission and the gust load that may be 
encountered in turbulence. Recommended and maxi­
mum airspeeds are shown on the Limit Flight Speed 
vs Altitude Chart of figure 5-5, sheet l or 2. These 
speeds are referenced to spec ific fuel-cargo com­
binations on the Weight Limitations Chart, figure 5-5, 
s heets 3 and 4, and to the allowable maneuver load 
factors. Any cruise speed up to the recommended 
speed may be utilized up to and including moderate 
turbulence. 

Note 

Operation in the areas between recommended 
speed limits and maximum speed limits is 
permissible for initiating penetrations from 
20,000 feet at 250 knots provided the corre­
sponding maneuver load factors are not e x -
ceeded. 

Maximum speed limits should never be ex­
ceeded. Maneuver load factors and weight 
limitations (figure 5-5) should be carefully 
observed. 

The airplane should not bt> operated in conditions of 
severe turbulence because gusts can b e encounlerP.d 
that may impose excessive loads. However , if flight 
in severe turbulence cannot be avoided, flight should 
be in the range of 65 knots above power-off 
stalling s pe ed for the operating g r o s s weight. 
(See figure 6- 1). 

•·. 
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Never exceed the following indicated airspeeds for 
the condition noted: 

1. MORE THAN 2 ,000 POUNDS OF PYLON TANK 
FUEL: 

To prevent excessive loads in rough air when 
operating at gross weights o f less than 115 ,000 pounds 
with more than 2 ,000 pounds of pylon tank fuel, the 
fo llowing airspeeds should not be exceeded: 

Gross Weight Airspeed (knots) 

73 ,000 pounds 185 

96 ,000 pounds 212 

11 5 ,000 pounds 250 

2. FLAPS EXTENDED: 

Percentage Airspeed (knots) 

10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

3. LANDING GEAR OPERATION: 

220 
210 
200 
190 
180 
165 
155 
150 
145 
145 

Do not exceed 170 knots whilP the landing gear is bE>· 
ing extended or retracted . 

4. LANDING GEAR EXTENDED : 

Do not exceed 170 knots with the landing gear ex­
tended 

5. AFT CARGO DOOR AND/ OR RAMP OPEN : 

Do not exceed 150 knots with the ramp open. Do not 
exceed 185 knou, with the aft cargo door open and 
the ramp closed. 

6. PARATROOP AIR DEFLECTOR: 

Do not exceed 150 knots when operating the para· 
troop air defi eclor or with the air deflector extended 
regardless of whether the paratroop door is open or 
dosed. 

7. PARATROOP DOOR: 

Do not open paratroop door al speeds above 150 
knots. 

T.O. 1C-130(A)A·l 

8. LANDING LIGHTS EXTENDED : 

Do not exceed 170 knots during extension or r etraction 
of landing lights or with landing lights extended . 

9. PAINTED FLIGHT CONTROL SURFAC ES : 

Do not exceed 250 knots when any flig ht control 
surface is painted, unless the following has been 
accomplished: 

a. The undersid e of th e ailerons and elevators 
and either side of the rudder have been stenciled as 
follows : 

Subsequent repainting restricted to minor 
touch-ups unless performed at depot level. 

OR 

Only minor touch - up is authorized. Repaint 
in accordance with T.O. 1C-130A-2. 

b. Ari entry has been made in the aircraft Form 
781 that painting and rebalance have been accomplished 
in accordance with Work Speciiication 66-14, dated 16 
Aug 65, or in accordance with T.0. 1C-130A-2 and 
T.0. 1C-130A-3. 

ACCELERATION LIMITATIONS. 

Never exceed the structurally safe maneuver load 
factor for the applicable flight conditions and for the 
airplane load d istribution. The limit load factor for 
fuel load and cargo load combinations is given in the 
Weight Limitations Charts (figure 5-5 sheet 2 ). Since 
feel is often misleading, particularly when the pilot's 
attention lsdiv~rled or cljslracted, abrupt and wmeces ­
sary maneuvering must always be avoided . 

LOAD FACTORS . 

A load factor is the ratio of the load imposed on an 
object to the weight of the object. It is expressed in 
terms of g's, l.Og being 1 times the weight of the 
object. The letter "g'' stands for gravity, the acceler­
ating pull the earth exerts on all objects. Since gravity 
is an acceleration, it is easy to W1derstand that other 
types of acceler ation also can produce load factors. 
The accelerations in which the pilot is most interested 
occur as a result of changes in his flight path, such as 
turns, pull-ups, and touchdowns on landings . 

Because the airplane structure (particularly the wings) 
can only withstand certain maximum forces acting on 
it, it is necessary to limit the number of g's (the load 
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WEIGHT LIMITATIONS CHART 
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Figure 5-5 (Sheet 2 of 2) 
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factor) which nrny be salely applied. A load factor in 
exces s of th ese saJety limits may r esult in sti·uctural 
damage to th e airplane . 

Note 

The wing load factors on the Wcighi. Limita ­
tions Charts are valid only when the fuel 
sequence in FUEL MANAGEMENT, Section 
VU, is follow ed. 

The maximum maneuver load factor, regard­
less of cargo load, with any flap extension is 
2.0g 

WEIGHT LIMITATIONS. 

Airplane weight limits may be divided into two cate­
gories - gross weight limits and limits on cargo-fuel 
weight combinations. Taxi and landing gross weights 
are limited by landing gear strength, and take-off 
gross weight is limited pr imarily by wing strength, 
performance, and handling characteristics. Cargo­
fuel combinations, as functions of airspeed, maneuver 
load factor , and degree of atmospheric turbulence, 
are limited by wing strength. 

GROSS WEIGHT LIMITS. 

Airplane gross weight limits are summarized in the 
following table for the conditions indicated: 

MAXIMUM 
GROSS WEIGHT RATE OF 

CONDI TION POUNDS SINK 

Maximum 124,200 
Taxi 

Maximum 124 ,200 
Tak~-off 

Maximum 124 ,200 420 fpm without 
Landing external fue l or 

300 fpm with 
external fuel 

Normal 96,000 540 fpm without 
Landing external fuel or 

300 fpm with 
external fuel 

Max imum Tax i Gross Weight. 

Observe the limitations given in TAXl AND GROUND 
LIMITATIONS of this Section. 
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Maximum Take-Off Gross Weight. 

Take-off gross weights must take into ac count th e 
available runways, surrounding terrain, airfie ld e le­
vation, atmospheri c conditions, mission requir ements. 
and the urgency of the mission. 

Note 

Gross weights exceedint; those required lor 
the mission will result in winecessary risk 
and wear of the airplane. 

Landing Gross Weights. 

The airplane is designed lo be able to land at any gross 
weight up to the maximum for take-off provided limit­
ing relationships betw een landing gross weight, contact 
rate of sink, and fuel weight are observed. The air­
plane i s designed for a maximum contact rate of sink 
of 540 feet per minute at gros-s weights up to the normal 
landing gross weight if the pylon tanks are empty. 
The airplane may be landed at a contact rate of sink 
of 420 feet per minute at the maximum landing gross 
weight, which is equal to the maximum take -off gross 
weight, if the pylon tanks are empty . With fuel in the 
pylon tanks, the contact rate of sink is limited to 300 
feet per minute . 

Note 

The service life of the airplane will be in­
creased if fuel is managed so that landings 
are made with no fuel in the pylon tank s . 

Abnormal Fuel Distribution. 

It is not recommended that the airplane be 
flown with less fuel in the outboard tanks 
than in the inboard tanks. The airplane 
should be flown with the outboard tanks 
empty only as an emergency measure. 

If it becomes necessary to fly with the outboard tanks 
empty, the following load factors and speed Ji mils 
apply unless they are further limited by maximum 
level flight speeds at high altitude, in this section: 

GROSS WEIGHT (LB} AIRSPEED LOAD FACTOR 

up to 83,000 Normal 
Operation 

83,000 to 90,000 230 KIAS 3g 

90,000 to 100,000 210 KlAS 2.5g 

100,000 to 107,000 200 KIAS 2.2g 



If it is desired to fly with al) or most of the fuel in the 

( 
. outboard tanks, the maneuver limitations of the Weight 
) Limitations Chart apply. ..... 

FU EL UNBALANCE . 

'· _''~; Because fuel tanks are located in the wings, it is 
.' .. ;ifr.}important to maintain a balanced weight, within 1,500 
· '., ' powids, between wings, However, the distribution 

shol.)ld never vary more than 1,000 pow1ds between 
tanks 1 and 4. If fuel weight becomes unbalanced 

Ifft through varied rates of consumption or from having 
~~;.! one engine shut down, periodic trimming is r equired. 

Also, 617 pounds more fuel should be maintained in 
each outboard tank than in each inboard tank. Fuel 
gages should be read while the airplane attitude is 
within ±3 degrees roll and 0 degrees nose-up pitch to 
obtain the most r e liabl e readings. 

WEIGHT LIMITATIONS CHART . 

TlH' Weight Limitations Charl, sheet 2 of figure 5-5. 
presents graphically the cargo carrying capabilit.y of the 
airplane as a function of wing fuel weight. maneuver 
load factor, airspeed , and operating weight. 

e The Weight Limitations Chart is divided into several 
areas which represent varying cargo capabilities with 
varying airspeeds and varying maneuver load factors. 

.-. The chart shows, for a given cargo weight, the mini­
.~l mum fuel weight at which a selected maneuver load 

!'1 factor and airspeed may be utilized, with a further 
"~ reduction in fuel weight requiring a reduction in ma­

neuver load factor and airspeed. 

~ .. 

Operating Weight Effects. 

The cargo carrying capability of the airplane is de­
termined for a specific operating weight which includes 
c rew, oil , unusable fuel, and standard equipment, but 
does not include cargo and usable fuel. Since the 
operating weight of the individual airplanes will vary 
because of special equipment, var iations in standard 
equipment, modifications, and other factors, the cargo 
weight must be adjusted accordingly by a pound-for­
pound trade- off; that is, if 2,000 pounds of special 
equipment are added to an airplane, the cargo capa­
bility is reduced by 2,000 pounds. To facilitate ac ­
counting for a range of operating weights, an operating 
weight scale is shown on the left side of the Weight 
Limitations Chart. 

NOTE 

Gunship equipment can be considered as 
cargo weigh t to determine fuel load and 
maneuver load factor limitations. For ex­
ample, an operating weight of 83,000 lbs 
cou ld be composed of a combination of 
theoretical operating weighl of 68,000 lbs 
with fixed cargo weight of 15,000 lbs. 

T .O. 1C-130!A)A·l 

Any oth~r combmations tha ( represent thf' 
actual opf'rating wf'ight of thP aircraft are 
ac:ceptablE' for chart us<> within the limita­
tions of the chart scales. 

Fuel Distri bution Effects. 

The Weight Limitations Char ts and the Limit Flight 
Speed Chart are based on JP-4 fuel at the standard day 
density of 6. 5 pounds per gallon. Starting with full y 
serviced main tanks and assuming equal flow rates 
from each tank, a difference of 617 pounds more fuel 
in each outboard tank than in each inboard tank will 
be maintained. The lines separating are.1 A, B and 
C on the Weight Limitations Charts are base J on this 
difference being maintained. By using the fuel se­
quence given under FUEL MANAGEMENT in Section 
VII, this difference of 617 pounds will be maintained or 
exceeded. 

For fl ight , this distribution helps reduce wing up bend­
ing by maintaining a spanwise center of gravity of the 
fuel that is outboard of the center of lift on the wing. 
Increasing or decreasing the differential fuel weight 
between the nu tboard and inboard tanks inc reases or 
decreases tht cargo capability shown on the Weight 
Limitations Chart. 

Although the Weight Limitations Charts are based on 
JP- 4 fuel at the standard day density of 6. 5 pounds per 
gallon, it is permissibl e to refuel the airplane to its 
volume capacity with JP-5 fuel having a standard day 
density of 6. 9 pounds per gallon. Fuel volume capaci­
ties are shown in the Fuel Quantity Data Table, Section 
L Do not exceed the following fuel weights per tank: 

Tank 1 or 4 
Tank 2 or 3 
Pylon or Wing Auxiliary Tank 

Recommended loading Area s. 

9, 384 pounds 
8, 728 pounds 
3,070 pounds 

The Weight Limitations Chart, figure 5-5, has two areas 
of recommended cargo-fuel combinations, provided the 
associated limits on maneuver load factor and airspeed 
are observed. These recommended areas are shown in 
green. Area A represents those cargo-fuel combinations 
for which the maximum maneuver load factor is 3.0g 
at speeds up to the highest recommended speed, VH & 
on sheet 1 of figure 5-5. Area B represents those car­
go-fuel combinations for which the maximum maneuver 
load fac tor is 2.5g and. to preclude excessive fo rces!:\ 
due Lo turbulence, the recommended speed is VH ili 

Cautionary Loading Area. 

A cautionary area, area C, is shown in yellow on thP 
Weight Limitations Chart. This area includes those 
cargo-fuel combinations which are permissible, but 
which require extra caution to avoid damaging the air­
plane during flight. Cargo-fuel combinations in ar ea 
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C require that the maximum maneuver load factor be 
limited to 2 .Og and the recon:mended speed be reduced 
to VH 8. 

Loading Area Not Recomme nded. 

The red area, area D, of the Weight Limitations Chart 
is composed of cargo-fuel combinations whl ch present 
a high degr ee of risk of structural damage. Under 
conditions of extreme emergency when the risk of dam­
age to the airplane is secondary, the Commander will 
determine if the degree of risk warrants operation of 
the airplane at loadings appearing in the red zone . 
Cargo weights in the red area at the top of the chart 
represent a high risk of damage during flight; if used, 
the maximum maneuver load factor is 2.0g and flight 
through severe turbulence is prohibited. Exceeding 
the maximumgrossweightshown on the chart imposes 
a high risk of damage to the landing gear and support­
ing structure during taxi. 

Note 

Whenever flights are conducted at weights 
shown in the red area of the chart, entry in 
Form 781 is r equired. 

Using the Charts. 

The following examples illustrate the use of the Weight 
Limitations Chart. Example 1 illustrates the method 
of determining recommended airspeed and maneuver 
load factor when cargo and iuel weights are established 
by mission requirements. Example 2 illustrates the 
use of the charts to determine recommended cargo 
weight when gross weight is limited by field length 
and fuel weight is establish~d by mission r equire­
m ents. Example 3 shows the determination of mini­
mum fuel at flight termination to attain a required 
airspeed and maneuver load factor. 

Example 1: 

PROBLEM: Determine the maneuver load factors and 
airspeeds recomended for an AC-130A mission transport­
ing 25,000 pounds of cargo with a required fuel load 
of 25,000 pounds. The operating weight is 65,000 
pounds. 

SOLUTION: Enter sheet 2 of figure 5-5 at 65,000 
powids operating weight and move vertically up to 
25 ,000-pound cargo weight iine. From this point, move 
parallel to the diagonal operating weight guide lines 
Wltil intersecting the minimum operating weight. From 
this point, move horizontally to the right until inter­
secting the 25 ,000-pound fuel line. Note that this point 
is in area A. The airplane can be operated in area A 
at a 3 .Og maneuver load factor and V H & speeds of 
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sheet 1. Fuel burn -off causes the fuel weight to m ove 
to the left. To operate with a 3 .Og maneuver load 
factor , 7, 700 pounds of ballast fuel must be maintained: 
however, if maneuver load factor can be reduced to 
2. 5g the operation then can be continued into area B 
with VH /Ji. speed of sheet 1. 

Example 2: 

PROBLEM: Determine the amount of cargo whic:h can 
be carried in an AC-130A airplane when field length re­
stricts gross weight to 117 ,000 pounds and the mis­
sion requires 30,000 pounds of fuel. The operating 
weight is 68,000 pounds. 

SOL UTION: Enter sheet 2 of figure 5-5 on the fuel 
weight scale at 30 ,000 pounds. and move vertically 
until the gross weight line of 117 .000 pounds is r eached. 
Then move horizontally to the left until the minimum 
operating weight line is reached. From this point. 
move parallel to the diagonal lines (that run from the 
minimum operating weight to the maximum operating 
weight) until the operating weight of 68 ,000 pounds is 
reached. Then, move horizontally to the left, and 
read the cargo weight of 19 ,000 pounds permissible 
for the mission. Note that for this mission , the air­
plane may be operated at VH & and at a maneuver 
load factor of 3 .Og. 

Example 3: 

PROBLEM: Determine the m1mmum amount of fuel 
required for an AC-130A airplane a t flight termination 
for a 2. 5g maneuver load factor when transporting 
28,000 pounds of cargo. Also, determine the maximum 
fuel for take-off that allows operation in the green 
a r ea. The operating weight is 72,000 pounds. 

SOLUTION: Enter sheet 2 of figure 5- 5 on the opera­
ting weight scale at 72 ,000 poWlds, and move verti­
cally until the 28 ,000-pound cargo weight line is 
reached . From this point move parallel to the diagonal 
operating weight guidelines Wltil the minimum opera­
ting weight line is intersected. Then move horizon­
tally to the right to the intersection of the recom­
mended 2.5g area (area B) . From this point, first 
move vertically down, and read the required mini ­
mum fuel of 8,300 pounds. Then, move horizontally 
to the edge of the green area (at the gross weight of 
124 ,200 pounds) and then move vertically down to 
read the maximum fuel for take-off of 24 ,200 pounds. 

CENTER OF GRAVITY LIMITATIONS. 

The location of the center of gravity for any gross 
weight configuration , determined from T.0. l-lB-40, 
Handbook of Weight and Balance Data, must fall n: 

' 
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within the percent of the mean aerodyn;;imi~ chcrd 
(MAC) shown on the Center of Gr avity Limitations 
Chart (figure 5-6). These limitations r epresent th e 
combined structural, aerodynamic, and control limi­
tations that must be observed to obtain safe and ef­
fective airplane performance. For inf.ormation and 
method of calculating the airplane center of gravity, 
r efer to T .0. 1C-130A-9, Cargo Loading Handbook, 
and T .0. 1-1 B-40, Handbook of Weight and Balance 
Data. 

If a landing must be made with the center of gravity 
forward of the normal limit, use 50 percent flaps, air· 
speed for a normal 50 percent fl ap landing, maximum 
reverse thrust, and minimum wheel brakes. 

PROHIBITED MANEUVERS. 
Aerobati cs of any kind, including intentional spins , 
pow er-on stalls, and any other maneuvers which r<-­
sult in abrupt or excessive acceleration, are stric: tly 
prohibited . Do not exceed a 60-degree angle of bank 
with flaps retracted or a 45- degr ee angle of bank wilh 
flaps extended. Do not make hard rudder kicks lh;.11 
r esult in large angles of yaw . 

RAMP LOADING LIMITATIONS. 

High positive-maneuvering load factors r1.:qu1ri:: :i 

download on the empennagewhich becomes grcal<:r ns 
the center of gravity moves forward. These loads, 
along with the download s of cargo on the r amp, devdrJJI 
critical stresses in the fuselage around the area of tlH· 
paratroop doors. These stresses may be limited Lu 

sale levels by limiting the maneuver load factor lu 
2.5g, by restricting the forward center ~f g!"lV!ty, <•r 
by limiting the cargo on the ramp. For missions 
r equiring maneuver load factor capability between 2.5g 
and 3 .Og, the most forward center of gravity must be 
r estricted as a function of ramp car go as shown by 
th e Center of Gravity Limitations chart, figure 5- 6. 
or, alternately, the cargo on the ramp must be limited 
as a function of airplane gross wejght and center of 
gravity . 

Note 

Because of fuselage structural limitations , 
5,000 lbs is the maximum ramp cargo load. 

TAXI AND GROUND LIMITATIONS. 

When operating at forward areas and sub­
standard airfields and mission completion 
is not jeopardized, outboard engines may be 
shutdown during taxi to curtail FOO. 

T.O. lC-130( 1\).1\.J 

Taxii::g uver rough terrain should b t> :ivoided. If lhis 
is unavoidable , extreme cauti on must be: exercised a.nd 
very low taxi speeds obs<.'rvcd . Do not exceed U11.:· 
followingta.xl speeds, regardless of ru nway conditions : 

5 knots with nose gear deflected 60 degrees . 

20 knots with nose g~ar del lected 20 de~r<w~ 

With fuel in the pylon tanks, the taxi speed should no1 
exceed 20 knots . 

Note 

For taxi limitations on sulJstandard a1rii elds, 
see SUBSTANDARD AJRFJELD OPERA­
TIONS. 

BRAKING LI MITATI ON S. 

Avoid turns with brakes locked on one side> 
to prevent damage to the tires 01· the main 
landing gear and supporting structure . Avoid 
braking in turns at anv taxi speed. sine<:' 
damage to the nose landing gear and sup­
porting structure may result. If hard brak­
ing is requ ired during a turn , record it in 
Form 781. 

:if maximum braking has been us.::d in landrng, it is 
recommended that the gear be left extended after sub­
FeC].i•el'• take- nff fo.,. a m;nimum of l o minutes heJor e 
:-etraction or before another braked landing is al­
temµted. The parking brakes should not be set if the 
airplane is parked subsequent to such a landing, and 
the airplane should be taxied using the minimum amow1t 
of brakes necessary fo r safety. 

After the brakes have been heated by exces­
sive use, the airplane should not be taxied 
into a crowded parking a r ea, nor should the 
parking brakes be set. Peak temperatures 
oc cur in the brake assembly (trimetalic or 
single disc) from approximately 1 to 5 min­
utes and in the wheel and tire •tsse mbly 
(magnesium or aluminum) from appr oxi­
mately 20 to 30 minut es after a maximu m 
braking action. To prevent b~~ke fire and 
possible wheel assembly explosion, follow 
the procedure for cooling brakes. 
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center of gravity limitations 
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GROUND FLOTATION 
CHARACTERISTICS CHART. 

The groW1d flotation characteristics chart (figure 5-7) 
is provided for generalized operational planning. This 
chart permits matching the load that the airplane 
imposes on an airfield to the strength capability of 
the airfield. Ground flotation characteristics are 
cor related for the following five methods of evaluating 
airfield ·runway strength: 

FOOTPRINT LOADING (PRESSURE) . 

For operational planning purposes footprint loading is 
the same as tire inflation pressure. Figure 5-7 shows 
tir e pr essure values versus gross weights for normal 
oper ation from either high strent,rth airfields or margi­
nal strength airfields. 

UNIT CONSTRUCTION INDEX (UCI). 

UCJ values are used to determine relative flotation 
characteristics of comparative aircraft and are seldom 
used in operational planning. 

EQUIVALENT SINGLE WHEEL LOAD (ESWL) . 

Values of ESWL are determined from the geometry 
of the multiple wheeled landing gears , the number and 
size of the tires, and the air plane gross weight. Wh er e 
airfield strength data are given in terms of ESWL, 
values of UCI and LCN can be calculated from these 
values of ESWL when required . 

LOAD CLASSIFICATION NUMBER (LCN). 

When LCN airfield str ength data are used (pr imarily 
outside the United States) the data shown on the ground 
flotation chart can be used to estimate the capability 
of the airplane to operate from a given airfield. 

CALIFORNIA BEARING RATIO (CBR ) . 

Values of CBR shown i n figure 5-7 r epresent the 
required airfield surface hardness for operatJun of 
the airplane in ter ms of gross weight and number ~ 1 

passes. Only W1paved surfaces (dirt, grass, gravel, 
coral, etc.) can be evaluated in terms of CBR. 

AIRFIELD CONDITIONS. 

High Strength Airfields. 

Where airfield /runwa~· strength data are available in 
terms of any of the methods shown in figure 5.7, the 
chart should be used as a guide to airfield-airplane 
compatibility. Where airfield/runway data are not a­
va il able, lhe airplane can operate satisfactorily from 
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most smooth. relativel y-hard surfacP airfi!'lds. Perma· 
nent t~' Pf' (paved) airfil'lds listPd in Lht> USAF1\1S!\ 
Flight Information Publicati ons are adequat.t> for mos1 
operations. For normal opPralion. I.ire pressurt' for 
high strength airfiPlds from figure 5-7 should bt> uSt>d. 

Margina l St rength Ai rfi eld s. 

This category includt>s marginal strength airfields. Lem· 
porary airfields such as airfi1•lds with minimum su rfac­
ing, or unsurfaced airfields such as wou Id be encoun· 
tered as forward area airfit>lds usPd in airhead opera· 
tions or airfields in remotf' areas of the world. Thi' 
minimum soil strength rt-quirt-cJ for operation of C· 
130 type airplanes is within thP CBR rnlu<'s of 3 to 
5. Op!'rational feasibility on unsurfacpd airfields de· 
pends upon tlw type soil. ~oi l moisture contt>nt. and 
operational frequenc-y. For marginal strength airfields. 
use tire pressure as shown in figure 5-7. 

Do not use tire pressurr.>s less than those 
for marginal strength airfields. 

EXAMPLES OF USE OF CHARTS. 

Ex ample 1: 

GIVEN: A C-130 type airplane is required to operate 
into a thinly surfaced, marginal strength runway where 
C-130 type airplanes have never been operated. C-119 
airplanes have operated into this runway. 

FIND: The allowable gross weight which will impose 
the same load on the runway as the C-119 airplane. 

SOLUTION: Read a UCI of 26 for th e C-119 airplane. 
Enter the left side of the chart at a UC! of 26 and pro­
ceed ho rizontally to the UCI line. Then proceed ver­
tically downwards to read 120.000 pounds gr oss weight 
for the C-130 airplane. From the chart. also r ead a 
tire pressure of 66 PSI for operation on a marginal 
strength runway. 

Example 2 : 

GIVE N: A C-130 type airplane is required to operat(' 
into an unsurfaced airfield wilh a gross weight of 
110,000 pounds. 

FIND : Footprint loading and ESWL for soft field op­
eration. 
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GROUND FLOTATION CHARACTER ISTICS 

COMPARAT IVE A l RPL AN E 
DATA 

AIRPLANE W EI GHT UCI 
(LB) 

C-47 33,0 00 18 

C-1 19 74,00 0 26 

C-54 8 2,00 0 27 .2 

C-124 1 70.0 00 30.2 

P-2 64,900 33 .2 

NOTE: 
1. FOR SO FT F l EL D OPERAT I ON, REDUCE 

T HE VA L U ES O F ESWL AND UC I BY 10 
PERCENT. 

2. L CN AR E BASED ON L OWER T I R E PRESSUR E 
W ITH T l RE DEF L ECTI ON APPROX IMAT ELY 
39 PERC EN T ASSUMING R IGID PAVEMENT 
STIFFNESS OF <P =30 AND FLEXI BLE PAVEM ENT 
TH ICKNESS OF 20 I NCH ES OVER CSR 6. 

3. SOI L STRE NGTH IS BASED ON L OWER 
INFLAT ION PR ESSURE. 
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SO LLIT lO\: . Ent<>r figun- 5-7 . at th(:- bottom of the 
chart on th e w rncal lint' wl1id1 n'presen t~ 110.000 
pounds gross weight. WhPri- Lil(:- vt>rticaJ li 11<> rt> present· 
tin g 110.000 pound~ gro~s weigh t c rosse:- Llw ESWL 
line. read 26.000 pounds: llH~n redu ct· Lh1 s valut• by 
10 pC'rcent for Sllft field opt>rar ion L•) obtai n a final 
ESWL value of 23,400 pounds . f'rom Lhe table for 
marginal strength runways, read 63 PSI for the tire 
pressurr. 

Ex a mple 3: 

GIVEN: A C-1 :30 ty pi· airpla1lt' is rl"quired Lo operatt• 
into an <tirf1rld wi t h an LCN of 20. 

FIND: Footprint loading ancl maximum gross weigh t 
for un paved runway operation. 

SOLUTION: En ter figure 5-7 on the horiwntal linP 
represPnting an LCf\ valuC' of 20 ; whNP this lin~ 

crosses the LC N li1w, proceecl ve rt ically down from 
this point t.o reacl a maximum gross weight of 117 ,000 
pounds. Obtain a minim um main landing gear tire· in ­
flation pressure of 66 PSI from the table for marginal 
strength airfie lds. 

SUBSTANDARD AI RFIELD 
OPERATIONS. 

Substandard airfie ld operations g-ene ra llv imply op­
e rating on other than paved airfie lds . In gene ral. the 
load mg on the airplarw is mo re.: s t> vc n • whil e upE: rating 
un the se fields. Ope ration frnnt subs tanda rd a irfie lds 
may be critical, and the followrn~ ms tru ct11)ns arc to 
rnimm1ze the chance of damag ing lhE' airplane . 

a. The pylun tanks rnusl be e m pty. 

b. Taxi a t min imum !>peed (approxim;,ile ly JO k11ots 
o r less). 

c.: . Minimiz r braking if po rpoising- r e sult s . 

d. Service main landing g t a r t 1 r es a s shown on 
Ground Flotation Cha ract eri:-t1cs Cha rt. 

e. Minimize nose gear loads by use of ell " a to r during 
take- off and landing roll out . 

LANDI NG GEAR LIM ITATIONS. 

The landing gear can withstand the loads imposed by 
a contact sink rate of 540 feet per minute a t a land111g 
weight of 96,000 p ounds . As tht.:- landing weight 1s 
inc reased abov e 96.000 pt>\mds . th e allowable ratE of 
sink decreases lo 420 fe t~ l per minute at a weip:ht of 
124., 200 pounds. Whc11 operahn~ at we ig:hts up to 
124, 200 pounds, no ope r a ting r es t rictions ar <-> l' l' ­

quired on prep a r ed field &. Sharp turns should b e 

T.O. 1C-130(AJA·l 

avoided at all times to prevent excessive lo ads on 
the gear. See Section II for n1rn1111um space and 
clearance requi r ed for turning. The ma..x1 mum gross 
weight of 124,200 pounds is a landmg gear limitalil1n 
for all ground ope rat ions. 

GUN AND STORES LIMITATIONS. 

Do not fire 40mm guns at depression an· 
gles less than 18 degrees Lo p revent mu&Zlt' 
blast damage to the left wing tra il ing edge 
structure and flaps . 

Do not fire 40mm gu ns simultaneously or 
a t an individual gun 1.'iring rate in excess of 
100 rounds per m inute LO prevent exciting 
dynamic structural responsP modes of the 
fusl? lagP structure. 

Do not firp 40mm guns when recoil ex­
ceeds 8.3 inches to prevent excessive pres­
sures in the recoil cylinder and Pxcessive 
stresses elsewlwri> in the mechanism. 

When two ALQ-87 stores are carried on 
each side, they shall be located on the fore 
and aft centerline store stations on thr 
MEH. 

When three ALQ-87 stores are carried on 
each side , the third store shall be located 
on one of the remainin g avai lable forward 
store locations. 

Do not firp any of Uw guns when the PY· 
Ion tanks are installed. 

5-23 
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summary table of limitations 
t:MH 
REFERENCE SHOULD BE MADE TO APPLICABLE DISCUSSIONS 
WITHIN THIS SECT ION FOR THE VALUES SHOWN BELOW . 

. WEIGHT-POUNDS · 

CONDITION 

MAXIMUM TAXI 
MAXIMUM TAKE- OFF 
MAXIMUM LANDING 

NORMAL LANDING 

124, 200 
124, 200 
124, 200 

96,000 

420 FPM RATE OF SINK WITHOUT EXTERNAL FUEL 
300 FPM RATE OF SINK W ITH EXTERN AL FUEL 
540 FPM RATE OF SINK WITHOUT EXTERNAL FUEL 
300 FPM RATE OF SINK W ITH EXTERNAL FUE L 

SPEEDS-KNOTS INDICATED AIRSPEED 

FLA PS EXTENDED: AFT CARGO DOOR AND RAMP 
10~ no OPEN 150 
20% 21 0 PA IN TED CONTROL SURFACES 
30o/o 200 
40~o 190 
50% 180 
60% 165 
70% 155 
800.S 150 

(REFER TO TEXT FOR EXCEPTIONS) 250 
LANDING G EAR EXTENDED/ 
IN TRANSIT 170 
PARATROOP AI R DEFLECTORS OPEN 150 
PARATROOP DOORS (OPEN ING OR CLOSING ) 150 

900,o 145 
100% 145 

LAND ING LIGHT S OPERATION/ EXTENDED 170 

THUNDERS TORM O PERATION 65 KNOTS ABOVE 
POWER - OFF STALL 
SPEED 

5-24 

SYSTEM LIMITS 

FUEL 

FUEL BOOST PUMP PRESSURE M IN 20 PSI - MAX 30 PSI 

UTILITY SYSTEM 
BOOSTER SYSTEM 
EMERGENCY SYSTEM 

HYDRAULIC 

NORMAL 2900 TO 3200 PSI - MAX 3500 PSI 
NORMAL 2900 TO 3200 PSI - MAX 3500 PSI 
NORMAL 2900 TO 3200 PSI - MAX 3500 PSI 

ACCUMULATOR PRELOAD 

NORMAL 1400 TO 1600 PSI - MiN 1400 PSI - MAX 1600 PS I 

PRESSURIZATION 

CABIN DIFF ERENTIAL PRESSURE lv11N · 1.2 IN. HG· MAX 15.8 IN. HG 

Fig ure 5-8 . (Sheet 1 of 2 ) 
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STARTER 

1 MINUTE ON, 1 MINUTE OFF, 1 MINUTE ON, 1 MINUTE OF F, 1 MINUTE ON, 30 MINUTES OFF . 

POPOUT : BY 70% RPM . 

PULLOUT: AT 72% RPM MAX. 

FREQU ENCY 

VOLTAG ES 
AC(GEN~RATORSANDINVERTER~ 
DC GENERATORS 

LOADS 
ATM AC GENERATOF 
ENGINE AC GENERATORS 
TR 
PROP SPINNER BASE 

DE-ICE 
PROP BLADE DE-ICE 

PROP SPINNER NOSE 
ANTI -ICE 

ELECTRICAL 

MIN 380 CPS · MAX 420 CPS 

MIN 110 VOLTS - MAX 125 VOL TS 
MIN 27 VOL TS - 'AAX 30 VOL TS 

MAX 83 AMPERES 
MAX 115 AMPERES 
MAX 1.03% 
MIN SUFFICIENT 65 AMPERES 
MAX 85 AMPERES 
MIN SUFFIC IENT 65 AMPERES 
MAX 85 AMPERES 
MIN SUFFIC IENT 75 AMPERES 
MAX 100 AMPERES 

Figure 5-8 . (Sheet 2 of 2) · 
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SECTION ••••••• VI 
flight characteristics 

Table of Contents 

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6·1 

STALLS............. . .. . ...... .. .. . . . . . . . . . 6-1 

SPINS .......... - ......... - . . . . . . . . . . . . . . . . . 6- 3 

IN_TRODUCTION. 

The airplane was designed for support and utility oper­
ations from small fields and eme rgency airstrips. In 
this, and in all other areas of fligh t operations in­
cluding formation and instrument fl ying. the airplane 
has satisfactory flight characteristics. The outstanding 
and most useful characteristics in all ground and flight 
operating conditions is the capabili ty of th t> airplane 
for rapid acceleration and its immediate and precise 
response to power and con trol applications. 

STALLS. 
Note 

During turns, different indicated airspeeds 
wiU be presented by the pilot's and copi­
lot 's airspeed indicators. T he difference in­
creases with bank angle and can be as 
much as 10 KIAS at 45 degrees bank an­
gle. This is because the static sources loca­
ted in the wing tip probes are no t mani· 
folded and provide independent static 
sources for the p ilot's and copilot's airspeed 
indicators. The in dicator to tlw insidt> of 
the turn always reads lowest: i.e. , the pi­
lot's airspeed indicator reads lower during a 
left t um and the copilot 's indicator reads 
lower during a right turn . When the air­
craft approaches stall speed in a turn, the 
airspeed indicator to the inside of the turn 
will read lower and should be used as th<> 
primary airspeed indicator. 

FLIGHT CONTROLS . . . . . . . . . . . . . . . . . . . . . . . . . 6-3 

LEVEL-FLIGHT CHARACTERISTICS . . . . . . . . . . . 6-3 

MANEUVERING FLIGHT . . . . . . . . . . . . . . . . . . . . . 6-3 

DIVING. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-4 

The unaccelerated stall ing characteristics of the ai rplane 
in the FLIGHT IDLE power setting are satisfactory 
wi th all flap settings. (S<>e figur<> 6-1 for power-off 
stalling speeds.) A very weak stall warning is received 
close to th e stallin g speed, but the heavy buffeting en­
cou ntered in the stall and the slow rate of pitch out 
of the n ose will give ample warning of a stall ed con di­
tion. Depending on center of gravity location and re­
sidual flight idle power, the nose may or may not 
pitch below the horizon. During the stall a rolling-off 
tendency may be encountered \\hen uneven Oigh t idle 
power is prevalent. The ai leron control is effective in 
bringing up a wing. and no difficulty should be ex­
pected even in a prolonged full stalled condition. 
However, if the airplane is hel d in a prolonged stall, 
bu ffeting will be heavy. T he airplane will recover 
from a stall automatically, with no tendency to spin , 
as long as the back pressure on the con trol column is 
released. Power-on stalls with low p ower settings are 
similar to power-off stall condi tions except for tlw 
nose-high a ttitudes. Accelera ted stalls, while in a 
power approach turn, may resul t in a sharp tuck-under 
condition if the sta ll is prolonged . However, in this 
confi guration there is a very adequate stall warning 
bu ff et preceding the stall. 

WARNING I 
Clean configuration stalls should be discontin­
ued at onset of buffet. Power-on stalls are 
pr~hibited because of the excessively nose-high 
attitu de required. 

6 -l 
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MODEL : AC·130A 
T56·A -9 ENGINES 
DATE : APRIL, 1971 

POWER OFF STALLING SPEEDS (KIAS) 
LANDING GEAR UP OR DOWN 

OUT OF GROUND EFFECT 

DATA BASIS: CATEGORY 11 FLIGHT TE ST 

FLAPS UP SPEED 50% FLAP SPEED 

GROSS WT 15° 30° 15° 30" 

100% FLAP SPEED 

15° 30" 

1000 # LEVEL BAN K BANK LEVEL BANK BANK LEVEL BANK BANK 

70 B8 90 94 83 85 89 72 73 77 

80 94 96 101 87 89 93 76 78 81 

90 99 101 106 92 94 98 81 83 87 

100 106 108 113 97 99 104 84 86 90 

110 111 113 115 100 102 107 89 91 95 

120 115 117 123 103 105 110 92 94 98 

130 119 121 , 27 107 109 114 96 98 103 

Figure 6-1 
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Use care to avoid accidental stalls. Should a stall 
be en le red. it is reC"ommended that recovery be made 
as follows: 

1. If in level or approximately level flight. immedi­
ately and simultaneously apply power and drop the 
nose. Use ailerons and rudder lo counteract any wing­
droppin~ tendency. Move control s smoothl y, avoiding 
abrupt actions. Avoid diving the airplane and avoid 
abrupt or accelerated pull-up after recovery. 

2. lf in climbing or banked attitude. immediatelv 
and simultaneously apply power, drop the nose. and 
level the wings with t he a1 lerons and rudder. Mov<' 
cont rols smoothly, and avoid abrupt actions. Avoid 
diving th e air plane. and avoid abrupt or a<·c0l1 ·ra tPci 
pull-up after recovery. 

Note 

The rudder is less effective than the alleron::. 
for leveling the wings in stalled or· rwat" 
stalled flight. 

PRACTICE STALLS. 

Anv practice in stall entry and recovery should be 
made at light weights and at a minimum altitude of 
10.000 feet abovE> the ground. Avoid abrupt control 
movements. and avoid any control action that may re­
sult in sudden attiLUde change or in excessivP accel er­
ation or buffeting. 

SPINS. 

Spins are a prohibited maneuver, and should never be 
intentionally entered. Accidental spins can be pre­
vented by immediate recovery from any stall condi­
tion. If a spin is accidentally entered, it is anti­
cipated lhat a normal recovery for multi-engine air­
plane will be effe ctive. Reduce power to flight idle, 
apply full rudder opposite the direction of the spin and 
ailerons against the spin and hold until rotation stops, 
hold elevator control forward of the neutral position . 
When rotation stops, immediately return rudder and 
aileron to neutral. Perform dive recovery. As in any 
maneuvering flight, proper care should be ta.ken to 
avoid exceeding the structural limits of the airplane 
by a sudden pull-up. 

T.O. 1C-1 30(A)A-1 

FLIGHT CONTROLS. 

The flight controls are designed to be operated with 
hydraulic boost on at all times. With boost on, the 
airplane can be controlled without undue effort by the 
pilot under any reasonable load , flap , and power 
combinations. In case of complete failure ·of the 
hydraulic-powered control systems, the airplane can 
be controlled by careful manipulation of the trim tabs. 

WARNING I 
Maneuvering the airplane at cruising speeds 
under these conditions must be accomplished 
with the trim tabs. Landing the airplane 
without hydraulic assistance is a marginal 
operation and requires skillful handling of 
the trim tabs and engine power , plus coor­
dinated efforts of the pilot and copilot on the 
flight controls. When possible, avoid cross­
winds, short fields, or narrow runways since 
the chances of making a successful landing 

·will be decreased. 

LEVEL-FLIGHT CHARACTERISTICS. 

The range between slow and high- speed flight is un ­
usually large, but control and stability are normal 
for any trimmed condition. During landing at light 
gross weights the airplane has a tendency to float due 
to the large wing area , the propeller blade angle. and 
the flight idle horsepower. 

MANEUVERING FLIGHT. 

Maneuvering flight withi11 l ilt! category of acrobatics 
is prohibited. Do not make hard rudder kicks that re­
sult in large angles of ya"' . Normal maneuvers may 
be accomplished with moderate pilot effort since 
control movement is assisted by the boost system. 
There are no conditions of normal maneuvering flight 
which will produce a reversal of control pressures. 
and maneuvers can be accomplished with ease. Jn 
executing turns under combat conditions remember 
that 60 degrees is the maximum bank angle. The 
recommended speed for minimum - radius turns is 
the best climb speed at that altitude. 
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Abrupt push- over to a negati ve g condition 
with flaps either up or down should be avoided. 
This type of maneuver will resull in a reduc­
tion in maneuvering longitudinal stability, in 
that the angle of pitch-down and t he negative g 
condition continue to increase even after the 
stick direction has been reversed. After 
movement of the stick toward the former 
position is begun , t he re is a time lag before 
the airplane star ts to reverse its pitching 
motion. Final recovery from Uw maneuver 
requires considerable pull force. This is 
due to the large pit ching inertia of the air ­
plane and the longitudinal rotational effect on 
the hinge moments of the elevator. These 
characteristics could resu lt in an excessive 
negati ve load factor , an uncomfortable nose­
down attitude , and an excessive positive load 
factor due t o an abrupt recover y. 

FIN STALL. 

WARNING I 
Fin stall maneuvers are prohibited. 

If the airplane is maneuvered to abnormally high side­
slip angles (15 - 20 degrees), a fin stall resulting in 
large yawing t ransients and a los s of dir ect ional 
stability can be encountered. This is an unusual flight 
maneuver and will not result from power trarn;ients, 
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gusts, wake turbulence or execution of normal flight 
maneuvers. T he fin stall condition is more likely to 
occur during abnormally high left rudder input maneu­
vers if held until fin buffet occurs. Fin stall can be 
achieved atallspeeds between stall speed and approxi­
mately 170 knots in all flap configurations with power 
on. The susceptibility of encountering the fin stall 
condition is greatest at low speed wit h high power. 
Consequently, under these conditions r apid yawing 
maneuve rs can be produ ced with (1) r elatively low 
abrupt rudder inputs or (2) abnormally high rudder 
deflections. As the airplane attitude approaches the 
critical s ideslip angle, heavy vertical fin buffet will 
develop. Recovery can be initiated at t his point by 
s imply returning the rudde r to neutra:l or by rolling 
t.o a wings level attitude . However, Uthe sides lip is 
allowed to increase past the fin buffet condition, the 
rudder pedal force will decrease to zero or reverse 
along with a nose up pitching tendency; recovery at 
this point can be affected by returning the rudder to 

neutral which will require from approximately 50 to 
100 pounds rudder pedal force, and by rolling to a 
wings level attitude. (U flight conditions permit, 
pushing the nose down and reducing power will assist 
in r ecovery). To avoid large yawing and rolling 
transients on r ecover y do not overcontrol the rudder 
and ailerons . Sideslip maneuve r s increase drag and 
reduce lift; therefore, degradation in climb perfor­
mance will be experienced and loss of airspeed may 
be experienced. Insure that adequate flying speed is 
maintained immediately after recovery. 

DIVING. 

Condu ct dives or descents within the airspeed limita­
tions given in Sect ion V. Avoid abrupt pull-ups at any 
time. 
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SECTION ••••••• 
systems operation 

Table of Contents 

INTRODUCTION .... 7-1 

PROPULSION SYSTEM CHECKS 7-1 

ENGINE STARTING ..... .. . . 7-2 

INTRODUCTION. 

The descriptions and operating instructions contained 
in this section are for systems which are peculiar to 
this airplane or systems that require emphasis. In 
some cases the information given overlaps with that 
given in the general description of the system con­
cerned. In some cases, instructions are given which 
do not appear elsewhere in the handbook. 

PROPULSION SYSTEM CHECKS. 

ELECTRONIC FUEL CORRECTION. 

The electr onic fuel correction is operated by a switch 
on the copilot's instrument panel. With the switch in 
the CONTROLLED position, the brakes are unlocked 
on the TDcontrol valves and the valvesar e controlled 
by the electronic control systems to provide tempera­
ture limiting or controlling, depending on throttle 
position. The electronic fuel corr ection lights are on 
while the throttles ar e in temperature-limiting range 
(below 65 degrees) and go out when the throttles are 
advanced to the temperature-controlling range (above 
65 degrees) if the control systems are functioning 
normally. The LOCKED position locks the correct 
fuel setting of the TD control valves only when the 
throttles are in the temperature - controlling range , 
the TD control valve switch is in the AUTO position, 
and the electronic fuel correction lights are out. 

BUDDY/ WINDMILL TAXI START. 

FUEL MANAGEMENT .. 

USE OF WHEEL BRAKES 

NESA WINDSHIELD SWITCHES .. 

7-4 

7-5 

7-8 

7.9 

Locking the valves permits all the engine fuel controls 
to maintain more equal power distribution during 
landing. If a valve is locked by the electronic fuel 
correction switch and an overtemperature condition 
occurs, the valve's control system will unlock the 
valve to correct the condition; the electronic fuel cor ­
rection light for that engine will illuminate to indicate 
that the valve is unlocked. · 

Locking the TD valve provides these advantages: 

a. During the landing approach. locking the TD valve 
will give more equal power distribution on all engines. 

b. In the event of a TD control malfunction causing 
RPM and temperature fluctuations, locking the TD 
valve may stop the fluctuation. 

c. During tactical operations, locking the TD valve 
will prevent a crossover bump which will aid in more 
precise airspeed control. 

Note 

Do not lock the TD valve during power 
transients; wait for the engine to stabilize 
at new power setting. The TD valve set· 
ting locked in at the higher altitucie may 
resu1t in a lean fuel mixture at lower alti· 
tude. 

7-1 
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Temperature Controlling Check. 

Advance the throttles and observe the turbine inlet 
temperature change as electronic fuel controlling is 
reached (as indicated by the electronic fuel correction 
lights going out). The turbine inlet temperature at thi s 
point, when normal, will be 740 to 780 C. If the TIT 
does not change when electronic fuel controlling is 
reached, proceed as follows: 

a. Symmetrical throttles · Approximately 850°C TIT 

b. Engine bleed valve switch · Closed (Engine to be 
checked) 

c. All anti-icing and de-icing switches · Off 

d. Anti-icing master switch - Manual 

e. Inlet duct anti-icing switch - On (Engine to be 
checked) 

Note 

The TIT should rise slightly and then return 
to the previous setting. If the TIT does not 
return to the previous setting , the electronic 
temperature controlling system has mal­
functioned. 

f. Inlet duct anti-icing and deicing and anti-icing 
master switch - Off/ Auto 

g. Engine bleeds - Open 

h. Throttles - As required 

ENGINE STARTING. 

USE OF FUEL ENRICHMENT. 

The fuel enrichment system furnishes unmetered fuel 
to the temperature datum valve to supplement normal 
now through the fuel control. This enriching starts 
at 16 percent RPM and lasts only until fuel manifold 
pressure reaches approximately 110 PSI. 
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BATTERY ENGINE START. 

During a normal engine start for the first engine, the 
GTC powers both the ATM and engine starter. Since 
low air density conditions (high temperature of high 
field altitude) lower the GTC mass output, at certain 
times the capacity of the GTC will not be great 
enough to perform a normal start on the first engine. 
Indication of this condition is slow acceleration while 
attempting a normal start in low density air. The bat· 
tery engine start system is provided to enable all of 
the GTC output to be used by the engine starter. It 
shuts off the ATM and supplies necessary DC power 
during starting from the battery. At 65 percent RPM 
the A TM is again supplied compressed air and the 
ATM generator is dri ven. All engine and GTC func· 
tioning is normal from this point on. A normal start 
without external power may be switched to a battery 
engine start, if acceleration lags, by depressing the bat· 
tery engine start button and holding it in until RPM 
exceeds 16 percent. Above 16 percent RPM a relay 
holds the circuit closed until a generator comes on 
the line. If low air density conditions require a bat· 
tery engine start, proceed as follows: 

Note 

If the battery engine start button is used 
when external DC power is available , it will 
have to be held until 65 percent RPM as 
the holding relay will be inoperative with 
external DC power. 

a. Depress and hold the battery engine start button 
until RPM exceeds 16 percent. When engine RPM 
reaches 65 percent, bleed air is again supplied 
to the air turbine motor. 

Note 

If the holding relay fails, place the condition 
lever to feather and allow the engine t o come 
to a complete stop prior to attempting anoth­
er sta.rt. If the holding relay fails , recor d in 
Form 781. On the second atte mpted sta r t, de ­
press and hold the battery engine start but­
ton until 65 percent engine RPM is r ea ched. 

b. Start the remaining engines by normal method , 
using engine bleed air . 
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NORMAL ENGINE STARTING SEQUENCE. 
"T .. 

• ; 
1 During a normal start the following actions take place automatically (provided Section JI checklist procedures 

have been followed) as listed. An examination of the sequence wil 1 be helpful in understanding the overall operation 
of any start. 

;a 

... 

% ENGINE RPM 
(approximate) 

0 - 94% 

0 - 94% 

0% 
16% 

16% 

16% 

16% 

16% 

110 PSI Fuel Mani-
fold Pressure 

33% 

62% 

65% 

65% 

65% 

65% 

94% 

94% 

94% 

ACTION 

TIT Limited to 830' C by Temperature 
Datum Control 

5th and 10th Stage Compressor Bleeds 
Open 

Note 

CONTROLLED BY 

Speed-Sensitive Control 

Speed-Sensiti ve Control 

Valves are opened as engine decelerates on normal shutdown. 
If engine is shut down by using the fire emergency control handle , 
the valves remain closed until the bleed air manifold is 
depressurized. 

Diffuser Bleed Valve Open 

Fuel Shutoff Opened 

Fue l Enrichment Valve Open (if selected) 

Fuel Pumps in Parallel Operation 

Drip Valve Closed 

Ignition On 

Fuel Enrichment Valve Closed (if selected) 

Diffuser Bleed Valve Closed 

Starter Disengaged 

Fuel Pumps in Series Operation 

Fuel Enrichment Circuit De-energized 

Ignition Off 

Drip Valve De-ener gized (held closed 
by fuel manifold pressure) 

5th and 10th Stage Compressor Bleeds 
Closed 

Start Control Circuit De-energized 

TIT Limited to 977"C by Temperature 
Datum Control 

Normally Open 

Speed-Sensitive Control 

Speed-Sensitive Control 
and Fuel Enrichment 
Switch 

Speed-Sensitive Control 

Speed-Sensitive Control 

Speed-Sensitive Control 

Manifold Pressure Switch 

Compressor Dischar~e 
Air Pressure 

Starter Cutout Switch 

Speed-Sensitive Control 

Speed-Sensitive Control 

Speed-Sensitive Control 

Speed-Sensitive Control 

Speed-Sensitive Control 

Speed-Sensitive Control 

Speed-Sensitive Control 
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BUDDY /WINDMILL TAXI START. 

Note 

Buddy starts should have priority over a 
windmill taxi start and may be used to start 
an engine if it cannot be started by normal 
procedures. Buddy or windmill taxi starts 
should be used only when authorized or di­
rected by the major command concerned. 

BUDDY START. 

Buddy starts are defined as an en~ine start utilizing 
the propeller airblast of another airplane to effect en­
gine starting . 

Note 

Position the airplanes as nea rly as possible 
into the wind and observe cautions in EN -
GINE RUNUP in Section II. 

a. Assure the ramp area is free of any objects that 
might cause FOD. 

b. Inspect engine to be started as necessary to as­
sure maximum safety. 

Prior to attempting a buddy start because of 
a defective starter, assure that the starter 
or starter shaft is removed, as it may re­
main engaged with resultant damage to the 
starter , engine or airplane . 

c . Place condition lever to FEATHER until the blade 
cuff is in line with the island on the spinner base . 

d. Establish and mai ntain radio contact with the 
other airplane. 

e . Position airplane with the engine to be started 
approximately 10 feet behind the starter air plane. 

f. Set parking brakes. 

g. Place chocks fore and aft o f each forward MLG 
wheel. 

h. Brief crews of special signals that will be used 
during starting and position ground observers for vis­
ual sighting from each cockpit and each other . 

i. Perform Normal Procedures Checklists through 
Before Starting Engines checklist with the following 
exceptions: 

( 1) Propeller cuff lined up with isla nd on spinner 
base. 
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(2J Place throtl lE• 111 FLJGHT IDLE . 

(3) Leave chocks in place . 

(4) Flaps - UP lwhe11possiblcl. 

j. Close all doors. windows and hatches . 

k. Condition lever r un. leave b1eed air \•a lve closed 
until engine is on speed . 

l. Front a irpl:111e , upon S4<m1J frum rear airplane , 
increaSf.' power to 900 TJT nn all cn~ i nes. 

m. If prope ller r otation doe.s not begrn. request 
maximum power on fr ont airplane . 

n. After propeller rotat ion starts, obse rve normal 
start sequence and at 60 percent RPM place throttle 
to GROUND IDLE. 

o. Signal front airplane to reduce powe r. 

Note 

If constant acce leration fails to occur prior 
to 16 percent RPM, move condition lever to 
feather position mom entari ly and return to 
run. Increased RPM and acceleration should 
occur . Do not move condition le ve r toward 
feather after 16 pe rce nt nPM unless a stop 
start situation exists . 

Note 

In the event above procedures are ineffective, 
starting m ay be attempted by pre- setting 
propeller blade a ng les a t an intermediate 
position between alignment with spinner base 
is land and the fu 11 feath<:' r position and, or 
changing airplane position to offset propeller 
alignment by approximately six .feet. 

WINDMILL TAXI START. 

The following procedure can be used to start an en­
gine if it cannot l>e started by normal procedures. IT 
SHOULD BE USED ONLY l F MISSION REQUIRE­
MENTS DICTATE. A minimum runway length of 
5 ,000 feet is r ecom mended to assure safety in ac­
complishing a windmill ta.xi start. 

Note 

Practice windmill ta xi starts are not recom­
mended with the anti-skid s ystem inope ra­
tive. 
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Prior to attempting a windmill taxi start be­
cause of a defective starter, make sure that 
the starter or starter shaft is removed as it 
may remain engaged with resultant damage to 
the starter. the engine , or the airplane. 

a. Inspect the engine to be started as necessary to 
assure maximum safety. 

b. Place the condition lever to FEATHER until the 
blade cuff is in line with the island on the spinner base . 

c. Perform the Before Take-Off and Line Up check­
list to assure that all controls and switches are in 
the proper position. 

Note 

Flaps will be set at 0 percent. This will pre­
vent creating lift and extra drag at low speeds. 

( 1). Fuel enrichment - NORMAL 

d. Place the throttle in the FLIGHT IDLE position. 

e . Place the condition lever in the RUN position. 

f. Align the airplane on the runway with the parking 
brakes set. Advance the throttles to FLIGHT IDLE 
for the operating engines, then advance the throttles 
on the symmetrical engines to take-off power. Re­
lease the brakes, and increase power on the other 
operating engine as directional control becomes avail­
able through coordinated use of nose wheel steering 
and the rudder. The copilot should monitor the con­
trol column, maintaining positive pressure on the nose 
wheel. The pilot should maintain control of nose 
wheel steering, throttles , and rudder. 

g. The propeller should start to rotate as the air­
speed increases, and a normal light- off should occur . 
As the RPM increases to about 40 percent, retard all 
throttles to GROUND IDLE, reverse symmetrical on­
speed engines, and apply brakes as required to stop 
the airplane. The engine should accelerate and come 
on speed as the airplane is brought to a stop. Oi 1 
pressure and engine instruments should be monitored 
the same as for a normal start. 

l WARNING I 
When throttles are moved into the gr ound 
range with a movement which is too rapid, 
it is possible to lose control of the airplane 
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before a propeller malfunction can be detect­
ed. The movement from the fli~ht range in­
to the ground range should be made at ;1 rea­
sonable rate which will permit detection of a 
malfunction such as fai lure of the low - pitch 
stop to retract. At the first indicat ion of di ­
rectional control diffi culties du r i£¥ r e vers­
ing, immediately return all thrott les to 
g r ound idle. Maintain di rectional cont r ol 
with flight controls, diffe rential brakin~. a nd 
nose wheel steering as r eq uir ed . After 
identifying the affected propelle r. symmet ­
rical prope llers of on-s peed eng-ines m ay be 
reversed and the affected engi ne shutdown. 

Regardless of the progress of the windmill 
taxi start , when the a i rplane r eaches a speed 
of 100 KIAS or a point where 3 .500 feet of the 
runway remains, whichever occurs first, 
retard all throttles to GROUND IDLE and 
stop the airplane. 

h. Resume normal operation beginning with the 
ST ART ING ENGINES Checklist. 

(l l Fuel enrichment - OFF 

i. Return to the active runway and complete the 
ENGINE RUNUP and BEFORE TAKEOFF checklists. 

FUEL MANAGEMENT. 

Internal wing tank fuel management is accomplished 
at the fuel control panel , which is located overhead 
within reach of both the pilot and the flight engineer. 
Fuel routing is governed by fuel tank selection and 

crossfeed valve positioning. Fuel gages on the panel 
indicate quantities i n each tank, and a totalizer indi­
cates total fuel remaining. An additional check of fuel 
quantity may be made by keeping a log based on engine 
fuel flow and time. Pylon tank fuel is controlled at the 
fuel control panel and at the pylon tanks fue l control 
panel. A booster pump for each pylon tank pumps the 
fuel tothe internal inboard tankswhen enough fuel has 
been used. 

FUEL FLOW. 

Design of the airplane allows internal wing tank-to·en· 
gine or crossfeed fue l flow. Tank-to-engine routing is 
normally used at all times. Crossfeed flow is used 
when transferring pylon tank fuel to the internal wing 
tanks, when trimming the internal wing tanks , or in 
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other special uses. Boost pump operat ion is recom· 
mended at all times to ensure adequate supply pressurt> 
to the engines, although static pressure is usually suffi· 
cient under most conditions. All fuel is fed to the 
engines from the four in ternal wing tanks. Refer to 
figures 1-21, 1·22, 1-23 and 1-25 for the fuel system 
schematic diagrams. 

FUEL MANAGEMENT FOR INTERNAL WING 
TANKS. 

When the airplane is parked with the fuel tanks 
more than three-quarters full , all crossfeed 
valves should be closed, otherwise low tanks 
may be overfilled by s low transfer of fue l 
through the boost pump check valve bleed 
orifice from the crossfeed manifold. 

Take-off. 

To obtain the correct fuel flow for take -off: 

a. All crossfeed val ves - CLOSED. 

b. All main tank boost pumps - ON. 

Climb and Crui5e. 

As the pylon fuel tanks have only one boost pump , it 
is recommended that this fuel be transferred to the in­
ternal wing tanks as soon as possible. In the event of 
a pylon or auxiliary wing tank pump failure, this pro­
cedure would assure sufficient fuel to return to the 
point of departure. On short-range missions, it is re­
commended that fuel be used from the pylon tanks 
first, to preclude landing with fuel in the pylon tanks. 

The pylon tanks should be used prior to the 
main wing tanks in order to maintain the air· 
speed and weight limitations shown in Section 
v . 

Whe n opening main wing tank crossfeed valves , ob ­
serve a fluctuation of fuel pressure fo r an indica­
tion that the valve has opened. When changing fuel 
routing, monitor TIT, torque, and fuel flow indica ­
tions for appr oximately one minute to assure proper 
flow. 
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When fuel quantity of any main tank is 
Jess than 1000 pounds, the engine being 
fed by that tank will be placed in cross­
feed operation . 

Wh en operating with less than 6000 pounds 
of total fuel In the main fue l tanks, place 
the crossfeed valve switch to OPEN and the 
boost pump switch to ON for ALL tanks 
containing fuel. 

Note 

To obtain the most reliable readings , fue l 
tank gages should be read while airplane at­
titude is within .± 3 ° roll and o0 pitch. 

Main Fuel Tank Trimming. 

Fuel in the main wing tanks may become unbalanced 
because of different power settings or because of en­
gine shutdown. If an unbalanced condition exists, the 
fuel tanks may be trimmed by the fo llowing proce­
dures. 

To take fuel from a heavy tank: 

a . Crossfeed valve for heavy tank - OPEN. 

b . Crossfeed valve for light tank or tanks - OPEN. 

c. Boost pump for light tank or tanks - OFF. 

WARNING I 
Normally , one boost pump is capable of 
supplying fuel through the crossfeed mani· 
fold to all engines. However, it is manda­
tory that at least one engine is left on 
tank-to-engine fue l flow so that all power 
is not dependent on one tank system. 

When trimming is complete: 

d. All boost pumps - As required (normally ON). 

e. All crossfeed valves - As required (normally 
CLOSED). 

FUEL MANAGEMENT WITH PYLON TANKS (SOME 
AIRPLANES}. 

Fuel management is accomplished as described under 
FUELMANAGEMENT FOR INTERNALWING TANKS. 
When pylon tank fuel is carried, proceed as follows to 
transfer pylon tank fuel: 

a. After take - off, open all four crossfeed valves. 

b. Turn off No. 1 and No. 4 fuel tank boost pumps to 
decrease the No. 2 and No. 3 tank fuel quantities. 

~~. .. 
I 

e 



'· ·~ . 

.' - . } fuel management 

FUEL 
SUPPLY 

& fil 

I GAS TURBINE COMPRESSOR J 

TO GAS TURBINE 
COMPRESSOR 

AIRPLANES AF55-0029 
THROUGH AF55-0046. 

& FUEL SUPPLIED FROM EITHER 
NO. 2 OR NO. 3 INTERNAL 
TANK . AIRPLANES AF53-3129 
THROUGH 55-0014. 

FUE L SUPPLIED FROM ANY TANK 
THROUGH CROSSFEED MANIFOLD. 
AIRPLANES AF55-0029 AND UP. 
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FUEL 
SUPPLY ---. 

& 

TO GAS TURBINE 
COMPRESSOR 

AIRPLANE AF56·0469. 

& VALVES ARE OPERATED BY 

EMERGENCY 
CONTROL 
HAN DLE 

ENERGIZE - TO-OPEN SOLENOIDS. 

£ M OTOR- OPERATED VALVE . 

@ FUEL PUMP 

4 .. MANUALLY OPERATED VALVE 

-- ELECTRICAL ACTUATION 

Figure 7-1. 

c. When the No. 2 and No . 3 fuel quantity indicators 
show approximately 7 ,000 pounds of fuel each, turn on 
the pylon tank fuel boost pumps. 

Note 

During turns, when the internal fue l tanks are 
nearly full , the no flow lights for the pylon 
tanks may blink on and off. 

Note 

The exact time that the pumps are turned on 
is recorded for use in computing the re­
maining fuel at any time until the tanks a r e 
empty. 

Note 

If ic ing of pylon fuel feed lines is suspected, 
operate the wing and empennage anti-icing 
for approximately 3 minutes to eliminate 
possibl e ice congestion. 

The airplane fuel system should r emain on manifold 
feed, using fuel from the inboard tanks until the pylon 
tank fuel transfer has been completed. As long a s the 
pylon tank pumps are on , the pylon tank pump indi­
cator light s will be illuminated. When the fuel in each 
pylon tank has been pumped into the inboard tanks . or 
when the flow has been reduced to approximately 2-1 12 
gallons per minute, a pylon tank no flow light for that 
pylon tank will illuminate. The fuel should b e pum ped 
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from each pylon tank in appr oximately 90 minutes. To 
find the amount of fuel remaining in the pylon tanks, 
multiply the pumping rate of each pylon fuel pump 
(approximately 5.0 gallons per minute) by the number 
of minutes the pumps have been on, and subtract this 
amount from the total usable fuel that was in the tanks. 

Pump pressure is checked with the pump switches in 
the ON position by holding the pump operation test 
switch in the test position for approximately one min­
ute after which the pump pressure indicator lights 
should illuminate. At the time that the pump pressure 
lights illuminate , the pumps are at normal operating 
pressureof approximatelyl3 to 15 PSI. 

d. After transfer is completed, turn off the pylon 
tank boost pumps. Turn on No. 1 and No. 4 fuel 
boost pumps and close all four crossfeed valves. 

Gas Turbine Compressor Fuel F1ow (Airplanes 
AF 53-3129 through 55-0014). 

Fuel for operation of the gas turbine compressor is 
taken from the No. 2 internal or the No. 3 internal 
tanks. Selection of the fuel source is made by posi· 
tioning the gas turbine compressor fuel tank selector 
switch on the gas turbine compressor control panel. 

Gas Turbine Compressor Fuel Flow (Airplanes 
AF 55-0029 and Up). 

Fuel for operation of the gas turbine compressor is 
taken from any tank through the crossfeed manifold. 
Selection of the fuel source is made at the fuel con· 
trol panel. To obtain fuel flow for the operation of 
the gas turbine compressor from any tank , proceed as 
follows: 

a. Select any tank or tanks with the tank-selector 
switches. 

b. Turn the crossfeed valve switches for the tanks 
selected to the OPEN (vertical) position. 

USE OF WHEEL BRAKES. 

It is absolutely necessary that airplane brakes be 
treated with respect . Although the anti-skid system 
will give consistently shorter landing rolls on dry 

runways, it should not be used to its maximwn po­
tential to make all landings as short as possible. To 
minimize brake wear, the following precautions should 
be observed insofar as practicable: 

a. Use extreme care when applying brakes immedi­
ately after touchdown or any time there is con­
siderable lift on the wings. A heavy brake pressure 
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can result in locking thewheels more easily if brakes 
are applied immediately after touchdown than if the 
same pressure is applied after the full weight of the 
airplane is on the wheels. A wheel once locked in this 
manner will not unlock when the load is increased , 
as long as brake pressure is maintained. Brakes, 
by themselves, can merely stop the wheel from turning. 
Stopping the airplane is dependent on the friction of 
the tires on the runway. There are two reasons for 
this loss in braking effectiveness in a skid. First, the 
immediate action is to scuff the rubber , tearing off 
little pieces which act like small rollers under the 
tire. Second, the heat generated starts to melt the 
rubber and the molten rubber acts as a lubricant. 
Therefore, if one pair of wheels is locked during ap­
plication of brakes, there is a tendency for the airplane 
to tu ·n away from the locked wheels, and further appli­
cation of brake pressure to those wheels will offer no 
corrective action. Since the coefficient of friction 
goes down when a wheel begins to skid , it is apparent 
that a wheel, once locked, will never free itself until 
brake pressure is reduced. 

b. Anti - skid systems are intended to prevent skids 
at high speeds under light wheel loads. Therefore, 
brakes may be applied immediately after touchdown, 
with anti-skid, but this should be done only when 
definitely necessary. The anti-skid system will func­
tion to prevent tire skidding if it is operating properly; 
however, it is not designed to perform as a completely 
automatic braking system. Continuous braking frorn 
the point of touchdown will result in considerable over­
working of the anti- skid system in addition to causing 
excessive wear and extreme heating of the brakes. 

c. If maximum braking is required after touchdown, 
lower the nose as soon as possible, apply the brakes, 
and raise the flaps. Reverse thrust should be used, 
whenever possible. 

d. For short field landings, a single, smooth appli­
cation of the brakes with constantly increasing pedal 
pressure is most desirable. 

e. If maximum braking has been used in landing, it 
is recommended that the gear be left extended after 
subsequent takeoff for a minimum of 15 minutes before 
retraction or before another braked landing is at­
tempted. The parking brakes should not be set if the 
airplane is parked subsequent to such a landing, and 
the airplane should be taxied using the minimum 
amount of brakes necessary for safety. 

I WARNING I 
Failure to cool the brakes could result in a 
tire explosion and damage to the airplane. 
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f. The full landing roll and propeller reversing 
should b e u sed al all tim es to mrnimize the use of 
brakes. 

g. Do not drag the brakes while taxiing. If taxiing 
downhill or downwind and the use o f reverse thrust 
results in excessive oil temperature, sfop the airplane 
to accellerate until brakes must be reapplied t.o avoid 
high taxi speeds. Continue this cycle as required. 
This will result in less heat build up than dragging the 
brakes. Use the brakes as li tLIP as possible for turn· 
ing tllP airplane on the ground. 

h . Al th!.' fi rst. indication of brake failure or after 
the brakes have been used excessively or hot brakes 
are suspected, have the fire department crash crew 
make an inspection of the brakes and t ires as brake 
fires are possible. 

WARNING I 
Do not taxi into crowded parking areas or 
set the parking brake when the brakes are 
overheated. Peak temperatures occur in the 
brake assembly (tri-metallic or s ingle disc) 
from approximately 1 to 5 minutes and in 
the wheel and ti re assembly (magnesium or 
alumlnim) from approximately 20 to 30 
minutes after a maximum braking operation. 
If maximum brakes are used, record in 
Form 781. Do not taxi or tow the air­
plane for a t least 15 minutes after over­
heated brakes have been cooled. All per­
sonnel other than those in the fire depart· 
ment should evacuate the immediate area. 
The area on both sides of the wheel will 
be cleared of personnel and eq uipment for 
at least 300 feet. Do not approach the 
main wheel area when extreme temperatures 
due t.o excessive braking are suspected . If 
conditions require personnel to be close to 
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an overhealPd whPel or tirP, LhP approach 
sho uld l.w f ro m lh f.l forP or aft only. 

i. Heleasr the parking brakes as soon as pos~ib l l• after 
thP wheel chocks are in placP . 

NESA WINDSHIELD SWITCHES. 

ChPckcd/ OFF 

WARNING I 
Do not check thP temperatures of a crazed 
outer glass with the bare hand. 

a. Place the NESA windshield switch11s in the 
normal position and allow glass to warm. 
Place the switches in the off position and 
check for heatin g by feelin g the (1utsidP 
glass panels. 

Note 

If the ambient temperatu re is higher lhan 
27° C (81°F) do not operate NESA on the 
ground. If the ambient temperature is be· 
low this figure , turn NESA to NORMAL. If 
the temperature of the glass is below ap· 
proximately ·45° F, the NESA control sys­
tem will not function automatically , and the 
coldstart switch must be used to raise thC' 
temperature of the glass into the normal op· 
erating range. 

Do not exceed the operating limits of 5 sec­
onds on , 10 seconds off when operating th e 
coldstart swi tch. 
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crew duties 
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CREW DUTIES 

Each flight crewm~mber has duties other than the 
main duties covered in NORMAL PROCED URES , 
Section II . These additional duties are prescribed 
in this section. Items in quotes indicate that re­
s ponse is r equired. 

PILOT 

The checklist for the Pilot is covered in detail in 
Section II and III. 

a. Ensures that a thorough inspection of the 
airplane and all equipment is properly 
conducted. 

b. Plans the mission by analyzing informa­
tion concerning its nature, the expected 
weather, in telli~ence information, and 
special instructions . 

c . Prepares or supervises the preparation of 
the flight plan and c lea ranee. 

d. Supervises and coo rdinates the activities of 
the crew memhers during fli ght plannin{r and 
mission preparation. 

e. Determines that weii;ht and center qf gravil y 
a re within presc ribed limits . 

f. Ensures that passengers ar~ bri efed on the 
location and (lperational use of emergency 
equipment and are familiar with emeri;ency 
s i~als and exits. 

IR OPERATOR OR i 8- Hl 

ELECTRONIC WARFARE OFTJCEH !.::WO;... e - 2:-1 

TV OPERA TOR (TV) 8-4 ~ 

FIRE CONTROL OF FICER 1 FCO 8- 52 

WEAPONS MECHANl C (Wf\T 1 . . . . • • • . . . . . . . . 8- 6'; 

ILLUMINATOR OPERATOR ( IO I 8-?G 

g. Operates contrnls to sLart a nd check engine~ . 

and to taxi, takeoff, Janel , antl mainta in air­
plane in fligh t undt·r v.1 r .v mii n111dillons uf 
weather, daylight and darknesr,, and c;ombat 
conditions. 

h. Monitors operation of p1·essurization system lo 
ensure safety of a irplane and personnel. 

i. Directs the employment of navigational and 
communications equipmPnt by the navigator 
and copilot. 

Coo r dinates the air- \o-rrround g:rnmery missi.m. 

k . Monitors the firP contN'I guid:t·1C'e and the gun­
sight and flies the ai rnaft in tnP firing µittern. 

1. Fires the guns. 

m . Assesses target damagE' durin ir o r after the 
strike when prart ical. 

n. Ensures that required fli :tltt k••!c; , ret•u :-ds and 
maintenanC'e forms a rt" prep« •'l•d. 

COPILOT 

T he checklist for the ('t1r>l1• 1t i ~ c:on·1 t·ci ii~ de>t.ail in 
Sections II a•Hl III. 

a .. As~ists thf> piln\ ir pl~ill1·,; n :sr-run b~: oH·, 11-

in g perlinem w.•a il1c·: 1 h1rec.·1r-\ 1 1111<:·lli gc11cf· re 
ports, r,1apr·, and 0 l h(•1 dr1t 1:11wntR. 

b . Assists navigator in plottinr: lht· n1isr-:io11 ro1.1 te 
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and calculating the route information and fuel 
requirements. Performs these duties in the 
absence of a navigator. 

c . Performs inspections upon instructions of the 
pilot. 

d . Assists the pilot in operating controls and equip­
ment on the ground and in flight. 

e. Operates the airplane upon instructions from the 
pilot. 

f. Operates the communication equipment and 
assists the pilot in navigating the airplane in 
the absence of a navigator. 

g. During airstrikes, monitors all flight instru­
ments, follows through on the flight controls 
and controls throttles to maintain desi r ed air­
speed. 

h. Maintains a watch for ene my aircraft and gun 
fire. 

i. Takes emergency procedure actions as required 
by the flight manual and/o r the pilot . 

j . Prepares the flight log, required records, and 
maintenance forms. 

k . Attends post mission debriefing as required. 

FLIGHT ENGINEER 

Operates system controls and regulates electrical 
system. Operates fuel system and regulates fuel 
management. Operates bleed air system , controls 
cabin air to provide proper ventilation, pressuriza­
tion and temperature. Operates anti - icing and de-ic­
ing systems. Starts gas turbine compressor and air 
turbine motor to provide auxiliary power as r equired. 
Operates external light panel. May operate aft cargo 
door and ramp in flight. Observes engine instru­
ments, system indicators, and control devices. Con­
t inuously monitors turbine inlet temperature, tacho­
meter, and torque meter indicators and reports un­
usual conditions to the pilot. Monitors fuel flow, 
temperature, pressure and quantity indicators, elec ­
trical voltage and loads, circuit breaker panels and 

NAVIGATOR'S CHECK LIST 

cabin pressure control and altitude indicators. Ob­
serve fire , ove rheat and warning li !!.'ht indicators . 
Reports abnormal conditions to pilot and r ecommends 
or completes corrective action as briefed. Maintains 
power plant cruise control and performance log plan . 
Computes airplane weight and balance when required. 
Performs the aircrew visual inspections. Inspects 
the airplane for flight preparedness and continuat ion , 
turbo - prop enf?;ines for general condition of com­
pressor inlet/turbine exhaust blades and systems for 
absence of fue l and oil leaks. Ascertains that the 
airplane and engines have not exceeded limits. Re-
co rds limitations exceeded. Troubleshoots malfunc -
tioning of the airplane systems in flight. May super-
vise airplane servicing and the r emoval and replace-
ment of such components as star ters , generators, 
flight cont.rol surfaces, propellers, pressure-trans -
mitte r s and oil filters. May assign repair work to 
ground crew members; reviews work for completion 
and accuracy. Instructs and may evaluate subor -
dinates in flight engineer duties and procedures. 

In addition to his normal duties , the flight engineer 
is r equired to understand the function and perform­
ance of the subsystems and their interface with the 
airplane . He monitors and controls the gun control 
panel as directed by the pilot. 

NAVIGATOR 

The navigator has the r esp0nsibility fo r enroute and 9 ... 
target navigation, target area clearance to fire, · 
traffic separation with other combat aircraft, the 
successful operation of his assigned avionic subsys-
tems, and functions as safety officer during combat 
missions . He attends pre-mission briefings, assim-
ilates mission data and is instrumental in evolving a 
coordinated mission plan of attack. He must be thor-
oughly familiar with the functions and performance of 
the navigation, sensor, and fire control subsystems. 
He operates the fire control subsystem, and he as-
sists in inflight ballistic wind and gun alignment er-
ror calculat ions (tweeking). The navigator attends 
maintenance, operations and intelligence debriefing 
and is responsi ble for completion of the mission re-
port log. The navigator must be thoroughly familiar 
with the navigator 's challenge items in Sect ion II and 
the emer gency procedures as they pertain to his 
duties. 

This checklist covers the duties of the navigator on the AC-130A. Items in quotes indicate that response is re­
quired. 

PREPARATION FOR FLIGHT 

1. Flight plan Completed 

2. Range control chart Completed (as applicable) 

3. Maps and charts Required information plotted and checked 
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T.O. 1C-130{A)A- 1 

4. P rofessional. personal. and survival equipment Checked 

5. Time hack Obtained 

6. Weather Mission briefing Attended 

INTER IOR (POWER OFF) 

NOTE 

Upon arri val at the aircraft, and prior to entrance , DC and AC power 
should be available from an opera tional connected power cart to pro ­
vide internal lights and system preflight power. 

l. Form 781 Checked 

2. Attitude ref switch 2 Axis 

3. Circuit breakers !Loran power protector Checked/ Set 

a. Loran power protector ON 

b. Cargo compartment panels IN 

c. Main power distribution box IN 

d. Radio junction box IN 

4. Parachute Checked (as required) 

5. ln flight publicati:>ns Checked 

6. Fire control display OFF 

7. ssu OFF 

8. SAD OFF 

9. 2 Axes gyro Set/ OFF 

a. Power switch OFF 

b. Lati tude Set local lat. 

c. Hemisphere Set 

d. Mode switch D.G. 

10. Radar Checked 

a. Range switch 50/ 10 or Less 

b. Function switch OFF 

c. Gain cont rol ccw 

d. Intensity ccw 

e. ISO - Echo OUT 

11. MT! OFF 

12. Radios OFF 

a. FM-1 OFF 
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T . 0 . 1C- 130(A)A-1 

ll. HF - 1 OFF 

(' . ADF-1 OFF 

13. Cluck Set 

H. Fi re control panel OFF 

l !) • f<adl•me anti-ice OFF 

16. Arn 92 TAS ccw 

17. ARN-92 101·an OFF 

18. X band beaeon OFF 

19. Oopple r radar OFF 

2C. Dopple r computer OFF 

21. IFF (some airplanes) OFF 

22. APN-70 lo ran OFF 

23. Radit) altimeter OFF 

24. Fire contr ol system power switch A/ C power 

Items preceded by an aste risk will be performed on all tactical missions, but need not be performed on 
non-tactical missions. 

11\ITERIOR (POWER ON) 

"'l. FCS inverter control switch 

NOTE 

Check 115 ± 3 volts, Hz 380- 420. Allow 
two min warmup before use. 

2. Inte rior lights 

3. lnlerphone 

a. Wafer switch 

b . Hol mike listen 

*4 . ssu 

"'5 . SADS 

ON/ Checked 

SET 

SET (as required) 

Interphone 

ON 

ON 

ON 

F. 2 Axes gyro ON 

7. ARN-92 loran SET 

B-4 

CAUTION 1 
Turn Mode Switch OFF if computer mal­
function light is on steady. 

a. Mode switch 

b. Test 

LRN 

Depressed 

e 



l· :... 

Check all wamin~ liirhts illuminated. Display 
reads N1234567 E4567890 

c. Brr SRR 

d. Triad/SDA/SDB/SPH 

e. Master search 

8. Search radar 

*9. FCS power control switch 

* 10. FCP power switch 

*11. FCC 

a. TAS 

NOTE 

T AS will not affect the BIT green lights, 
but will be required to obtain a correct 
guidance display. 

b . Altitude switch 

c . Sys align s witch 

*12. FCD 

a. Power switch 

b. Alignment switch 

c. Safety zone scale setting 

d. Dimmers 

e. CH A 

f. CH B 

g. Safety zone scale setting 

h. Symbol condition switches 

(1) Safety zone 

(2) CH B 

(3) CH A 

(4) TGT T 

(5) Firing zone 

i. Scale factor select 

j. Intensity/ Focus 

k. Scale factor select 

1. Alignment 

(1) Alignment switch 

SET 

SET 

Depressed 

Standby 

Inv. Pow 

ON 

SET 

155 

B 

Down 

SET 

ON 

OPR 

5 

cw 

OD 

IR 

Rad 

SET 

0 

DOT 

DOT 

T 

DOT 

Fine 

SET 

COARSE 

Checked 

CENTER 

T.O. 1C-130(A)A -1 
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T.O. 1C-130(A)A-1 

Adjust dot to center of display with 
-~~ center EL and AZ controls. 

(2) Alignment switch GAIN 

Adjust dot to position 3 CMS 
up 3 CMS Right of center with 
gain EL and AZ controls. 

(3) Alignment switch OPR 

(normal operating position) 

*13. Attitude reference switch 2 AXIS/SET (FCO) 

*14. 2 Axes gyro SET 360° (P) 

*15. FC panel SET 

a. Pwr switch ON 

b. Light controls cw 

c. Winds peed 40 

d. TOF 6.0 

e. Wind direction 075° 

f. Offset distance 844 meters 

g. Offset direction 050. 8° 

h. Override switch NRML 

i. Coincidence window 14. 7 mils 

j. EL Correction 494 mils e 
k. AZ Correction 894 mils 

1. Sensor select switch RAD 

m. Test switch UP 

* 16. BIT Checked 

a. PNL/Comp Green 

One or both lights not illuminating in -
dicates a malfunctioning unit(s), and/or 
burned out lamps. The lamps are not 
in the press-to-test circuitry. 

b. FCD firing zone and TGT T Both within 1 CM square aft and 
low of center 

c. FCD primary sensor symbol In the lower left corner of FCD 

d. FCD safety circle symbol High and forward of primary 
sensor symbol 

e . Reticles {pilot's gunsight) SUPERIMPOSED (:!: 8. 5 mils) (P) .. 

f. Guidance Needles CENTERF.D (± 1/8 inch) (P) 
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T . 0. 1C- 130(A)A-1 

~·~ 
* 17. FCC Reset 

7,•.j 
a. TAS 198 Knots 

b . Altitude switch B 

c . Sys alig,n s witch ALIGN 

* 18. FCD Reset 

a . Safety zone select switch BC 

~ b . . Scale factor select FINE 

*19. FC panel Reset 

a. Test switc h Down 

b. Wind speed CCW 

c. TOF 4. 2 

d. Wind direction 000° 

e . Offset distance 105 Meters 

e f. Offset direction 000° 

(T ., . Override s witch OVRD (red light flashing) 

h. Coincidenc e window 6. 0 mils 

i. Sensor select switch BC 

NOTE 

Verify t hat t he BC is pinned before using 

(ii for the following test problem. 

j . EL/AZ corr controls FCD/ RETICLES superimposed (P) 

Reduce the EL/ AZ corr settings toward 
nominal values of 100 (EL) and 500 (AZ). 
As t he superimposed FCD syml:x>ls appear 
on the FCD FINE scale display , use the 
FCD to bring the symbols into the display 
center with the EL/AZ corr controls. 
Approaching F CD center have the pilot 
di re ct over interphone the final EL/ AZ 
corr settings to superimpose the gunsight 
reticles. 

."$.\ c ~ NOTE 

If BC is more than 20 co mputer counts off 
nominal in EL and/ or 50 computer cow1ts 
off in AZ, manually lock TV pedestal to 0-0 
pos ition and select TV as primary for this 
test . 

*20. Coinc idence Window Centering Checked (P) 

·r"':.J" 
Using the coincidence window knob, reduce 
the size of the window toward 0 until the gun-
sight coincidence li mit li ghts illuminate. The 
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T. 0. 1 C-130(A)A-1 

Recheck that the FCD display is 
centered and that the pilot's re-
ticle is superimposed. 

*23. Offset circuits Checked 

a. Attitude r eference switch INS/ SET (FCO) 

b. FC panel override switch NRML (red light out) 

(1) FCD TGT T 1 CM fwd .. ~. 
(P) ' (2) Movable reticle 50 ± 3 MILS fwd 

(3) Guidance needles Checked (P) 

(a) Pitch steering bar Slightly up 

(b) Bank steering bar Slightly right 

(4) FCP offset direction 090° 

(a) Pitch steering bar NULL (P) 

(b) Bank steering bar Slightly right (P) 

(c) Movable reticle 25 ±: 3 MILS down (P) 

(d) FCD TGT T 1/ 2 CM low 

(5) Offset direction Rotated through to 360 
degrees 

The FCD safety circle, pri-
mary sensor and firing zone 
symbols should not move. The 
FCD TGT T and the pilot's 
movable reticle, however, should 
now describe a 2:1 (length to 
height) ellipse as they react to 
the changing offset direction. 
If the offset direction is changed 
from N-E-S-W-N, both the TGT 
T and the movable reticle will 
now move clockwise. 

(6) FCP offset distance 0 Meters 

Remove offset with control 
knob, FCD symbols should 

::r. be recentered and pilot's 
reticles superimposed (:!: 2 mils) 

24. Vertical reference system SET Hdg. (P) 

*25. FCC SET for flight 

a. Alignment switch Down 

b. TAS SET 

·~ c. Altitude SET 

*26. FCD OFF 
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'T'.O. 1C-130(A)A-1 

"'21. 

28. 

FC Panel 

a. Wind 

b. Time of fall 

c. Offset ranire & bearing 

d. Azimuth & Elevation counts 

e. Power switch 

Radar pressurization system 

NOTE 

Set at 40 inch H(l:, should hold a minimum 
of 38 inch Hg for 10 minutes. 

I CAUTIO~ 
Do not exceed 41 HI!,. 

29. Search Radar 

8-10 

I WARNING I 
Before pla.clng the function switch to SEARCH, 
BEACON, or WARNIN'G, make sure that alJ 
personnel are clear of the antenna radiation 
patte rn. Avoid directing the energy beam 
toward inhabited structures, personnel group­
ings , or a r eas where airplanes are being 
refueled/defueled. 

f CAUTION ] 

If refueling or defueling operation is takin(l: 
place in the vicinity of the aircraft, this 
check will be completed during runup . 

a. Function switch 

b. Antenna selector 

c. Test meter 

(line . 5 to . 7 mag . 3 to 1. 0 
mixer 1, 2 and AFC 1, 2 -
. 3 to . 9) 

d. Intensity control 

e. Range marks 

f . Gain and tilt 

g. Stab switch 

Set for fli !'ht 

SET 

SET 

SET 

SET 

OFF 

Checked/No rm al 

Checked 

SEARCH 

R 

Checked/ Mag 

Adjusted 

Adjusted 

Adjusted (for pictures) 

OFF 

' I' 

e 



,..30. 

31. 

e 32. 

33. 

I CAUTION ] 

The stab switch will be off al any time 
the aircraft is taxiing or moving on the 
ground. If thunderstorms or heavy 
buildups are in the area, t hen pencil 
beam, iso-echo and t ill will be posi­
tively checked prior to takeoff. 

MTI 

a. Mode switch 

b. Scan switch 

c . Mode switch 

d. BIT switch 

e. Mode switch 

Search radar 

ARN-92 loran 

a. Pos ition fix 

b. Variation 

c. Position update 

d. Station parameters 

e. Destinations 

f. Mode Control 

N-1 compass operational check 

a. 

b. 

Latitude correction pointer 

Maste r indicator 

(1) Synchronize lhe master indicator 
to the C-2 transmitter by engaging 
synchronizer knob and rotating 
azimuth pointer of the master in­
dicator until the annunciator is 
zeroed. Check N-1 repeaters. 
Check against magnetic compass 
for proper orientation. 

c. Master indicator 

(1) Set latitucie pointer alter­
nately to 60 degrees North, 
60 degrees South, t hen zero. 
The annunciato r dol should 
rotate clockwise in northern 
latitudes, and counterclock­
wise in southern latitudes. 

T.O. 1C-130(A)A-1 

Checked (as required) 

STANDBY/ALERT 

SLOW 

OPERATE 

Depressed/ Checked 

OFF 

OFF 

Inserted 

Checked 

Depressed 

Checked/Inserted 

Inserted (As required) 

OFF 

Checked/Set 

OFF 

SYNCHRONIZED AND HEADING 
CROSS-CHECKED 

Checked in D. G. MODE 
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T.0. 1C-130(A)A- l 

Al zero degrees, there should 
be r.o movement of the dot. If 
the dot moves, the latitude 
dial should be adjusted to stop 
lhe movement. The latitude 
r eading at lhe point of no dot 
rotation musl now 1Je applied 
'as a co rrection factor when 
flyin{!: in D. G. Mode. 

NOTE 

If the dot movement is stopped with pointer 
indicating a northern latitude reading; e.g., 
1 deg-ree N, the latilued set into the dial 
must be increased by 1 dep:ree for northern 
latitude fli r;hts . 

d. Latitude correction pointer 

(1) Cross -check N- 1 compass with 
magnetic compas s to assure 
that 180 degrees ambiguity is 
not present. 

34. Doppler 

a. Power switch 
After warmup of one minute 

b. G/ S switch 

c. DR switch 

d. Land-sea switch 

35. Computer-main control/indicator 

a. Nav/Drop Switch 

36. Radios, Electrical Switches and 
Ante1U1as 

a. FM /1 1 

b. HF il-1 

c . ADF T/ 1 

d. VHF and TACAN antenna select 

NOTE 

VHF and TACAN may cause IR Inter­
ference. Selection o'r top antenna may 
reduce lhe interference. 

e . Radio compass select switches (2) 

37. APN-70 loran 

8-12 

OFF 

Checked/OFF 

Slew 

SET/ 165K 

SET/ 0 

As required 

SET Mag. track and distance 
(as applicable) 

As required 

Checked/Set 

Checked (as required) 

Checked (as required) 

Checked (as required) 

As required 

As required 

Checked/Off 



38. Radio Altimeter 

39. IFF (some airplanes) 

:i. . Master switch 

b. M-1 / M- 2/ M-3A / M- C 

c. Master switch 

d. M- 1 

Hold M- 1 in test. The ~reen test 
light illuminated indicates a good 
check. Return M-1 to out. 
Repeat with M-2, M-3A, and M- C. 

e. Master switch 

f. Mode switches 

BEFORE STARTING ENGINES 

T. 0. 1C-1 30(A)A-1 

Checked (As requi r ed) OFF 

Checked 

St by 

OUT 

Normal 

Test 

OFF 

As requi r ed 

1. Oxygen equipment Checked, SET 

~ NOTE 

• I 

Each c rew member s hould check the 
oxygen r egulator with mask on and 
connected to oxygen supply hose as 
follows: 

a. Supply lever 

b. Diluter lever 

c. Emergency toggle lever 

d. Breathe normally for a minimum 
of thr ee cycles . The blinker 
should show alternately black and 
white. 

e. Hold breath mu111e11larily (blinker 
should remain black). Return 
ernergenc y toggle lever to NORMAL 
(blinker should remain black). 

f. Breathe normally for a minimum 
of thr ee cycles as in step d above. 
Leave the r ep;ulator in t he follow­
ing positions: 

(1) Emergency toggle lever 

(2) Diluter lever 

(3) Supply lever 

(4) Oxygen Mask 

2. Before starting engines check 

ON 

lOD°i-

EMERGENCY 

NORMAL 

100°i 

ON 

Connected 

"Complete" (CP), (E) , (N), (FCO), (IO) 
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T.0. 1C-130(A)A-1 

BEFORE TA XI 

1. Compass & attitude indicators 

2. JNS/ 2 axes gyro check 

Monitor heading on ARN-92 loran 

3. ARN-92 loran 

4. 

5. 

6. 

7. 

8. 

a . MODE Cont 

b. Master search button 

The loran r eceiver automat ically 
goes into the fast search mode 
after the master search button 
is depressed. T his takes about 
two minutes. If no signals are 
detected satisfactorily, the re­
ceiver then switches to the slow 
search mode, which is 16 times 
slower (32 minutes for a full 
cycle) . If no s ignals are locked 
on in the fi rst 2 minutes due to 
the receive r oscillato r not being 
properly wa rmed up, t he r e is a 
chance that an excess ive lockon 
ti me will occur due to :he set 
having switched to the s low 
search mode. If no lockon has 
occurred after the 5 minute warm ­
up period , redepress t he master 
search button . 

Radios, radar & IFF 

a. Radios 

b. Search radar 

c. MTI 

d. JFF (some airplanes) 

Doppler radar 

Radio Altimeter 

Altimeters 

Befo re taxi checks 

BEFORE T AKEOFF 

1. Safety belt & shoulder harness 

2 . Departure procedur es coordinated 
with pilots & copy c learance 

3. Before takeoff checks 

8- 14 

"Checked, Set (state hdg)" (N), (P), (CP) 

Monitored 

SET 

LRN 

Depressed (after MAL li ght 
flashes out) 

On/ Standby (as required} 

As required 

Standby 

As required 

Standby 

Slew 

Adjusted 

"State Setting" 

''Complete ' ' 

Fastened, Unlocked 

As required 

"Complete" 

(CP), (P) , (N), (FCO) 

(CP), (E) , (N) , (FCO), (JO) 

(CP), (E), (N) , (FCO), (IO) 

0 



T.O. 1C-130(A)A-1 

LI NEUP 

, .. •) 
1. TFF / SIF (some airplanes) SET 

2. Seal far inp: forward 

NOTE 

Hems 3 thru 6 completed after start of 
takeoff roll. 

( \ 3. Loran TAS SET 

4. Loran update Depress eel 

5. Doppler radar ON 

6. Doppler computer As Required 

7. Lineup check ''Complete" (CP), (N) 

AFTER TAKEOFF 

1. Takeoff ti me Recorded 

e 2. Search radar SET 

3. X- band beacon As required 

4. Radar pressurization Monito r ed 

5. Hot mike listen As r equired 

EN ROUTE 

1. Instrument Checks Completed 
·. ~ 

a. TAS Checked (as required) 

b . Deviation Checked (as r equired) 

FIRE CONTROL ALIGNMENT CHECK 

1. Interphone SET 

a. P2 monitor UP 

2. Alignment altitude and Computed, Announced 
indicated air speed 

" "~ i .... 
a. TAS Computed 

b. Indicated altitude Co mputed 

3. Fire control display SET 

a. Power switch ON 

b. Symbol condition switches SET 

c . Firin~ zone SET 

~. """' ;-;; d . Safety zone SET 

4. Fi re conlro 1 pan.el SET 
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T.0. 1C-130(A)A- 1 

a. Power switch 

b. Primary sensor 

c. Gun AZ/EL correction 

d. Coincidence 

5. Computer 

a. TAS 

b. Altitude 

The following items will be completed after 
alignment orbit is established: 

6. Altimeters and airspeed meters 

a. Compare altitude to SCR 718 
and adjust as necessary 

b. Compare the TAS meter to 
computed values after copilot 
announces IAS meter reading. 

7. Relative sensor alignmer,t 

Select primary sensor as required 
by the pilot. Sensors will usually 
be checked and aligned to the TV. 

8. Wind/ Offset circuits 

a. Wind values inserted, bearing 
and distance displacement 
checked. 

b. Offset values inserted, bearing 
and distance displacement checked. 

9. Fire control alignment check 

PRE-STRIKE 

1. Fire control display 

a. Power switch 

b. Symbol condition switches 

c. Firing zone 

ct. Safety zone 

2. Fire control panel 

a. Power switch 

b. Primary sensor 

8-16 

ON 

Selected 

SET 

SET 

SET 

SET 

SET 

Checked, Compared 

Monitored/ Assisted 

Checked if no t performed 
on the ground check 

"Complete" 

SET 

ON 

SET 

SET 

SET 

SET 

ON 

Selected 

I . 

e 

(CP), (E), (N}, (FCO) 



(f. ,;! 

.t 

3. 

4. 

5 . 

6. 

c. AZ / EL correction 

d . Coincidence 

Computer 

a. TAS 

b. Altitude 

Lights 

Strike briefing 

a. Indicated altitude 

b. IAS 

c. Target elevation 

d . _High terrain within 5nm 

e. Other misc information 

Complete the strike briefing as 
required during the strike por-
t ion of the mission. 

Inertial position update 

Completed as required by the 
FCO during the strike portion 
of the mission. 

7. Prestrike check 

POST-STRIKE 

1. Fire control display 

a. Intensity control 

b. Power switch 

2. Fire control panel 

3. FCS power control switch 

4. FCS inv control switch 

5. N - 1 Compass 

Reslave and resynchronize compass 
after airplane is straight and level. 
Compare to INS or 2 axes gyro. 

6. Post -Strike Check 

BEFORE LANDING PATTERN 

1. IFF / SIF (some airplanes) 

T. 0. 1C-130(A)A-1 

SET 

SET 

SET 

SET 

SET 

As r equi red 

"Complete" (N), (P) 

Completed 
as required by FCO 

"Complete" 

OFF 

ccw 
OFF 

OFF 

A/ C PWR 

OFF 

Checked/Set 

"Complete' ' 

Checked 

(CP), (E), (N), (FCO), (IO), (WM) 

(CP), {E), (N), (FCO), (IO), (WM) 
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T.O. 1C-130(A)A-1 

2. All1meler 

3. Safety belt and shoulde r harness 

4. Before Landinr; Pallc:rn Check 

BEFORE LANDING 

1. Hot mike list en 

2. Rada r 

a . Stal> 

b. Radom e anli-ice 

3. Approach 

4. NAV seat 

5. Before Landin~ Checks 

AFTER LANDI NG 

1. Radar/ JFF and unnecessary equipment 

a . Vertical reference system 

b . Sea rch rad:lr 

c. Radios being used 

d. All other equipment 

2. le e control pa11el 

a. Radome anti-icinf!,' switch 

3. Landin~ tim e 

4 . After Landinr; ChE>cks 

OPERATIONAL STOP 

After Landinr;. 

1. Radar/ IFF 

2. Ice control panel 

a . Radome anti -icing 

3. Ops stop after landing 

BEFOR E TAKE-OF F 

1. Safety bell and shoulder harness 

2. Ops s top before takeoff 

8-18 

"'State :>ellin~" (CP), (P), (N), (FCO) 

Fastened/ Unlocked 

"Complete" (C P ), (E), (N), (FCO), {IO) 

ON 

Set 

OFF 

OFF 

Monitored 

Facinr; forward (just before 
touchdown) 

"Complete" 

STANDBY/ OFF 

ON 

Standby 

ON 

OFF 

SET 

OFF 

Recorded 

''Complete" 

STD BY 

Set 

OFF 

"Complete" 

Fastened, Unlocked 

''Complete" 

(CP), (E), CN), (IO) 

(CP), (E), (N) 

(CP), (E), (N) 

(CP), (E) , (N) , (F CO), (IO) 
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T.O. 1C-130(A)A - 1 

LINEUP 

]. IFF (some airplanes) SET 

2. Ops stop lineup check ''Complete·· (CP), (N) 

ENGINE SHUTDOWN 

1. Oxygen regulator Set 

a. Diluter lever 1001; 

b. Supply lever OFF 

2. Vertical reference system, and radar OFF 

3. FCS power control switch A/ C power 

4. FCS inverter control switch OFF 

5. Engine shutdown checks "Complete·· (CP), (E)' (N), (FCO) 

IR OPERATOR 

The IR operator has the responsibility of preflighting, operating, and monitoring the forward looking infrared 
system. He must understand the function of the IR in relation to other sensors, navigation equipment, and the 
fire control system. He assists, as required, in mission planning. During flight, he activates the IR system, 
searches for targets. and provides firing guidance to destroy targets. In addition, the IR operator assists the 
navigator. the fire control officer, and the other sensor operators as required . The IR operator must be fam­
iliar with the emergency procedures as they pertain to his duties . 

. , IR OPERATOR'S t>ROCEDURES 
·!) 

€A 
~" 

These procedures cover the duties of the IR operator using the AN/ AAD-7 forward looking infrared system in 
the AC-130A aircraft. 

PREPARATION FOR FLIGHT 

1. Mission planning 

NOTE 

1R Operator will assist the navigator and fire 
control officer in preparation and assimilation 
of target data , maps and charts. He will also 
study the target area for the mission. 

2. Professional, personal and survival equipment. 

3. Mission weather briefing 

EXTERIOR (POWER OFF) 

1. Form 781 (A and K sections) 

2. Helium pressure gages 

Completed 

Checked 

Attended 

Checked 

Checked 
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T.0. 1C- 130(A)A-1 

NOTE 

If helium pressure is below 100 PSI it should 
be serviced to 125 PSI. If pressure is below 
60 PSI system should be µ.irged. 

3. Receiver Group (shroud/sphere) 

NOTE 

Check the entire assembly for security and 
general condition. Ensure that the unit is 
intact and there is noth inp: visibly wrong with 
the assembly which will prevent it from func­
tioning properly (i.e. missing screws, rivets 
or damaged meta l). 

INTERIOR (POWER OFF) 

1. Lights 

2. 8 inch monitor 

3. IR console circuit breake r s 

4 . IDS control panel 

a . Field of view select switch - RMT 

b. Mode select switch - OFF 

c . BITE switch - SYS 

5. Gimbal mode select switch 

6. Clock 

7 . Oxygen system 

NOTE 

Each crew member should check the oxygen 
regulator with mask on and connected to oxy ­
gen supply hose as follows: 

a . Supply lever - ON 

b . Diluter lever - 100% 

c . Emergency toggle switch - EMERGENCY 

d. B r ea the normally for a minimum of three 
cycles . The blinker should show black and 
white a lternately. 

e. Hold breath momenta r ily (blinker should 
remain black) . Return e mergency toggle 
lever to NORMAL (blinker s hould remain 
black). 

f . B reathe normally for a minimum of thr ee 
cycles as in step d above . Leave regulator 
in following positions: 

8- 20 

Checked 

Set 

OFF 

Checked 

Set e 

e 
OFF/ STOW 

Set 

Checked 
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( 1 \ Emergency toggle lever - NORMAL 

(2) Diluter lever - lOO''i 

(3 ) Suppl~· lever - ON 

(4) Oxy~en mask - Connected 

(5) Walk around bottle - Checked 

8. Cargo compartment circuit breakers 

a . Cargo compartment circuit breaker 
ptmel - Set 

h. E lectronic control amplifier c ircuit 
breakers - Set 

c . Power supply circuit breakers - Set 

NOTE 

Electronic control amplifier and power sup­
ply are located outboard of the 20MM ammu­
nition holders . 

9. Parachute 

10. Life preserver 

INTERIOR (POWER ON) 

1. Work and panel lights 

2. lnterphone panel 

3. IDS mode se lect switch 

[ CAUTION ] 

The IDS mode select switch should not re­
main in the STBY or OPR position during 
ground operation for over 45 mir.utes . 

4. Gimbal mode select switch 

5. BITE system 

a . BITE switch - SYS 

b. GO lamp - Illuminated 

NOTE 

There is a built-in time delay of 30 to 60 s ec­
onds for the display circuitry when the IDS 
mode select switch is set to OPERATE. 

T.O. 1C-130(A)A-1 

Set 

Checked 

Checked/As required 

Set 

Checked,' Set 

Operate 

BRAKE 

Checked 
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6. IR Reticle and scan lines 

7. ms mode select switch 

8 . Remote Control Unit 

a . PW R switch - ON 

b. Vidt>o se lect switches - GRAY SCALE 

c. Dot qu::1d Crossha ir contro ls - ON 

9. Control s witc hinl! unit 

10. Scanner a larm (hold for 5 seconds) 

WARNING I 
Serious per sona l injury can r esult if per­
sonnel a r e in contact with gimbal at time of 
gimbal movement. 

I CAUTION I 
After setting the gimbal select switch from 
OFF STOW to BRAKE. wait a minimum of 
30 seconds before switching to OPERATE. 

11. Gimbal mode select switch (after gimbal STBY 
lamp goes out} 

12. Gimbal pos ition control 

a. AZ and ELEV movement - Checked 

b . Drift and sensitivity - Checked/Set 

13. Gimbal AZ Limit/E LEV limit lights 

14. Fire control interface 
Sensor movement (SLADS) 

15. Gimbal position control (observe SAD to ensure 
gimbal stows sphere full forwa rd and up, AZ 
limit/E LEV limit lights illuminate) . 

16. 8 inch Monitor 

NOTE 

A TV camera must be on before this check 
can be completed . 

a. Brightness control - ON Adjusted 

b. Contrast (10 shades of Gray) - Adjusted 

8-22 

Checked 

OFF 

ON Set 

LOC 

Depressed 

OPERATE 

Checked Set 

Checked 

Checked 
Checked 

OFF STOW 

ON I Adjusted (TV} 

' . 

(FCO) 
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17 . 8 inch Monitor 

18. Remote control unit 

BEFORE STARTING ENGINES 

1. Lights 

2. Hot mike listen 

3. Oxygen 

BEFORE TAXI 

1. IDS mode select switch (note time for cool down) 

2. Compass and attitude indicators 

a . Compass heading - Checked 

b. Vertica 1 reference pitch bar - Checked, Set 

3. Altimeters 

4. Overhead bookcase 

TAXIING 

1. Gimbal mode select switch 

BEFORE TAKEOFF. 

1. Booth door 

2. Safety belt and shoulder harness 

3. Hot m ike listen 

FIRE CONTROL ALIGNMENT (PRE-STRIKE) 

After approximately 15 - 20 minutes of cooling 
time, the cool-down light on the IDS control 
panel will illuminate, indicating cool-down. 
This checklist may then be completed . If 
cool -down lamp does not illuminate within 
45 minutes , complete steps 2, 3,and 5 of 
this checklist. If video on the viewer cannot 
be achieved, turn IDS mode select switch to 
OFF and enter the discrepancy in the Form 
781. 

T.O. 1C-J30(A)A- 1 

OFF 

OFF 

Set 

ON 

Se t 

STBY 

Checked Set 

Set 

Secured 

BRAKE 

Secured open 

Fastened, locked 

ON 
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1. Lights 

2. IDS control pa nel 

a. IDS mode select switch - OPR 

b. FOV - Set / a s required (TRACK. RMT, SEARCH) 

3. Gimbal mode select switch 

4. Control Switching Unit 

5. IR Viewer 

a. BRIGHTNESS control - Adjusted 

b. CONTRAST control - Adjusted 

c. IDS video gain - Adjusted 

d. IDS IR intensity - Adjusted 

e. IDS focus switch - Adjusted 

f. 0. 8/ FULL switch - As required 

I CAUTION J 

Gimbal should be placed in the stow position 
during rain showers. Water is detrimental 
to the IR lens coating. 

6 . Gimbal control panel 

a . AZ / ELEV sensitivity - Set 

b. AZ/ELEV drift - Set 

7. Remote Control Unit 

a . Power switch - ON 

b. Video select switches - As required 

c . Dot quad/ Crosshair controls - Set 

8. 8 inch Monitor 

a . Brightness - On/ Adjusted 

b . Contrast (10 shades of gray) - Adjusted 

9. Sensor alignment point/ target 

NOTE 

Compare boresight of SEARCH and TRACK 
FOV of IDS. 

10. Consent switch 

11. SAD and Slaving 

8-24 

Set 

Set 

OPERATE 

LOC 

Adjusted 

ON/ set 

ON/ adjusted 

Identified, T racked 

ON (as required) 

Checked (FCO) .. 
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POST-STRIKE 

1. 8 inch Monitor 

2 . Remote control unit 

a. Dot quad Crosshair controls - OFF 

b. Power switch - OFF 

3. IDS mode select switch 

4. Gimbal mode select switch !check SAD to ensure 
sphere stows full up and full forward) 

5. Lights 

BEFORE LANDI NG PATTERN 

1. Hot mike listen 

2. Altimeters 

3. Safety belt and shou lder harness 

ENGINE SHUTDOWN 

1. Oxygen 

a . Supply lever - OFF 

b. Diluter lever - 100% 

c. Emergency toggle lever - NORMAL 

2. Interphone cords 

3. Lights 

a . Pane l lights - OFF 

b. Work lights - OFF 

c. Forward overhead lights - OFF 

4. Form 781 

ELECTRONIC WARFARE OFFICER 

Duties: 

a . Attend pre- mission briefings . 

b . Assimilate required data and intelligence for 
the mission. 

c . Responsible for being thoroughly familiar with 
the performance and operation of: 

T.O. 1C-130(A)A - 1 

OFF 

OFF 

OFF 

OFF STOW 

ON 

Set 

Fastened: locked 

OFF/ 100% 

Stowed 

OFF 

Completed 
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1. AN / ASD - 5 Blac:k Crow (Oi rertion Findi>r SPt) 

2. AN/ APQ-150 Beacon Tracking Radar Set 

3. All installed ECM equipment 

d. Sea r c h for , acquire and track both friendly 
forces and enemy targets . 

e. Coordinate with the Pilot , other Sensor Opera ­
tors, Navigator, and Fire Control Officer in 
'1cquiring and attacking taq~ets . 

f. Advises cTew of threats to the airc raft. 

g . Directs appropriate countermeasures . 

h. Assists the Navigator and FCO in preparation 
of the mission report. 

i. Generates appropriate logs, RWR reports as 
required . 

j . Attends post- mission debriefinp.:s as required. 

ELECTRONIC WARFARE OFFICER'S CHECKLIST 

Items in quotations indicate that a response is r equired. 

PREPARATION FOR FLIGHT 

1. Mission planning 

NOTE 

The EWO will study the target area, and 
gather all availab le intelligence data need­
ed for the mission. He will assist the Na v­
igator in making charts and planning the 
miss ion. 

2. Mission briefings 

NOTE 

The EWO will attend all required mission 
briefings and will conduct appropriate portions 
of those briefings. 

3. Professional, personal and s urvival e quipment 

EXTERIOR INSPECTION 

1. F orm 781 

NOTE 

Check for equipment status, expendable load­
ing ::inrl port settings. 

2. Antennas, radomes, and dispensers 
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Accomplished 

Attended 

Checked 

Checked 

•' 
Checked 
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a . ECM pods !Ri~hl l - Checked. (Check overall 
general condition. l 

b . TRIM-7A cente r radome - Checked (Visua lly 
check right side of raclome for obvious dam ­
age. l 

c . ALR- 46 antenna (right forwa r d) - Checked 
(Verify cleanliness , condition and securit y. ) 

d . TRIM- 7A antenna (nose) - Checked (Verify 
clean l ines.:; , condition and security. Cabling 
in nose wheelwell should be checked. ) 

e. ALR- 46 antenna (left forward) - Checked 
(Ve rify cleanliness , condition and security.) 

f. ASD - 5 radome and deflector - Checked 
(Check radome for security and damage or 
deterioration; the deflector should be se ­
cured open until after exte rnal power has 
been removed fro m airplane: check deflec ­
tor and hinge for security and damage . ) 

NOTE 

The Servo Electronics Unit and Trim 7A 
antenna cabling in the nose wheelwell should 
be checked at this lime to verify four CB' s 
are m. This may be coordinated with, and 
performed by the Flight Engineer . 

g. ASD - 5 power supply - Checked (Verify CBs 
are in and cables connected.) 

h. TRIM- 7A center r adome - Checked (Visually 
check left side of radome for obvious dam -
a ge. ) 

i. ECM (left) - Checked (Verify cleanliness, 
condition and security. ) 

j. ALR-4 6 antenna (upper) - Checked (Verify 
c leanliness, condition and security. ) 

k. ALR-46 antenna (lower) - Checked (Verify 
cleanliness, condition and security. ) 

l. APQ- 150 radome - Checked (Check radome 
for security of mounting, damage or de­
terioration, and condition of firing. Check 
that the radome locking screw is safety 
wired if a wing nut is used.) 

m . TRIM- 7 A antenna (left) - Checked (Verify 
cleanliness, condition and security . ) 

n. AFT ALR - 46 antennas (Verify cleanliness , 
condition and security . ) 

o. AFT TRTM-7A antenna - Checked (Verify 
cleanliness, condition and security.) 

p. TRIM-7A antenna (right) - Checked (Verify 
cleanliness, condition and security.) 

q. LAU-74 (Flare Launcher) - Checked (Verify 
chaff canister confif:,ruration, if applicable) 

T.O. 1C-130(A)A-1 
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INTERIOR INSPECTION 

1. TRIM - 7A cabling (right ) Checked @1 ~ 
2. TRIM-7A cabling (left) Checked 

3. APQ-150 receiver-transmitter Checked e a. Door (Check the left paratroop door is se- ' 
cured in the Up position (down position for 
ferry configuration with the locking lever 
and safety pin in place. ) 

b . Locking pins Checked e 
(Two locking pins secure the antenna as -
sembly in e ither the retracted or extended 
position: check the pins for secure installa -
tion. ) 

c . Cables and wires Checked 

4. ALR-46 receiver counter measure/ R1854 Checked 

NOTE 
Check receiver for security of mounting and 
proper cable attachment. c 5. Manual diffuser handle Set 

NOTE 

Setting the manual diffuser handle FULL e IN is recommended to establish adequate 
air flow necessary to ensure normal 
equipment operation/ cooling. 

6. TRIM-7A main units (2) Checked 

a . Cables and mounting - Checked f} 
b. Test switch - 0 FF 

c. 115-volt switch - As required (Checked in 
the ON position unless a particular TRIM - 7A 
is not to be used during the mission in which 
case it would be checked OFF. ) 

NOTE 

The power supply on the left powers the left-
right unit, and the power supply on the right, 
powers the nose tail unit. e 7. TRIM-7A switching units (2) Checked 

NOTE 

Checked for security of mounting and prop-
er cable attachment. 

8. ALR-46 Signal Processor/ CM 442 Checked 

NOTE 

Checked for security of cables and mounting. e 
9. Cargo compartment circuit breaker panels Checked 
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10. ECM wing pod circuit breake r panel 

11. EWO flight deck circuit breakers 

N O TE 

The flight deck circuit breakers may be 
checked by the flii;h t engineer. 

12. Lights 

13. Emer gency equipment 

a. Fire extinguisher (Verify pressure in green) 

b. Crash axe (Securely anchored) 

c. First aid kit (Check security and inspec­
tion due dates) 

d. Portable oxygen bottle (Full charged and 
set on NORMAL) 

Set 

Checkl:'cl 

Set as des ired 

Checked secure 

14. LPU Inspected adjusted 
(as requ ired) 

a . Check inspection record card for due date 
of next inspection. 

b. Check general condition of LPU i . e. ; 
check security of retaining pins. Ensure 
no port of preserver is exposed. Ensure 
container is free from oil, dirt, holes 
and tears. 

15. Parachute 

a. Check inspection record book for currency: 
i. e; 30-day inspection and 120-day repack. 

b. Check general condition of parachute, i.e.; 
check security of T-Handle, check proper 
positioning of quick release rings, and check 
parachute is free from oil, dirt and tears. 

c. Adjust parachute for proper fit. 

16. Oxygen equipment 

NOTE 

See Section rv for Oxygen Procedures 

17. Two-man console circuit breaker panel 

18. ECM pod control s 

19. TRIM-7A 

a . Power - OFF 

b. Mode - CW 

c. Frequency selector switch ( 1, 2, 3, VAR) - 1 

Inspected adjusted 
(as required) 

Checked, Set 

Checked 

OFF 

OFF, Set 

T . O. 1C- 130(A)A- l 
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NOTE 

The FREQ VAR and SWEEP cont rols con -
sist of two knobs, cu:1xially nl!)untecl. Tlw small­
er knobs ar e fine adjustments and should be 
set at m id - tra ve I. 

d. FREQ. VA:n - CCW, centered 

e . Sweep - CCW, centered 

f. INT - CCW 

20. Amenna swik hin!' unit 

21. ALR-46 intensity and audio 

22. ALR-46 displ:1y unit 

N O TE 

Turn up ALR-4 6 Dilvl comrol to confirm 
billboard li~hts are out, indicating the unit 
is off. 

23. ASD-5 

a . System power - OFF 

b . Decoder (PAVE MACE I - OFF 

c . Manual control - Set 

( 1) Mount power - OFF 

(2) Sensitivity - . CW, CW 

d. Indicator - Set 

( 1) Inteni:;it y - CCW 

(2) Magnifier - XlO 

(3) Display - Ext Ca: 

(4) Ext input - AC 

e. Control unit - Set 

( l ) BITE - OFF 

(2) Mode se lect - MNL Track 

(3) Track mode display scale - Normal 

(4) Audio volum e - ccw 

( 5) Blanking disable - OFF 

(6) Consent - OFF 

(7) Angle gate - OFF 

(8) Angle gate pot - Appr . setting 5 

(9) Threshold - Set 
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[ CAUTION:: 1 
Threshold knob s :iould be set to a minimum 
0 r 100 to a void damag:e to the knob detenl. 

(10) Search scan (AFT limit) - CCW 

t l 11 Search scan (FWD limit) - CW 

( 121 Search scan r ate - CW 

[ CAUTION ] 

U the ASD- 5 is operated in sea r ch mode and 
the forward and aft pots are r e versed. the 
system will drive ag-ainst itselr causin!! a 
curre nt overload in the powe r s uppl y and 
servo a mplifie r. 

NOTE 

The ASD-5 ma y be checked ririor to engine 
s tart by utilizing a pplicable parts of the 
AFTER TAKEOFF checklist sleps 1 and 2. 
and shutting the system down using the POST­
STRlKE checklist step 2. 

24 . APQ-150 

a. Mode select - OFF 

b. RSLVR EXC - O FF 

c. 28V CKT BRKR - ON 

cl. IF GAIN - CCW 

e . Display intensity - CCW 

25. Chaff control panel 

26. Interphone and radios 

a . Select the pull out buttons that are to be 
mon itored. 

b. Adjust the master volum e control for 
optimum audio. 

c . Ad just the i:tdividual button volumes as 
r equired. 

d. Check CA LL position with other crew 
members . 

e . Monitor at least normal interphone a nd hot 
mike listen at this time. 

27. Clock 

T.O. lC- 130(!\)1\ -l 

Set 

OFF (safety cover down) 

Set , monito r eel 

Set 
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B EFORE STARTING ENGI NES 

I CAUTION ] 

Transient vultal!es may damag-e the ASD - 5 
system if both the mount power and the sys ­
tem power are not removed prior to startin!-! 
en~me$ . 

1. Hot mike listen 

2. Oxyp:en system 

a. Emergency to~gle lever - Normal 

b. Regulator diluter lever - 100' ~ 

c. Oxvgen sujJply lever - ON 

d. Oxnen mask - Connected 

BEFORE TAXI 

1. Compass a nd heading indicators 

2. Alarm system 

3 . Altimeter 

4 . Air conditioning panel 

a , Cargo compartment temperature control -
Set as desired 

b. Cargo compartment air reci rculation - OFF 

TAXIING/BEFORE T AKE-OFF 

1. Flight instruments 

N OTE 

Check magnetic heading indicator for corr ect 
indications on tur ns . Check attitude indicator 
adjusted to indicate straight and leve l flight 
with no "OFF ' ' flag showing. 

2. Safety belt and shoulder harness (Seat facing 
forward and locked into position). 

AFTER TAKE -OFF 

1. Power switches (except possibly ALR- 46) 
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The ALH-46 should not llC' 1umecl on i n do~e 
proximity 10 high power radars or dama~e 
to the dcte<'t0r~ ma.\· re~ul\ . 

. i. ECM pod!:> - STBY 

I>. TRii\1 - 7.-\ - STBY 

t~ c. A ntenna switching unit - ON 

cl. ASD-5 S\'SH'lll J) O\\'I')" - 01\ 

e . Oecoder (PAVE MACE ) - 01\ 

J. ASD - 5 niounl power - ON 

t:. . APQ-150 - STBY 

2. lnterphone 

3. ASD-5 

a . Scale - Ad justed Cso grid is easily visible) 

b. Intensity - Adjusted ( increase unti l antenn:l 
reference square bC'COmes visible) . 

N OTE 

The vertical and honzontal cente r in!! controls 
may be so malad1usted as to place the antenna 
reference square off the scope. In order to lo ­
cate it. press the BEAM FIND control located 

.:• on the intensity control. . ,, 
c. F ocus - Adjus ted 

cl. BITE - B or esip:ht 

e . DCD / PRF switc :i - Checked 

I. Threshold - Adjusted 

NOTE 

Ad 1usl threshold scns 1tivit~· until a steady 
dot cluster appears near the antenn:1 square. 

e,~ This threshold sett i rg- r epresents onl y a test 
~) nncl ca l ib ration scttinp: and not the optimum 

operatin!! sett ing. 

NO TE 

The PRF ALARM light Cr eel\ :tncl the AUTO 
TRACK lig-ht lamberl should 11lumrnate. 

lo! · Audw - Ad1ustt>d 

h . Vertical and hori wnta l position - Cent.erecl 

i. BlTE - Gain check 

1.C>. ~r·-1 3111:\l.\ -1 

Set (As r equi1·ed1 

Set 



T . 0 . 1C-130(A)A-1 

j . Track mode display scale switch - Checked 

( 1) NORMAL - the dot cluster should deflect 
down 1 cm and to the right 1 cm 

(2) EXPANDED - the dot cluster should de­
Ilect down 3 cm and to the right 3 cm. 

(3) Return to NORMAL. 

k. An~ le Gate - ON; Checked1 OFF 

NOTE 

Turn the angle gate display on. Then, vary the 
size of the ang le gate, noting that while the dot 
cluster is within the limits of the angle gate, 
the MANUAL; AUTO TRACK light is on and 
steady. Decreasing the size of the angle gate 
until the dot cluster is no longer within it , 
should cause the light to go out. 

NOTE 

Difficulty in obtaining auto track may result 
if the angle gate pot is left positioned at or 
near minimum setting. Therefore, the angle 
pot should be set on an approximate setting 
of 5 or larger to ensure a rapid transition 
from manual track to auto track. 

1. BITE - OFF 

m. Pedestal Power Lamp - ON 

NOTE 

Pedestal power lamp will illuminate follow ­
ing a 60-second delay after the mount power 
switch is turned ON. 

n . Mode select - SEARCH 

o . Antenna position limits - Checked (Drive 
the antenna to each limit and check to see 
that AFT, UP, FWD and DOWN indicators 
light amber) . 

p . Search scan limits - Checked/ Set 

8-34 

( 1) AFT LIMIT pot - Rotate CW and note 
that the sweeping antenna stops short of 
its original stop. Set pot to desired 
setting . 

(2) FWD LIMIT pot - Rotate CCW and 
note the sweeping antenna stops short of 
its original stop. Set pot to desired set­
ting. 

e 



lf the AFT lim it and FWD limit pots are r e­
versed . the sy~tem will drive against itself 
causing a current overload in the power sup ­
ply and servo amplifier . 

q. Scan r ate - Checked Set (Vary the rate 
pot while the antenn:-i is sweepilll! and watch 
for a corrcspundin~ change in antenna speed) 

r. Mode selPct - Ma nual Track 

s . Threshold - Set lncrease the threshold 
sett ing to achieve optimum sensitivity. 

t. Bla nking disabl e switch - ON Checked OFF 

4. APQ-150 Checked 

[ CAUTION ] 

If the amber IND FA ULT ind icator light illu­
minates and remains lit after turn-on , turn 
the mode switch to OFF and do not tum the 
set back on. Damage to the set ma y occur . 

NO TE 

If the amber RTR FAULT light illuminates 
after initial turn-on, recycle the mode switch 
to OFF and back to STBY to clear the fault. 
lf the fault cannot be cleared , turn the set OFF. 

NOTE 

After the set is initially placed in standby a 
60 second time delay is r equired before the 
set can be placed in full operational use . 

a. Indicator - Tuned 

b. 

(1) PANJ::L !LLUM - Set (to desired br ight ­
ness oI panel markings). 

(2) SCALE ILLUM - Set (t o desired grati ­
cle ilh.~mination) . 

(3) IF GAIN - Fully CW 

(4) DISPLAY INTEN - Adjusted (to obtain 
a sharp well defined scope display) 

Antenna drive - Checked (for aft. forward , up , 
a nd down drive) 

N O TE 

The antenna can be electrically driven past 
its physical limits, and may r equire up to 15 
seconds of depression on the control stick in 
the opposite direction before the antenna will 
move off the limit. 

T.0. 1C-130(A)A- 1 
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r. nan:.:<· SIC'w - CheckC'd (using the ran~e slew 
S\\ itch . clwck to set· lh:ll the ran~e ~ate wi !I 
cll"ivc currectlv> 

cl. U!::ipla\ ranc:e - Checked (using the DISPLAY 
RANGE NAUTICAL Ml switch . !.!O from the 
X l pos irion to the X2 pos it ion and check . us ­
lll! an actunl :; 1~na l or the range gate. t hat 
tlw ranµ.< is actuall\· chan~in~l 

u. Mode selector - MNL 

I. Antenna scan - Checked !Spir a l l (that antenna 
<>pira l sca ns from the refer ence a ng le a max­
imum of..::. 10 clegr ees in a zimuth and e leva ­
tion ancl returns to the r efe rence angle . The 
!,!rt'en Sl1C H indicators s hould be lit. ) 

g . Mode~ selector - AUTO 

h. Antenna scan - Checked !Linea r ) (t hat the 
antenna seal' is linear.± 25 degr ees e ither 
side of th e r eference angle . ) T he a mber 
TRACK light and the green SRCH indica tor 
s hou lei be Ii l. 

NOTE 

When in Auto mode and acquisition is lost, the 
antenn:l will !J:O into a spiral scan . At times an 
outside signal may cause the antenna to go in­
to the Spiral mode . If this happens , the opera ­
tor may go to STBY and then retur n to AUTO 
or push the INHIBIT if the Secto r Scan opera­
tion is not desired . 

i. Mod<:' Se lector - BHST 

j . Antenna Alig nment - Che cked (Check that 
antenna refe r ence angle mark is at zero in 
both azimuth a nd e leva tion. ) 

k. Mode selecto1· - STBY / A UTO 

NOTE 

Selector may be left in AUTO to fac ilitate 
acquisition and t racking for sensor a lignment. 

FIR E CONTROL ALIGNMENT CHECK 

1. Electrvmc interfe r ence 
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NOTE 

Reduce electr onic inte rferen ce to the ASD-5 
a nd to the APQ-1 50 as required to complete 
the sensor alignment . This may include but 
is not necessarily limited to: propeller gov­
e rn ing. TD valves, APN-59, TACAN and IFF. 
Coor dinat ion with other crew members will 
be required in the elimination of most forms 
of interfe r ence. 

e 

Reduced (as r equired) 
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· ~) 
2. A SD-5 Checked 

a . Mode sekctor - MNL TRACK 

h. Drift Controls - Ad justed for geometry 

NOTE 

When the :i ircraft is at alignment altitude. 
and ii' in proper !!COmetry. adjust the d riJt 
controls to stop movement of the antenna. 
This must be accomplished in Manual Mode. 

c . Ben con - Acquired 

d. Mode selector - AUTO TRACK 

e. Threshold - Adjusted(to el iminate as much 
of the background noise and other signals 
ns poss ible. I 

f. Ang le Gate - Ad justed (to c lLminate other 
si~na ls as necessary. l 

.. ,.... Centering - Adjusted (Ad just ver tical and 
horizontal centering controls to place the 
beacon r eturn under the crosshairs . J 

h. Decoder (Pave Mace) - Checked (that correct 
codin~ i s being received in DCD position, and 
t hat PRF position is operating correctl y. ) 

i. Consent - ON 

3. APQ-150 Checked 

f~ NOTE 

When trying to acquire a radar transponder. 
the APN-59 should be placed to STANDBY or OFF. 

a. Code select switch - A s required (set code of 
be~con i r known ) 

b. Mode control - Slave 

NOTE 

Checking of the Slave Mode of operation . steps 
b and c . can be accomplished after the system 
has been checked in the HUD if ' 'l ockon" has 
already occurred . 

c . Slaving - Checked (that the APQ-150 will 
slave to within t wo degrees of each of the 
other sensors that are tracking the align-
ment point. ) 

d. Mode control - AUTO MNL (Acquire and 
track the beacon . ) 

E~ 
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I CAUTION ] 

If the radar set is to remain in the STBY mode 
for an indefinite period of time, reduce the CRT 
DISPLAY lNTEN or damag:e to the CRT may re ­
sult. 

e . Mode control - STBY /OFF (as required after 
sensor alignment is complete. ) 

4. ASD-5 SAD and Slaving 

a . SAD - Checked (that the relative needles are 
nulled when each of the sensors that are 
tracking are selected.) 

b. SLAYING - Checked (that the ASD - 5 will 
slave to within 10 mils of each of the other 
tracking sensors. } 

c. INS Storage - Checked (that targets can be 
stored in the INS from the ASD-5. } 

EN ROUTE 

NOTE 

The enroute checks should be accomplished 
as soon as possible after takeoff because of 
the impact that equipment malfunctions could 
have on continuing the mission. 

1. Antenna switching unit 

2. 

3. 

a . Dimmer - Set 

b. Attended - Selected 

c. Normal - Selected 

ALR-46 

a . Power switch - On 

b. Dim control - Set 

c . Intensity - Set (coordinated with CP) 

d. Audio - Set (coordinated with CP) 

e. Sell test - Checked (coordinated with CP) 

f. Enroute ALR-46 check - Complete 

TRIM-7A 

a. Intensity - Set (to a level high enough to dis­
play on the CRT. } 

b. Self-test - Performed 

( 1) Test button - Depressed 
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Checked 

Set 

Checked 

Checked 
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4. 

5. 

(2) Control switch - READY 

(3) Intensity - Set (Optimum) 

14) Sweep - Adjusted 

( 5) Focus - Ad justed 

(6) Mode select switch - Checked 

NOTE 

As each mode is selected. check the CRT 
for the correct display pattern. Lig-hts wil I 
also be checked for correct indications. 

(7) Frequency switch - Checked 

NOTE 

During the mode seiect switch check, the 
frequency switch will be checked for pr op­
er operation. 

( 8) Frequency VAR - Checked (The 
frequency knob will be checked for 
proper operation through its en­
tire ranp;e. ) 

(9) Antennas - Checked (for proper oper ­
ation. Note any interference on other 
systems at this time.) 

(10) Control switch - STBY 

c. Control unit 

ECM pods 

a.. Selector - Transmit 1 (Check that white 
lamp number 1 goes out and gr een lamp 
number 1 blinks . ) 

b. Selector - Transmit 2 (Check that white 
lamp number 2 goes out and green lamp 
number 2 blinks.) 

c. Selector - Bott: (Check that both white 
lamps 1 and 2 go out and green lamps 
1 and 2 blink. ) 

d. Interference - Checked 

e. Selector - STBY 

En route Checks 

T.O. 1C-130(A)A-l 

Set (as required) 

Checked 

"Complete" (CP) (EWO) 
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PRE-STRIKE. 

NO TE 

TllC' F.:WO '~ prr-sll"ikt· ctwckl1sl \\ i II bt' ar ­
C"on1pl!slH'cl prior Lu t•ncc rim: :in~· thrC'nt area. 

1. Eleclromt· mlerftrc·ncc· reduct> as ll<'Cessarv 
I •> perfo rm the Slrikl' por(JO!l of the mission. l 

2. ASD-S 

a. Threshold - Ad 1us1ccl ropt.imum sett in\! I 

b. Audi e• - Set 

c . Ang-le l!::tlc - Set 

d . VERT POS and HORIZCNTAL POS -
Center ed 

3. APQ-150 

N OTE 

When 1 rying to acqu 1 re a radar transponder , 
the APN-59 l1JUSI be placecl to STANDBY or 
OFF. LeaYing the search radar in a trans­
mitti n~ mode, will cause over interrogation 
of the transponder and could make acquisi ­
tion impossible . 

a. Transponder cod(' - Set 

b. Indicator - T uned 

c . Mode selector - A s required 

4. Dispensers and flare launchers 
(cha CC control panel) 
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J CAUTION 1 
Do not release cannisters at 2 1/2 
second intervals or faster , when in 
the IO/EWO position. 

a . MANUAL 1RIPPLE switch - Set as required 

b . Intervalometer - Set· as required 

c . HOME switch - Depress 

d . Launch safety cover - Up 

e . Selector - As r equired 

Reduced las 1·equircd'• 

Set .. 

Set e 

ARMED (As r equired) 



5. ECM equ ipm ent 

a. ALR-46 - Se1, Monitored 

Set the controls as required for the 
mission. Mo:litor the equipment as 
Ion~ as the aircraft remains in a pos ­
sible threat area. 

b. TRTM-7A - Set las required for the 
mission) 

c. ECM Pods - Set (as required for the mission ). 

POST-STRI KE 

1. AN APQ-150 

a. Display inten - CCW 

l>. Mod e switch - OFF 

2. ASD-5 

a. Mode selector - MNL TRACK 

b. Threshold - CCW (100) (stop CCW rota­
tion at 100 to prevent damage to control) 

c. Mount power · OFF 

d. Decoder (Pave Mace) - OFF 

e. Antenna - Pinned 

NOTE 

The antenna should move to the ai r craft 
bores ight positi on and remain there after 
t he pedestal power light goes out. The 
pedestal power light extinguishes even if 
the antenna is not prope r ly caged. 

f. Intensity - CCW 

g . Scale - CCW 

[ CAUTION J 

Damage to the system can occur if sys­
tem power is turned off before mount 
power li~ht goes out. 

h. System power - OFF 

T.O. 1C-130(A)A-1 

Checked, Set 

OFF 

OFF 
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BEFORE LANDING PATTERN 

1. T RIM-7A 's 

a . Intens ity - CCW 

b. Control switch - OFF 

2. Antenna switching unit 

3. ALR -46 

a . INTEN controls - CCW (CP, EWO) 

b. Audio - CCW 

c. Power s witch - OF F 

4. ECM pods 

5. Chaff control panel 

a. Launch switch - OFF (Guard down) 

b. Inte rvalometer 9-9 - 9 - Set 

6. Altimeter 

7 . Safety belt and shoulder har ness 

8. Hot mike listen 

9. Main interphone 

AFTER LANDING 

1. Unnecessary equipment and switches 

ENG INE SHUTDOWN 

1. Oxygen regulator 

a. Diluter lever - 100% 

b . Supply lever - OFF 

2. Air conditioning control panel 

a. Cargo compartment air recirculation 
cont r ol 

3. Panel and work lights 

4. Forms 

a . 781 Forms 
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OFF 

OFF 

Set 

OFF 

OFF (Red guard down) 

e 
Se t 

Fastened, locked 

ON 

Set (As required) 

OFF 

OFF, 100% 

Se t 

OFF --OFF 

Completed (as r equired) 
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b. RWR Reports 
~~ 
~} c. Logs 

5. Debrieflngs attended As r equired 

TV OPERATOR 

The TV operator attends premission briefing, assimilates mission data and is thoroughly familiar with the 
functions of t he TV sensor system and its subsystems . He coordinates with the other sensor ope rators, 
navigator and fire control officer in the target area, acquiring and tracking tarp;ets , and maintaining 
proper target orientation . He assists in the assessment of target damage and destruction. He attends 
maintenance, operations and intelligence debriefings as required . 

TV OPERATOR'S PROCEDURES 

These procedures cover the TV Operator's duties on all missions of the airplane. 

PREPARATION FOR FLIGHT 

1. Maps and charts 

2. Profess ional. personal and survival equipment 

3. Mission ,Weather briefing 

EXTERIOR (POWER OFF ) 

1. Form 781 (A and K sections) 

INTERIOR (POWER OFF) 

NOTE 

The pur pose of the power off inspect ion is 
to insure that power to the individual ite ms 
of equipment is off. Since many of the pow ­
er switches are pushbutton type, lights must 
be on to determine whether a pushbutton is 
OFF or ON. 

1. Lights 

2. TV monitors 

a. Circuit breakers 

b . Cables 

c . 75 OHM/ High switches 

3. Filter box 

Checked 

Checked 

Attended 

Checked 

Set 

Set 

Set 

Connected 

75 OHM 

Checked 
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NOTE 

Insun• ho'\ t,)lltains proper WTV filters . 

4 . TV C'cmsole ci rru it hr eake r s 

5. Vi<leo switC'hinµ um1 

a . Circuit breake rs 

b . Ce1bles 

6 . 8 inch and 14 i1wll monitors 

7 . 2KW s<'a rc h li ~ht control panel 

8. 

9. 

10. 

11. 

12. 

8-44 

a . Platfo rn1 power s witc h 

h. Senrchli f!' ht powe r switch 

c . La.mppowerswitch 

cl . Press -To-Test li f!'hts 

Remote control units 

Mount power switch 

TV / LTD control panel 

a . Laser JX>wer switch 

b. Laser fire switc h 

c . TV control knoll 

cl . F ilter control lmob 

e . Press-To-Test lights 

Laser illurni na tor co1\tr ol panel 

n. Power s witch 

b . Ran~E' switch 

c . Output switch 

d . Pulse width knob 

Oxyl{en equipment 

NOTE 

Each crewmember s hould check the oxy ­
gen r egula tor with mask on and connected 
to oxy~cn supply hose as follows: 

a . Supply lever 

b. Di lute r leve r 

Set 

Checked 

Checked 

CheC'kecl 

OFF / Secure 

OFF 

OFF 

OFF 

OFF 

Checked 

OFF 

OFF/ STOW 

Set/ OFF 

OFF 

OFF (safety cover down) 

OFF 

C position 

Checked 

Set /OFF 

OFF 

Man 

RPP 

Max 

Checked/Set 

ON 

100% 

e 



c . Emergency toggle lever 
~I 

iD d. Breathe normally for a minimum of 
three cycles. The blinker should show 
alternately black and white. 

e. Hold breathe momentaril y (blinker should 
remain black). Return emergency toggle 
lever to NORMAL (blinker should remain 
black) . 

f. Breathe normally for a minimum of 
three cycles as in step d above. Leave 
the regulator in the following positions : 

( 1) Emergency toggle lever 

( 2) Diluter lever 

(3) Supply lever 

(4) Oxygen mask 

(5) Walk around bottle 

13. 2KW searchlight 

a . Filter 

b. Filter clamps 

c. Circuit breakers 

d. Illuminator switch 

e. Pedestal lock pins 

f. Friction locks (if installed) 

g . Rain cover 

14. Circuit breaker panel (cargo compt) 

a. 4 AC circuit breakers 

b. 3 DC circuit breakers 

1~ . TV / laser platform 

a. TV cameras 

b. TV lens cover 

c. WTV filter 

d. Laser illuminator lens cover 

e. LTD lens cover 

f. Platform balance 

g. Cables and cryogenics lines 

16. IFF 

T.O. 1C-130(A)A-1 

I:MEaGJ::NC\' 

NORMAL 

100% 

ON 

Connected 

Checked 

Checked 

IR or Clear (as required) 

Checked 

Set 

ON (AFT) 

Removed 

Lowered 

Removed 

Checked 

Checked 

Checked 

Checked 

Secured 

Removed 

As required 

Removed 

Removed 

Checked 

Connected 

Set MODE 11 code 
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J 7. Laser illuminator D<.'wa:; 

NOTE 

Dewar should be 90'r full to flv two 
missions and at least 50'7. full. to fly 
one nussion. 

a . Pressure r;a1:1:e (6 psi minimum) 

b . Nitrogen quantity 

c . Filler caps 

18 . Camera electronics boxes 

a . Circuit breakers 

b . Cables 

19. TV laser platform electronics box 

a . Circuit breakers 

b . Cables 

20 . Laser electronics box 

a . Operate Off Remote switch 

b. Circuit breakers 

21. Laser illuminator electronic control amplifier 

22. LTD power circuit breakers (on main DC 
and AC panels) 

23 . Parachute 

24 . Life preserver 

INTERIOR (POWER ON) 

1. Panel li~hts 

2. Interphone 

3. TV control switching unit 

4. Mount power switch 
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NOTE 
Observe mount operate light comes on 
within 30 seconds. 

Checked 

Checked 

Checked 

Replaced 

Checked 

Checked 

Connected 

Checked e 
Checked 

Connected 

Set/As required 

Remote 

Set 

Checked 

Pulled 

Checked 

Checked/ As required 

ON 

Checked Set 

r.oc 

ON 



f!i!J· 
vt!' 

Q"' ' .· 

5. Rt'mo tC' control u1111:-. 

a. Pow er s\\'itchc:, 

b . 8 incll HCl' 

c . 14 inch HCl 1 

cl . Crosshair and dot qu;icl switches 

G. Monitors 

7. TV / laser platform 

NOTE 
Usin:: SAD. c lwc:k for freedom of movement 
within fie ld of \'icw outside of a.ircrafi. 

8 . TV control knob 

I CAUTIO~: ] 

When checkin~ irray scale retain a pict\1re 
on the oppos ite monitor at all times to pre­
vent cameras frun 1 pointrn~ at an~· hrip:ht 
li~ln so11rce. 

NOTE 

Set filt er select knoli i f TV control knob 
is set to SP CL posit ion. 

9. Remote control unit...; 

10. Monitors 

a . 13 r ip:ht nes s 

b . Contrnst ( 10 shades of !!ra y) 

11 . TV imager~· 

a . WTV Vid eo 

b . NTV V iclc>o 

c . Dot Quad 

d . Drift and sensJiv1t'. 

T.O. 1C -1 30(A)A-1 

ON Set 

ON 

ON 

ON 

ON 

ON 

Checked Positioned 

ON/(as required) 

Gray scale/ Alternately Set 

Checked, Alternatel y 

Adjusted 

Checked 

Checked (FCO, IR) 

Checked 

Checked 

Checked 

Checked 'Set 
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12. TV Control/Filter select knobs 

13. Fire control interface 

a . Sensor movement (SLADS) 

14. Monitor s 

15. Remote control units 

16. 

17. 

18. 

2 KW searchlight platform 

a . Searchlight CSU 

b. Platform power 

c. Platform movement 

d. Platform power 

Mount power switch 

2KW searchlight pins 

[ CAUTIO~ I 
A void looking outside a ircraft with 
TV / laser platform during engine start 
to prevent damage to TV / laser lens . 

19. WTV filter 

BEFORE STARTING ENGINES 

1. Lights 

2. Hot mike listen 

3. Oxygen 

a. Emergency toggle lever 

b. Regulator diluter lever 

c. Oxygen supply lever 

d. Oxygen mask 

BEFORE TAXI 

1. Compass and attitude indicators 

a. Compass heading 
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OFF/ C 

Checked/ (FCO) 

Checked 

OFF 

OFF 

Checked 

TV 

ON 

Checked 

OFF 

OFF/ Stow 

Ins talled 

A s required 

Set 

ON 

Set , ON, 100% 

Normal 

100% 

ON 

Connected 

s 
Checked, Set .• . 

Checked 



b . Attitude indicator pitch bar-Checked 

2. Altimeter 

3. Laser illuminator power switch 
(Note time for cool down) 

BEFORE TA KE OFF 

1. Booth door 

2. Sa fety belt and shoulde r harness 

AFTER TAK EOFF 

1. Booth door 

2. Lights 

3. 2KW searchlight pins 

4. TV control switching unit 

5. Mount power switch 

6. TV laser platform 

7. Remote control units 

a . Power switches 

b. WTV , NTV. IR, gray scale 

c . Dot quad and crosshairs 

8. Monitors 

9. TV Control Filter select knobs 

I CAUTION I 
During daylight do not turn cameras on unless 
a neutral density filter is used: do not aim cam­
eras at any bright light source at anytime . 

10. Monitors 

a. Brightness 

b. Contrast ( 10 shades of gray) 

11. 2KW searchlight 

a. Platform power switch 

b. Searchlight power 

c . Lamp power 

T.O. 1C-130(A)A-1 

Set 

STANDBY • 

Secured/ Open 

Fastened/ Locked 

Closed 

Set 

As required 

LOC 

ON 

Positioned 

Set 

ON 

As required 

ON 

ON 

ON (as required) 

Adjusted 

Adjusted 

Adjusted 

Set (as requir ed) 

ON 

ON 

ON 
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d. Searchlight CSU 

12. Laser illuminator control panel 

I WARNING I 
Permanent eye damage can occur from viewing; 
laser at distances of less than 80 feet or re­
flected laser beam at a total distance of less 
than 80 feet. If lasing does not stop when the 
lasin~ limits are exceeded with the TV /laser 
platform, turn the laser off and do not use. 

a. Lase switch (after ready light illuminates) 

b. Range switch 

c. Range control knob 

d. Range switch 

c . Camera gate width 

f . Output 

g . Pulse width 

NOTE 

The GAAS filter should be installed on WTV 
camera when laser illuminator is being used. 

FIRE CONTROL ALIGNMENT 

1. LTD power circuit breakers (on main DC and 
AC panels) 

2. Alignment point/ target 

Coordinate with other sensors and pilot 

3. Drift and sensitivity 

4. Auto slaving (control switching unit) 

5. Sensor angle display 
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WARNING I 
Serious eye damage or blindness may result if the 
energy of the LTD is beamed directly or indirectly 
into the eyes from a distance of less than 4000 feet. 
Ii lasing does not stop when the lasing limits are 
exceeded with the TV / laser platform, turn the laser 
off. 

TV 

Set 

LASE (as r equired) 

MAN 

Adjusted 

Auto 

As r equired 

RPP (MAX if required) 

Ad justed (as rt!quired) 

Set/ As r equired 

Tracked 

Adjusted 

Checked 

Checked 



0~ 
~ 

6. LTD bores ight 

PRE-STRIK E 

1. LTD power circuit breakers (on main DC and 
AC panels) 

2. Consent switch 

3. TV LTD control panel Power Fire switches 

4 . 2KW searchliirht 

POST-STRIKE 

1. 2KW search li l!hl cont rol switches 

a. Lamp power 

I CAUTION 1 
After turning lamp switch off wait at least 
30 seconds before turning searchlight 
power switch off. 

b. Searchlight power 

c. Platform power 

2. TV LTD control panel Power "Fir e switches 

3. Laser illuminator control pane l 

a . Power switch 

b. R~ne;P switch 

C'. Output 

d. Pulse width knob 

···.) 4. TV ' L TD control panel 

a . TV control knob 

b . FILTER select knob 

5. Consent switch 

6. Monitors 

T.O. 1C- 130(A)A -1 

Completecl,'As required 

Set / As required 

ON/ As required 

As r equir ed 

As requi r ed 

OFF I As r equired 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

RPP 

ccw 

OFF c 

OFF 

C position 

OFF 

O FF 
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7. Remote control units 

a . Dot quad and crosshair switches 

b . Power switches 

8. Mount power switch 

a . Check SAD for movement to stowed 
position. 

b. Observe that mount operate light extinguishes . 

9. 2KW searchlight lock pins 

BEFORE LANDING PATTERN 

1. Booth door 

2. Hot mike listen 

3. Sa fety belt and shoulder ha rness 

ENGINE SHUTDOWN 

1. Oxygen regulator 

2. LTD power circuit breakers 

3. Laser electronics box switch 

4. TV cameras and laser lens cover s 

5. IFF 

6. Form 781 

7. Lights 

8. P er sonal equipment 

9. Debriefing 

FIRE CONTROL OFFICER 

OFF 

OFF 

OFF 

OFF Stow 

Installed 

Open; Secured 

ON 

Fastened Locked 

OFF 100'1 

Pulled 

OFF 

Replaced 

Remove MODE II setting 

Completed/ As required 

OFF 

Removed from aircraft 

As required 

The Fire Control Officer performs duties as the coordinator between the booth and flight deck. His duties are 
focused on solving the ballistic wind problem and fire control errors (tweeking) for de liverance of accurate 
ordinance on the target . He asseses the inflicted battle damage . He must fully understand the fire control 
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problem. the fire control s yste m. the sensor s yste m. the inertial navigation (tar geting) system. and the gun 
syste m . Premission activities include determinin i:r and briefing the assigned aircraft 's status as a weapons 
system and INS alignment. In flight. he coordinates the sensors in detecting. validating and destroying targets . 
Afte r flight. he attends the mission debriefing . The FCO must be thoroughly familiar with the FCO's challanb~ 
items in Section II and the emergency procedures as they pertain to his duties. 

FCO CHECKLIST 

Items in quotes indicate that response is required. 

':) PREPA RATION FOR FLIGHT 

e 

.. I 

1. Professional and persona l equ ipment 

2. Mission planning 

a. Sensor status 

Determine present maintenance status. 

b. Fire control system status 

Deter mine present maintenance status . 

c. Guns status 

De ter mine present maintenance status . 

3 . Mission briefing 

a. Mission profile coordination with aircraft 
commander. a:ld navigator during f light 
planning phase: to include a discussion of 
sensor alignment. wet boresight and target 
recce sequencing. 

b . Brief pilots. navigator and sensor operators 
on s tatus of sensors . fire control system and 
guns . 

c. Obtain time hack. 

d . Receive mission intelligence . weather and 
aircraft commander ' s briefing. 

INTERIOR (POWER OFF) 

1. Form 781 

a. Check~ settm~s and scale corrections 
and determine prope r settings for briefed 
altitudes. 

b . Check i>quipment sta tus in form 781, parts 
A and K. 

2. Gun settin~ 

3. Li[!hts 

Checked 

Comple ted 

Attended 

Checked 

Submitted to lead 
i:runner 
Set 
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4. Attitude reference swilchin!! unit 2 Axis 

5 . Jl:Jon !lo r OFF 

6. Remote C'ontrol unit (RCU) OFF 

7. BDA recorder conlrul OFF/STOP 

8. MSU mode selecto r switch OFF 

9. FCO console circuit breakers Checked 

n. FCO panel cirC'uil breake rs Set/as required .. 
(1) TNS J5 A, D, and C Out (OFF) 

(2) BOA recorder circuit br eakers Set/as required 

NOTE 

If BOA recorder is not installed, 
pull BOA circuit breakers . 

b. TNS pallet circuit br eakers Set 

(1) 115 VAC sys Set 

(2) 115 VAC HTR Set e 
(3) 26 VAC EXC Set 

(4) Battery circuil breaker Se! 

c. Monitor ci r cuit breaker Set 

d. Monitor impedance switch Set to 75 Ohms 

e . BOA recorde r C'ontrol circui t breaker Set 

10. BOA recorder and spare tapes Installed/ On board 

INTERIOR (POWER ON) 

1. Li ghts Set 

a. Panel li [!:hts 

b. Worklip;h1 

c. 5 volt li p;hting 

2. Airc r aft powe r AC/ DC Checked 

3. FCO panel INS circuit breakers IN (ON) 
($3' A, B, and C) 

4. Auto/MAN/Remote switch MAN 

5. MSU Mode selector switch STBY 

6. CDU Display selector s witch POS 
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7. MSU BATT annunciator Out 

s . Left numerical display OOOOON 
.. ;,;.' 

9. Right numerical display 2770XX 

10. FROM/ TO display 00 

11. CDU Display selector switch Test 

a. Left numerical display SS0 SS. S0 N/ S 
(N/ S Superimposed} 

(t' f' \ b. Ri!{ht numerical display SSS0 SS. S0 E/W 
(E/W Superimposed) 

c . From/To display SS 

d. ALERT annunciator ON (amber} 

e. BATT annunciator ON (amber) 

f. WARN annunciator ON (red) 

12. CDU Display selector switch POS 

13. Alignment position coordinates ENTERED e a. WPT selector switch Not critical 

b. Latitude desi1t11alor pushbutton (N2 or 88) Press 

c. INSERT pushbutton (indicator) Illuminated 

d. Latitude der;rees, minutes, and hundredths Press Consecutively 
of minutes (tens of degrees inhibited) push-
buttons. 

: . e. Left numerical display Desired latitude 
·.l) (no degree, minute , 

or decimal marks) 

NOTE 

In this and subsequent data keyboard entry pro-
cedures, if a keyinp: error is made, press the 
CLEAR pushbutton and repeat the data entry 
procedures. 

f. INSERT pushbutton Press (Indicator 
goes out) 

~.'\ g. Left numerical display Entered latitude 
:1:0. 01 arc-minute 

h. Longitude designator pushbutton (W4 or 6E) Press 

i. INSERT pushbutton (indicator) Illuminated 

j. Longitude degrees, minutes, and 
hundredths of minutes (hundr eds 

Press consecutivel y 

of degrees inhibited) pushbuttons. 

~·~ 
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k. Right numerical display 

1. INSERT pushbutton 

m. Right numerical display 

( CAUTION I 
DO NOT allow the aircraft to be moved 
during ALIGNMENT. 

14. MSU mode selector switch 

15. CDU Display selector switch 

16. Right numerical displa y 

a. 90 (at STBY) 

b. 80 (one minute after STBY) 

c. 70 (at ALIGN or 2 min after STS 80) 

d. 60 (System has reached operating temp­
erature and an automatic system align­
ment test is made). 

17 . Annunciator Lights 

NOTE 

If WARN annunciator flashes during alignment, 
s e t display selector switch to POS and verify 
that correct present IX>Sition coordinates were 
initially inserted, Turn MSU mode selector 
switch OFF and retnttlate alignment procedures. 
If WARN annwiciator flashes again, note present 
IX>Sition coordinates and status, turn MSU mode 
selector switch OFF, and notify maintenance. 

18. Personal and professional equipment 

19. Parachute 

20. Oxygen equipment 
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NOTE 

Each crewmember should check the oxygen 
regulator with mask on and connected to 
oxygen supply hose as fo llows: 

a. Supply lever 

b. Diluter lever 

c. Emergency toggle lever 

d. Breathe normally for a minimum of three 
cycles. The blinker should soow alternately 
black and white . 

Desired longitude 
(No degree , minute , 
o r decimal marks) 

Press (indicator 
goes out) 

Entered longitude 
±0. 01 arc-minute 

ALIGN 

DSR TK/STS 

Monitored 

Out 

Checked and Stowed 

Inspected and adjusted 

Checked/ Set 

ON 

100% 

EMERGENCY 

e 

' . 



e 

e. Hold breath momentarily (blinker should 
remain black). Return emergency toggle 
lever to NORMAL (blinker should remain 
black). 

f. Breathe normally fo r a minimum of thre e 
cycles as in step d above. Leave the regu­
lator in the following positions: 

(1) Emergency toggle lever 

(2) Diluter lever 

(3) Supply lever 

(4) Oxygen rnask 

21. BOA Recorder 

a. Cover removed from recorder 

b . Recorder mode switch in neutral position 
and in Detent 

c. Tape properly threaded 

d. Recorder mode switch in RECORD position 
and in DETENT 

e. Circuit br,eaker s 

f. Control panel 

g. Tape counter set to zero position 

h. Control panel power switch 

i. STOP / REC switch 

j. Check: Record light 
Tape t ransport operation 
Tape counter operation 

k. STOP / REC switch 

1. Control panel power switch 

m. Recorder cover installed 

n. Spare reels stowed and reel numbers 
recorded 

22. Remote control unit (RCU) 

a . RCU power switch 

b. WTV, NTV, o r gray scale 

c . Retic l e buttons 

23. Monitor 

a . Brightness knob 

T .O. 1C-130(A)A -1 

NORMAL 

1000-

ON 

Connected 

Threaded/ Checked 

IN (press to test) 

Lights checked (press to test) 

STBY 

REC 

ON 

STOP 

OFF 

ON/Set 

ON 

Selected as requi red 

Set as required 

Checked 

ON/Adjusted 
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b. Cont rast (10 s hades of 1n·ayl 

c. Brii:rhtn ess knob 

24. Re mote contro l w1it (RCt;) 

25 . lnterphone 

a . Headset 

b . Moni to r switc hes 

(1) Hot mike listen 

(2) lnterphone 

(3) Privat e 2 

(4) UHF -1, VHF , and FJ\'l-1 

c. Wafer switch 

26. FCO/ Sensor SAD interface 
(Coordinate wi t h TR/ TV by co mparin~ readinirs 
on SAD panel. ) 

27. CDU - Right numerical displays 

a. 50 (alignment continues satisfactorily) 

b. 40 (alignment continues sat isfactorily) 

c. 02 (Mini-bias corrections bein~ made, keep 
movement on airc raft to a minimum) 

28. Ready NAV annunciato r (ei ght minutes after status 
40 disappears) 

29. MSU mode se lector switch 
Ready NAV annunciator (l:oes out 

l CAUTION I 
Do not set MSU mode selecto r swit ch out o f NAV 
except when an INU malfunction occurs. 

30. Preplanned destination coordinates 
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a. CDU Display selector switch 

b. WPT selecto r switch 

c. Latitude designator pushbutton 
(N2 or 88) 

d. INSERT pushbutton (indicator) 

e. Latitude degrees, minutes , and hundredths 
of minutes (tens of degrees inhibited) push­
buttons. 

ad]USI ed 

OFF 

OFF 

Checked/ Set 

Connect NI 

Pulled/Adn1f:ti>d 

Pull!'d 

Pullecl 

P ull eel 

A~ r equi n •d 

S01 n.s r <>qui r E>cl 

ChE'cked 

Mon i to r ed 

On (02 o r l ess 
in ri ght numeric al 
displny) 

NA\' 

Fnle r (WPT 91 

WPT 

9 

P r ess 

Illum inated 

Press Consecuti vel y 

) 



@,.\ 
•/ 
•' 

e 

.~ 

f. Lefl numerical display 

!!· INSERT pushbutton 

h. Left numerical display 

i. Longitude des i!!rlato r pushbutton 
(W4 or 6E) 

j. INSERT pushbutton (indicator) 

k. Longitude degrees, minutes, and hundredths of 
minutes (hundreds of degrees inhibited) push­
buttons. 

1. Ri ght numerical display 

m. Insert pushbutron 

n. Right numerical displa y 

31. Preplanned taqi:et coordinates 

a. CDU Display selector switch 

b. WPT selector switch 

c. TK CHG pushbutton 

d. INSERT pushbutton (indicato r ) 

e. FROM/ TO display 

f. Any target number pushbutton 
(1 thru 8) 

g . FROM/ TO displa y 

h. INSERT pushbutton 

i. FROM/ TO display 

j. TK CHG pushbutton (indicator) 

k. Left numerical display 

l. Perform s teps ''c" through ' 'n" in preplanned 
destination coordinates entry procedure (Item 
30). 

T.O. 1C- 130(A)A- 1 

Desired latitude 
(no dc' µ-n:e , minute . 
o r decimal marks} 

Press (Indicato r 
!!,"oes out) 

Entered latitude ±0. 01 
arc-minute 

Press 

Ilium i na t ed 

Press cons ecuti\·ely 

Desi red loni.rit ude 
(no deg-ree , ·minu te, 
or decimal marks ). 

Press (indicato r 
goes oul) 

Entered longitude 
±0. 01 arc - minute 

Enter (WPT8, TK CHG 01 
thru 08) 

WPT 

8 

Press (indicato r co mes 
on) 

Illuminated 

Blanks 

Press 

Blank X (x is any 
target number 1 t hru 
8) 

Press (indicator goes 
out) 

ox 
Out 

Previously entered 
latitude ±0. 01 arc ­
minute (no degree, 
minute, o r decimal 
marks) 
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m. Target storage number 

32. Preplanned alignment altitude 

a. CDU Display selector switch 

b. WPT selector switch 

c. Left numerical d isplay 

d. 6E pushbutton 

e . Righi numerical display 

f. INSERT pushbutton (indicator) 

g. Feet of altitude- above - ground pushbuttons 

h. Right numerical display 

i. INSERT pushbutton 

j. Right numerical display 

33. Inertial Fire Control heading interface. 
(Coordinate INS heading inputs to FCS witl1 NAV 
during FCS BIT check.) 

34. Vertical reference system headings 

a. 2 Axis gyro heading (Have NAV set 2 Axis 
gyro to INS heading aiter FCS BIT check). 

b. INS heading (Set INS heading on the ARU-
11 I A indicator using the altitude reference 
heading correction knob) 

35. Gun Settings 

a. Confirm proper gun settings with Lead 
gunner. 

b. Visuall y check: 

(1) Exterior gun alignment 

(2) Gun scale settings 

BEFORE STARTING ENGINES 

1. Lights 

2. Oxygen 

3. Before starting engines checks (through 
out remainder of checklist FCO responds 
for entire booth) 
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Set 

Log (as required) 

Set (WPT 1) 

WPT 

Blanks 

Press 

E 

Illuminated 

Press consecutively 

Desi red altitude-above­
ground in feet 

Press (indicator goes out) 

Entered altitude above 
ground 

Checked 

Set 

Set 

Set 

Checked 

Checked/Set 

"Complete" (C P) , (E), (N). 
(FCO), (IO) 
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BEFORE TAXI 

1. Compass and attitude indicators Checked / Set .. 
: I 

a. N-1 compass r epeaters Checked 

b. Altitude indicators Checked/ Set 

2. Vertical reference system Checked/ Set (FCO. P) 

a. "INS headin~ 0 , 2 axis ~yro 
selected, checked FCO"' 

E·) b. P verify/ set 2 axis gyro heading 

c. ''INS gyro selected, checked Fco·· 

d . P verify INS gyro readout 

3. Altimeter "State Settinl,!;" (CP), (P) 
(N) , (FCO) 

4. Forms Started (As required) 

5. Before taxi checks ''Complete" (CP), (E), (N}, 
(FCO). (IO) 

e 
BEFORE TAKEOFF 

1. Booth Door Secured open 

2, Safety bell and shoulder harness Fastened/Locked 

3. Hot mike listen ON 

4. Before takeoff checks "Complete" (CP), (E), (N), 
t \ (FCO), (IO) 

AFTER TAKEOFF 

1. RCU ON/ Set 

a. Power switch ON 

b. WTV, NTV, IR, gray scale Selected as required 

c. Retie le buttons Set as required 

2. Monitor ON /adjusted 
, I 

a. Brightness knob ON/ adjusted 

b. Contrast (10 shades of gray) Adjusted 

3. Sensor alignment altitude Obtained 

a. Navigator will announce initial altitude 
for sensor ali gnment. 

4. INS Altitude - above - ground ent r y Checked/Set 

a. CD1} Disola v selector s witch WPT 
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b. WPT se lector swi tch 

r. Verif~· C'onect ali;:!l1111ent altilude 
in ri ~ht numerical display o r reset 
foll11win ir procedures li s t ed in Hem 
32 o f Po wer ON pre fli .!;111. 

FIRE CONTROL ALIGNMENT CHECK 

1. Inertial and 2 axis ~yrn 

a. COU display s e lecto r switch 

b . AfW -11 / A indicato r INS heading-

c . 2 A'<iS / INS switch pos itinns 

NOTE 

If 2 Axis p:y ro and INS headinp:s differ by 
more than 5 degrees, rese: the 2 Axis 
gyro heading- as follows: 

d. 2 Axis / INS switch 

e . Airc raft attitude 

f . Have pilot reset 2 Axis p:yro to 
INS TRUE headin~ 

2. INS altitudP- al10ve- gr0und entry 

a. CDU displa y selector switch 

' ' WPT selector switch 

c. ..· ' ·u merical display 

3. Se""Or-acqui r ed ta rgets ent ry 

CDU display selector switc h 

b . WPT selecto r switch 

c . TK CHG push- button 

d . INSERT push- button (indic ator) 

e. FROM/ TO display 

f. Any tar[!:et numbe r pus h-button (1 t hru 7) 

g. FROM/TO display 

h. INSERT push-button 

i. FROM/ TO display 

j. TK/ CHG push - button (indicato r ) 
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Set 

Checked/ Set 

HDG / DA 

Checked 

Selected allemate ly 
an d compared 

2 Axis 

Wings leve l 

Checked/ Se t 

Checked/ Set 

WPT 

Cheeked/ Set a s requ ired 

Completed 

WPT 

8 

P r ess (Indicato r Comes 
ON) 

Illuminated 

Blanks 

Press 

Blank, X 

Press (InJicato r go es 
out) 

o,x 

Out 

(P). (FCO) 
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k. Left IRi!!ht numerical displays Previous 1 v enter Pd 
lat itude/ loniritude 
:!:O. 01 arr-min ute (no 
de~rec, minute , or 
decimal ma rks). 

1. Ai rcraft At entered altiludt•-
a.lxive- i.rround 

m. Sensor Trackin !:! Targrt 

n. rco csu Select desi red senso r 

o . Ready to accept senso r tar!!et Ready to accept (senso r ) 
taqret X 

p. Senso r consent s witch ON-OFF 

Sensor call 'pickle" when consent 
tum off. 

q. Left/ Ri ght numerical displays Target X 
Lati tude/ umirit ude 
±0. 01 arc-minute (no 
degree, minute, o r 
deci mal marks) . 

r . FCO CSU LOC./ Sensor as requi red 

e s . Left / Riirht nume rical displays LOG (as rE>quired) 

4. INS inflif.{ht wind and TAS c heck Obtained (as requ i red) 

a . CDU display selector switch TK/ GS 

b. IAS, TK, and maximum/ mini mum GS Recorded 

c. W/V and TAS Computed 

• : .. l 5 . Sensor slavinir and SAD checks Monito red/ Co mp let ed 

a. FCO CSU Select each sensor in 
tum to c heck ta q~et 
storing/ slavin g to INS . 

b . Call slaving checks complete . 

6. INS update Complete (as required) 

a. CD U displa y selector switch POS 

b . Loran/ TNS (coo rdinate countdown HOLD 

~ · 
with navii:rator). 

c. Positio11 coordinates of INS and loran/ Record/ Compare/update 
geographic fix (a s required) 

d. Position update procedure 

(1) Lati tude desip.11ato r push- button Press 
(N2 o r SS) 

(2) INSERT pushbutton (Indicator ) flluminated 

~ 
(3) Latitude deirr ees, minutes , and 

hw1dredths of minutes (tens of 
Press consecutively 

degrees inhibited) push-buttons. 
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(4) Left numerical display 

(5) INSERT push - button 

(6) Left numerical display 

(7) Longitude designator push- button 
(W4 or 6E) 

(8) INSERT push-button (indicator ) 

(9) Longitude degrees, minutes, and 
hundredths of minutes (hundreds 
of de~rees inhibited) pus h-buttons. 

(10) Rii;ht numerical display 

(11) INSERT push-button 

(12) HOLD push-button (indicator) 

(13) Left and Right nu me rical displays 

7. Forms 

8. Fire control alignment checks 

PRE·STRI KE 

1. Inertial and dual axis gyro 
(Refe r to Item 1, Fire Control 
Alignment Check) 

2. Lights 

3. INS altitude-above - ground entry 

4. Fi re control data 
Coordinate fire control computer settings 
with Navigator 

a. Firing altitude 

b . Computer T AS 

c . Ballistic Wind 

d. Ti me of Fall 

e. Offset 

f. Azimuth and Elevation Counts 

5. INS update (Refer to Item 6, F ire 
Control Alignment Check) 
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Desi red latitude (no 
degree, minutes, or 
decimal marks) 

Press (indicator ~oes 
out) 

Latitude at time HOLD 
button was depressed . 

Press 

Illuminated 

Press consecutively 

Desired longi tude (no 
degree, minutes, or 
decimal marks ) 

Press (indicato r goes 
out) 

Out 

Entered latitude and 
longitude corrected to 
new present position. 

Data Logged (as required) 

"Completed'' 

Checked/ Set 

As Required 

Checked/ Set 

Checked/ Set 

Set 

Set 

Set 

Set 

As Required 

Sel 

Complete/ as required 

(C P ) , (E), (N) . 
(FCO) 

(FCO), (N) 

~ ... 
' 7 . . 

"' " 

.. 
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6. BDA reco rder ON: STA)[DJ3Y /STOP 
(as required) 

~ ' ' . , 
7 , Predelermined tar gets Chee ked/ Inserlecl 

(as requi red) 

8. Target information Provided as required 

a. Escort info r mation 

(1) Run-in direct ions and distances 

, •' 
(2) Total and type tar~ets in the area 

h. Tarv;el information to the navi~tor 

(1) Total targPts 

(2) BDA 

(3) Direction o f travel 

(4) Other info r mation 

9. Pre-Strike Checklist '"Completed"' (C P ) . (F} . (N). 
(FCO) . (IO) . (WJ\I) 

e 
POST-STRI KE 

1. BOA Reco rder OF F 

2. BDA Coordinated wilh 
Navi~ator 

3 . Forms Completed (as required) 

4 . Lights As r equired . . ' 
5. Inertial and dual axis gyro (Refer to Chf'CkPd/SPl 

Item 1, Fire Contro l Alignment Check) 

6. INS Update (Refer to Item 6, Fi re Control Complete/ As Required (N . FCO) 
Alignment Check) 

7. Post- Strike Checkl ist ··corn pleted .. (CP), (F), (N), 
(FCO), (IOi, (WM) 

BEFORE LANDING PATTERN 

• J 
1 . Crew briefing Monitored 

2. Booth door Secure open 

3 . Unnecessary li ghts and equipment OFF 

a . Monitor OFF 

b . RCU OFF 

c c . BDA recorder OFF 
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4. Altimeter "State s ett ing" (CP). (E). (N). CFCO) 

5. Safety belts and shouldP.r harness Fastened/ Locked 

~; 
6. Defore Landing Pattern Checks ''Complete" (CP). (F) , (N) . 

(FCO), (IO) 

BEFORE LANDING 

1. Hot mike listen ON 

i 

OPE RATIONAL STOP 

After Landing 

1 . MSU mode selector switch ON 

Before Takeoff 

1. Safety belt and shoulder harness Fasten/ Locked e 2. Before take off checks "Complete" (CP). (F ) . (N) . 
(FCO). (IO) 

ENGIN E SHUTDOWN 

1. MSU mode selector switch OFF 

a. All displays Blank 

' b. All annunciators and indicators Out 

2. FCO panel INS circuit breakers Out (OFF) 
(~ , A, B, and C) 

3. Oxyp;en regulator OFF / 1oor; 

4. All electrical switches OFF 

5. Attitude Reference Switching Unit 2 Axis 

6. Engine Shutdown Checks "Complete" (CP). (E) , (N). 
(F CQ) 

. ,•, 

AFTER ENGINE SHUTDOWN 

1 . Form 781 Complete 

2. Lights OFF 

3. Personal equipment and BDA tape Removed from aircraft 

4. Dehriefing Attended 

5. Fi r e control data form and BDA tape Fi led/Secur ed 
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WEAPONS MECHANIC 

The weapon mechanics a r e required to have a thorough knowledge of the aircraft gunnery systems and inter­
phone procedures. Using the checklist as a guide . they must be capable of performing all tasks outlined in 
this section without supervision . In addition to their normal crew duties. the weapons mechanics will be re­
quired to make all adjustments on weapons as directed by the fire control officer . Explosive safety . crew 
coordination and emergency procedu r es will be adhered to at all times . Weapons mechanics wi ll continuously 
monitor the gun 1ammunition status and report this to the pilot as r equested. Familiarization knowledge of 
general aircr aft systems is r equired . These personnel will engage in scanner /observer duties when mission 
requirements dictate . The weapons mechanic mu st be thoroughly familiar with the emergency procedures as 
they pertain to his duties . 

WEAPONS MECHANIC'S CHECKLIST 

MISSION PREPARATION 

1. Professiona l equipment 

a . Flight crew checklist 

b . Weapons mechanic tool kit 

c . Flashlight 

2. Mission briefing 

The lead WM will brief other WMs on firing 
altitudes. duties. safety and interphone pro­
cedures. 

3. Personal emergency and survival equipment 

a. Helmet with clear visor 

b . Headset (optional} 

c . Oxygen mask (if required) 

d. Gloves 

PREFLIGHT 

1. Form 701 

Check the Form 781A for a ny open discrepan ­
c ies pertaining to the weapon systems . Check 
the For m 781K for a ny delayed discrepancies 
or i ncomplete equipment inspections. 

WARNING I 
If ammunition is present in any gun. discon ­
tinue operation until the gun has been cleared. 

2. 40MM guns 

a. ARM/ SAFE switch 

Checked 

Completed 

Checked 

Checked 

Safe/ Clear 

SAFE 
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3. 

4. 

5. 

b. Fi rin!! selerlor lever 

(', Breech area 

d. L0ader 

e . nepea l steps 2a thru 2d for each 
401\11\1 hrun installed. 

7. ()21\l l\I !!U11S 

a. ARM ISAFF. s witch 

b. Gun switch 

c . Drive moLur lead 

d. Sa fin!! bar 

e . Loadin:,r sector 

f. Gun 

Rotate the ~n counle re lockwise. Slide 
each lX>lt to the rear and visually inspect 
each chamber lo insure that the gun is 
clear. 

g . Loadinir sector 

h. Safinj! bar 

i. Repeal steps 3a thru 3:i for each 
7. 62MM gun installed. 

Right scanner's ALE-20 dispenser switch 

20MM ~ns 

N O TE 

If ammunition i s present in the 20MM feed 
chute or feeder. the feeder must be declutched 
prior to rotating the gun. 

I CAUTION 1 
Rotate the 20MM gun counterclockwise only. 

a. ARM/ SAFE switch - SAFF 

'b. Fi ring lead - Disconnected 

c. Drive motor lead - Connected 

d. Gun - Checked 

(1) Disengage the drive motor brakes. 

(2) Rotate the gun and visually check 
each chamber to insure that t he gun 
is clear. 
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STOP Fifff 

Checked / Clear 

Checked / Clear 

Safe/Clear 

SAFF 

SAFF./LOAD 

Disconnected 

Removed 

Removed 

Checked/Clear 

Installed 

Installed 

SAFF 

Saie/Clear 
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(3) Enf!;age the drive molor brakes. 

~~ e . Repeat steps 5a thru 5d fo r each 20MM 
gun installed. 

6. MASTFR ARM switch SAFE 

7. Armament circuit breakers In 

a. A. C . circuit breakers 

(1) No . 1 and 2 20MM gun 
·~n 

b. D. C. circuit breakers 

(1) No. 1 and 2 7. 62MM gun 

(2) Gun control manual mode 

(3) Gun control auto mode 

(4) No. 1 and 2 20MM gun 

(5) No. 1 and 2 40MM gun 

(6 ) Gun trigger relay manual mode 

( 7) Gun trigger re lay auto mode. 

8. (20MM) Drive motor brakes Disengaged 

9. (20MM) Gun Checked 
Rotate gun and insure gun rotates 
freely. 

10. (20MM) Firing Contact Assembly Checked 
':' 

Check that the firing contact assembly is 
secur e, mounting sc rews are safety wired 
and that the connector is not damaged. 

11. (20MM) Feeder Checked 

a. Check feeder lock pins for service-
ability. 

b. Check that the ammunition feed can booster 
sprockets and feeder sprockets rotate. 

. ~ c . Declutching mechanism checked 

d. Feeder solenoid lead connected. 

12. (20MM) Feeder timing Checked 

13. (20MM) Feed chute and flex drive Checked 

14. (20MM) Elevation and azimuth scales Checked 

Check scale legible and secure. 

. 15. (20M!"I) Elevation and azimuth locks Checked 
, I 
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28. (MXU-470A} Delinker loade r Checked 

a. Check loader rotates freely 

h. lnsu re loader can be positioned lo the 
load and fire pos i lions. 

29. (MXU- 470A} Drive motor cables Chf'c ked 

a. Check drive motor secure and receptacle 
se rviceable. 

~ 

b. Insure rounds counter, feeder solenoid 
and loader link s witch cables are con -
nected. 

30. (MXU -470A) Control packages Checked 

a. Check package secure 

b. Indicato r li ghts - checked 

31. (MXU- 470A) Elevation and azimuth scales Checked 

e a. Check adjustment screw locknuts tight 
and base support fi ttin~rs secure. 

b. Check scale leg-ible and secure. 

32. (MXU-470A) Brass chute and can Installed 

33. (MXU-470A) Safing sector and housing cover Checked 

34. (MXU- 470A) Repeat steps 25 thru 33 for each 
MXU- 470A installed. 

35. (I'vfXU-470A} Hand crank Checked 

36. (MXU-470A) Ballistic curta ins Checked 

Check that the ballis tic cu rtains are 
serviceable and can be secured. 

37. (MXU- 470A) ARM/ SAFE lights Checked 

38. (40MM) Breechblock Checked 

a . Barrel catch secure 

b. Check firin g pin for proper operation 
\ . } 

Cock gun and insure extracto rs operate c. 
properly 

39. (40MM) Automatic loader Checked 

a . Stop pawls and feed pawls - checked 

b. Recoil indicator - legible 

c . Rammer shoe - released and checked 

~ -I . d . Trigger rammer catch lever - operated 

e. Feed control system - operated 
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f. Gun cocked - ra mmer levers checked 

40. (40MM) Firinir Selector Lever 

41. (40Ml\l) Feed roller calch mec hanism 

Operat e the catch heads and check lhal 
they en~ge and disen p:a!!e the feed rollers . 

42. (40Ml\I) Hand operatini.: lever 

43. (40:\1J\f) Breechblock loc kinir bolt 

44. (40Ml\T) Side door 

Check lhat the side door hin~e pin 1s secu re 
and that the door is latched . 

45. (40MJ'vr) Elevation and azimuth scales 

a . Check that t he elevation and azimuth 
scales are legible and secu r ed. 

b . Check that the elevation and azimuth 
locks are tight. 

46. (40MM) ARM /SAFE lights 

47. (40MM) Repeat steps 38 lhru 46 for each 
40MM installed. 

48. (40MM) Spec ial equipment 

a. Cartridge remover 

b . Shell pusher 

c. Spent brass barre ls 

d . Tie down s t raps 

e. Adjus tment wrench 

49. (40MM) Ammunition rack 

50. (40MM ) Barrels 

Check locking collar and flash hider 
a r e secure . 

51. (MXU- 470A) Flash suppressors 

Insure flash suppressor is insta lled 
and the fingers are not broken. 

52. (20MM) Barrels and flash suppresso r s 

8-72 

a. Check that the center barr e l and muzzle 
c lamps are properl y installed. 

b. Check that the flas h suppressors do not 
have any cracked or broken ribs and that 
the bushings are nol missing. (If installed) 

STOP FIRF 

Checked 

SAFE 

Installed 

Checked 

Checked 

Checked e 
Checked 

Checked 

Checked 

Checked 

Checked 
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53. Gun settings 

a . Verify guns set a t planned firing 
altitude. 

b. (40MM) Firing rod connected. 

BEFORE STARTING ENGINES 

1. Oxygen 

2 . Hot mike listen 

BEFORE TAKEOFF 

1. Seat Belts 

IN FLIGHT 20 MM LOADING 

1. ARM /SAFE switch 

2. FE / Pilot 

NOTE 

Omit steps 3 and 4 for loading a partially 
loaded can. 

3. Firing lead 

4. Ammunition can service door and cover 

5. Am munition 

6. Ammunition can service door and co ver. 

7. Ammunition 

8. Rounds counter 

9. Repeat steps 3 thru 8 for each 20MM to be 
loaded. 

INFLIGHT 7.62 MM LOADING 

1. ARM/ SAFE switch 

2. FE / Pilot 

3. Gun Switch 

4. Safing bar 

5. Link container 

6. Rounds counter 

T.O. 1C-130(A)A- 1 

Checked/Set 

Checked/ Set 

ON 

Fastened 

SAFE 

Advised 

Disconnected 

Open (as required) 

Loaded 

Closed 

Advanced 

"Set as required" 

SAFE 

Advised 

SAFE/ LOAD 

Removed 

Positioned 

Set (as required) 

8-73 

• 



T . O. 1C-1 30(A)A-l 

7. Loader 

8. Ammunition 

a . Load first 20 rounds manually. 

b . Connect drive motor lead and load 
remaining ammunition electrically. 

c . Disconnect dri ve motor lead. 

9. Loader 

10. Link container 

Prior to removing container, insure loader 
and surrounding areas are c lear of all links. 

11. Ammunition 

12. Safing bar 

13. Repeat steps 1 t hru 12 for each module to be 
loaded. 

GUN A RMING 

WARNING I 
Gun arming will not be accomplished until 
directed by the Pilot. 

GUN A RMING 20MM 

1. Drive motor lead connected 

2. F i ring lead 

3. Brass pan 

4. ARM/SAFE switch 

5. FE/ Pilot 

GUN ARMI NG MXU470A 

1. Safing bar 

2. Loading sector 

3. Safing sector/ housing cover 

4. Solenoid lead 

5. Drive motor lead 

6. Gun s witch 

8- 74 

Load Position 

Loaded 
~ :.J . 
. "'~ 

Fire Position 

Removed (as required) 

Advanced 

Installed 

e 

Check 

Connected 

Positioned 

ARMED 

Advis ed 

Removed 

Removed 

Installed 

Connected 

Connected 

FIRE Poi>ition 
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7. AI1M / SAFE switch ARJ\IED 
• "' 8. FF. IPilt•t Advised 

GUN ARMI NG 40MM 

1. Case deflection chute Down / Secured 

2. Spent case barrel Positioned 

3 . Breechblock lockin~ boll Installed 

4. Fi rin~ selector lever STOP FffiF. 

5. Hand operatin~ lever COCKFD / SAFF 

6. Firin~ rod Connected 

7. Ammunition in loader Loaded 

8. Thumh lever Toward arrow 

9. Hand operatin~ lever Forward 

e 10. Firinµ: selecto r lever As required 

11. Breechblock lockin~ boll Removed 

12. ARJ\1 / SAFE switch ARM 

13. F E / Pilot Advised 

PRE-STRIKE 

1. Dispeni=:ers ARMED as required 
_\1) 

2. Pre- st rike Check "Complete" (CP). (E}, (N). (FCO), 
(IO), (WM} 

GUN SAFING 

GUN SAFING 20MM 

1. ARM/ SAFE switches SAFE (both guns) 

2. Fi ring- lead Disconnected 

'-'·~ 3. Gun Cleared 
• '7 

GUN SAFING MXU-470/A 

1. ARM/SAFE s wi tch SAFE (both guns) 

2. Gun switch SAFE/LOAD 

3. Drive motor lead Disconnected 

I J 4. Safing sector and hcusin~ cover Removed 

5. Gun Clea red 
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GUN SAFING 40MM 

1. ARM / SAFE switch 

2. Breechblock lnckin!! boll 

3. Fi rin~ se lecto r lever 

4. Hand ope ratin{.! lever 

5. Thumb lever 

6. Gun/ Loader 

POST-STR IKE 

1. FE/ Pilot 

2. Dispensers 

3. Post-strike 

BEFORE LANDING 

1. Hot mike liste11 

2. Safety belts 

BEFOKE L EAVING AIRCRAFT 

1. All guns and subassemblies 

2. Oxygen 

3. Interphone cords 

4. Form 781 

ILLUMINATOR OPERATOR 

SAFE 

Installed 

STOP FIRF 

Safe 

Away from arrow 

CLEARED 

Advised (all {n.tnS 
safe and clear) 

SAFE 

"Complete·· 

ON 

Fastened 

Checked 

OFF/100~ 

Stowed 

Completed as 
requir ed 

(C P ), (E), (N). 
(FCO), (IO), (WM) 

The Illuminator Operato r is required to have a thorough knowledge of the performance and operating procedures 
of the illuminalor and flare launcher. He must also possess a thorough knowledge of the ai re raft systems to 
provide r equired assistance to the flight engineer. He performs the duties of loadmaster as requi red on the 
aircraft and must be familiar with airc raft loading procedures. In fli ght he oper ates t he battle fi eld illuminator, 
the flare launcher, and defensive flare and chaff dispensers, and performs in fli ght maintenance on this equipment 
as required. He a lso coo r dinates c lose ly with the electronic warfare officer on aircraft defenses and adviSE'S the 
c r ew of a ll visually observed threats to the aircraft, and directs appropriate counter measures. He launches 
ground marks and flares as directed . He performs infli p;ht loading of various pyrotechnic stores and keeps the 
pilot and crew info rmed as to their status. The Illuminator Operator will also perform the duties of c rew jump 
master as directed by the pilot. 

ILLUMINATOR OPERATOR'S CHECKLIST 

This checklist cove rs the illuminator ope rator's duties on the missions of the airplane. Items in quotes indi­
cate that response ts required. All items proceeded by an a:;teri:;k ("') will nurrnally be accomplis hed by a 
weapons mechanic. In the absence of Lhe weapons mechanic the Illuminator Operator will accomplish the item. 
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PRIOR TO ENTERING 

1. ALE-20 Dispensers 

a. Check for securit y 

b. Flares 

2. Flare launcher jettison safety pin 

INITIAL PREFLIGHT 

) 1. Form 781 

2. Life support equipment 

3. Flare launcher 

a. Power cable - disconnected 

b. Shorting plug - Installed 

c . Jettison cannon plug - Connected 

e d. Manual jettison handle - Down/Safetied 

e. Manual jettison handle locking pin and 
cable - Engaged/Safetied/Secure 

f. Manual ejector lever lockpin - Locked 

g. Selector valve - Off 

h. Ejector shutoff valve - Open (four places) 

i. Reservoir bottle pressures - Checked 
(2000 PSI Minimum) 

j. Flares/Markers - Loaded and Properly Set 

4. 40KW illuminator power switch (if installed 

5. ALE - 20 power switch 

*6. Guns 

*a . 40MM guns (aft) 

(1) Arm switches 

(2) Firing selector lever 

(3) BREECH 

*b. 7 . 62MM guns (fwd) 

(1) Arm switches 

(2) Drive motor and clearing 
sol enoid electr ical connecto r s 

(3) Loading sectors and safing tars 

T. 0. 1C-130(A)A-1 

Installed 

Check for status of airplane 
discrepancies and life sup­
port equipment inventory . 

Checked 

Checked 

Cheeked/OFF 

SAFE 

SAFE 

SAFE 

STOP FIRE 

CLEAR 

SAFE 

Disconnected 

Installed 
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*c. 20MM guns (fwd) 

(1) Arm switches SAFE .. ) 
(2) Firing electrical connectors Disconnected 

7. Cargo compartment Checked 

a. Hydraulic reservoirs fluid level Checked 

b. Spare hydraulic fluid Checked (as required) 

c. Loran computer power protector switch Checked/ OFF 

d. Liquid nitrogen dewar Checked 

NOTE 

Fifty percent (50'li·) service minimum for one 
mission. 

POWER ON 

CARGO COMPARTMENT (RIGHT SIDE) 

1. Right paratroop door Checked 

2. Interphone panel Checked/ Set 
(Forward of right paratroop door) 

3. Emergency exit light Checked/ Armed 
(Forward of right paratroop door) 

4. Flare launcher control box Checked 

a . Jettison switch - Off/Safetied 

b . Main power switch - On 

c. Press-to-test light - Checked 

d. Panel light dim contro l - Checked/Off 

e. Main power switch - Off 

f. Cable assemble - Checked/Condition 

5. Dispenser junction box Checked 

a. Right SUU- 42/ A-Normal 

b. Left SUU-42/ A-Normal 

c. Right ALE-20-Normal 

d. Left ALE- 20-No rmal 

e. Two green light - Checked 

6. Emergency Equipment Checked 

a. Fire flighting assy. (MB-1) . ·r 

(AFT 40MM Am munition Rack) - Checked 
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7. Center escape hatc h and escape rope Checked 

@;.1 8. Emergency exit light 
(Right of center escape) Checked/ Armed 

9. Booth Checked 

a . Door condition - Checked 

b . Ceiling light control - Checked/ Off 
(AFT & foward of boolh) 

(1) Red - Checked 
~ .. 

(2) White - Checked 

c . Emergency equipment - Checked 

(1) Two la rp;e combat first aid kits - Checked 

(2) Hand axe - Checked 

(3) Fi rst aid kit (Small) - Checked 

(4) Fire fighting assy. (MB-1) - Checked 

(5) F ire extinguisher (CB) - Checked e (6) F las hli ght - Checked/ Off 

d. Chaff control panel - Set 

(1) Selector (10-EWO-IO/ EWO) - SET 

e. Ri ght main landin g gear inspection windows Checked 

10. Aileron and flap control (AFT wing beam) Checked 

a. Security of aileron hydraulic con-
{ 1:1 trol and auto pilot servo, wing 

flap components, leaks. 

11. Emergency equipment (AFT top of booth) Checked 

a. Oxygen regulators and hoses - OFF / Checked 

b. Walk around oxygen bottle - Checked 

12. Recharge hose (AF T side, ri ght o f booth) Checked 

13. Emergency Equipment (AFT left of booth) Checked 

11! 
a. Fire fi ghting assy. (MB-1) - Checked 

b. Fi r e extinguisher (CB) - Checked 

c. F lashlight - Checked/ OFF 

d. Hand axe - Checked 

e. First aid kit - Checked 

14. Walk a round oxygen bottle 
(Left side top of booth) 

Checked 

15. Fire extinguisher (water) Checked 
(Left s ide of booth) 
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16. Wheel well bus ci rcuit breaker panel Checked 
(Station 477) 

17 . Oxygen regulate rs and hoses Checked/OFF : ' ] 

(Forward left top of booth) 

18. Emergency equipment 
(Forward right of booth) 

Checked 

a. Fire fightin~ assy. (MB- 1) - Checked 

b. Fire extinguisher (CB) - Checked 

c. Hand axe - Check ed -d. First aid ki t - Checked 

19. Walk around oxygen bottle Checked 
(Forward right of oooth) 

20. Emergency extension handcrank Checked 
(Top right forward of booth) 

21. Right hydraulic control panel Checked 

a. Utility and oooster hydraulic system 
reservoir condition, fluid quant ity, 
and accumulator pr essure gauges . 

22. Right main landing gear emergency Checked 
engaging handle 

NOTE 

Check the system for manual operation usin~ 
the handc rank . 

23. Air conditioning manual diffuser handle Checked/ Out 

24. Top of booth Checked e 
25. Emergency exit light Checked/ Armed 

(Top of emergency exit) 

26 . Side emergency exit (Ferry flight only) Checked 

27. Interphone panel Checked/ OFF 

28. ALE-20 ARM/SAFE switch Safe 

29. ALE - 20 pistol grip assemble Checked 
(Condition of cord) 

30. Scanner seat Checked 

a. Safety belt - Checked 

b. Seat for security - Checked 

31. Recharge hose Checked 

32. Oxygen regulator and hoses OFF /Checked 

33. Overhead area Checked ..... 
I 

34. Oxygen shutoff valve Checked/ On 
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35. Liquid oxygen converter 

36. Life history recorder (some airplanes) 

a. ChPck that tape remaining is adequate 
for flight , check t hat reserve tapes are 
available, dial in pertinent data and close 
all circuit breakers. Leave the power 
switch in the OFF position. 

37. Emergency equipment 
(Forward of electronics rack) 

a. Fi re extinguisher (CB) - Checked 

b. Hand Axe - Checked 

c. First Aid Kit - Checked 

38. Galley 

39. Galley light 

40. Circuit breakers 

a. Rheostat switch - Checked 

41. Circuit breakers 
(AFT Station 245) 

42. Nose wheel area including nose 
wheel inspection plate 

43. Electrical equipment racks (FWD) 

44. Main power distribution panel 

45. Flak curtains 

CAR GO COMPARTM ENT (LEFT SIDE) 

1. Forward cargo compartment light 
panel 

a. Red checked 

b. White (Dim/ Bright) - Checked 

2. Nose landing gear emergency extension 
valve 

a. Safetied to normal position - Checked 

b. Hand pump - Checked 

I CAUTION I 
Maintain the nose landing gear emergency 
extension va lve in the NORMAL position at 
all times except when it is being used to 
extend the nose gear; otherwise, the nose 
landing gear will not retract. 

T.O. 1C-l30(A)A-1 

Checked 

Set/O F F 

Checked 

Checked/ Serviceable 

Checked/ On 

Checked/ Set 

Checked/ Set 

Checked 

Checked 

Checked 

Checked 

Checked/ Set 

Checked 
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3. Interphone panel 

4. IR power supply/ amplifier and control 
boxes 

5. Interphone panel 
(Forward of mini gun emplacement) 

6. Overhead area 

7. Left hydraulic control panel 

a. Emergency hydraulic system reservoir 
condition and fluid quantity. Emergency 
reservoir drain valve and shutoff valve. 

8. Emergency extension wrench and handcrank 
(Below emergency reservoir) 

9. Left main landing gear emergency en~ging 
handle 

NOTE 

Check the system for manual operation using 
handcrank. 

10. Left main landing gear inspection windows 

11. Interphone panel 
(Fo rward and AFT of 40M'.'A !{UnS) 

12. Paratroop door 

RAMP AREA 

1 . Retainer reel assembly 

2. AFT Fuselage Bus Circuit Breaker 
Panel 

3. Aft cargo compartment light panel 

a. Red - Checked 

b. White (Dim/ Bright) - Checked 

4. Oxygen regulator and hoses 

5. Interphone panel 

6. Hydraulic lines 
(Aft left of paratroop door} 

7. Ramp and doo r control for operation 
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I CAUTION J 

Do not lower ramp unless cargo door is up and 
locked. Also do not close cargo door unlf'SS 
ramp is up and locked. 

Checked/ Set 

Check/ Secure 

Checked/ OFF 

Checked 

Checked 

Checked 

Checked 

ChPcked 

Checked 

Checked/ SEC URE 

Checked/ Set 

Cht>cked 

Checked/ Set 

Checked/ OFF 

Checked/ OFF 

Checked for leaks 

Checked 

e 



e 

I CAUTION I 
Visually observe lamp as ramp is lowered to 
insure it clears the airplane. 

a . Door (Electrical) 

b. ADS arms 

c . Ramp (Electrical) 

d. Ramp actuators 

e. Ramp locks 

f. Ra mp (Electrical) 

(1). Ramp locks - Checked 

g. Door (Electrical) 

(1). Cargo door locks - Checked 

8. AFT car go door uplock manual release 
and safety lock release handles 

9. Walk around oxygen bottle 

10. ALE- 20 ARM/SAFE switch 

11. ALE- 20 pistol grip assembl y 
(condition of cord - check) 

12. Crash seats 

a . Safety Belts - Check 

b. Cables - Check 

13. Illuminato r ( 40KW) 

a. Main power switch - OFF 

b. Start reset switch - OFF 

c . · Illuminator - Stowed (visually check for 
+ 10 degrees roll and - 15 degrees pitch). 

d. Power cables - Connected and general 
condition 

e. Chain drive and rail - Condition 

f. Carriage drive brake - POWER position 

g. Pitch drive brake - POWER position 

h. Roll drive brake - POWER position 

i. Turnbuckle - Stowed 

@r j. Lens cover - Removed and stowed 

k. Lens - Cleanliness and security 

Open 

Installed 

Down 

Checked 

Disengaged 

Up 

Closed 

Checked for general 
condition 

CheckE>d 

SAFE 

Checked 

Checked 

Checked/ Set 

T . O. 1C-130(A)A-1 
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l. Plumbin~ - Check for leaks and condition 

m. Circuit breakers - In 

n. Main pump circuit breakers - Off 

o. Generator power switch - OFF 

p. Visual mode lock out switch - OFF 

q. Accumulato r precharge - Checked 30 ± 
5 PSI 

r. General condition of illuminator assem­
bly - Check for security and c leanliness 

s. Carriage retraction wrench - On hand/ ser­
viceable 

14. AFT cargo door uplock and safety lock 

15. AFT cargo door seals (left side) 

16. AFT overhead escape hatch and rope 

17. Emergency exit light 

18. Bleed air ducts (left side) 

19. Elevator hydraulic control unit and 
autopilot servo 

20. Cargo door actuator 

21. Cabin pressure safety valve (ferry 
flight only) 

22. Bleed air ducts (right side) 

23. Rudder hydraulic control unit and 
autopilot servo 

24. Radio equipment for security and 
mounting 

25 . AFT cargo door seals and drain 
seals (right s ide) 

26. Fire extinguisher (water) 

27. Life raft handles 

28. Oxygen regulator and hose 

29. Emergency equipment 

a. Crash axe - Checked 

b. Fire extinguisher (CB) - Checked 

30. Urinal 

31. Cargo Door 

32. Ramp 

8-84 

Checked 

Checked 

Checked 

Checked/ Armed 

Checked 

Checked 

Checked 

Checked 

Checked 

Checked 

Checked 

Checked 

Checked 

In/safetied 

Checked/ Off 

Checked 

Checked 

As required 
~· I 

As Required 
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33. A\·ail:-i h ilil y of l icdown equipment 

34 . Loose equipment 

BEFORE STARTIN G ENGINES 

l. Ox y!!en 

2. Liirhts 

3. Fi re exlin ~ishers 

4. External air rondit ion er 

5. TV Lens covers 

6. Headset and extension co r d 

7. Clear GTC 

8. Chocks 

9 . Before starlin~ en~ine checks 

START ING ENGINES 

1. Clear No. 3 en~ine 

2. Remove external equipment , and 
Secure BC spoi le r 

NOTE 

When a dditional g round c r ew personnel 
are available. the IO will si~al them to 
remove external equipment and secur e BC 
spoile r. He will then proceed with check ­
list. If additional ground c rew personnel 
are not available . the IO will accomplish 
these items before proceeding. 

3. Clear No . 4 engine 

4. External equipment / BC spoiler 

5. Clear No . 2 engine 

6. Clear No. 1 engine 

BEFORE TAXI 

1. Crew aboard, doors c losed . 

WARNING I 
Visually check the locks on the forward c rew 
ent ranc e door to see that they contact the eye­
bolts any lim e air p lane will be pres suri?;ed . 

Checked 

Secured 

Checked/ Set 

Set 

On hand and snviceable 

Removed 

Hemovecl (if TV operato r 
is not on IX>a rd) 

Read~· 

"Clear" 

"Re moved" 

''Completed" 

''No. 3 clear" 

"No. 4 c lea r " 

''Removed/ secure' ' 

"No . 2 clear·· 

"No . 1 c lea r " 

T . O . 1C-1 30(A)A-l 

(CP ). (E) . (N) , 
(FCO) , (IO) 
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2. Hydraulic pressure and quantities 

3 . Air conditioning, manual diffuser handle 

l CAUTION 1 

If lxioth is not to be occupied during- fli~ht, 

leave handle locked out . 

4. Foward inlerphone cord 

5. Life history recorder (some airplanes) 

6. Before taxi checks 

TAXI AND ENGINE RUNUP 

1 . Monitor cargo compartment hydraulic panels 
for leaks and quantities 

2. Observe lower side of wings and engine nacelles 
for leaks. etc . 

3. Inform EWO of cargo compartment temperature 
changes when necessary . 

BEFORE TAKEOFF 

1. All exits 

2. Flaps 

3. Hydraulic pressure and quantities 

4. Safety belts and shoulder harness 

5. Hot mike listen 

6. Before takeoff checks 

AFTER TAKEOFF 

1. Wings and Nacelles 

2. Hydraulic systems 

3. Wheel Well 

4. Gear and flaps 

CRUISE 

1 . Scan wings and nacelles and report any ab­
normal indication to cockpit . 

8- 86 

Checked 

As Required 

Secure 

ON/checked 

"Complete" 

Secured 

Checked 

Quantities checked 

Fastened cabin secure 

ON 

"Complete" 

Scanned 

Checked for leaks 

Monitor temperature 

Check that the MLG is up 
and doors closed after re­
traction . Cr.eek that the 
flaps have retracted to the 
full up position. 

(CP) , (F), (N), 
(FCO), (IO) 

(CP), (E), (N), 
(FCO). (IO) 

€i.· 
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2. Check complete car go compartment for leaks. 
hydraulic quantities. etc. periodically. 

PRE-STRI KE 

1. Chute harness 

2. Retainer reel 

3. Cargo door 

4. Ramp 

5. 

6. 

Visually observe lamp as ramp is lowered to 
insure it clears the airplane. Do not lower 
ramp if airplane is not in straight and level 
flight. 

Dispensers and flare launcher 

a . A20 ARM/ SAFE switch - ARMED 
(if required) 

b. Flare launcher - ARMED (if required) 

( 1) Power cable - Connected 

(2) Reservoir bottles - Open 

(3) Selector valve - ON 

( 4) Ejector shutoff valve - Open (four places) 

( 5) Manual ejector lever lockpin - Unlocked 

(6) Main power switch - ON 

(7) Red lights - Checked 

(8) Safety pin - Removed 

Illuminator / Search Light 

a. Main pump circuit breakers - On 

b. Generator switch - ON 

c. Voltage alternators - Checked (with FE ) 

d. Main power switch - ON 

On /properly fitted 

Connected 

(As required) 

(As required) 

(As required) 

(As required) 

T.O. 1C-130(A)A- 1 
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CAUTION 1 
Prior to initial operation of the illuminator. 
cltsen~ge autopilot and turn rada r and IR to 
scandby due to possible overload of right hand 
AC bus . 

e . Pump pr essur e - Checked 

f . Accu mulator pressure - Checked 

g . Lamp house - Deployed 

[ CAUTION : } 

Visually observe lamp house as i t deploys to 
insure it clears the airplane . Do not extend 
lamp house if airplane is not in straight and 
level flight. 

h . Interlock lights - Checked (out) 

i. Mode selector switch - As required 

j . Amps 'Volts selector switch - As required 

k . Lamp start switch - Momentary start 

1. Current and voltage - Monitored 

m . P itch . r oll, and zoorn - As required 

n. Control selector switch - As required 

7. Li ghts 

8. Prestrike checks 

POST -STR IKE 

1. ALE - 20 dispenser switch 

2. Illuminalor/ Searchlight 

a . Lamp start s witch - OFF 

l CAUTION I 
Visually observe lamp house as it 
retracts to insure it clears the air­
plane. Do not retract lamp house 
if airplane is not in straight and 
level flight. 

b . Lamp house - Retracted 

c . Generator switch - OFF 

d. System circuit breakers - Pulled 

8-88 

(As r equired) 

"Complete" 

SAFE 

As r equired 

(CP) , (F), (N), 
(FCO), (IO), (WM) 
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3. Fla re launcher 

a. Power switch - OFF 

b. Reservoir-Jettison bottles - OFF 

c. Selector valve - OFF (pressure depleted) 

d. Power cable - Disconnected 

e. Shortin~ plup: - Connected 

f. Manual ejector lever lock pin - Locked 

~- Jettison safely pin - Installed 

4. Li p:hts 

5. Post strike c hecki:; 

BEFORE LANDING PATTERN 

1. Equipment 

2. Before landinp: pattem check 

BEFORE LANDING 

1. Main landin!:! (!ear 

2. Hydraulic pressure and quantities 

3. Hot mike listen 

4 . Safely belt, shoulder harness 

5. Before landing checks 

AFTER LANDI NG 

1 . Observe drip va lve operation as engines are 
shut down . 

2 . Unnecessary equ ipment and switches 

OPERATIONAL STOP 

NOTE 

During operational stop; turn life 
history recorder OFF. Dial in new 
gross weight, fuel weip:ht, and tum 
system ON. BIT test is not required. 

BEFORE TA X I 

1. Crew aboard, door closed 

As required 

"Completed·· 

Secured 

"Complete" 

Checked/ Down 

Checked 

ON 

Fastened/Cabin secure 

"Complete" 

OFF 

"Aboar d/c losed/c hecked· ' 

T. 0. 1C- 130(A}A-l 

(CP) , (E} . (N) . 
(FCO), (IO), (WM) 

(CP). (E), (N) , 
(FCO). (IO) 

(CP),(E), 
(N), (IO) 
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BEFORE TAKEOFF 

1. Safety belt and shoulder harness 

2. Before takeoff checks 

ENGINE SHUTDOWN 

1. Life history recorder (some airplanes} 

a . Set the recorder by di a ling in final 
landinJ! g ross weight and fue l weiJ!hl. 
Allow system lo remain on for a 
minimum o f 30 seconds aft.er dialing 
in da ta, then turn OFF. (Refer to 
Section IV). 

2. Oxygen reiru lators 

3. Observe drip valve operation as eng"ines are 
shutdown. 

4. Exit c learance 

5. Chocks 

BEFORE LEAVING AIRPLANE 

1. Unnecessary equipment 

2. Airplane 

3. Galley power 

4. Air conditioning manual diffuser handle 

5. Illuminato r lens cove r s 

6. TV lens cove rs 

7. Equipment 

8. Form 781 

8-90 

"Fastened/ cabin secure" 

"ComplPle" 

OFF 

OFF / 1oor; 

Clear / insert chocks 

"In place" 

OFF 

Cleaned 

OFF 

OUT 

Installed 

Installed (if TV operator 
not on board) 

Checked/secured 

Discrepancies entered 

(CP), (E) . (N), 
(FCO). (IO) 

) 

e 

'.of ' 
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SECTION ••••••• 
all-weather operations 

Table of Contents 

INSTRUMENT FLIGHT PROCEDURES .......... 9-1 

ICING CONDITIONS ......................... 9-15 

TURBULENCE AND THUNDERSTORMS ........ 9-16 

This section contains only those procedures that differ 
from or are in addition to the normal operating in­
structions covered in Section Il, except for some repe­
tition necessary for emphasis, clarity, or continuity of 

NIGHT FLYING ...................... . ...... 9-16 

COLD WEATHER PROCEDURES ..... .......... 9-16 

HOT WEATHER PROCEDURES . . .. . ........... 9-20 

DESERT PROCEDURES .... ................... 9-21 

thought. References in this section to operation of 
the airplane component systems or auxiliary equipment 
mean the operation described in Sections VII and IV, 
respectively. 

instrument flight procedures 

The airplane is completely equipped for the use of all 
standard radio navigational and flight aids; however, 
safe instrument flight requires instrument proficiency 
and exacting preflight planning on the part of the 
pilot, and t horough coordination on the part of all 
members of the crew. It is the responsibility of the 
pilot to ensure that each crew member is thoroughly 
briefed on the exact procedures he is expected to fol­
low during all phases of airplane operat ion. Fuel re­
quirements at low altitudes are considerably greater 
than the fuel requirements of like aircraft with re­
ciprocating engines. Therefore, if required to land 
under IFR conditions, additional allowance must be 
made for letdown and holding procedures, and the 
maximum range and endurance is reduced accordingly. 

PREFLIGHT AND GROUND CHECKS. 

Perform the normal preflight inspections, as outlined in 
the normal operating instructions in Section IL 

INSTRUMENT TAKE-OFF. 

L Tune, identify , and monitor navigational aids to 
be used during departure. Select desired departure 
course. 

2. Align the horizon bar of the pilot's attitude in­
dicator with the wings of the miniature aircraft. Align 
the wings of the miniature aircraft of the copilot's 
attitude indicator with the horizon bar. 

3. Place TACAN, VOR/ILS selector switch to the 
primary navigational radio aid to be used for depar­
ture. 

4. Align the airplane on the take-off runway and 
recheck the heading indication of the N-1 compass re­
peater indicator and the ID-250 indicators on the 
pilot's panels. 

Note 

Any erratic movement or oscillation of the 
heading pointer on the N-1 indicator indicates 
a malfunction, and the system should not be 
relied upon. 

5. Use nose wheel steering (until rudder control be­
comes effective) as the primary directional control 
during take-off roll. 

6. At take-off speed or mmunum control speed, 
whichever is higher, raise the nose wheel off the 
ground, establish a nose up attitude of approximately 
seven degrees (a 3-1 /2 bar width on the B-lA and J-8 
indicators) and allow the airplane to fly off the 
ground. 
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WARNING I 
A slight amount of pitch error in the 
indication of the attitude indicators will 
result from accelerations or decelerations. 
It will appear as a slight climb indication 
after a forward acceleration and as a 
slight dive indication after deceleration 
when the airplane is flying straight and 
level. This error will be most noticeable 
at the time the airplane breaks ground 
during the take-off run and will ,·ary 
from 1/2 to two degrees. The exact 
amount of error will depend upon the 
acceleration and elapsed time of each 
individual take-off. The Prt>ction system 
will automatically remove the error after 
the acceleration ceases. 

7. When the airplane is in a definite climb, as in­
dicated by the altimeter and vertical velocity indicator, 
retract the gear. 

8. Make the initial climb at 500 feet per minute 
and retract the flaps when the airplane accelerates 
to a minimum of 20 knots above take-off speed. Allow 
the airplane to accelerate to desired climb speed. 

9. Minor trim changes may be required at flap 
retraction. 

10. Establish climb power and tur n on anti- icing as 
required Be alert for the loss of engine power that 
occurs when wing and empennage anti - icing is used. 

INSTRUMENT CLIMB. 

1. After flap retraction, maintain a 500 FPM ratt> of 
climb until intercepting the desired climb schedule. 

Note 

Insure that the established rate of climb is 
equal to or greater than the applicable 
standard instrument departure. 

2. Limit the angle of bank to that required for 
standard rate (three degrees per second) turns or 30 
degrees, whichever is less. 

CRUISE. 

Conduct instrument cruise fli ght according to the 
normal operating procedures outlined in Section II; 
however, existing published instructions for utilization 
of radio aids and instructions from airway traffic 
control must be followed. 
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HOLDING. 

Conduct holding operations at 170 KlAS. U maximum 
endurance is required, conduct holding operations at 
maximum endurance airspef'd plus 20 KlAS. This air ­
speed permits holding to Le accomplished at a con ­
stant power setting and allows turns to be executed 
with little, if any, loss of airspeed Any loss of a ir ­
speed may be regained when level flight attitude is 
resumed. 

PENETRATIONS. 

Penetrations may be accomplished in this airplane, 
making certain that the current airspeed limitations 
in Section V are adhered to. Handling characteris­
t ics are very good and pitch attitude is not ex­
treme. A typical penetration is shown in figure 9-1. 

Note 

Penetrations may be initiated from 20. 000 
feet, accelerating to 250 KIAS, provided the 
maneuver load factors given in Section Vare 
not exceeded. 

The recommended procedure is as follows: 

1. Before reaching the initial approach fix, begin 
Before Landing Pattern checklist. 

2. Begin the penetration al or below penetration 
airspeed from initial approach fix, in the clean con ­
figuration, by retarding throttles to FLIGHT IDLE 
and smoothly establishing a descent of at least 4,000 
fpm until reaching the penetration airspeed. 

Note 
During penetration, turbulence may be en­
countered without warning. 

3. Follow the published penetration procedure. 

4. Start level-off 1,000 feel above the published 
minimum inbound altitude. Establish an airspeed of 
170 KIAS al the published minimum inbound alti­
tude. 

5. Complete the Before Landing Checklist prior to 
reaching tht> final approach fix. Allow the airspeed 
to decrease to approach speed and execute an ap­
proach as depicted in figures 9-2 through 9-10. 

INSTRUMENT APPR OACHES. 

All conventional systems of instrument approach 
may be used. Flight characteristics during instru­
ment approaches do not differ from those en­
countered during normal visual flight. Normally 
170 KIAS is used for entry. Airspeed after the 
Before Landing checklist is initiated will be 150 
KIAS (or approach speed, which ever is higher). 



' .. .... 

Establish approach speed prior to the final ap­
proach fix or glide slope intercept point. The 
~efore Landing checklist may be initiated at any 
oint in the approach pattern, bu t will be com­

pleted prior to the final approach fix or glide 
slope intercept point. 

Automatic ILS Approach. 

Note 

The beam guidance coupler is not cut out 
automatically when making an ILS approach 
and the airplane is flown over the ILS trans­
mitter. 

In automatic approach the ILS receiving equipment is 
coupled to the auto-pilot to provide automatic re­
sponse of the airplane to !LS signals. With the aut•J­
mauc approach controller in the GYRO PI LOT 
position, the airplane may be flown to intercept the 
localizer course, from either side of the runway, on 
a suitable intercept heading. Altitude and distance 
from the runway should be such that the airplane is 
beneath the glide slope bl!am when the localizer 
course is inter cepted. The Before Landing pattern and 
Before Landing checklists should be completed prior 
to the glide slope intercept point. Refer to figure 
9-5 for airplane configuration and airspeeds. When 
the edge of the localizer course is reached, the 
controller may be switched to APPROACH. The 
airplane will establish a heading such that its 
ground track is coincident with the center of the 
localizer course. The airplane will remain at a con­
stant altitude until the glide slope is intercepted if 
altitude control is engaged. 

Note 

The airplane will normally overshoot the glide 
slope center less than one-llalf scale deflection, 
and then automatically return to and bracket the 
glide slope center in approximately 30 seconds. 
The reason for this is that before the autopilot 
receives a signal to return to glide slope center it 
is necessary to develop an initial glide slope error 
of sufficent amplitude to produce the nose down 
attitude required to fl y the glide path. 

The airplane is brought down the intersection of 
the glideslope and localizer course on a correct 
path for a normal landing. The pilot must monitor 
the flight instruments, including the crosspointer 
indicators and maintain the desired airspeed with 
power applications. The landing is executed in the 
normal manner after visual contact has b een estab­
lished and the autopilot disengaged. See AUTO­
PILOT and RADIO BEAM COUPLER EQUIPMENT 
111 Section IV for descriptive information on th e 
raJio beam coupler switch, the radio beam coupler, 
and RANGE- LOC position of the automatic approach 
controller. For missed approach, disconnect the 
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auto-pilot and execute as outlined in this section. 

Rada r Approach Procedure. 

(See figure 9-7. ) 

Airbor ne Radar Approach Procedure. 

A typical airborne radar approach is shown in fig­
ure 9-4. 

INITIAL APPROACH. 

The pilot will perform the following: 

1. Begin the BEFORE LANDING PATTERN check­
list before enroute descent or penetration. 

2. Begin the descent from the navigator ' s radar fix. 

3. Reduce airspeed to 170 KIAS . 

4. Maintain normal pattern airspeeds on downwind 
and base leg, and accomplish the BEFORE LAND­
ING checklist as required. 

Note 

If a straight-in approach is to be made 
after descent, establish the landing con­
figuration not less than 10 miles out on 
final approach heading. 

The navigator will perform the following: 

5. The instrument approach used w ill be the letdown 
approved for the applicable airport. 

Note 

The recommended procedure, when traffic 
permits, is to make an enroute descent or 
penetration from a radar fix. T his procedure 
allows the navigator to keep the target on his 
scope from the beginning of the descent until 
final touchdown. 

6. Before low fix, adjust the radar to the optimum 
setting . 

7. At low fix., check the pressure altimeter with 
the absolute altimeter. 

8. The crosswind leg should be at least 5 miles long 
and the downwind should be 10 miles. 

9. While on base leg, set the cursor to a heading 
sufficient to lead turn to final. As the runway inter­
cepts the cursor, direct the airplane to the fina l head­
ing. This should be accomplished 8 miles from th• 
runway. 
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FINAL APPROACH. 

The pilot will perform the follov.ing: 

1. After turning final , establish approach speed. 

2. At the final approach fix. establish approximate­
ly 300 feet per minutp descent. 

Note 

The wind component may require varying the 
rate of descent to remain on the glideslope. 
The normal rate of descent should not be 
more than 300 feet per minute. 

3. Heading changes should be made with the minimum 
possible bank. 

4. Advise the navigator when visual alignment is 
possible. The navigator may continue to give range 
and altitude information. 

5. Execute a missed approach by climbing on the 
runway heading to a safe altitude. If another approach 
is desired, re-enter the pattern on the downwind leg. 

The navigator will perform the following on final 
approach: 

6. Set the cursor to the runway heading and adjust 
the heading fo r expected drift. 

7. If the airplane is not on track, overcorrect by 
three times the apparent error to align the airplane 
with the runway. 

9-4 

8. Notify the pilot as the airplane approaches the 
glideslope (6.5 miles out). 

9. When the airplane is on the glideslope, indicate 
the correct heading and give the pressure altitudes 
for the corresponding ranges. 

10. Correct the airplane back to the runway heading 
before reaching a point 1 mile out. 

11. Notify the pilot when r eaching weather minimums 
so he may execute the missed approach, if necessary. 

Circling Approach. 

The penPtration and approach procedurPS are based 
on straight-in approach spePds. If a circling approach 
is required , follow normal approach procedures ex­
cept delay final flap setting until on final approach 
and maintain 140 KIAS or computed approach 
speed. whichever is higher, until on the final ap­
proach, then procePd with a normal landing. 

Missed Approaches. 

In the event of a missed approach, immediately 
apply required power and establish a climb. When 
a definite climb is showu on the vertical velocity 
indicator and altimeter, complete the normal go­
around procedure, as appropriate , described in Sec ­
tion II. F or engine(s ) out operation, complete the go ­
around procedure described in Section III. Accelerate 
to climb speed and maintain until reaching desired 
missed-approach a ltitude . Execute the appropriate 
missed-approach procedure . 
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typical penetration 

BEFORE REACHING INITIAL APPROACH 
FIX ···~ 

Begin Before Landing 
Pattern Checklist 

descent 
250 KtAS 

BEGIN PENETRATION 
TURN AS PUBLISHEO 

For airspeed l imitations 
in severe turbulence, 
refer to section v. 

LIMIT ANGLE OF 
BANK TO 30° 

,, 
'· 

Figure 9-1. 

T. O. lC-130( A)A-1 

20,000 feet Initial 
penetration altitude 

Retard Throttles To Flight Id le 

Inbound 
Complete Before Landing Checklist. 
Reduce to Approach Speed. 

Start Level Off At 1 ,000 Feel 
Above Minimum Inbound Alti tude. 
Establish An Airspeed of 170 KIAS 
At The Published M 1n1mum Inbound 
Altitude 
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typical instrument approach -
four or three engines -

adf, vor, tacan, or range procedures 

procedure turn 

9-6 

outbound 
prior to entry 
Before reaching initial approach 
fix begin Before Landi"\) Pat­
tern Checklist. 

~ 

~~~~~: -~ entry 
170 KIAS 

inbound 
Complete Before Landing 
Checklist. Establish 
Approach Speed. 

Figure 9·2. 

when landin• 
Is assured 

® .. r.I 
' 
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typical instrument approach 
two engines-adf , v or, tacan, or range 

procedure turn 

WARNING I 
A go-around 1s not recommended 
ohcr flap$ are lowered . 

Reduce to 150 KI AS 
or approach speed 
whichever is higher. 

WARNING I 
Do not extend full flaps 
unt il landing is assured. 

Figure 9-3. 

prior to entr y 
Before reaching initial apporach 
fix begin Before landing 
Pattern Checklist. 

final approach 
Complete Before Landing 
Checklist . 
150 KIAS or approach speed 
whichever is higher. 

en try 
170 KIAS 

when landing 
is assured 

Flaps - As desired 

9-7 



T.O. 1C-130(A)A-1 

typical airborne radar 

descent and approach 

Crosswind 170 KIAS 

A i rs peed - 1 70 
KIAS until Before 
Landing Checklist 
is completed. 

6 1/2 

•:MH 
1. Lim it

0
Angle of Bank 

t o 20 . 
2. This Procedure W ii I 

6 

Not Be Used in Instrument 
Conditions Unless Authorized 
By Major Air Command. 

5 4 

975 900 750 600 

9-8 

3 

450 

Figure 9-4. 

Radar Fix 

2 

300 

•:Mil 
This Represents A Typical Three 
O r Four Engine Approach . For 
Two Engine Approaches, Maintain 
150 KIAS Minimum Until Landing 
Is Assured. Flops And Gear Will 
Be Ex tended As Desi red . 

150 

final 

Begin Turn When 
C urso1 Intersects 
End Of Runway . 

Set Cursor To A Heading 
Su ff icient To Lead Turn 
ToF :nal . 

1/ 2 Distance Out - NM 

75 Absol u te A ltitude - Ft. 

~> 
~ 

f ' 

e 

,~ 
.. t . .. 



() prior to entry 
Before reaching initial 
approach fix begin Before 
Landing Pattern Checklist. 

entry 
170 KIAS 

I 
I > 

four 
typical 

or three 
ils 

• engines 

inbound 
(prior to glide 

Complete Before Lan ding 
Check list, establish 
approach speed. 

outbouncl 

Figure 9-5. 

T.O. 1C-130(A)A·l 
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typical ils 
two engines 

prior to entry 
Before reaching initial approach 
fix begin Before Landing Pattern 
Checklist. , 

inbound 

(prior to glide slope) 
Reduce to 150 KIAS or approach 
speed · whichever is higher . 

~~ : procedure turn' 

~~=~~, ~~~· ~~~~~ 
,. ~-/ outbound 
~ Gear · As required 
~ Flaps· As requ ired 
~ 150 KIAS 

~~::~"~': 1 I / glide slope (M;, ;m"ml 

flaps until landing ~ 
1s assured. /"/ Complete Before Landing Checklist 

9'/" 150 KI AS or approach speed . whichever 
,,. /"~ is higher · un t il landing is assured . 

.....-j... / 

/~ L::~,:::~J~ 
/ landing after flaps are lowered . 

/ is assured 
Flaps · As desired 

Figure 9-6. 
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typical radar approach pattern -

four or three engines 

downwind 

base leg 

when landing 
is assured 
Flaps · As desired 

Figure 9-7. 

entry 
170 KIAS 

final 
Complete Before 
Landing Check-
1 isl. Establish 
approach speed. 

T.O. 1C-130tA)A -1 

prior to entry 

Begin Before Landing 
Pattern Checklist. 
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typical radar approach pattern -

downwind 
Flaps . As required 
Gear · As required 
150K I A~ (minimum ) 

Flaps - As required 
Gear · As required 
150 KIAS (minimum) 

turn to fin al 
Reduce to 150 K IAS or approach 
speed whichever is higher. 
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WARNING I 
A go-around is not recommended 
after flaps are lowered. 

• two engines 

Figure 9-8. 

prior to entry 

Begin Betore landing ftti .. 
Pattern Checklist. ~ 

entry 
170 KIAS 

when landing is assured 

final 

Flaps · As desired 

Do not extend full flaps 
until landing is assured. 

Complete Before landing Checklist 
150 KIAS or approach speed which· 
ever 1s higher until landing is assured. 

I 
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typical tacan pattern -

four or three engines 

prior to entry 

Begin Before Landing 
Pattern checklist 

entry 
170 KIAS 

initial approach fix 

when landing is assured 

Flaps · As desired 

Figure 9-9. 

transition 
/ arc or course 

final approach 

Complete Before Landing 
Checklist. Establish 
approach speed. 
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typical tacan pattern -

prior to entry 
Begin Before Landing 
Pattern Checklist. 

two • engines 

entry 
170 KIAS initial approach fix 

WARNING I 
Do not extend full flaps 
until landing assured 

transition 
arc or course 

Flaps· As required 
Geat · As requ ired 
150 K IAS (M inimum) 

'"'- at final approach fix 
Complete Before Landing Checklist 
150 K IAS or approach speed which· 
ever is higher until landing is assured. 

~when landing is assured 

Flaps · As desired 

WARNING I 
A go-around is not recommended 
after fl aps are lowered. 

Figure 9-10. 

· C 
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icing conditio ns 

Avoid icing conditions whenever possible. The big­
gest danger caused by ice accumulation is the r e­
duced aerodynamic efficiency of the airplane. Spe­
cifically, ice accumulation may have the following 
effects: 

Higher takeoff, landing, and stall speeds. 
Reduces rate-of- climb. 
Increases power requirement, thus increasing 
fuel consumption and decreasing range and endur­
ance. 
Impairs control response. 
Reduces engine power by obstructing the engine 
inlet air duct. 

If cruises must be made in icing conditions, con­
sideration must be given to the effect of using bleed 
air from the engines for the anti-icing system. Us e 
of bleed air for anti-icing will r educe speed, thereby 
reducing range , for any power setting. Additional 
power or a descent to a lower altitude may be neces ­
sary to maintain cruise speed. Refer to T.O. lC-130 
(A)A·l-2 for cruise performance with ant i-icing bleed 
systems in operation. When possible. change altitude 
to prevent. icing. If climbing to a non-icing altitude 
is not possible, a check of fuel !low versus ground 
speed should be made to determine if range or 
radius of action will permit completing the mission. 
The airplane can penetrate icing condition if the 
procedure given below is followed: 

1. Consider outside air temperature, nature of 
clouds, type of icing (rime, clear) anticipated or 
being encountered, and duration of icing and select 
the least- severe icing altitude. 

WARNING I 
Operation in the freezing range in visible 
moisture may cause icing that will prevent 
air start of shut-down engines . 

2. Ensure that all anti-icing systems are on and 
operating. 

3. Use de-icing syst.ems as required. 

WARNING I 
When ice forms on the airplane and the 
automatic ice detection system fails, place 
the prop and engine anti-icing master 
switch to the manual position. A delay 
could result in ice collecting in th e inlet 
scoop and partial or complete loss of 
engine power. 

Note 

When the warning icing condition ON light 
illuminates, the propeller and engine anti­
icing systems, and radome anti -icing will 
automatically be turned on by the ice detec­
tion system. If wing and empennage anti-ic­
ing is required, the switch must be manually 
placed in the ON pos ihon. 

Note 

Ther e are no anti-icing prov1s1ons for the 
periscopic sextant mounting area. If use 
of the periscopic sextant is anticipated, it 
should b e installed in the mount prior to 
flight in icing conditions to preclude the 
possibility of ice forming over the opening, 
preventing installation. 

4. At temperatures above freezing, increase air­
speed 10 to 15 lmots above normal to reduce the 
possibility of engine inlet icing. If actual icing is 
encountered (visible on wings), reduce airspeed if 
practicable, to minimize rate of ice buildup. 

5. Delay e>..'iension of flaps and landing gear until 
absolutely necessary. This will help avoid exces­
sive ice accumulation on flaps and landing gear. 
While flying through icing conditions, watch the 
leading edge anti-icing temperature indicators and 
the propeller system deicing current indicator s, to 
make certain that anti-icing equipment is working 
properly . Visual observation should be made for 
icing that has not been removed by the automatic 
system. Maki:' frequent visual checks of wing leading 
edges. engine inlet air duct leading edges, and pro· 
peller spinners. If leading edge anti-icing is seen to 
be inadequate for preventing ice accumulation, seek 
a non-icing or less sevPre icing level. 

If possible, avoid prolonged flight in freezing 
rain, particularly at low airspeeds with cor­
responding higher angles of attack, as there 
is a possibility of ice accretion on the upper 
inside s urface of the .engine inlet air ducts 
which are not ant i -iced. 

When icing conditions no longer exist, turn the 
PROP and ENG anti-icing master switch to the 
RESET position; all anti-icing systems, except 
the wing and empennage, are automaticall y turned 
off. The wing and empennage anti -icing switch 
must be manually turned to the OFF position. 
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CLEAR-All ICING. 

Engine inlet air duct icing in clear air is possible in 
some combinations of temperature and humidity de­
pending on the engine power setting and the airspeed. 
This icing is caused by the sudden dr0p in tempera­
ture resulting from pressure loss in the engine in let 
air duct. Such icing is indicated by a falling torque­
meter indication. If torquemeter indication falls for 
no apparent reason, assume that engine inlet air duct 
icing is occurring. 

1. Turn the prop and eng anti-icing master switch 
to the MANUAL position , place the engine inlet 
air duct anti-icing switch in the ON position, and 
take the following action immediately. 

2. To increase ram pressure in the air duct , in ­
crease airspeed to the maximum consistent with con­
tinuous operation. 

3. Seek an altitude that is less likely t o produce air 
duct icing. 

turbulence and thunderstorms 

Rain has no adverse aerodynamic effects on the air­
plane. At cruise speeds, however, visibility through 
the windshields will be reduced by streaking, as the 
windshield wipers are ineffective at speeds above ap­
proximately 180 KIAS. 

Flying under conditions of extreme turbulence, such 
as through thunderstorms, should be avoided. When 
flying under conditions of low visibility, clear pas­
sage around or between thunderstorms can usually be 
found with the navigation and search radar The pos -
sibility remains, however, that a storm cannot be 
avoided, or that flight through a storm may be a mat­
ter of military necessity. 

Recommended airspeed for penetration into severe 
turbulence is 65 knots above power-off stall speed. A 

comfortable speed in light to moderate turbulence is 
180 KIAS. 

The autopilot may be used, and in some cases is de ­
sirable. The altitude hold mode should be disengaged 
and the autopilot should not be either assisted or 
overpowered in the autopilot mode. If autopilot can­
not control attitude, disengage and fly manually . 

Prior to entering areas of known turbulence or 
thunderstorms, ensure that cockpit lights are set, 
crew and passengers are briefed, seat belts fas­
tened, and all loose equipment secured . . Airplan e 
trim should be set prior to entry and adjustments 
avoided during flight through turbulence or thun­
derstorms. 

night flying 

To avoid spatial disorientation, it is recommended 
that the anti-collision light(s) be turned off during 
flight in clouds. 

cold weather procedures 
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Note 

Cold weather procedures are generally con­
sidered to be applicable when the tempera­
ture is 0° C (32° F ) or below. 

I WARlllllG I 
At low temperatures, the possibility exists 
of fuel freezing. Refer to Section V for the 
freeze points of usable fuels. 

Extreme cold causes general bad effects on airplane 
materials. Rubber, plastic, and fabric materials 
stiffen and may crack, craze, or even shatter when 
loads are applied. Oils congeal and greases stiffen. 
Metals contract differentially. Moisture, usually 
from condensation or melted ice, freezes in critical 
areas. Tire, landing gear strut, modulator, fire ex­
tinguisher bottle , and accumulator air pressures de­
crease with temperature decreases. Extreme dili­
gence on the part of both ground and flight crews is 
required to ensure successful cold-weather opera­
tion. The procedure and precautions outlined here 
pertain t o operating unhangared airplanes in cold 
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weather and are in addition to the normal procedures 
given in Section II. 

Note 

Arrange the preheating period, whether by 
port.able ground heaters or the gas turbine 
compressor, so that airplane components will 
be warmed and inspected prior to starting 
the eigines. 

BEFORE ENTERING THE AIRPLANE. 

Perform a normal preflight inspection of the airplane 
as outlined in Section II. In particular, check the 
following: 

1. Check for removal of all exterior protective 
covers and shields. 

2. Check for removal of ice, snow, and frost from 
entire airplane. 

WARNING I 
Do not attempt to take off with ice, snow, 
or frost on the wings and empennage. The 
roughness caused by ice and snow on the flight 
surfaces varies the airfoil shape with a re­
sulting loss of efficiency. Take-off run is 
increased and rate of climb is decreased. 
Stall speed is increased, and stall charac­
teristics are unpredictable. 

~ 
Ensure that moisture from melted ice is 
not allowed to remain in critical areas 
where it may refreeze. 

Do not attempt to scrape or chip ice from 
flight surfaces or fUselage. Exercise care to 
prevent injury to personnel from slipping and 
falling. 

Note 

If anti- icing compound has 'not been used on 
the crew door telescoping rod, frozen con­
densation may prevent full opening Wltil the 
rod is heated. 

T.0. 1C-130(A)A·l 

3. Check that fuel tank vents, static ports, and pitot 
tubes are free of ice and snow. 

4. Check for proper inflation of landing gear struts, 
t ires, and hydraulic accumulators. Cold weather may 
cause deflation. 

5. Check that landing gear strut extensions have been 
wiped with a hydraulic-fluid soaked cloth to remove 
ice and dirt. 

6. Check that a warm well- charged battery hasbeen 
installed. 

7. Check dry bays free of hydraulic fluid and fuel 
seepage. 

BEFORE STARTING ENGIN ES. 

In addition to the normal procedures outlined in Section 
II, perform the following checks: 

1. If isopropyl alcohol has been used to remove 
frost from the airplane, check the interior of the 
airplane for alcohol leaks and fumes. This condition 
may create a fire hazard. 

2. If external AC and DC power is available, ener­
gize the N esa windshields. Bring temperature up 
gradually to prevent cracking glass. As ice and frost 
begin to melt, operate the windshield wipers to help 
clear the windshields. Other Windows may be cleared 
by portable groW'ld heaters. 

Note 

Either portable ground heaters or the gas 
turbine compressor may be used to heat the 
interior of the airplane during the interior 
inspection. In extreme cold weather it may 
be necessary to preheat the gas turbine 
compressor before it can be started. During 
starting, torching may be observed. After 
starting, allow approximately 4 minutes 
warmup before applying load. 

3. After the gas turbine compressor has been start­
ed and warmed up, start the air turbine motor. 
With the ATM running, check operation of the 
emergency brake system. Operate brake pedals with 
light pressure several times before locking the park­
ing brake. Have an inspection made of each main 
wheel for evidence of hydraulic leakage after full 
pressure has been applied to the brake pedals. 
Seeps and moderate leaks caused by hardened 0-
rings can often be stopped by direct application 
of hot air from a ground heater for a few min· 
utes. 
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Do not attempt to taxi if evidence of hydraulic 
leakage is found in any main landing gear area. 
Danger of fire and loss of brakes exists when 
hydraulic fluid contacts hot brakes. 

4. Use nacelle preheat if necessary. Turn offbefore 
starting engines. 

Nacelle preheat should be used only when 
ambient temperature is below O" F and only 
when necessary to remove frost or ice from 
equipment in the nacelle to facilitate engine 
starting. The air dumped into the nacelle 
by a preheat valve is at approximately 
600 ° F if an engine is running, or at approx­
imately 350° F if the gas turbine compressor 
is supplying bleed air, Air at this tem­
per ature can quickly bake electrical cables 
and damage electronic components in the 
nacelle. Engine bleed air will be used only 
when GTC bleed is not availab le. Refer to 
Section IV for operation of the nacelle pre­
heat system. 

5. Before starting engines, remove all g round heat­
er ducts from the airplane. 

Do not statically change the blade angle of a 
propeller which has been exposed to pro­
longed temperatures of ooc (320F) or below. 
Warm the propeller hub oil by using warm 
air or by running the engine at ground idle 
until engine oil temperature is within 6ooc 
to 80oC. Propeller blade seal damage and oil 
leakage may occur if this is not observed. 

Note 

This static feather ing check is a safety of 
flight requirement and its continuity is re­
quired during prolonged cold weather opera­
tions. When adequate pre-heating equip­
ment is not available and engine run is not 
practical, a static feather check will be per­
formed prior to the Before Leaving the Air­
plane Checklist. An AFTO Form 781 notation 
i s required when these procedures are im­
plemented . 

I 

STARTING ENGINES. 

Start the engines as outlined in Section JI. 
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Whe n attempting a start with JP - 5 and kero­
sene type fuels at ambient temperatures be­
low approximately -37 ° C (-35 ° F ), the TIT 
and RPM should be closely monitored since 
stall and over-temperature may be experi­
enced during the start. 

BEFORE TAX!. 

1. Check operation of leading edge anti-icing and 
prope Ile r deicing and anti-icing systems (maximum 
duration is 30 seconds for the leading edge anti-icing 
system and two complete cycles for the propeller de­
icing and anti - icing systems) . 

Do not overheat anti-icing systems on the 
ground. Do not operate propeller anti-icing 
and deicing s ystems unless engines are run­
ning. 

2. II not already accomplished with external power, 
energize the Nesa windshields, bringing temperature 
up gradually to prevent cracking glass . As ice and 
frost begin to melt, operate the windshield wipers to 
help clear the windshield. Other windows may be 
cleared by air blast from the defogging ducts . 

3. At ambient air temperature of o·· C (32 " F J or 
below, the following procedure should be used to min­
imize the possibility of damaging propeller seals. 

a. After allowing adequate time for all engine 
operatingtemperatures to enter the normal operat ing 
range and prior to any large movement of the throt­
tles , exercise the throttles forward and aft of the 
ground idle detent until a torque increase is indicated 
in each direction. Movement of the throttles approx­
imately six times in each direction should insure the 
fluid will be warm throughout the propeller assem­
bly. 

b . The propeller reversing check should be 
pulled after engine run up and a normal reverse check 
should be made. 

TAXIING INSTRUCTIONS. 

To avoid damage to the seals in the propel­
lers , use momentary reverse only. Do not 
make a full reYerse check until the propeller 
fluid is warm. 

& "t, 
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Note 

In cold weather when taxiing in conditions 
where visible moisture is present (ice fog 
or super cooled water droplets), use the en­
gine inlet duct anti-icing. 

The combination of increased engine power at low 
temperatures and slippery ramp surfaces due to ice 
and snow require that utmost caution be used during 
taxiing operations. Ground handling characteristics of 
the airplane on loose or compacted snow at temper ­
atures below 0°F are good and bra.king action is 
fair to good. However, as temperatures rise toward 
freezing, snow- covered surfaces bP.come more slip­
pery and increasing caution must be exercised. Use 
of anti-skid is recommended during all taxiing on ice 
or snow. 

WARNING I 
In cold weather, make sure that all instru­
ments have warmed up sufficiently to insure 
normal operation. Check for sluggish instru­
ments during taxiing. 

Nose 'Wheel steering becomes ineffective when 
abrupt turns are attempted on slippery sur­
faces. Use nose wheel steering, differential 
braking, and differential power for best 
directional control. Maintain safe taxi speeds 
by use of brakes and partial application of 
reverse thrust. Excessive reverse thrust will 
cause loss of visibility when taxiing over 
loose snow. 

When operating on snow or slushy surfaces, use 
N esa and pi tot heat prior to and during propeller 
reversing. 

GROUND TESTS. 

Select the area that has the best available surface 
for braking and conduct the engine and propeller 
checks outlined in Section II. Avoid parking airplanes 
close together or near obstructions when performing 
ground tests. 

Note 

Surfaces covered with loose snow generally 
provide better braking than surfaces covered 
with compacted snow. 

A modification of nor mal procedures may be r e­
quired when making run- up on slippery surfaces . 
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Check engines and propeller s in s ymmetrical pairs 
while using r everse thrust on the other pai r to pre­
vent the airplane from sliding forward. 

When runup nrust be conducted on snow- cover ed sur­
faces, do not attempt to make full power checks until 
the airplane is lined up on the runway and r eady for 
take- off. 

TAKE-OFF. 

P r op and engi111:: anti-icing and deicing should 
be on during take- off and climb ii temperature 
is 32°F or lower and any visible moisture is 
present. If ice is allowed to build up in the 
engine inlet duct, severe compressor damage 
and flame- out can occur if the ice accumu­
lation breaks fr ee and enters the compressor. 

If the airplane starts to slide before take- off power 
is reached, release the brakes and begin the take- off 
run . Continue the power check during the early part 
of the run. 

Under low ambient temperature conditions, 
never place throttles in TAKE- OFF position 
without monitoring the torquemeters. At 
temperatures below freezing it is possible 
to exceed maximum allowable shaft horse­
power without exceeding the maximum allow­
able turbine inlet temperature. In addition, 
increasing ram effect during the take- off will 
increase shaft horsepower for any fixed tur­
bine inlet temperature. This means either that 
torque must be set below the maximum allow­
able when setting power for take- off or that 
power must be reduced as airspeed builds up. 

After take- off from slushy runways, cycle the landing 
gear to r educe the possibility of jackscrews freezing. 

Note 

During operation of the propeller anti-icing 
system there is a possibility that an indicator 
" jitter" may occur in the turbine inlet 
temperature indicators, the torquemeters, 
and fuel flow gages. This needle "jitter' ' may 
make monitoring the affected instruments 
difficult. If this condition occurs, momentari­
ly tum the propeller and engine anti- icing 
master switch to RESET, then read the 
indicators. 
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LANDING. 

Make a normal pattern and l and as outlin~d in s~cliun 
II. Use nose wheel steering gently. Use reverse thrust 
during the early part of the landing roll. As forward 
speed decreases, decrease reverse power. If reverse 
thrust is used at slow speeds on snow or slush­
cov ered surfaces , complete loss of visibi lity may 
occur. Be prepared lo turn on windshield wipers . 

Note 

During use of maximum bra.king on slippery 
surfaces, cycling of the anti- skid syst em will 
be felt on the brake pedals. 

LANDING ON ICY RUNWAY. 

Refer to Landing on Icy Runways as outlined in 
Section IL 

ENGINE SHUTDOWN. 

Note 

Under sustained daily operations where no 
adequate pre-heating equipment is a valla.ble , 
the flight crew will perform the static 

feathering check listed in Section II while the 
engines are war m. Upon completion,a 78 1 
nutation b:; r~quireu, Maintenance action on 
propeller systems will require rea.ccom­
plishment of the static feather check durini; 
this interim operation. 

Make a normal engine shutdown, as outlined in Section 
II. As soon as the airplane is parked, chock the wheels 
and release the brakes. 

BEFORE LEAVING THE AIRPLANE. 

Perform normal Before Leaving the Airplane check­
list as outlined in Section II and: 

1. Remove ice and dirt from shock struts. 

2. Install all exterior protective covers and shields . 

3. If the airplane is to remain outside for more 
than 4 hours at temperature below - 20°F, remove 
t he battery and s tore it in a heated area. 

4. Close all doors and hatches. 

hot weather procedures 

Hot weather operation, as distinguished from desert 
operation, generally means operation in a hot, humid 
atmosphere. High humidity usually results in the 
condensation of moisture throughout the airplane. 
Possible r esults include malfunctioning of electrical 
equipment, fogging of instruments, rusting of steel 
parts, and the growth of fungi in vital areas of the 
airplane. Further r esults may be pollution of lubri­
cants and hydraulic fluids, and deterioration of non­
metallic materials. The procedures essential to 
operation and maintenance under such conditions are 
given in the following para.graphs. 

BEFORE ENTERING THE AIRPLANE. 

Perform a normal preflight inspection, as outlined 
in Section II. Give special attention to the following: 

1. Cool the flight station and cargo compartments 
with portable coolers, if available. 

2. Inspect for freedom of corrosion or fungus at 
joints, hinge points, and similar locations. 

3. Check for hydraulic lea.ks, as heat and moist­
ure may ca.use seals and packings to swell. 
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4. Inspect the shock struts for cleanliness. 

5. Inspect tires for proper inflation. 

6. Remov e all protective covers and shields. 

BEFORE STARTING ENGINES. 

Continue the normal preflight inspection, as outlined 
in Section II, giving special attention to the following: 

1. If instruments, equipment, and controls ar e 
moisture coated, wipe them dry with a clean, soft 
cloth. 

STARTING ENGINES. 

Continue the normal preflight inspection, as outlined -=-=-n•-.. 
in Section II, giving special attention to the following: 

Note 

When attempting a start under conditions 
of low air density, r efer to Section VII for 
BATTERY ENGINE START. 
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TAXl!NG INSTRUCTIONS. 

Taxi the airplane as directed in Section II. Use brakes 
as little as possible to avoid overheating. 

TAKE-OFF. 

Execute normal takP-off ami climl.:, as outlined i n 
Section n. 

WARNING ij 

Take- off run is cons iderably increased, and 
rate of climb decreased, in high tempera­
tur1~s . Refer to the appropriate charts in 
T.O. 1C.l 30(AlA·1·2. 

CRUISE. 

Follow normal procedur es fo r the operation of the 
airplane, as outlined i1 Section II. 

I WARNING I 
Fuel densities will decrease as th e ambient 
temperature rises, r esulting in a decrease 
in operating range. In addition, the boil-off 
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rate will increase alld it may be neeessarv 
to r estrict rate of climb of the airµlane at 
altitude . Refer to FUEL. Section \' . 

LANDING. 

Fxecute 11ormJl approacl1 <Ulll lamling. a::; outlined rn 
Secti<m Ii 

ENGINE SHUTDOWN. 

Maki:' a norma l engine shutdown, as outli ned in Section 
Il. As soon as the airpl airn is par ked, t;hock wh eels 
and release brakes i.!! order to avoid possible damage 
tu brak~ cowponents frolll excessive hca.l gcnci·otcd 
whil e taxiing. 

BEFORE LEAVING THE AIRPLANE. 

Mak~ a normal ro.stfiight insµection, a.c; outlined in 
Section II, and: 

1. Have appropriat e protective covers installed fo r 
protection from the su11. 

2. When weather conditions permit, leave flight 
station windows and eargo compartment door F optm to 
ventilate th e air pl :u1e. 

desert procedures 

Desert operation generally means operation in a very 
hot, dry, dusty, often- windy atmosphere. Under such 
conditions, sand and dust will often be found in vital 
ar eas of the airplane, such as hinge points, bearings, 
landing gear shock struts, and engine cowling and 
intakes. Severe damage to the affected parts may be 
caused by the dust an<.1 sa.11d. Position the airplane' so 
that propwash will not expose other aircraft, personnel, 
and ground equipment to blown sand or dust. The 
necessary operations under such conditions are given 
in the following paragr aphs . 

BEFORE ENTERING THE AIRPLANE. 

Perform a nor mal preflight inspection, as outlined 
in Section II. Give special attention to the following: 

1. Cool the flight station and cargo compartments 
·with portable coolers, if available. 

Note 

Use of the GTC for ground air conditioning 
may pull in quantities of sand and dust. 

2. Inspect all control surface hinges and actuating 
linkage for freedom of sand and dust. 

3. Inspect tires for proper inflation. 

4. .lllspecl shock stluts for cleanliness. 

5 . Remove all prot e:!tive covers and shields. 

BEFORE STARTING ENGINES. 

Continue the normal preflight inspection or the air­
plane, as outlined in Section Il. Giv e special attention 
to the following: 

1. h1spect instrument panels, switches , and con­
t rols for freedom of sand and dust. 

2. Operate al l controls through at leas t two full 
cycles to ensur e unr~stricted oper atiou. 

TAXttNG IN STRUCTIONS. 

Taxi the airplan E! as directed in Section II, using can 
to avoid blowing sand or dus~ 011 other :.:ircr.t.fi .. 
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personnel, or equipment. Use brakes as little as 
possible to prevent overheatin::t. The use of reverse 
thrust ma v blow sand and dust into the air directly in 
front of the engine intakes . ln deep sand, use differ­
ential power rather than nose whee l steering, for di ­
r ectional control. Minimize ground operation to avoid 
excess ivc sand and dust intake by thE' engines . 

TAKE-OFF. 

Execute normal take- off and climb, as outlined in 
Section II. Avoid take- off during sand or dust storms, 
if possible. Sand and dust will cause damage to in­
ten1al engine parts. Take- off run is considerably 
rncreased and r ate of climb decreased in high atmos ­
pheri.c tempe r atur es . Refer to the appr opriate charts 
in T.O. 1<.:-130(A)A·1·2. 

CRUISE. 

Follow normal procedures for the oper ation of the 
airplane, as outlined in Section II. Avoid flying through 
dust or sand storms, when possible. Excessive dust 
and grit in the air will cause considerable damage 
to internal engine parts. 
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LAN DING. 

'Execute a normal approach and landing, as outlined 
in Section II. On very hot days, follow traffic and 
landing pr ocedures strictly, and anticipate a longer 
landing r oll. Avoid the use of reverse thrust, s ince 
reverse thrust may blow sand and dust into the air 
directly in front of the engine intakes . 

ENGINE SHUTDOWN. 

Make a normal engine shutdown, as outlined in Sec­
tion II. As soon as the airplane is parked, chock 
the wheels and release the brakes to avoid damage 
to brake components due to excessive heat generated 
whiJ e taxiing. 

BEFORE LEAVING THE AIRPLAN E. 

Make a normal Before Leaving the Airplane inspection, 
as outlined in Section 11, giving special attention to 
t he following: 

1. Have all protective covers and shields installed. 

2. Except in dusty or rainy weather, leave flight sta­
tion windows and cargo compartment doors open to 
ventilate the airplane. 
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