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IN ORDER THAT YOU Will GAIN THI MAXIMUM HNIHTS FROM THIS MANUAL, IT 15 IMPORTANT 
THAT YOU HAD THIS INTRODUCTION CAHFULL Y. 

SCOPE 

This manual contains the necessary information for safe and efficient operation of the C-7 A aircraft. These in­
structions provide you with a general knowledge of the aircraft, its characteristics, and specific normal and 
emergency operating procedures. Your flying experience is recognized, and therefore, basic flight principles 
are avoided. This manual provides the best possible operating instructions under most circumstances; however, 
multiple emergencies, adverse weather, terrain, etc., may require modification of the 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 covered herein. Clearance must 
be obtained from WRAMA, WRNEO before any questionable operation is attempted which is not specifically per­
mitted in this manual. 

SAFETY AND OPERATIONAL SUPPLEMENTS 

Information involving safety will be promptly forwarded to you by Safety Supplements. TWX-type Safety Supple­
ments covering loss of life (called Interim Safety Supplements). will get to you in 48 hours; those concerning 
serious damage to equipment within 10 days by mail (in a formal printed form). Operational information not 
involving safety but of an urgent nature will be forwarded to you by Operational Supplements, These will be for­
warded by TWX (interim) or by mail (formal), depending upon the urgency of the information, Interim supple­
ments are normally replaced by formal printed supplements at an early date. Formal printed supplements are 
identified by red letters "SS" for safety supplements and black letters "OS" for operational supplements printed 
around the borders of the pages. The currency of Safety Supplements and Operational Supplements affecting your 
aircraft and Flight Manual can be determined by refering to the Weekly Index of Safety Supplements (T,O. 0-l­
l-3A). Thetitleblockofeach supplement and the title page of this manual should also be checked to determine the 
effecttheymayhaveonexistingsupplements. You must remain constantly aware of the status of all supplements -
current supplements must be complied with, but there is no point in restricting your operation by complying with 
a replaced or rescinded supplement. As a further aid, supplement records for both Safety Supplements and 
Operational Supplements are included in this manual following the A page; however, these records can be only 
as current as this manual. 

WARNINGS, CAUTIONS. AND NOTES 

The following definitions apply to "Warnings," "Cautions," and "Notes'' found throughout the manual. 

I WARNING I Operating procedures, techniques, etc., which will result in personal injury or loss of life: 

if not carefully followed. 

E~ Operating procedures, techniques, etc., which will result in damage to equipment ii not carefully 
followed. 

Note An operating procedure, technique, etc, , which is considered essential to emphasize, 

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 
cannot correct an error unless we know of its existence. In this regard, it is essential that you do your part. 
Comments, corrections, and questions regarding this manual or any phase of the Flight Manual program are 
welcomed. These should be forwarded through your Command Headquarters to Warner Robins Air Materiel Area, 
ATTN: WRNEO, Robins Air Force Base, Georgia, 
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SECTION I 

DESCRIPl"ION 

TABLE OF CONTENTS. 

THE AIRCRAFT •.• l-1 

ENGINES •• , ... 1-2 

PROPELLERS 1-8 

OIL SYSTEM 1-10 

FUEL SYSTEM 1-10 

ELECTRICAL POWER SUPPLY SYSTEM 1-13 

HYDRAULIC POWER SUPPLY SYSTEMS 1-20 

FLIGHT CONTROLS 1-22 

WING FLAPS ...... 1-24 

THE AIRCRAFT. 

The de Havilland C-7A is an all metal, high wing, 
land based monoplane powered by two reciprocating 
engines with full feathering, hydromat!c propellers. 
Reverse thrust l.s available for aerodynamic braking 
on the ground. The aircraft has afully retractable 
tricycle landing gear and an electrically operated 
cargo door and ramp located on the aft end of the 
fuselage. Toe C-7 A can land and take-off on short 
runways and semi-prepared strips. 

INl&IOII. 

The fuselage l.s divided into the cargo compart­
ment and the flight compartment. A sliding door 
separates the two compartments, The cargo com­
partment capacity in addition to the flight engineer 
is 31 passengers or 25 paratroops and equjpment. 
When configurated for aeromedical evacuation the ca­
pacity is 20 litters wlth one attendant, or NATO con­
figuration of 14 litters with 11 seats available for 
ambulatory patients and medical attendants. 

The principal dimensions of the aircraft are: 

Wing Span 

Length 

95 ft 7 1/2 in. 

72 ft 7 in. 

LANDING GEAR ... -~· ... 

NOSEWHEEL STEERING 

WHEEL BRAKES SYSTEM 

INSTRUMENTS ... ~.- ... 
EMERGENCY EQUIPMENT ••• 

MISCELLANEOUS EQUIPMENT 

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

AUXILIARY EQUIPMENT 

Height 

Track of outer 
landing gear wheels 

Cargo Compartment 

Length 

Width (Minimum) 

31 ft 9 in. 

25 ft 8 1/2 in. 

345 in. 

73 1/2 in. 

Height (Minimum) 75 in. 

AlltCUIT WEIGHT . 

l-25 

1-28 

1-28 

l-29 

1-34 

l-37 

1-38 

1-39 

The maXimum gross weight for normal operations 
is 28,500 pounds. For detailed weight and loading 
information refer to Sections V and VIL 

CREW. 

crew stations are provided for a pilot, copilot, and 
a flight engineer. The pilot and copilot are seated 
on left and right sides, respectively, of the sliding 
radio console. The flight engineer's station ts nor­
mally in the center of the flight compartment behind 
the pilot and copilot. The flight engineer must be 
seated in the cargo compartment during take.off and 
I.anding. 

1-1 
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ENGINES. 
The aircraft is powered by two Pratt and Whitney 
Twin Wasp R-20CX)..7M2, fourteen cylinder, double 
row radial englnea. Each engine lncorporates an en­
gin.-drlven, slngle-epeed supercharger. Two augmen­
ters, which are large tubes that extend aft from the 
firewall to the wing trailing edge, are in.stalled In 
each nacelle. EJCbaust stacks carry e:maust gases 
from the cylinders to the forward ends of the aug­
mentors. Open space remains around the stacks where 
they tertnlnate at the augmenters, The augmenters 
f1111Ction as ejection pumps to draw cooling air across 
the engine, and use the heat energy In the exhaust 
gas and eng:tne cooling air for additional thrust. 
Eng:lne fire deteetors and an extinguishing system 
are provided. At take-off, each engine will produce 
1450 BHP at 2700 RPM. under standard day con­
d!tlons at sea level. 

-- CONl'IIOLS. ........... _ 
Two throttle levers, one for each engine, are lo­
cated on the overhead console (figure 1-3), and 
move in a quatlrant marked REVERSE PITCH and 
THROTTLE CLOSED at the aft end, and OPEN at 
the forward end. The throttles are connected to 
their respective eng:tne throttle valves by lndlvldusl 
mecbanical linkage. When both throttles are retarded 
below a &ettlng of approximately 17-20 lncbes Hg, 
a micro-switch la actuated to energize the landing 
gear warnlDg circuit. A friction lever on the left 
aide of the console Increases the friction of both 
throttles when rotated clockwise. Propeller reversal 
la effected electrically, when both throttle levers 
are In the Idling position, by moving the levers ui>­
wards approxlmately l·lnch. When the levers are 
raaed, micro-switches are contacted, and hydraulic 
pressure moves the propeller blades to the reverse 
pitch stops. The propeller feathering buttons will 
illuminate, lndlcating operation of the auxlliary pumps 
followed by illumJnatlon of the propeller reverse 
blue lights. Reverse power la increased by moving 
the throttle levers aft. 

lltllt••· ............ 
Two mlltture levers, one for each engine, are mOW1t• 
ed on the overhead console, (figure 1-3), and move 
in a quadrant marked IDLE ctrr-OFF, AUTO LEAN, 
and AUTO RICH. The mixture levers are connected 
to their respective carburetors by mechanical link­
age. A friction lever on the right side of the console 
increases the friction of both miXtUre levers when 
rotated clockwise. Mixture levers have a detent at 
the AUTO LEAN setting to mlnlmize the possibility 
of Inadvertent movement to the IDLE OJT-OFP pos-
1tlon., 

Two carburetor hot-air levers marked CARB HEAT, 
LH and RH are located on the overhead console, 

1-2 

(figure 1-3), and move in quadrants marked HOT 
and COLD. 

Each lever is mechanically linked to Interconnected 
bot and cold air valves In the related carburetor 
intake duct. With the lever in COLD the bot air 
valve la closed and the cold air valve la open to 

admit ram air, filtered air, or alternate air, which­
ever is selected on the carburetor air Induction 
switches, With the lever In HOT, the cold air vaJve 
Is closed and, downstream, the hot air valve ls open 
to admit exhaust heated air. Intermediate positions 
of the levers may be selected to give varying degrees 
of carburetor heat. 

c............ •Ir indUfflDII • .,....,,.. 

Two carburetor air Induction switches, one for each 
engine, are located on the overhead console. Both 
switches are located outboard of the right-hand car­
buretor hot-air lever. The switches are marked 
CARB AIR with positions ALTERNATE, FILTER. 
and RAM. When RAM ls selected, the ram air valve 
at the entry of the duct ls open and paBSes unfiltered 
air direct to the carburetor. When FILTER ls sel­
ected, the ram air valve ls closed and filtered air 
enters the duct. When AL TERNA TE ls selected, the 
ram air valve ls closed and an alternate air valve 
ls open to admit cyllnder-heated unfiltered air Into 
the duct. Irrespective of the switch selection, nor­
mal induction air Is excluded when the carburetor 
hot-air lever Is at HOT position. Power ls supplled 
from the emergency bus through a 5-am:pere circuit 
breaker on the main circuit breaker panel. 

The valve actuator motors are of the re­
versible type. Should electrical failure de­
energtze the system. the valves will remain 
in the poslt!on at which the failure occurred. 

Acceu•y co .. 11t11 .. ,1t coolnt sya,.m 1ehtdor ....... 
A two-position togg.le switch on the engine switch 
panel (figure 1-9) is marked VENT DOORS with 
posltlons Al.ITO-OPEN and CLOSE-MAN. 1n the AUTO­
OPEN position the actuators are automatically con­
trolled by the weight switch on the nose gear. In 
the CLOSE-MAN position the weight switch la over­
ridden and the doors will remain In the closed 
position. 

IGNfflON IYSTIIIL 

The engine Ignition system la a dual magneto type, 
both magnetos serving each cylinder. The left mag­
neto fires the rear spark plugs, the right magneto 
fires the front spark plugs, thereby providing two 
Independent sources of ignition. 
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lpltieoa ,wit ..... 

Two lgniclon swiccbes are located on the overhead 
console (figure l-3}, and ue marked IGNITION, 
each having posillolls marked OFF, R, L. and BO'IR. 
The switches conttol the supply of electrical energy 
from the magnetos to the spou-k plugs. When tn the 
Off posicioo the switch grounds the circuit of both 
magnetos. 

An induction vibrator, tbree-positloo toggle switch, 
marked VIB, L, and R Is located on the engine 
switch panel (figure 1-9) and Is spring-loaded to 
the center (off'; positloo. When ID either L or R 
position,, power from the main bus Is directed through 
the STARTING circuJt breaker t0 the respective en­
gine Induction vibrato.r and from there to the right• 
band magneto, providing a boosted spark for engine 
starting. 

INGNPll--. 

The engine prlmlng system provides for atomized 
fuel to be lnjected into the supercharger throat 
preparatOry to startlng the engine. 

....... ■witch. 

The primer three-position toggle switch Is located 
on the engine switch panel (figure 1-9) and is 
spring-,ioaded to the center (off} position, and is 
marked PRIME, L, and R. When held iD either the 
L or R positlon,, the c!rcuJt to the respective primer 
valve is energb!ed from the main bus through the 
IO-ampere circuiI breaker, thus opening the valve 
and, with the booster pump operating, fuel is injected 
into the supercharger throat through the prlmlng jets. 

STAUllt. 

The starter system for each engloe consists of a 
dlrect-<:ranking •tarter and a starter relay. Elec­
trical power for the starter is taken from the main 
bus through the 10-ampere starting circuJt breaker. 

Tbe starter three-position toggle switch Is located 
on the engloe switch panel (figure 1-9) and ls marked 
L and R for the left and right engines respectively, 
and Is spring-loaded to the center (off} position. 
When the switch is operated, power is supplied 
through the IO-ampere STARTING circuit breaker 
to the starter relay, which closes t0 COlllPlete the cir• , 
cuit to the start.er motor .. 

IINGINI l'CSTIIUMINl'S. 

The engine instruments, (figure 1-4) om complete 
set for escb engine., are mounted on the engine In. 
strument panel and the center portion of the elec­
trical switch panel immediately below. A tnsn!fold 
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pressure gage and a tachometer are each dual 
instruments, combining readings from both engloes 
on a single dial. See figure 5-1 for the operating 
ranges and llmiration markings. ............... _ .. 
The man:ltold pressure gage Is an electrlcally-oper­
ated autosyn type and registers the Intake manifold 
pressures of both engines. The Instrument has a single 
dlal with dual powers rotating abouc a common axis. 
Tbe pointers are marked L and R to l.odicate left 
and right engine readings respectively. AC power 
is supplied by the operating Inverter through the 
26-volt. 400-cycle AC bus through a !-ampere fuse. 

The tachometer Is a dual Instrument and Is powered 
by an engine-driven tachometer generator oo each 
engine; it indicates the speed of each engine in rpm. 
Dual pointers rotating about a common axis register 
on a single dlal, the pointers being maned L and R 
for the left and right engines respectively. 

The carburetor air temperature gage Is an elec­
trically-operated re3istanee type and ls connected to 
a resistance bulb located at the carburetor air in­
take of the euglne. Power ls supplied from the 
emergency bus through the !>-ampere engine Jnstru• 
ment circuit brealrers. 

Cyindet- heo4 .. Rlfll atut• ..... 

Tbe cyl.lnder head temperature gage Is an elec­
trically-operated res!stanee type connected to a re­
sistance bulb in No. 2 cylinder of the engine. Power 
is supplied from the emergency bus through the 
!>-ampere eagi,,e lnsirument circuit breakers. ................ 
The fuel pressure gage Is an electrlcally-operated 
autosyn gage whlch registers fuel pressure at the 
carburetor inlet. Power ls supplied by the invener 
through the 26-vmt. 400-cycle AC bus through the 
1-ampe,:e engine mstrument fuses. 

OIi ........... ...... 

The oil pressure gage isaoelectrlcally-q:,eratedauto­
syn gage which registers oil pressure ac the engloe 
rear case. Power ls supplied by the inverter through 
the 26-wlt, 400-cycle AC bus through the I-ampere 
engine instrument fuses. 

Oil ........... .... 

The oil temperature pge Is an electrlcally-q:,erated 
reslstanee type and registers oil Inlet temperature. 
Power Is supplied from the emergency bus through 
the 5-ampere engine and instrumem circuit breakers. 
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OIi low __., ___,,Int lilht. 

An amber press-to-test warn.ing light (figure l➔} 
marked LOW OlL PRESS ls provided for each engine 
and are located on the engine Instrument panel 
The light will Illuminate when the respective engine 
oil pressure drops below 45 :!: 2 psJ. Power is 
supplied from the emergency bus and lhe circuit 
is protected by lhe s.ampere circuit breaker marked 
PRESS WARN, FUEL & OIL. 

Lew oU i.,..1 w ...... llpt. 

An amber press-«>-teat warn.ing light (figure l ➔} 
marked LOW OlL LEVEL ls provided for each 

I .. , engine oil tank. and !hey are located oo the engine 
Instrument panel. The main purpose of the lights 
ls to Indicate when oil transfer should take place 
If long range ferry fuel and oil tanks are Installed. 
(Refer to Section Vll for ferry tBllks Installation.) 
The lights bowever, will provide an lndlcattoo of 
low oil level at all times, and will Illuminate when 
approximately 9 galloos of oil bave been used (ap­
proximately 11.4 usable gallollll remalniDg) In the 
respective tank. Power ls supplied from the emer­
gency bus and lhe circuit is protected by the S­
ampere circuit breaker marked PRESS WARN, FUEL 
& OIL. 

A red press-to-test warning light (figure 1-6) is 
provided for each engine. The lights are marked 
LH and RH ENGINE LOW PRESSURE, for the 
left and rlgbt engines respectively. A light will 
illuminate when fuel pressure at the carburetor Inlet 
on lhe engine drops below 15 pal. Power is supplied 
from lhe emergency bus and the circuit ls p,:otected 
by the s.ampere circuit breaker marked PRESS 
WARN, FUEL & OIL. 

OIIP Dl'FICTOR WARNING UGHfS. 

Two amber press-ui-test warn.ing lights are located 
on lhe rlgbt emergency side panel (figure 1-18). 
The llgbts, one for each engine, are marked CHIP 
DETECTOR and provide visual lndlcattonofapossible 
tmpending engine failure due to material failure 
(e.g. ferrous chips). These chlps are detected by a 
magnetic chip detector plug installed In the oil sump 
drain and roeker manifold drain of each engine, 
The plug is connected electrk:ally to the warning 
llgbt and, when particles bridge an electrically In­
sulated gap, the circuit is completed to activate the 
warning light. The circuit ls proteeted by a S­
ampere circuit breaker marked CHIP DET. 

PROPELLERS. 

The aircraft Is equipped with three-bladed, full feather­
Ing reversible pitch Hamilton Standard hydromatic 
propellers. Governor settings are controlled from lhe 

flight compartment by means of the propeller lever 
for the respective engine. Automatic and manual 
feathering controls are provided, auto-feathering being 
provided for use during take-off only. Propeller re­
versing ls effected electrically by moving the throttle 
levers approximately one-ilalf inch upwards In the 
idling or closed position. Engine power ls Increased 
by moving the throttle levers further aft. Propeller 
governing does not take place in reverse pitch. 
the propeller acting as a fixed-pitch unit of minus 
8 degrees. Engine speed must not be allowed to 
exceed 2700 rptn. The propeller control unit con­
tains the propeller system fiuid supply, which is 
Independent of the engine oil supply, and which ls 
pressurized by a main pump geared to the engine 
shaft. An auxiliary pump and electrical motor provide 
pressurized fluid when needed to assist or take the 
place of !he main pump. A governor 1n the unit 
controls the constant speed operation. The propeller 
electrical system ls powered from the main bus through 
circuit breakers on the ENGINEclrcuitbreakerpanel. 
The propeller manual fealherlngclrcuits are protected 
by lhe 10-ampere LEFT and RIGHT ctrcult breakers, 
and the auto-feathering switch circuit by the S­
ampere AUTOM. SW. circuit breaker. The propeller 
reverse circuit ls protected by the 10...mpere PROP 
REV circuit breaker. 

Propollor loven. 

Two propeller levers are located on the overhead 
console (figure 1-3} and move 1n a quadrant marked 
PROP. INCREASE, and DECREASE. A friction lever 
marked PROP, on the left side of the overhead 
console, Increases the friction of both propeller 
levers when rotated cloekwlse. 

Two guarded propeller feathering buttons are on the 
emergency panel (figure 1-18). Esch button ls marked 
FEATHER-PUSH, UNFEA1HER-PULL. Toe action of 
depressing a button operates the auxiliary pump 
to supply hydraulic pressure to feather the propeller. 
During the feathering operation a red light In the 
button remains illuminated. When the featheringcycle 
is completed the button is automatlcally released 
to the neutral position. Alter feathering bas started 
the feathering cycle can be stopped by pulling !he 
button out to the neutral posltlon. If this ls done 
before engine speed bas dropped below approxlmately 
500 rpm, !he blades will return to the pitch corres­
ponding to the rpm setting of the governor. If engine 
speed bas dropped below 500 rpm, !he normal w,. 
fealherlng procedure should be observed,, After a 
propeller hss been completely feathered, unfeathering 
Is accomplished by pulling out the button until pro­
peller rotation begins (500 - 600 rpm} and then re­
leasing It to the neutral position. During lhe w,. 
feathering operation the light 1n lhe button will lllu­
mmate, and will go out when the button ls released. 
Once the propeller is rotating. the blades will return 
to the pitch setting of !he governor. 

• 



T.0. 1C-7A-l 

instrument panel (engine)-typical 

r 

r 

r 

r 

ij- J-5 

Figure 1-4 Instrument Panel (Engine) - Typical 
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Autohathering switd,. 

A two-position toggle switch at the left of the emer­
gency panel (figurel-18)ls marked AUTO FEATHER­
lNG, ON and OFF. Toe switch electrically arms 
the automatic feathering circuit from the main bus 
through the 5-ampere propeller feather automatic 
switch circuit breaker. Once the system ls armed 
operation ls automatic, Any variation in thrust in 
excess of 45 :t 2 1/2% between the two engines will 
result in automatic feathering of the propeller on 
the engine developing the lower thrust. When a pro­
peller has been automatically or manually feathered, 
a blocltlng re.lay in the circuit prevents the other 
propeller from feathering automatically. The auto­
feathering system will operate with either or both 
manual feathering circuit breakers pulled. 

Autofea1he,ing indicator ll9ht. 

A green, press-to-test, Indicator light (figure 1-18) 
adjacent to the autofeatherlng switch, Is powered 
from the main bus th.rough the 5-ampere propeller 
feather automatic switch circuit brea.ker and will 
illuminate when the autofeatherlng switch ls selected 
ON, and will go out wben the switch ls selected OFF. 
It will also go out if either propeller ls feathered 
while the automatic feathering switch ls ON. 

Pr.,..llor flukl low leftl lipt,I. 

Two amber lights, one for each propeller hydraulic 
system, are located adjacent to the respective feather• 
ing button,. and are marked PROP OIL. Power Is 
supplied from the main DC bus through the 10-
ampere propeller reverse circuit brea.ker. A light 
will illwnlnate ll the oil level in the respective 
propeller integral oil control drops appr0Xlmately 
3.3 quarts below the fully serviced level of 13.3 
quarts. 

With thrust lndlcating system selector ln 
the EMERG OFF posit.ion, the thrust Ind!· 
cators are Inoperative. Ho-ver, the auto­
feather system wlli operate because the dlf • 
ferentlal pressure switch Is connected di­
rectly to the thrust lndlcator pitot he.ads. 

Two blue lights, one for each propeller, are mounted 
on the side panel to the left of the emergency panel, 
and marked PROP REVERSE. Toe lights are actu• 
ated by the propeller No. 2 blade micro-switch when 
the blades reach approximately 7 degrees reverse 
pitch. The power for the system Is from the main 
DC bus through the propeller reverse IO-ampere 
circuit brea.ker. 

Oil SYSTEM. 

Each engine has a separate oil system. Each system 
consists primarily of an oil tanlc, an oll cooler, 
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an engine-driven oil pump, an oil em~rgency shutoff 
valve, an oil dilution valve, piping and controls for 
eng:lne lubrication,. and oil dilution. The oil tank 
bas a total volume of 29. 7 gallons, consisting of 22.2 
gallons of oil, 20.4 gallons of which ls usable oil, 
and 7 .5 gallons airspace. A flap, adjustable on the 
ground, ls incorporated in the oil cooler air exit 
duct and ls normally set in the down (closed) posi­
tion except in extreme hot weather cood1tions. For 
oil specification and grade, and oil quantity data, 
see figure l•l 9. 

Oil •-'11-cy shutoff swit<:heo. 

Two guarded oil emergency shutoff switches, one for 
each engine, are on the emergency panel. (figure 
1-18), and each ls marked OIL SHUTOFF with the 
guard marked HYD & ENG. Each switch ls elec­
trically connected to the fuel, hydraulic, and oil 
emergency shutoff valves of its respective englne 
and, in addition. the respective propeller deicing 
circuits are routed through this switch. When tbe 
switch Is selected to the up position. the emergency 
shutoff valves of that engine are simultaneously closed 
by power from the emergency bus, through the 5-
alDjlere fuel and oil valve circuit brea.ker and pro­
peller deicing Is rendered Inoperative on that side. 

OH dllutNNI owikhH. 

Two oil dilution switches, marked OIL DILUTION, 
L, R, and OFF and ON, are located at the extreme 
left side ot the engine switch panel (figure 1-9). 
They are two-position, momentary-colllact, toggle 
switches spring-loaded to the OFF position. When 
the swltche s are held to the ON position the oil 
dilution valves in tbe fuel and oil systems are 
opened by power from the main bus through the 
HJ-ampere starter circuit breaker to allow fuel to 
be metered Into the oil system. 

FUEL SYSTfM. 

Fuel ls carried In two main tanks (figure 1-5) 
which have a total capacity ot 4968 pounds (828 
gallons). One tank ls located in each outer wing 
and consists of ten rubber cells interconnected by 
a manifold which drains into the Inboard (No. I) 
celL On some aircraft, the Inboard five cells 1n 
each wing are of self ee•Jing construction, wltb No. 1 
cell having an armor plated cell access panel. The 
total capacity of the two main tanks wluch lncor· 
porate self sealJng cells ls 4836 pounds {806 gallons). 
Fuel Is drawn from the inboard cell by an engine­
driven fuel pump through a fuel tank selector valve, 
strainer, and fuel emergency shutoff valve to the 
engbm mi the same side as the tank. An electrically 
d:rnen fuel boost pump ln the lnboard cell is provided 
tO; (l) augment the e~lven fuel pump; (2) 
provide fuel pressure ln the event of failure of the 
eng:ine-drlven fuel pump; and (3) provide fuel pressure 
for crossfeed operation,. A crossfeed line and a fuel 
tank crosafeed valve enable fuel from either tank In 
be supplied to the engine on the opposite skle.. 

• 
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Fuel system-schematic-typical 
VENT 

8 

SYSTEM TEST 

LEFT 

FI ll ER 

1 4 

LOW lEVEL 
WARNING LIGHT 

BOOST 
PUMP 

FUEL QUANTITY 
GAGE 

FUEL PRESSURE 
I HO JCA TOR 

VEHT RETURN 
LINE 

FUEL PRESSURE 
TRAHSMI HE_R 

BOOSTER 
PUMP 

TO HEATI HG 
SYSTEM AHO 

APU 

HORM 

O~O~THH, 1 , OBHO!~ 
TAHK TAHK 

El CON ROL PUMP 

CROSSFEEO VALVE 

EMERGENCY 
FUEL SHUTOFF 

V Al VE S 

ENGi KE-OR I VEK 
FUEL PUMP 

3 4 

LOW LEVEL 
WARNIHG LIGHT 

FUEL QUANTI TY 
GAGE 

FUEL 
SHUT OFF 

FI LL ER VENT 

1 8 

SYSTEM TEST 

FUEL PRESSURE 
I HOICATOR 

RI GHT 

FUEL PRES SURE 

VENT RETURN 

lj LI HE 

PRIME ~-----'(TO MAIH TANK) 

,L~- ----------L R-----------,LA 
PRIMER VALVE 

TO PRIMING 
JETS ====-====:!J 

c:=:::::J MA I It FUEL LI NE 

c=:J CROSSFEEO LI NE 

ELECTRICAL ACTUATJOH 

Figure 1-S Fuel System Schematic - Typical 

PRIMER VALVE 

L== = = ==-= TO PRIMIHG 
J ETS 

q-J-6 

1-11 



T.O. 1C-7A-l 

Each tank has a filler neck in No. 7 cell, and is 
vented to the wing undersurface. For fuel spec­
ification see figure 1-19. A fuel panel in front of 
the pilot and to the left of the engine instrument 
panel incorporates the fuel tank selector switch, 
booster pump switches, fuel quantity indicators, fuel 
low level warning lights, fuel quantity test switches, 
and fuel low pressure warning lights. (For long 
range ferry fuel system refer to Section VIL) 

Fuel tank seledor switch. 

The rotary type fuel-tank selector switch located on 
the fuel panel (figure 1-6), on some aircraft, has 
four positions marked, in sequence from the left, 
OFF, BOTH ON RH TANK, NORMAL, and BOTH 
ON LH TANK. On some alrcraft the switch has 
four positions marked, in sequence from the left, 
OFF, BOTH ON LH TANK, NORM, and BOTH ON 
RH TANK. On all Model C-7 f.!._ aircraft, when the 
switch is OFF the fuel supply, to both engines is 
shut off; at BOTH ON RH TANK fuel is pwnped from 
the right tank to both engines; at NORMAL the 
crossfeed valve is closed and fuel is fed from each 
tank to its respective engine; at BOTH ON LH TANK 
fuel is fed from the left tank co both engines. The 
switch is connected electrically to two motor-driven 
selector valves and a motor-driven crossfeed valve 
in the fuel supply lines. Power is supplied from the 
emergency bus through the 5-ampere fuel and oil 
valve circuit breaker, A spring-loaded button, to 
the right of the selector, must be depressed before 
the switch can be moved to the OFF position. A 
line schematic of the fuel system is marked on the 
fuel panel and indicates the fuel flow to the engines 
both in the norm1l and crossfeed positions of the 
switch. 

Fuel booster-pump switches. 

Two three-position toggle switches on the fuel panel 
(figure 1-6) are marked BOOST PUMP; the three 
positions are marked NORM, OFF, and HIGH. The 
switch should be in the NORM position for take­
off, climb, and landing to insure an adequate fuel 
supply at normal pressure in the event of failure 
of the engine-driven fuel pump. For cruising, the 
switch should normally be in the OFF position, 
In the HIGH position, sufficient pressure is avail­
able, should an engine-driven fuel pump fail, for the 
normal operation of both engines from one tank. 
The switches electrically control the actuation of 
the related fuel booster pumps and are powered from 
the main bus through the 20-ampere boost pump cir­
cuit breakers, 

Fuel quantity gages. 

Two fuel quantity gages are located on the fuel 
panel (figure 1-6). They are marked USABLE FUEL 
and are calibrated from O to 3000 pounds in 100 
pound increments. The gages are used with elec­
trical capacitance type probes to indicate the amount 
of usable fuel in the related tanks. Power is supplied 
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by A-phase 115-volt, ~ycle AC from the inverter 
through the I-ampere fuel quantity fuses. 

Fvet quantity indicating 1y•t•m teat •witch••· 

Two button-type test switches (figure 1-6) on the 
fuel panel, immedlateJy above the fuel quantity gages, 
are marked SYSTEM TEST and LEFT and RIGHT 
respectively. When the switches are pressed, the 
pointers in the related fuel quantity gages should 
fall to zero. 

Fuel low i.vel wamlnt llghh. 

Two amber press-to-test fuel low level warning lights, 
one for each tank, are located on the fuel panel 
(figure 1-<>) and marked LOW LEVEL. The warning 
lights are set to illumlnate when the fuel in the 
relevant tanlc drops below 110 pounds (100 pounds 
when self-sealing tanlcs are installed). Power Is 
s upplled from the emergency bus through the S­
ampere engine instrument circuit breakers. 

fuel e111..,.ency shutoff 1witd,e1, 

Two guarded emergency switches marked FUEL 
SHUT OFF are located on the emergency panel 
(figure 1-18). Each switch is connected to a shutoff 
valve in the fuel supply line to its respective engine. 
When selected up, the respective shutoff valve ls 
closed. Power is supplied from the emergency bus 
through the 7-ampere fuel and oil valves circuit 
breaker. 

ELECTRICAL POWER SUPPLY SYSTEM. 

The electrical power supply system Is primarily 
a 28-volt direct current Installation. It Is supple­
mented by a 115-volt, ~ycle alternating current 
installation, powered by the de system through an 
inverter. 

DIIKI CUIIINT POwtll 5Ul'l'L Y 5Y5TIM. 

The DC system Is a 28-volt, single conductor system 
grounded to the aircraft structure. Power Is supplied 
by two engine-driven, 300-ampere, 30-volt generators 
regulated to a nominal 28 volts, with a 24-volt, 34-
ampere-hour battery as a standby source; and through 
an extern.al power supply for ground operations. 
Power is distributed through a multiple bus network 
consisting of a main, secondary, emergency and bat­
tery bus (figure 1•7). 

Generator awitchK 

Two generator switches are located on the elec­
trical power panel (figure 1-11) in front of the 
copilot's position and are marked LH GEN and RH 
GEN respectively with positions marked ON, OFF 
and RESET. With the switch at ON the respective 
generator will be connected to the main bus, provided 
the generator output is 0.35 to 0. 70-volt greater 
than the main bus voltage, The RESET position of 
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the switch activates the tickler to restore the gen-­
erator field circuit !f the generator field relay trips 
due to excessive voltage (32-34) in the system. 
When the generator drops off the line due to an 
undervoltage condition. it will automatically return 
to the line when the proper voltage Is restored.. 

Generator wan,int lights. 

Two generator press-to-test red warning lights marked 
GEN WARN, are located adjacent to their respective 
generator switches on the electrical power panel 
(figure 1-11). Toe appropriate light will !llum,nate 
!f the output of the respective generator does oot 
exceed the main bus output by 0.35 to o. 70-volt. 
The lights Intensity can be controlled by the warning 
lights intensity switch. The generator warning lights 
circuit Is protected by the 5-ampere circuit breaker 
marked GEN WARN LIGHTS on the DC power section 
of the circuit breaker panel. (See figure 1-10.) 

Voltca111-•n. 

Two voltammeters marked DC, one for each gen­
erator;, are located above the OC electrical power 
panel (figure 1-11), and indicate the main bus volt­
age and the amperage (or load) on the respective 
generator .. Each indicator has two scales, one marked 
VOL TS and the other AMPS. Red and black colored 
test jacks, marked VOLTMETER, LH AMMETER 
and RH AMMETER, are located adjacent to the 
flight compartment heating control panel. 

aattery. 

A 24-volt, 34-ampere-hour nickel cadmium battery 
and a sump jar, are located below the flight com­
partment floor. (See figure 1-1.) Access Is gained 
through a hatch in the fllght compartment floor 
hatch well. 

-.,, muter switch. 

The guarded battery master switch Is located on 
the engine switch panel, (figure 1-9), and is marked 
BATTERY MASTER and OFF at the up and down 
positions respectively. With the switch 1n the BAT­
TERY MASTER position, the battery energizes the 
main bus Ji generator output voltage Is less than 
battery voltage. W 1th the switch In the OFF position 
the battery supplies power to the battery bus only. 
With the battery master switch OFF and the emer­
gency bus switch at EMERG, the battery is directly 
connected to the emergency bus. 

Main ...... 

The main bus distributes power necessary for nor­
mal fllght operation, and is energized by one or both 
generators when the appropriate generator switches 
are ON and a generator voltage output is 0.35 -
O. 70-volt greater than the main bus voltage outpUt, 
or output provided by external power. When the gen­
erator output is less than stipulated (e.g. two gen­
erator failure) the main bus will be energized by 
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DC electrical system-schematic-typical 
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the battery, provided the battery master switch is 
at BATTERY MASTER. 

SecOt1dary bua. 

The secondary bus (figure 1-7) distributes power to 
electrical equipment considered of secondary irnpor• 
tance to flight safety. The secondary bus is ener­
gized from the main bus through the secondary bus 
rela.y and two bus control relays. Each generator 
energizes Its own bus control rela.y; should one gen­
erator fail, the secondary bus will be deenergized. 
However, should certain items of electrical equip­
ment supplied by the secondary bus be required 
for flight, the secondary bus may be supplied from 
the remaining generator by seleetlng ON the SEC 
BUS RESET switch to override the secondary bus 
relay. 

S.cNdary bv• r.Ht •witd,. 

The secondary bus reset switch Is located on the 
circuit breaker panel (figure 1-10) and is marked 
SEC BUS RESET. The switch Is guarded and when 
the guard is down the switch Is OFF. If a generator 
fails, the guard and switch may be selected up to 
override the secondary bus relay and allow the 
selection of services normally powered from the 
secondary bus. 

1-.n•y bvt-

The emergency bus distributes power to Items of 
electrical equipment considered essential to flight 
safety, and is normally powered from the main bus. 
Should failure of both generators cause main bus 
power to fail, then the battery will automatically 
supply the main bus, and thus the emergency bus 
also. Under these conditions battery power should 
be conserved by switching the EMERC BUS SW to 
EMERC and the BATTERY MASTER switch to OFF, 
This will deenergize the main bus and allow the 
emergency bus to be supplied directly from the 
battery. 

l-'9•ncy bu• •wild,. 

The emergency bus switch is located on the circuit 
breaker panel (figure 1-10) and Is marked EMERC 
BUS SW with positions EMERC and NORMAL. In 
the normal positions, the main bus supplies the 
emergency bus; in the emergency position the emer­
gency bus Is connected directly to battery power, 

._,.,, bvt-

The battery bus (figure 1-7) is energized from the 
battery and supplies power to the flight compart­
ment dome and the utility light on the overhead 
console. 

Clrcvit hr.ale..-.. 

The main circuit breaker panels are located on the 
forward face of the flight compartment rear bull:· 
head aft of the pilots position. Radar circuit breakers 
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are located in the top right corner of the same bulk· 
head. Hester circuit breskers are located on the 
heater control panel on the left top side of the same 
bulkhead. An HF power control circuit breaker Is 
located on the left radio shelf under the hydraulic 
reservoir. The cargo compartment utlllty and static 
line retriever circuit bresker ls located on the left 
side of the cargo compartment at the extreme for­
ward end. The cargo door and ramp door circuit 
breakers are located In the ceiling at the aft end 
of the cargo compartment on the ramp and door 
control panel. All circuit breskers are of the thermal. 
push-to-reset type. 

lxtffnal p•••r ,.cepto:cle.. 

The external power receptscle (figure 1-20) is lo­
cated on the left side of the fuselage adjacent 
to the main gesr. An access door protects the 
receptacle when not !n use, When an external power 
source ls connected to the receptacle the main, 
secondary, and emergeocy OC buses are energized. 

DC utility recaptocle. 

Four covered DC utility receptacles are provided In 
the aircraft, one In the flight compartment on the 
right side near the floor doors, one on the left 
forward side of the cargo compartment under the 
static line retriever storage mounts, one on the 
interior lights panel facing the left passenger door, 
and one in the tsil section aft of the cargo door 
opening. The flight compartment receptscle ls power­
ed from the main bus and is protected by the JO. 
ampere circuit breaker marked FRONT; the two 
rear receptacles are powered from the secondary 
bus and are protected by the 20,ampere circuit 
breaker marked REAR. The forward fuselage rec­
eptacle Is powered from the main bus and protected 
by a 50-ampere circuit bresker marked UTILITY 
RETRIEVER. 

ALTIINATING CUIIENT POWEi SUPPI.T STSTIM. 

The AC power supply system consists of three 115-
volt 400-cycle, 3 phase Inverters and one single 
phase 400-cyc!e !nvener, which convens 28-volt OC 
to 115-volts AC power. 

MAIN/STA-T INVEITII. 

The main/standby Inverters provide power to the AC 
Instrument buses (figure 1-8). On some aircraft the 
main inverter is powered from the secondary bus 
and the standby Inverter from the emergency bus. 
W Ith these two buses energized. automatic change­
over from the main to standby Inverter takes place 
lf the main inverter falls, or 1f the external power 
source is disconnected from the aircraft when the 
engines are Inoperative and the inverter switch and 
battery MASTER switch are at MAIN and BATTERY 
MASTER. On some aircraft the main and standby 
Inverters are powered by the emergency bus. Auto­
matic changeover on these aircraft only occurs when 
the main inverter tails. The circuits are protected 
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by 25-ampere circuit breakers labeled IJ.'\JVERTER 
POWER MAIN and STANDBY. 

WEATMER RADAR INVERTER. 

The weather radar inverter, 115-volt 400-<:ycle, 3 phase 
provides AC power to operate the WEATHER RADAR 
SYSTEM. 

TACAN/.RADAR ALTIMETER INVERTER. 

The tacan/radar altimeter inverter, 115-volt, 400-
cycle, single phase, is powered by the main DC bus 
and provides power to operate the tacan/radar alti­
meter systems. 

Inverter 1witche1. 

The main/standby inverter switch is a three-position 
toggle switch located on the electrical power panel 
(figure 1-11) in front of the copilot's position. The 
switch is marked INVERTER with positions marked 
MAIN, OFF, and STBY. When selected to MAIN or 
STBY the inverter energizes the AC instrument buses. 
When the switch is selected to OFF, both inverter 
circuits are deenergized. The T ACAN/RADAR AL TI­
METER inverter switch is located on a panel below 
the main standby inverter switch (flgure 1-11). The 
weather radar inverter is controlled by either the 
RADAR MASTER switch or the RADAR INVERTER 
switch, either of which is located on the sliding 
radio console (figure 4-9). 

AC failure light. 

ln conjunction with the main/standby inverters an 
AC failure warning light marked FAILURE is lo-

cared on the AC power panel (figure 1-11). The light 
will illuminate if the inverter switch ls at OFF, 
if the inverter switch is at STBY and the standby 
inverter fails, _or U the inverter switch is at MAIN 
and both inverters fail. The light circuit is pro­
tected by the 3-ampere circuit breaker marked 
FAILURE LlGHT on the INVERTERS section of 
the circuit breaker panel 

AC 1tandby inverter light. 

An AC standby light marked STANDBY is located on 
the electrical power panel (figure 1-11). The light 
will illuminate when the main inverter fails and the 
standby inverter comes into operation, and also when 
the inverter switch is in the STBY position. The 
light circuit is protected by the 5-ampere circuit 
breaker marked RELAYS-STANDBY on the INVER­
TERS section of the circuit breaker panel, 

Tacan/radar altimeter inverter AC failure light. 

An AC failure warning light marked FAILURE is 
located on the TACAN/ RADAR ALTIMETER control 
panel (figure 1-11). The light will illwninate if the 
inverter switch is ON, but the output of the inverter 
is not within normal voltage limits. 

Alternati119 current in1trument tran1former1. 

Two 115/26 volt AC instrument transformers, main 
and standby, reduce the U~volt AC supply from the 
inverter to provide 26-volt AC for the flight and engine 
instruments. Two one-ampere fuses, MAIN andSTBY, 
protect the circuits to each transformer against 
overload. 

electrical switch panels-typical 

Figure 1-9 Electrical SWitch Panels - Typical 
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Instrument transformer seledor switch. 

An instrument transformer switch on the AC fuse 
panel (figure 1-10) is marked INST. TRANSFORMER, 
with positions MAIN and STBY. Malfunction of the 
main instrument transformer will be indicated by 
illumination of the 26 V AC failure light. Positioning 
of the selector switch to STBY will allow the in­
struments to be powered through the standby instru­
ment transformer. 

Instrument transformer failure light. 

An instrument transformer failure light on the co­
pilot1 s flight instrument panel (figure 1-16), is marked 
26 V AC. The light will illuminate if the 26-volt 
AC power from the main instrument transformer 
falls. 

HYDRAULIC POWER SUPPLY SYSTEMS. 

The normal hydraulic system (figure 1-12) is pri­
marily powered by twoengine-drivenhydraulicpumps, 
one on each engine, which supply fluid at pressure 
from the hydraulic reservoir to operate the landing 
gear, wing flaps, wheel brakes, and nose wheel 
steering circuits. In the event of a malfunction of the 
engine-driven pumps, or when they are inoperative, 
power can be supplied for operation of all the circuits 
of the normal hydraulic systems by means of a 
manually-actuated hydraulic handpump 1n the flight 
compartment, provided the handpump selector (figure 
1-14) is positioned at NORMAL SYSTEM. ln the event 
of low fluid level in the hydraulic reservoir, or mal­
functioning of the system, the handpump can be used to 
supply power for the emergency system, provided the 
handpump selector is positioned at EMERGENCY 
SYSTEM. In this condition the handpwnp draws fluid 
from the emergency reserve level of the hydraulic 
reservoir to replenish the wheel brakes hydraulic 
accumulator and to extend the nose gear, provided the 
brake accumulator handpump charging and nose gear 
down handpump selectors are at ON. 

NORMAL HYDRAULIC SYSTEM. 

The normal hydraulic system consists of the engine­
driven hydraulic pumps, hydraulic reservoir, filters, 
check valves, thermal relief valves, a hydraulic 
system pressure gage, pressure switches, low pres­
sure warning lights, a pressure shutoff valve, and the 
handpump. Fluid drawn from the reservoir by the 
engine-driven pumps is supplied at a regulated nominal 
pressure of 3000 psi to the actuating cylinders of the 
various hydraulic circuits, through a series of filters, 
selector valves, check valves, and restrictors. The 
handpump is used to supply power in the event of mal­
functioning of the engine-driven pumps, or when they 
are inoperative. 

Hydraulic reservoir and sight gage. 

The hydraulic reservoir is installed forward of the 
bulkhead behind the pilot's seat. A sight gage on the 
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ac-dc power panels 

F igur e l-11 AC - DC Power Panels 

reservoir is marked at the full and refill points. The 
total capacity is l. 8 gallons with 0.28 gallon expansion 
space. The normal system has 1.17 gallon usable, with 
0.35 gallon reserved by a standpipe for emergency use. 

Hydraulic pressure shutoff valve lever. 

The hydraulic pressure shutoff lever is immediately 
forward of the cabin and flight compartment heating 
control panels, on the bulkhead behind the pilot's seat. 
The lever is marked HYDRUULIC PRESSURE SHUT­
OFF VALVE with positions marked ON and OFF, the 
forward position of the lever being ON and the aft 
position OFF. in the event of a serious loss of fluid 
in flight, selection of the lever to OFF shuts off the 
hydraulic fluid suppiy to all circuits. The fluid in the 
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wheel brake system. however, will permit the brakes 
to be operated enough times for a normal landing, pro­
vided the brake hydraulic pressure gage is registering 
near normal pressure before applying the brakes. 

The hydraulic pre.ssure shutoff valve lever 
must not be left in an intermediate position. 
A closed or partially closed valve will 
cause excessive heating of the hydraulic 
fll:id due to restriction of flow and result­
ant damage to hydraulic system seals. 

The hydraulic system pressure gage mounted on the 
pilot's pedestal (figure 1-13), is remotely operated by 
an electro-hydraulic pressure transmitter connected 
to the pressure line of the normal hydraulic system. 
Power is taken from the 26-volt, 400-cycle AC bus, 
protected by a l-<1mpere fuse labeled ENG INST RIGHT. 
The gage is marked SYSTEM HYDRAULIC PRESSURE 
and is calibrated from O to 4000 psi. 

Hydraulic low preasvre waming lighta.. 

Two hydraulic low pressure amber warning lights 
are mounted aOOve the hydraulic pressure gage on 
the pilot's pedestal (figure l-13) and are marked 
HYDRAULIC PUMPS, LOW PRESSURE, and LEFT 
and RIGHT respectively. The press-to-test lights are 
powered from the main bus and will go out when the 
pressure in their respective systems reaches 1500 psi, 
and will illuminate when the pressure drops to 1100 
psL The lights are protected by a 5-ampere circuit 
breaker labeled PRESS WARN HYD OIL. Malfunction­
ing of one pump does not appreciably affect the system 
except for a slight increase in retraction tim.e of the 
landing gear and does not, therefore, constitute an 
emergency. Toe low pressure warning lights are 
provided to give an indication that a pump is defective. 

Note 

The low pressure warning lights may flicker 
during gear extension under certain condi­
tions, but a momentary flicker does not in­
dicate ~ fault in the system. 

EMERGENCY HYDRAUUC SYSTIM. 

The emergency hydrat...lic system consists of the 
hydraulic handpump and four selector valves (figure 
l-1 ➔). Toe four selector valves are for nosewheel 
down, brake accumulator charging, landing gear emer­
gency down, asid :;ystem selection. The ::::y5tem is 
used, in the event of low t1i.:id level in :he hydraulic 
reservoir or malfun...-::tloning of the norm:11 byJr,wlic 
system, to suppl~ fluid at prc::3sure from ~::,;_ ,::.mc.r­
gency reserve level of the :-c;::;ervoir to replc:r:ish the 
wheel brakes hydraulic accumulator and to extend the 
nose gear. Before the system can be used, the hand-
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pump selector must be positioned at EMERGENCY 
SYSTEM and each of the other three selectors at ON 
as desired. 

Hydra.,lic handp.,mp and handle. 

The hydraulic handpump ls beneath an access door 
in the flight compartment floor at the forward left 
side of the sliding console (figure 1-14). The re­
movable handpump handle is stowed in clips on the 
back of the copilot's seat and, when inserted into the 
handpump socket, can be actuated with a fore-and­
aft motion to supply pressure to the hydraulic system. 

Hydra.,lic handp.,mp ••le.tor. 

The hydraulic handpump selector on the hydraulic 
emergency selector panel (figure 1-14) is marked 
HANDPL'MP SELECTOR, with positions NORMAL 
SYSTEM and EMERGENCY SYSTEM. When posi­
tioned at NORMAL SYSTEM, the hydraulic hand­
pump can be actuated to supply pressure to the 
norm1.l hydraulic system in the event of malfunction 
of the engine..Jriven pumps or when they are inopera­
tive. When positioned at EMERGENCY SYSTEM, the 
handpump can only be used to replenish the wheel 
brakes hydraulic accumulator and to extend the nose 
gear, provided their selectors are at ON. When the 
panel cover is raised. an internal microswitch acti­
vates two lights powered from the main bus through a 
5-ampere circuit breaker labeled UTlLITY. 

Note 

The emergency hydraulic system does not 
extend the main gear~ The main gear emer­
gency extension is mechanically actuated. 

FLIGHT CONTROLS. 

The primary flight control surfaces consist of aile­
rons , elevators, and rudder. They are actuated 
mechanically from either the pilot's or copilot's 
position by interconnected and conventional wheel­
type control columns and rudder pedals. The range 
of aileron movement, however• varies in accordance 
with the position of the wing flaps. Trim tabs, oper­
ated from :he flight compartment, are located on the 
right outboard aileron, the elevators, and on the rudder. 
An artificial stall warning system is incorporated. 

Control colum"-

A control column with a W-type control wheel (figure 
1-2) is provided at both the pilot's and copilot's 
positions. Movement of the control column fore or aft 
mechanically actuates the elevators and controls the 
aircraft in the pitching plane. Rotation of the control 
wheel mechanically actuates the aileronsandprovides 
lateral control of the aircraft. A momentary contact 
aileron trim tab switch. a microphone switch,, and 
space provision for an automatic pilot release button 
are provided on the outboard handgrip of each control 
wheel. 

-
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Ailer- trim twitch. 

The momentary contact aileron trim tab switch on 
the control wheel (figure 1-2 sheet 1) is marked 
L/W DWN and R/W DWN with arrows Indicating the 
direction of movement. The switch electrically oper­
ates the trim tab, hinged to the right outboard aileron, 
through an actuator in the aileron powered from the 
secondary bus, protected by a 5-ampere circuit 
breaker labeled AILERON TRIM TAB. The deflection 
of the trim tab is shown on the aileron trim tab 
position indicator. 

Ailer- ttlm tob pooitiotl indicator. 

The aileron trim tab position Indicator ls located on 
the overhead console (figure J-3). The Indicator Is 
operated electrically, and is powered from the second­
ary bus through the aileron trim tab circuit breaker. 
The pointer moves over a scale graduated in In­
crements of 3.75° and shows the deflection of the 
trim tab, The extremities of the scale are marked L 
and R. Tab travel is: UP 15° .:!: l ', DOWN 15' ! l °, 

1i.vator tTitft tab hondwh .. 1. 

The elevator trim tab handwheel is mounted on a 
pedestal at the right of the pilot's seat (figure 1-2 
sheet I). Rotation of the handwheel mechanically 
actuates the elevator trim tabs. The position of the 
elevator trim tabs Is indicated by a pointer in a 
window at the top of the pedestal which is marked 
NOSE DOWN (forward), TAKE-OFF RANGE, and 
NOSE UP (aft). Each indicator graduation represents 
5° of tab travel. Tab travel is: UP 10' :::J', DOWN 
20'> ~ 1 g.. 

lludde, p•dak. 

Rudder pedals (figure 1-2, sheet I), which mechanical­
ly operate the rudder, are provided at both the pilot's 
and copilot's positions. Toe brake pedals, which are 
an integral part of the rudder pedals, are located 
immediately above them. Each rudder bar can be 
adjusted for reach by a handle marked RUDDER 
PEDAL ADJUSTER, on the pedestals in front of the 
pilot's and copilot's positions. 

lu.W.W trim tab handwhe•I. 

The rudder trim tab handwheel on the overhead con­
sole (figure 1-3) is marked RUDDER TRIM. Rotation 
of the handwheel mechanically actuates the rudder 
trim tab. The position of the trim tab is indicated by 
a pointer moving over a scale adjacent to the hand­
wheel. The scale is graduated in increments of7,5' of 
tab travel, and is marked LH at one end and RH at the 
other. Tab travel Is: LEFT 15° + 2° RIGHT 15° + 2°, 

-1° -r~ 
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The gust lock handle is located immediately forward 
of the throttles on the overhead console (figure 1-3). 
The handle is marked CONTROLS LOCK, with two 
positions marked UNLOCKED forward and LOCKED 
aft. When in the LOCKED position with the aileron 
and rudder controls neutral and the control column 
forward, the controls will mechanically lock. The 
gust lock handle prevents the throttles being advanced 
beyond a position allowing approximately 1600 rpm. 
A trigger on the gust Jock handle must be pulled down 
before the handle can be released from the locked or 
unlocked positions. 

WING FLAPS. 

A double-slotted full-span type wing flap system ls 
actuated by pressure supplied from the normal 
hydraulic system (figure 1-12) to a wing flap actuator 
in the cargo compartment roof; movement is then 
transmitted from the actuator through mechanical 
linkage to the flaps. Operation of the wing flaps is 
controlled by the wing flap selector lever in the flight 
compartment, through an internal follow-up valve 
which allows the flaps to be positioned at any point 
within flap range. Movement of the flaps is indicated 
on the wing flap position indicator in the flight compart­
ment. Since the ailerons droop with the lowering of 
the flaps, the range of aileron movement varies in 
accordance with the position of the flaps. Movement 
of the flaps is also mechanically transferred to the 
horizontal stabilizer so that it trims automatically 
throughout the full flap range. Wing flaps are held 
mechanically in the UP position, and hydraulically in 
all other positions. 

W;.,g flap .... do, i.v•r. 

The wing flap selector lever is located in the over­
head console (figure 1-3). A sprlng-Josded button Is 
inset in the lever handle. The lever is marked FLAPS 
and has the normal operating settings marked 15' 
to 40' in 5° increments. Detents are provided at the 
15' and 20° positions, Operation of the lever actuates 
the wing flaps through hydraulic and mechanical 
link.age, and the movement of the flaps Is recorded on 
the wing flap position indicators. The spring-loaded 
button in the lever handle must be depressed before 
the lever can be moved from one position to another. 

w;.,g flap -ition Indicator. 

The wing flap position indicators are on the left side 
of the pilot's and copilot's flight Instrument panels 
(figures 1-15 and 1-16) adjacent to the airspeed indic­
ator. Each indicator Is marked FLAP POSITION and is 
graduated in 5° increments from 0° to 40"', with 
numerals at the l 0° marks. The indicators are 
mechanically operated and indicate wing flap position. 



SlAll WARNING SYSTEM. 

An artificial two-stage,. stall warning stick shaker 
system is incorporated into the flight control system. 
Low and high intensity stick shakers are mounted on 
each control column and are automatically energized 
during flight as follows; the low intensity shakers at 
approximately 8 knots above the stall speed, and the 
high intensity shakers at approximately 4 knots above 
the stall speed. This warns the pilot and copilot of 
the approach to the stall by vibration of both control 
columns. The stick shakers can be energized for rest 
purposest when the aircraft is on the ground., by means 
of a test switch. Electrical power for the lift trans­
ducers and lift computers is supplied from the 115-
volt, 400-cycle~ AC bus, protected by two !--ampere 
fuses~ High and low stick shaker motors, energized 
by the lilt computers, receive operating power from 
the DC emergency bus through three 3-.ampere circuit 
breakerslabeledSTALL WARNING L. LOW, R. HlGH, 
and LEFT ll !GH, and a -'>-ampere circuit breaker labeled 
STALL WARNING HJGH SHAKERS. 

low inten1ity atoge. 

The low intensity stage consists of a left lift trans .. 
ducer, a flap position potentiometer, a lift computer, 
low intensity stick shakers, and a test switch. The 
circuit can only be tested in the left position of the 
test switch. The vane of the left lift transducer will 
respond to movement of the stagnation point as the 
stall is approached, and change the voltage to the 
lift computer. The lift computer compensates this 
voltage for flap position, detected by the flap posi­
tion potentiometer_. and operates the low intensity 
stick shakers to provide a mild vibration of both 
control columns at approximately 8 knots above the 
stalling speed. The low intensity stick shakers are 
operative through all flap and power settings~ 

Hleh ;,..,,.ity stage. 

The high intensity stage Is a duplication of the low 
intensity stage except that two lift transducers, two 
lift computers, and two flap position potentiometers 
are in.stalled, ln addition, the high intensity stage 
only operates when either or both throttles are more 
than 3/ 4 inch forward of the fully closed position 
measured on the console, and the flap setting is 
19~ or more~ This stage provides a very pronounced 
control column vibration7 compared to that of the 
low intensity stage. 

Stall warning , .. , 1witdL 

A three-position toggle switch on the pilot1s instru­
ment panel (figure 1-15) ls marked STALL WARN 
TEST. The center (oft) position ls unmuked, and 
the other positions are marked LEFT and RIGHT 
respectively. Selection of LEFT or RIGHT enables 
a circuit continuity check of the high intensity stick 
shakers to be carried out. The circuits of both low 
intensity stick shakers can be checked only when 
the switch is selected to LEFT. The tests also in-
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sure that both AC and DC power are available to the 
systems. 

LANDING GEAR. 

The landing gear is a tricycle type installation con­
sisting of two main gear units and a steerable nose 
gear unit* All units are fully retractable and are 
operated hydraulically (figure l-12). Each main gear 
unit consists of a pneudraulic shock strut, a drag 
strut, an up-lock and a down-lock, and a hydraulic 
retraction .actuator that retracts the unit into the 
engine nacelle. The nacelle doors are mechanically 
connected to the main gear unit so that on extension 
and retraction of the gear unit the doors are opened 
and closed accordingly. Each main gear unit has two 
11.00 x 12 wheels, one on each side of the shock stru~ 
equipped with disc type brake units. The nose gear 
unit consists of a pneudraulic shock strut and a 
hydraulic retraction actuator that also serves as a 
drag strut~ The actuator retracts the gear unit into a 
well In the fuselage nose. The doors are opened and 
closed by a mechanical linkage connected to the shock 
strut in such a way that the aft doors are closed and 
the forward fairing rem lins open when the gear unit 
is d,.)Wil. The .steerable nose gear unit adjusts auto­
matically in the fore-and-aft direction when the nose­
wheel tires are off the ground. The nose gear unit 
has two 7 .50 x l 0 wheels,. one on each side of the 
shock strut. When the landing gear is fully retracted, 
all units are covered by their respective doors. 
Selection of the landing gear to either the up or down 
position is controlled by the landing gear selector 
lever on the overhead console. The landing gear 
selector valve, electrically operated by the lever 
from the emergency bus, is also electrically connect­
ed to a weight switch on each gear unit which pre­
vents retraction of the landing gear when the shock 
struts are compressed. When all units are up and 
locked, the selector valve is arranged to automatically 
relieve the hydraulic pressure ln the landing gear 
system~ Should a system malfunction occur_. the land­
Ing gear may be lowered by means of the controls 
provided for this emergency. These controls include 
the hydraulic emergency selector panel, the hydraulic 
handpump and handle, and the main gear emergency 
extension handle~ Refer to Section 11[ for the pro­
cedure to be followed for emergency lowering of the 
landing gear. 

Landing gear selector lev•r~ 

The landing gear selector lever, on the left side of 
the overhead console (figure J-3), is marked LANI). 
ING GEAR with positions UP and DOWN, and Is elec­
trically connected to the landing gear selector valve 
through a two-position switch. The selector lever, 
recognized by Its wheel-shaped handle, has a trigger 
which must be depressed to release the lever locking 
pawl before the lever can be moved from one posi­
tion to another. The wheel-shaped handle contains 
a red warning light. Power for the selector valve 
and warning light are supplled from the emergency 
bus through -'>-ampere circuit breakers labeled 
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UNDERCARRIAGE HYDR and UNDERCARRIAGE 
WARN. 

1.andi,,e 11•ar indicator li11ht•. 

Three green, press .. to,.,test indicator lights are on 
the electrical switch panel (figure 1-9) and are 
marked LANDING GEAR and LOCKED DOWN. The 
lights are individually marked LEFT, NOSE, and 
RIGHT and each will come on when its respective 
gear unit is locked down. The intensity of the lights 
is controlled by the warning lights intensity switch 
at the right side of the electrical switch panel. 
Power is supplied from the main bus through a S­
ampere UNDERCARRIAGE IND circuit breaker. 

Landing 9ear index mark$. 

A white and red index mark is painted on the inboard 
side of each main gear locking mechanism, and are 
visible from the cargo compartment, Alignment of the 
marks on the Individual gear indicates a locked down 
condition. 

landi,,e IJHf wami,,e ham and warniftlJ light. 

The landing gear warning horn in the flight compart­
ment is powered from the emergency bus and pro­
tected by a 5-ampere circuit breaker labeled UNDER­
CARRIAGE WARN. The horn will sound and the red 
warning light in the landing gear selector lever handle 
will illuminate if both throttles are closed to approxi­
mately 17 - 20 in. Hg, and the landing gear is not 
locked down. 

landi,,e ,..,, wami,,e horn and wamlntl light t•ot 
1witdt. 

A two-position toggle switch, spring loaded to OFF, 
is located on the electrical switch panel (figure 1-9), 
and ls marked HORN TEST. The switch is used for 
ground testing the operation of the warning horn. If 
the throttle levers are closed, a test of the warning 
light in the landing gear selector lever can be made. 

The tests only check the operation of the 
horn and light and do not constitute a con­
tinuity check of the electrical system. 

1_.,.cy landing por down Hle<tor handllt. 

A handle on the emergency hydraulic selector panel 
(figure 1·14) Is marked EMERGENCY LANDING 
GEAR DOWN SELECTOR with positions OFF and ON. 
The handle, when moved to ON, operates a valve 
which allows hydraulic return Ouid from the up side 
of the landing gear actuators to bypass the landing 
gear selector valve and enter the common return 
line to the reservoir. This bypass action allows for 
any electrical or other malfunction of the landing 
gear selector valve, which might cause it to remain 
in the 'upt jX)Sition. Therefore, for any emergency 
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operation of the main gear or nose gear, the handle 
muse be selected ON. As an additional safeguard 
this handle overrides the nose gear emergency ex­
tension handle, which cannot be pulled until the emer­
gency landing gear down selector ls moved to ON. 

If the emergency landing gear down selector 
handle is moved slightly out of the OFF posi­
tion, the landing gear will fail to retract 
when the landing gear selector lever is 
placed in the UP position. 

Main gear •..,_•ncy exten..,. handlla. 

A main gear emergency extension handle, on the bulk­
head behind the pilot's seat (figure 1-2 sheet 2) is 
marked EMERGENCY MAIN GEAR LOWERINGPULL 
TO RELEASE. Pulling the handle mechanically re­
leases each main gear up lock and allows the gear to 
extend and lock down by gravitational force and 
slipstream pressure. 

No1e gear down handpump 1eNldor, 

A nose gear down handpump selector on the hydraulic 
emergency selector panel (figure 1-14) is marked 
NOSEWHEEL DOWN HANDPUMP SELECTOR with 
positions OFF and ON. When the selector is at ON, 
the nose gear may be pum;,ed down by actuation of 
the hydraulic handpump, provided the HANDPUMP 
SELECTOR is at EMERGENCY SYSTEM, and the 
EMERGENCY LANDING GEAR DOWN SELECTOR 
is at ON. 

Not• t•or •mwa•ncy •xtet1sion handle. 

Tbe nose gear emergency extension handle on the 
hydraulic emergency selector panel (figure 1•14) is 
marked NOSEWHEEL EMERGENCY DOWN (AIR) 
PULL & HOLD UNTIL LOCKED. Before pulling the 
handle, insure that the EMERGENCY LANDING GEAR 
DOWN SELECTOR is at ON. When the handle is 
pulled, it releases a compressed air charge from an 
air bottle to force the nose gear down. The handle 
must be held extended until the nose gear Is locked 
down. 

Note 

The compressed air charge in the air bottle 
can only be used once In flight. It should be 
used only as a last reson if the gear unit 
cannot be extended by the emergency hyd­
raulic system. 

NeM 1•• alu.ervotion window. 

On some aircraft an observation window at the left of 
the step in bulkhead 60.0 in the Olght compartment 
permits visual in-flight inspection of the nose gear by 
a crew member should doubt exist regarding nose gear 
condition. 
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NOSEWHEEL STEERING. 

Ground steering of the aircraft is controlled by a 
nosewheel steering wheel, through a 62• range of 
directional movement of the dual nosewheels, when 
the steering system is operative. The system con­
sists of an electrical nosewheel steering switch, a 
hydraulic nosewheel steering valve, a hydraulic nose­
wheel steering actuator,, and a nosewheel steering 
wheel that is connected mechanically to the steering 
actuator. Selection of the steering switch to ON 
actuates the steering valve, to allow pressure from 
the hydraulic system (figure 1-12) to pass to the steer­
ing actuator.. Movement of the steering wheel mech­
anically selects the direction and amount of travel of 
the actuator, which hydraulically positions the dual 
nosewheel to the required angle. The system Is irre­
versible so that the dual nosewheels maintain the 
direction and angle of displacement selected by the 
steering wheel when the steering switch is at ON. 
When the nose gear shock strut is fully extended, 
a weight switch overrides the hydraulic actuator and 
the dual nosewheels are centered by self-centering 
cams. When the system is inoperative, steering can be 
accomplished by differential application of the brake 
pedals, but turns should be made slowly and at a 
large radius to preclude imposing excessive side loads 
on the nose gear unit. The nosewheel steering valve 
is powered from the emergency bus through a S­
ampere UNDERCARRIAGE HYDR circuit breaker. 

O:> not attempt to restrain or operate the 
steering wheel when the steering switch is 
at OFF. Manual control of the steering wheel 
in this condition would cause fluid to be 
emptied from the nose gear shimmy damper 
during ground maneuvering. 

The nosewheel steering wheel is on the left side of 
the flight compartment (figure 1-2 sheet I) and is 
marked NOSEWHEEL STEERING. The rim of the 
wheel has a radial line, denoting nose gear centered., 
with directional arrows marked LEFT and RIGHT. 
An indicator pointer attached to the axle of the wheel 
provides a fixed datum reference. 

The nosewheel steering two-position switch is above 
and forward of the nosewheel steering wheel on the 
left side of the flight compartment (figure 1-2 sheet I). 
The switch ls marked NOSEWHEEL STEERING with 
positions marked ON and OFF. 

WHEEL BRAKES SYSTEM. 

The wheel brakes system is controlled from the 
pilot's and copilot's brake pedals which are connected 
mechanically and hydraulically to disc type brakes in 
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the main wheels. The brakes are operated by hy­
draulic fluid from the wheel brakes hydraulic accumu­
laror, which is supplied with pressure from the 
hydraulic system (figure 1-12) and ls fed through 
brake control valves and safety valves to the wheel 
brakes. A parking brake is incorporated in the system. 
An emergency air system, consisting of an air bottle 
and an air control valve and a wheel brakes emer­
gency lever, is connected directly to the wheel brakes. 

Brak• pedals. 

The pilot's and copilot's brake pedals are the upper 
portions of the rudder pedals in the flight compart­
ment (figure 1-2, sheet I). The brake pedals are 
connected mechanically to the wheel brake control 
valves7 and must be depressed to transmit hydraulic 
pressure to the wheel brakes. The degree of braking 
action applied to the wheel brakes is dependent on 
the force exerted on the brake pedals. 

Parking brake handle. 

The parking brake handle mounted on the pilot's 
pedestal (figure 1-13), is a push-pull, turn-to-lock type 
marked PARKING BRAKE. Toapplythepark!ngbrakes, 
depress the brake pedals and pull the parking brake 
handle fully out, then turn it 90• clockwise to lock it 
in the extended position. To release the parking brake, 
the brake pedals should be depressed and, at the same 
time. the handle turned 90° counterclockwise and push .. 
ed fully in. 

Emers,ency wheel brC1ke1 lever. 

The em,~rgency wheel brakes lever is mounted on the 
windshield center post (figure J-2, sheet I) and is 
marked EMERGENCY BRAKE. Pulling the handle 
mechanically operates a valve in theemargencybrake 
air system and allows the compressed air from the 
air bottle to be applied progressively to the brake 
discs of the main wheels, in the event of hydraulic 
system malfunction. 

The emergency wheel brakes lever mustnot 
be operated with a pumping action otherwise 
the compressed air supply will be depleted 
rapidly. 

Brake accumulator handpump chargi119 selector. 

The brake accumulator handpump charging selector 
on the emergency hydraulic selector panel (figure 1-14) 
beneath an access door in the flight compartment 
floor, is marked BRAKE ACCUM'R HAND PUMP 
CHARGING with positions OFF and ON. The selector 
should be positioned at ON and the hydraulic hand­
pump selector at NORMAL SYSTEM, in the event of 
malfunctioning or failed engine driven pumps. The 
hydraulic handpump selector should be at EMER­
GENCY in the event of low fluid level. Actuation of the 



handpump will then replenish the brakes accumulator 
to a safe operating level 

lrake hydraulic pre11ure gage. 

The brake hydraulic pressure gage mounted on the 
pilot's pedestal (figure 1-13), is rem~tely operated by 
an electro-hydraulic pressure transmitter connected 
to the pressure line of the brake system. Power is 
taken from the AC instrument bus through a !..ampere 
fuse labeled ENG INST RIGHT. The gage is marked 
BRAKE HYDRAULIC PRESSURE and is calibrated 
from O to 4000 psL 

INSTRUMENTS. 

The pilot and copilot are each provided with a set of 
flight instruments, each set grouped on a panel direct­
ly in front of the individual One magnetic standby 
compass and two clocks are installed. 

PITOT-STATIC SYSTEM. 

There are two independent pi tot Sta tic systems, one 
on each side of the fuselage (figure 1-17). Each system 
consists of an electrically heated pitot head and below 
it, two independent static ports. The left pitot head is 
connected to the pilot's airspeed indicator. The right 
pitot head is connected to the copilot's airspeed 
indicator, the two thrust indicators and the fan air 
pressure switch of the cabin heating and ventilating 
system. The lower static port of each system is 
connected to the pilot1s airspeed indicator, altimeter 
and venical velocity indicator. The upper static pon 
of each system is connected to the copilot's airspeed 
indicator, altimeter and vertical velocity indicator. 
Power for pitot head heat is taken from the OC emer­
gency bus through the JS-ampere P !TOT INSTRUMENT 
L and R circuit breakers and is controlled by the pitot 
heat switch on the de-icing panel The lift transducer 
anti-icing system is controlled through the pitot heat 
switch. Refer to Section IV. 

Note 

If a discrepancy occurs between the pilot's 
and copilot's airspeed indicators, a mal­
function in the thrust indicating system or 
the fan air pressure switch should be sus­
pected. If this occurs, the right pitot head 
can be isolated from the malfunction and 
routed only to the copilot's airspeed in­
dicator by selecting the EMERG OFF posi­
tion of the thrust indicator selector. 

Thrust indicators. 

A thrust indicator (figure 1-4) is installed for each 
engine. Each indicator is a direct reading type and 
registers rpe difference between the dynamic pres­
sure in its respective propeller slipstream and the 
dynamic pressure in the free..air stream. ln addition 
to the right fuselage pitot head. each instrument has 
two pitot heads mounted one on each side of its re-

T.O. IC-,A-1 

spective engine nacelle. A thrust marker operated 
by ~ set knob at the base of the instrument may be 
preset as desired to provide a reference for main­
taining thrust settings. The electrical power for pitot 
head anti-icing is from the secondary bus, and is 
protected by IO-ampere circuit breakers labeled 
PITOT ENGINE INNER and OUTER. 

With the thrust indicator selector in emer­
gency position, the thrust indicators are 
unreliable. 

Thrust indicating 1y1tena seledor. 

A two-position thrust indicator selector on the co­
pilot's flight instrument panel (figure 1-16) is marked 
THRUST IND. FREE STEAM PRESS. with positions 
NORMAL and EMERG OFF respectively. AtNORMAL 
the free..air pressure at the pitot head on the right of 
the fuselage nose is fed to the thrust indicators (in 
addition to slipstream pressure), copilot's airspeed 
indicator and heating system fan air pressure switch. 
At EMERG OFF, the free-air pressure is fed only to 
the copilot's airspeed indicator. This position should 
be selected (counterclockwise 180j if a malfunction 
occurs in the thrust indicating system. 

If the thrust indicator selector is moved to 
EMERG OFF in flight the heating fan air 
pressure switch will be inoperative and the 
cabin heating system will reven to ground 
mode. ln this event the combustion air fan 
circuit breaker on the CABIN HEAT & 
VENTILATION panel should be pulled to 
prevent damage to the combustion air fan. 
To insure that flight compartment heating 
system remains in flight mode, check that 
COCKPIT AIR SELECTOR is at FLIGHT 
position. 

Note 

Should a discrepancy occur between the 
readings of the pilot's and copilot's air­
speed indicators. a malfunction of the 
thrust indicators or fan air pressure switch 
should be suspected. 

A.inpeed indicators. 

Two airspeed indicators (figure 5-1) are installed. 
Each instrument is graduated in 5-lcnot increments 
from 30 to 260 knots, with a numeral at the 30-knot 
graduation, the SO-knot graduation, and at each SO­
knot graduation thereafter. Each instrument is con­
nected to a separate pitot and static source, thus 
providing independent operation. Colored markings 
are applied, with no parallax error, to the instrument 
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glass to indicate ranges of airspeed. A white index 
mark provides indication of any movement of the glass 
face 1n relation to the instrument case. A color­
coded annular rlng Is mechanically connected 10 the 
flap indicator. Extension or retraction of the flaps, 
causes the rlng to move around the airspeed indicator 
dial, and the color coding ls visible through an un• 
painted portion of a plexiglass cover. The colored 
portion consists of a white arc and a yellow radial. 
The yellow radial indicates the maximum speed for 
flap selection, and will constantly show the maximum 
allowable flight speed at all flap angles. The white 
arc represents the range of airspeed for that parti­
cular amount of flap; the lower end of the white arc 
shows the level flight stall speed at maximum gross 
weight. 

A•imeten., 

Three altimeters (figures 1-15 and 1-16) are installed, 
two barometric and one radar. The two barometric 
altimeters are the three-pointer type. The long 
pointer lndlcates lOO's of feet, the small pointer 
indicates IOOO's of feet and the triangular-tipped 
pointer Indicates 10,000' s of feet. A striped low 
altitude wsrn:lng symbol ls visible at altitudes below 
I 6,000 feet. On altimeters with the low altitude warn­
Ing symbol at the nine o'clock position, there ls an 
additional 10,000-foot reference. This reference 1B a 
white stripe that follows the 10,000-foot pointer around 
the Inner perimeter of the altitude scale. A baro­
metric pressure set knob Is located at the bottom 
left of the instrument and 1B used to set the baro­
metric scale. The pilot's altimeter is connected to 
both lower fuselage static ports while the copilot's 
ls connected to both upper static ports. 

The radar altimeter 1B Installed on the pilot's In• 
strument panel (figure J.15). Altitude is displayed 
by a slngle pointer and Is reliable from 0.10,000 feet 
over land and 0.20,000 feet over water, Reliability Is 
reduced in banks of 60° or more and climb or dives 
of 70° or more. A rellablllty circuit disables the 
Indicator and masks the pointer when signals are 
unreliable, 

Jura and 1llp lndicato,1. 

Two four-minute turn and slip Indicators are Installed 
(figures 1-15 and 1-16), A one-needle width deflection 
Indicates the aircraft ls turn:lng one and one-half 
degrees per second while two needle widths indicate 
a rum of 3 degrees per second. The ball indicates 
"quality'' of rum, Le., coordinated, sllpplng or skfdd.. 
Ing. The Instruments are powered from the 2 8-volt 
DC bus and protected by 5,,ampere circuit breakers. 

Vffllcal voloclty lndk-1. 

Two vertical velocity indicators are installed (figures 
1•15 and 1-16). Each Instrument ls graduated In hun­
dreds of feet per minute for the first 1000 feet of climb 
or descent. Thereafter, the scale Is graduated In 500-
foot inerements with the numerals I, 2 and 3 to indicate 

thousands of feet per minute climb and descent. The 
pilot's indicator is connected to both lower fuselage 
static ports. The copilot's lndicator ls connected to 
both upper static ports. 

Attitude i11dicoton. 

Two attitude indicators with self-contained gyros are 
Installed, one on each pilot's flight instrument panel 
(figures 1-15 and 1·16). The pilot's instrument is 
limited to ~ 27° of pitch and Is unlimited in bank. The 
copilot's instrument, which also supplies radar an­
tenna stabilization slgna.ls, Is limited co ~ 70" of pitch 
and 100° of bank. On some aircraft the Instruments 
are automatically erected and erection times vary 
from 3 to JS minutes. For instrumentshavlnga caging 
knob, the gyro may be manually erected. Some in­
dicators have an attitude warning flag to indicate 
insufficient electric power to the instrument. ln· 
dlcators not having an attitude warning flag can be 
distinguished by absence of the flag prior to application 
of power. The miniature aircraft may be adjusted 
relative to the horizon bar by use of the pitch trim 
knob. Three-ilhase, 115 volt, AC power from the in­
verter drives each instrument gyro. Two one ampere 
fuses labeled horizon (/IA and (/IC protect each circuit. 

The attitude warn:lng flag Is an indication 
of Insufficient electric power only. It does 
not appear with malfunet!Ol\8 of other com­
ponents within the instrument. Instruments 
without an attitude warning flag should not 
be used for Instrument flight until 15 
minutes after electric power has been 
applied. 

The copilot's attitude indicator, In addition to pro­
viding normal Indications of aircraft attitude, 1B 
modified to provide roll and pitch signals for stabiliz­
ation of the weather radar system antenna (radar on 
operate or contour modes). The instrument le In• 
stalled on the copilot's flight Instrument panel {figure 
1-16) and provides a visual Indication of the aircraft's 
attitude in relation to the horizon. A 115-volt, 4-00-
cycle, three phase AC auppJy from the radar inverter 
(with the radar operating) or aircraft Inverter drives 
the Instrument gyro. The circuit from the radar 
Inverter is protected by a 2.ampere circuit breaker on 
the radar power panel, while two fuses on the AC !use 
panel protect the aircraft Inverter circuit. The 
mlnlature aircraft can be adjusted to compensate for 
pitch trim by means o! a pitch trim knob at the lower 
edge of the instrument. The Instrument Is limited to 
Indicate 70" In pitch an(! I oo• In bank. The gyro shoulct 
be caged prior to engine start and approximately one 
minute allowed after engine start(withinvertersw!tch 
at MAIN) for the Inverter to acbleve full output, and 
for the gyro erection system tobeglnoperatlon, before 
uncaging It. Several minutes are required for the gyro 
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to completely erect to true vertical. Low power or 
power failure to the gyro ls Indicated by the appearance 
ofa fluorescent disc In the gyro power failure indicator. 

The gyro should always be caged when in• 
verter output Is switched off. 

lodor 9yro power fallur• indicator. 

The radar gyro power failure Indicator is a rotating 
(cup.shaped) disc type indicator and Is connected 
electrically to the input side of the gyro control. One 
half of the cup-eh.aped disc is painted black and the 
other Is painted fluorescent. The normal presentation 
of the indicator is for the black painted surface to be 
visible to the operator, l! however low Input voltage or 
a failure in one or more phases of gyro Input power 
occurs the fluorescent side of the disc will become 
visible. In the event of gyro power failure indication, 
the weather radar system should be switched off, 
automatically the gyro power transfer relay will be 
deenergized and the gyro will be powered from the 
aircraft instrumenr buses. 

Mafnnl• staa,dlly compau. 

The magnetic standby compass Is mounted on the 
windshield center post, (figure 1-2 sheet I) with its 
correction card Immediately above it. 

I WARNING I 
When reference to the standby magnetic 
compass Is necessary, the windshield heat 
switch must be OFF. With windshield heat 
ON, the cycling of electric power creates 
erratic magnetic deviation and causes un­
reliable standby compass Indications. 

Clock,. 

Two clocks of the elapsed time, eight-day type are 
each located on a side panel (figure 1-18). A stop. 
watch knob and a wlndlng,/setting knob are at the top­
rlgbt and bottom-left respectively of each instrument. 
On some aircraft Type A•l3A clocks replace the 
stopwatch clocks. Each A-13A clock is an eight-day 
center-second movement, and incoI')X)rates anelapsed 
time, mechanism. An elapsed time, zero-reset flyback 
knob and a winding/setting knob are at the top­
right and bottom-left respectively of each instrument. 

A direct-reading outside air temperature gage is in• 
stalled 1n the flight compartment roof (figure 1-2, 
sheet 1) above the pilot's seat and Is graduated in 
degrees Fahrenheit and Centigrade. 
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Sh-•fleld approach ,p .. d indicator. 

A short-field approach speed indicator is located on 
the side panel above the pilot's flight instrument 
panel. The !n<licator ls calibrated for the final 
approach phase of a short-field landing, flaps 40°. 

The Instrument dial ls marked SLOW and FAST on 
the left and right side respectively. of a triangular 
shaped index mark. Alignment of the pointer with the 
triangle during the final approach represents the 
optimum approach speed for an aircraft gross weight 
of 28,500 lb (1.23 Vs at 40" flap setting). A diamond 
shaped index mark on the SLOW side of the dial 
represents the optimum approach speed for all air­
craft gross weights up to 26,000 lb (1.16 Y sat 40" 
flap setting). For gross weights between 28,500 lb 
and 26,000 lb, short-field approaches are made by 
positioning the pointer between the two index marks, 
the exact location being decided by interpolation, 
depending upon gross weight. For example, at a gross 
weight of 27,250 lb the optimum approach speed in­
dication would be midwaybetweenthetwoindexmarks. 

N-

The approach speeds appropriate to gross 
weight, as shown in Performance Data 
T.O. 1C-7A-l-l, will be ma!ntainedbyuseof 
the indicator. 

With flaps at 30", the approach speed indicator may 
be used In the same manner as for 40" flap setting. 
However, because pointer position is related to angle 
of attack, a specl!ic pointer position at welgbts below 
26,000 pounds will give slightly higher speed mar• 
gins above the power-off stall at 30• flap than at 40° 
flap. 

The optimum approach speed is determined by the com­
putation of factors supplied by the right wing lilt trans­
ducer, which compensates for variations in gross 
weight up to 26,000 lb. Maintaining the pointer in the 
correct location for gross weight will hold a constant 
angle of attack. Any change in the angle of attack will 
affect the location of the airflow stagnation point at 
the wing leading edge and vary the load on the lift 
transducer vane, thus producing a deflection of the 
indicator JX>inter to a fast or slow value .. 

EMERGENCY EQUIPMENT. 

Emergency equipment in the aircraft consists of fire 
detecting and extinguishing systems for the engines 
and combustion heaters, portable fire extinguishers~ 
an alarm bell system, emergency exits, first aid 
kits and a crash axe. 

FIH DnKTING AND EXTINGUISHING SYSTEMS. 

Fire detecting and extinguishing systems are pro­
vided to detect and combat fire in the engine and for­
ward nacelle and the combustion heaters. The engine 
fire detecting system employs continuous wire-type 
elements to monitor the engine areas, whUetheheater 
fire detecting system employs a blmetal type element 



in each heater combustion chamber. Power for the 
detecting system is taken from the !l5-volt, 400-
cycle AC bus, while OC power is taken from the 
emergency bus for engine fire extinguishing and 
from the main bus for heater fire extinguishing. 
These circuits are protected by two 2-ampere fuses 
labeled ENG FIRE DET, two 5--ampere circuit breakers 
labeled FIRE EXTINGUISHER LEFT and RIGHT, and 
two 5--ampere circuit breakers labeled FIRE EX­
TINGUISHER COCKPIT and CABIN. 

Freon for the engines and carbon dioXide for the 
heaters is stored under pressure in containers and 
is discharged into the overheat area by the operation 
of the applicable control. All fire controls are group­
ed on the emergency panel in the flight compartment. 
Indicator discs are provided on the outside of the 
aircraft for ground checking of the container condition. 
A means of testing the warning lights and the engine 
fire detecting circuit ls provided. For the purpose of 
engine fire detecting and extinguishing, each engine 
nacelle is divided into three zones~ zone 1 is the 
front of the engine forward of the auXiliary firewall, 
zone 2 is between the auxiliary and the main fire­
walls and forms the engine accessories compart­
ment, while zone 3 extends from the main firewall 
aft to the front spar and includes the main gear well. 
One fire detecting element monitors zone 1 while the 
other element monitors zones 2 and 3. Extinguishing 
agent is provided only for zones 2 and 3. 

Engine fire extinguisher handlet.. 

Two engine fire extinguisher handles. one for each 
engine, are located on the emergency panel (figure 
1-18) in the flight compartment. The handles are 
marked FIRE-PULL and incorporate red warning 
lights. When either handle ls pulled a cartridge is 
electrically detonated and a slug is fired into the 
appropriate extinguisher container, instantly releasing 
the extinguishing agent to blanket the fire area in 
zones 2 and 3 of the appropriate engine. If a second 
release of extinguishing agent ls required, the handle 
is pushed in and turned 90° counterclockwise and 
pulled again. In this case the second container will be 
discharged. 

Note 

Each container can be discharged once 
only. Therefore, both containers can be 
discharged into one engine, or each can 
be discharged into its respective engine. 

Engine fire woming lighb. 

Two engine fire warning lights are incorporated in 
the engine fire extinguisher handles (figure 1-18), 
marked RIGHT ENGINE ZONES 2 AND 3 and LEFT 
ENGINE ZONES 2 AND 3 respectively, and two on 
the emergency panel are marked ENG FIRE ZONE I. 

Note 

When a warning light illuminates to indi-
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cate an overheat condition it will go out 
when the condition no longer exists. The 
light will illuminate again if a further 
overheat condition occurs. 

Engine fire detedion test twitch. 

A toggle switch marked FIRE DETECTION, is located 
in the center of the emergency panel (figure 1-18). 
The switch is spring-loaded to the down (off) position. 
When held (up) in the TEST position all engine fire 
warning lights should illuminate. Failure of the lights 
to illuminate indicates a fault in the detecting cir­
cuit, control units, or individual lights. 

The test switch is not connected tO the heater 
fire warning lights. 

Engine fire extinguisher indic:ating ditc1. 

A yellow and a red colored disc are located on the 
underside of each wing between the nacelle and the 
fuselage (figure 1-20). When a fire extinguisher handle 
is pulled, a plunger operated by the pressure of the 
extinguishing agent punctures the yellow disc. Should 
either container reach an excessive temperature, a 
thermal plug in the container will melt and allow the 
extinguishing agent to blow out the red disc and ex­
haust to atmosphere. 

HEATER FIRE DOECTING AND EXTINGUISHING 
STSTIMS. 

The combustion heaters of the flight and cargo com­
partment heating systems are each provided with a 
fire detecting circuit and an indicator light, a one­
pound bottle of carbon dioxide (CO2) fire extinguishing 
agent, and two indicating discs. Each heater fire 
detecting and extinguishing system is independent of 
the other, but both function in the same manner. When 
the temperature in a heater becomes excessive, it 
causes a bi~metal fire detecting element in the heater 
combustion chamber to complete an electrical circuit, 
powered from the main bus, and the appropriate 
heater fire warning light on the emergency panel in the 
flight companment will come on. Whenthellghtcomes 
on, the guarded extinguisher switch below the llght 
should be selected to its up position to complete an 
electrical circuit from the main bus. This energizes 
a solenoid which actuates a rod on the bottle, mow1ted 
on the heater tray, containing the extinguishing agent. 
The rod unseats the check and main valves at the top 
of the bottle and the contents pass through piping to 
the heater combustion chamber, and to a spray ring 
around the hearer inlet duct. At the same time the 
yellow indicating disc ls punched out to show that the 
extinguishing system has been operated. If the pres­
sure in the bottle reaches a dangerous level> usually 
due to excessive temperatures. a disc in the flood 
valve of the bottle will break and the extinguishing 
agent released will blow out the red indicating disc. 
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Figure 1-18 Emergency and Side Panels 
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Heote, ftre extinguisher ,witches. 

Two guarded heater fire extinguisher switches are 
provided below their respective warning lights on 
the emergency panel (figure 1-18) in the flight com­
partment. Selecting the appropriate switch operates a 
solenoid valve to release extinguishing agent in the 
heater combustion chamber and from a spray ring 
around the heater inlet duct. 

The heater air control handles should be 
selected to close the air supply ducts when 
a heater fire is indicated. 

Two press-to-test heater fire warning lights are 
mounted on the emergency panel (figure 1-18). The 
lights are marked F!RE CONTROL, COCKPIT HEAT­
ER FIRE WARN, and FIRE CONTROL, CABIN HEAT­
ER FIRE WARN respectively. The appropriate light 
will illuminate when an overheat condition exists in 
either the flight com;,a rtment or cargo compartment 
heater~ 

Heater fire extinguisher indicating discs. 

A yellow and a red colored disc are provided for both 
the flight compartment and cargo compartment heater 
fire extingUishing systems. The two discs for the flight 
compartment are on the left side of the aircraft nose 
while those for the cargo compartment are on the 
right side of the fuselage, forward of the wing. The 
discs indicate in a similar manner to the engine fire 
extinguisher indicating discs .. 

PORTABLE FIii EXTINGUISHERS. 

Three Type CF3Br portable fire extinguishers are 
mounted in quick release clips, one below the pilot's 
seatt one on the aft face of the cargo compartment 
forward bulkhead, and one on the left cargo compart­
ment wall immediately aft of the cargo compartment 
passenger door. The extinguishing agent is released 
when the hand-operated lever at the top of the ex­
tinguisher is depressed. 

EMERGENCY EXITS. 

Two emergency exits are provided in the flight com­
partment and four in the cargo compartment. 

Flight <omportnMnt. 

The flight compartment exits consist of a hatch in 
the roof, immediately aft of the pilot's position, and 
a bottom hatch in the well behind the pilot's and co­
pilot's seats. Access co the bottom hatch is gained 
by opening the two doors in the flight compartment 
floor. The hatch may then be opened by pressing a 
button and turning a handle, marked EXIT RELEASE-

T.0. IC-7A-I 

PRESS BUrroN AND TURN HANDLE, located on the 
aft part of the hatch, The hatch may be jettisoned, if 
required, by operating a handle located in a recess in 
the bulkhead above the doors and marked BOTTOM 
HATCH JETTISON - OPEN JNSIDE DOORS BEFORE 
PULLING H:\}lDLE. The upper doors must be opened 
first as they would be difficult to open during flight 
with the lower hatch jettisoned. The roof hatch is 
opened by pressing a button adjacent to the handle and 
turning the handle., located on the roof at the hatch, 
marked EXIT RELEASE - PRESS BUTTON ANDTCRN 
HANDLE. The roof hatch is hing~d on the right-hand 
side and is not jettisonable. A webbing strap marked 
EMERGENCY SLIDE is fitted below the roof hatch on 
the bulkhead and is provided to aid escape from the 
flight compartment. Toe flight compartment bottom 
hatch may be used for exit during flight but the roof 
hatch, due to its proximity to the propellers, is for 
use on the ground only with the engines stopped. 

Cargo compartment. 

The cargo compartment emergency door, on the left 
side near the wing leading edge is jettisonable. 
The handle is marked EMERGENCY EXIT - LEFT 
GCARD AND TURN HANDLE TO OPEN. The right 
passenger door is jettison.able, and has a jettison 
lever handle above the door marked CABIN DOOR 
JErnsoN - PCLL LEVER DOWN. The cargo door may 
be opened but must not be jettisoned during flight. 
The left passenger door is not jettisonable. The 
cargo door may be jettisoned, on the ground to provide 
an additional emergency ex.it. The cargo door is 
jettisoned by pulling a handle, located on the left 
side of the cargo compartment aft of the passenger 
door, marked CARGO DOOR JETTISON-LIFT GUARD 
AND PCLL HA..'lDLE. When the cargo door is jettison­
ed, the draftproof door is automatically retracted. The 
cargo door may also be jenisoned from outside the 
aircraft by a handle, located on the right side of the 
fuselage aft of the passenger door, marked CARGO 
!XXlR JETTISON -OPENHATCHANDPCLLHANDLE. 

MISCELLANEOUS EQUIPMENT. 

The following paragraphs describe the miscellaneous 
items of equipment in the aircraft. 

Pint aid kits. 

four first aid kits are provided, one in the flight 
compartment and three in the cargo compartment.. The 
flight compartment kit is in a stowage above the access 
ladder on the left side, The cargo compartment kits 
are in brackets attached to the cargo compartment 
walls, one on the left side aft of the emergency door, 
one on the left siQe forward of the passenger door, 
and one on the right side forward of the passenger 
door. 

Crash axe. 

A crash axe for emergency use is mounted on the 
flight compartment bulkhead, in the cargo compart-
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ment to the left of the interconnecting door 5 The axe 
is strapped into position by Velcro tape which fastens 
around the handle, and is released by peeling one end 
of the tape off the other end. 

ENTUNCI DOORS. 

Entrance to the aircraft may be made through either 
of two passenger doors, a flight compartment bottom 
hatch, or by the cargo door and ramp. 

Two passenger doors at the aft end of the cargo com­
partment, one on either side, are provided. Both doors 
are fitted with flush handles which spring out for 
grasping when a button on the handle is pressed. Both 
doors are provided with door-stays to hold the doors 
open on the ground; the stays are stowed on the inside 
of each door at a position marked STOWAGE DOOR 
STAY. 

flltht compari-nt bottom hatch. 

Entrance may also be made to the flight compartment 
by means of the flight compartment bottom hatch. The 
hatch incorporates a handle similar inoperariontothe 
passenger doors. When the flight compartment bottom 
hatch is opened from the outside, the folding doors in 
the flight compartment floor must be pushed upwards to 
gain access to the flight compartment. 

Corgo comportment / flight compartment door. 

A sliding door separates the flight compartment from 
the cargo compartment. The door may be opened from 
either side by pressing down a spring-loaded knob 
marked OPEN, The door may be locked, from the 
flight compartment side only, by means of a slide 
catch marked LOCK ON-OFF. A label on the flight 
compartment side of the door reads THIS DOOR MUST 
REMAr:-J OPEN WHEN CARGO IS CARRIED. The door 
is held in the fully open position by a lever catch. 

Dnftproof door. 

A retractable draftproof, semi-rigid door separates 
the cargo compartment from the tailcompartrnentand 
the cargo door. A strap and a cable are provided as 
hand grips to be used for extending the door and for 
aiding spring assists in retracting the door. The door 
will automatically retract if the cargo door is jettison­
ed. 

SEATS. 

The pilot and copilot seats are identical and each Is 
of tubular construction with a fiberglas seat pan and 
cushioned seat. Each seat is adjustable horizontally 
and vertically and can be located at the required 
position by means of spring-loaded levers at the sides 
and front of the seat respectively; arm rests are also 
provided and are hinged to the side frames of the seat 
back: in such a manner that they can be raised and 
moved back when not required. Each seat ls equipped 
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with a Type MB-2A shoulder harness attached to the 
Type MA•! inertia reel or the Type MA-2 multi• 
directional harness reel. The reel is mounted behind 
the seat and is controlled by a lock lever at the left 
side of the seat pan. A Type MD-I safety belt is 
attached to the bottom of the seat-back assembly. A 
hand-hold above each windshield is provided for use 
when vacating the seat. 

The flight compartment seats can be Individually ad­
justed horizontally through a range of four inches 
and locked at any one of five positions by means of 
two interconnected levers, one at each side of the seat 
base. The levers are spring-loaded to the down posi­
tion, and pulling either of them up mechanically 
withdraws two eyebolts from their engagement holes in 
each guide rail and allows the sear to be moved for­
ward or alt to the desired position. Releasing the 
spring--loaded levers allows theeyebolts to engage with 
the holes nearest to that position when the seat is 
readjusted slightly forward or aft. 

Vertical adiuatment lever. 

The flight compartment seats can be individually 
adjusted vertically through a range of seven inches 
and locked at any one of seven positions by means 
of a lever pivoted at the Jeft side under the front of 
the seat pan. and spring-loaded to the aft position. 
Pulling the lever forward from the right side mech­
anically withdraws two eyebo!ts from their engage­
ment holes in the frame assembly bottom slides:, ancl 
allows the seat to be moved upward under the in­
fluence of two springs, or downward under the rn ... 
fluence of the occupant's weight, to the desired 
position, Releasing the spring-loaded lever when the 
desired height is reached allows theeyebolts to engage 
with the holes nearest to that position. Insure that 
eyebolts are securely engaged. 

Shoulder ho,ne11 reel lock leve,. 

A cwo;x,sition shoulder harness reel lock lever• with 
quadrant assembly, ls attached to the left side of each 
pilot1s seat pan. The lever ls used to actuate the reel 
mechanism into the "manual lock" (lever forward), 
or the 11automatic lock" (lever a.ft). position. ln the 
manual lock position the sear occupant is restrained 
against any forward or sideways movement. and this 
position is used for take-off and landing. In the auto­
matic lock position the seat occupant may lean for .. 
ward 18 inches, If desired. In aircraft fitted with the 
Type MA-! reel, should an inertia force of between 
2 and 3g be subjected to the aircraft, the reel will 
lock and prevent the seat occupant from being thrown 
forward. lt will also lock, at increased'g1 increments" 
within a 120° forward arc, In aircraft fitted with the 
Type MA-2 reel, should an acceleration be imparted 
to the seat occupant, in any direction_. of between 2 to 
3g, the reel will lock and prevent the sear occupant 
from being thrown forward or sideways. In both types 
of reel, after being locked automatically, unlocking 



ls carried out by moving the reel lock lever fully for­
ward and then fully aft. This will return the reel ro 
the automatic lock position. 

I WARNING I 
When the lever Is in the forward position 
at manual lock, leaning forward Js re­
stricted. Therefore. prior to an emergency 
landing, all the required switching opera• 
tions should be carried out before select­
mg manual lock. 

AUXILIARY EQUIPMENT. 

Equipment not directly contributing to the flight of 
the aircraft, bur which enables the aircraft to per­
form certain speclalized functions, is described In 
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Section IV. The following systems and equipment are 
covered; 

1. Heating and Ventilating Systems. 

2. Deicing System. 

3. Oxygen System. 

4. Lighting Equipment. 

5, Alarm Bell System. 

6. Ignition Analyzer. 

7. Winterization Equipment. 

8. Radios, 

9. Navigation Equipment. 

!O. Radar. 

servicin1 data 
FUEL QUANTITY 

FlcL TANK (STANDARD OR FULLY FlcL• l'SABLE IN LEVEL 
. 
; 

SELF-SEALING) SERVICED GAL POUNDS FLIGHT (APPROX) GAL 

LEFT WL'iG Standard 414 2484 414 
TMK Self~ sea lin2: 403 2418 403 

NOR~lAL RIGHT WING Standard 414 2484 414 
TAKK Self-sealing 403 2418 403 

: TOT AL (t\ormal Standard 828 4968 828 
: Confllrnration) Self-sealing 806 4836 806 

FORWARD TANK 480 2880 480 
FERRY REAR TANK 480 2880 480 

TOTAL (1\laximum for ferry) 1788 IO, 728 l, 742 

•Fuel weight is based on 6.0 pounds per gallon under standard day conditions at sea level, Total weight of 
fuel depends on specific gravity and the temperature, The fuel quantity gages do not have the notation full. 
and variations in gage readings should be anticipated when the tanks are fulL 

OIL QUA1'TITY 

EACH MAIN OIL TANK I GAL 
; 

AUXILIARY OIL TANK GAL 
USABLE OIL 20.4 

I 

(Used with long range 
AIRSPACE 7.5 ferry tanks) 
Sl'MP (Trapped to engine 

! but dra inable) 1.8 USABLE OIL 18,0 
TOTALTANK VOLl'1\!E I 29.7 I 

NOTE 

22,2 gal oil are required to replenish a tank after a complete oil change, 

FLUlD SPECIFICATIONS 

FUEL: MIL-G-5572, GRADE 115/ 145 

ALTERNATE FUEL: MIL-G-5572 GRADE 100/ 130 

OIL: MIL- L-22851 TYPE II GRADE 1100 

HYDRAl'LIC FLUID: MIL-H-5606 

DEICL'iG F Ll'lD: MIL-F-5566 

PROP DEICER FLUID: MIL-F-5566 

ENGL'iE FIRE EXTINGUISHER FLUID: FREON 1361 and 1382 (TROPICAL) 

Figure 1-19 Servicing Data 
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servicing diagram 

3 

1. FUEL TANK 
1. FUEL TANK GROUNDING JACK 
3. FUEL TANK FILLER NECK 
4. PROPELLER DEICING SYSTEM RESERVOIR 
5. FUEL TANK BOOHER PUMP AIID MANIFOLD 

WATER DRAIN$ 
6. OIL TANK 
7, OIL TANK DRAIN 
a. FUEL SYSTEM FILTER DRAIN 
9. ENGINE FIRE EXTIHGUISHER INDICATING 

DISCS {OH WING LOWER SURFACE) 
10. CUii< HEATER FIRE EXTINGUISHER CONTAINER 
II. ENGIHE FIRE EXTINGUISHER CONTAINER 
12. EXTERNAL POWER RECEPTACLE (LH SIDE OF 

FUSELAGE) 
13. EXTERNAL POWER CART 
14. ENGINE DRAIN BOX 
15. OIL PRESSURE TRANSMITTER {COLD WEATHER 

SERVICING POIHT) 
16, THRUST IIIOICATll<G SYSTEM MOISTURE TRAPS 
17. HYDRAULIC SYSTEM RESERVOIR 
IS. BATTERY SUMP JAR 

19, BATTERY 
lll. EMERGENCY OXYGEN CYLINDER AHO GAGE 
21. HYDRAULIC SYSTEM GROUND RIG CONNECTION 

POINTS 
22. BRAKE ACCUMULATOR, EMERGEHCY AIR 

BOTTLES CHARGING POINTS 
23. HOSE GEAR DOWN EMERGENCY AIR BOTTLE 
2A. FLIGHT COMPARTMENT HEATER FIRE EXTIN­

GUISHER INDICATING DISCS 
25. FLIGHT COMPARTMENT HEATER FIRE EXTIH• 

GUISHER CONTAINER 
26. PITOT STATIC SYSTEM MOISTURE TRAPS 
27. OXYGEII CYLINDERS (2) AHO GAGE 

{AIRCRAFT SERIAL 110. 62-4171 AND 
SUBSEQUENT). RH SIDE ACCESS DOOR. 

28. OXYGEN CYLINDER {I) AND GAGE 
{AIRCRAFT PRIOR TO SERIAL 110. U.•171J 

29. CABIH HEATER FIRE EXTINGUISHER INDICATIIIG 
DISCS (OH FUSELAGE SIDE) 

30, HYDRAULIC FLUID SUMP FILLER PLUGS 
(HOT SHOWN) FOR REVERSIBLE PROPELLERS 
ARE LOCATED OIi THE TOP LH SIDE OF EACH 
PROPELLER CONTROL UNIT. 

Figure 1-20 Servicing Diagram 
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SECTION II 

NORMAL PROCEDURES 

TABLE Of CONTENTS 

PREPAR,\TION FOR FLIGHT 

PREFLIGITT CHECKS 

BEFORE STARTING ENGL.'IES 

STARTING ENGINES 

BEFORE TAXIING 

TAXIING 

ENGINE RUNUP 

BEFORE TAKE-OFF 

TAKE-OFF 

AFTER TAKE-OFF CLIMB 

PREPARATION FOR FLIGHT. 

OPaATNG tllftllCl10NS. 

2-1 

2-2 

2-14 

2-16 

2-18 

2-20 

2-22 

2-25 

2-'1:l 

2-28 

For operating restrictions and limitation imposed on 
the aircraft, refer to Section V of this handbook. 

FLIGHT PLANNING. 

Determine the fuel quantity, power settings, airspeed 
etc .. , necessary for the successful completion of the 
proposed mission by using performance data con­
tained in T.O. lC-7 A-lal. 

TAKI-off AND LA•I- DATA CAtD. 

The Take-off and Landing Data Card ls included 
with the Pilot's Abbreviated Checkllst, T.O. 1C-7A­
l CL-1. Prior to each flight, the applicable perform­
ance data will be entered on the Take-off and Land­
ing Data Card. 

atKKLISTS. 

This flight manual contains only amplified checklists. 
The abbreviated checklists have been issued as a 
separate technical order, T,O. lC-7 A-lCL-1, For 
Information pertaining to use of the checklist, refer 
to AFR 60-9. 

CRL'ISE 2-30 

DESCENT 2-30 

BEFORE LANDING 2-31 

LANDING 2-32 

TOUCH AND GO LAND!NGS 2-35 

AFTER LANDING 2-36 

POST FLIGHT ENGINE CHECKS 2-37 

ENGINE SHUTDOWN 2-38 

BEFORE LEAVING THE AIRCRAFT 2-39 

The pilot is responsible for the proper use of the 
checklist. He will insure that It is used in direct 
reference during ground and flight operations ex.­
cept during take-off, climb, landing, or critical emer­
gencies, (in these instances flight crews will refer 
to the applicable checklist before performing the opera­
tion, or afterward to insure completion of all phases 
of the operation concerned.) The nomenclature 
P, CP, FE and LM used hereafter will refer to the 
pilot, copilot, flight engineer and loadmaster respect. 
lvely. 'The checkllst may be read by the copilot 
or flight engineer as briefed by the pllOt. Upon com­
pletion of each checklist, rhe pilot will be advised 
that the checklist called for has been completed. 
Certain items In rhe checklist that are accomplished 
by the copilot or flight engineer require coordination 
wlrh th<! pilot. These items are Indicated by a circle 
around the number of the item (e.g.,(2)). The crew 
member performing checklist duties wllJ. not proceed 
past a circled item without specific approval by rhe 
pilot. Some checklist Items may be performed slmul• 
taneously (e.g., pilot checks reversing and copilot 
checks wing and tall deicing). 

WIIGHT A_, IALANCI. 

Check the aircraft weight and balance (refer to DD 
Form 365C In the weight and balance form binder 
of Individual aircraft). Obtain take-off gross weight 
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and loading data. From this and flight information, 
complete anticipated landing gross weight and MAC 
index. Weight limitations are covered in Section V. 
A weight and balance computer Is provided with the air­
craft. It is the responsibility of the pilot to ascertain 
that the aircraft has been properly loaded. 

ENTIANCL 

The crew will normally enter the aircraft through 
either of the passenger doors, located in the aft left 
and right fuselage, or ramp at the rear of the air­
craft. However, if necessary, entrance through the 
roof hatch or emergency escape hatch in cockpit floor 
area is permitted. 

STANDARD THMINOLOGY. 

To assume complete understanding by all crew mem-­
bers, the following terminology and procedures will 
be used: 

Stanclarcl Power Ter111lo,o ... y. 

1. Max Power 

2. METO Power 

3. Climb Power 

4. Cruise Power 

The checklist challenge will be standard terminology. 
During cruise power changes the pilot will control 
throttle movement and call for the proper RPM 
senings by stating desired RPM. Example: "RPM­
twenty-one-fifty. '' 

Flap Setti .. ,. 

Flap settings will be requested in the following man­
ner: 

"Flaps thirty." 

Whenever a checklist item is affected by climatic 
conditions or hours of darkness, AS REQUIRED will 

HPOH INTHIOR INSPECTION. 

1. External power unit 

2. Fire extinguisher 

3. Wheel chocks 

4. Gear down locks 

5. Static ground wire 

6. P itot and canopy covers 

2-2 

be indicated on the checklist for the usual action 
entry. However, during accomplishment of the check­
list, the actual position of the item will be stated. 

PREFLIGHT CHECKS. 

The visual Inspections which must be accomplished 
prior to flight are the BEFORE INTERIOR INSPEC­
TION, INTERIOR INSPECTION, and EXTERIOR IN­
SPECTION. The pilot Is responsible for assuring 
that the visual inspections have been accomplished. 
The actual accomplishment may be delegated to the 
copilot or flight engineer. 

Not• 

The basic flight crew consists of a pilot, 
copilot, and flight engineer. 

Noto 

The pilot is responsible for insuring that 
the maintenance personnel have performed 
the dash 6 inspections in accordance with 
T.O. IC-7A-6. The visual Inspections re­
quirements of this manual are predicated 
upon this assumption. However, checks of 
any equipment involving safety are duplicat­
ed in the preflight checks. 

THRU-PLIGHT INSNCTION. 

When an aircraft is flown by the same crew during the 
same day, with no crew rest involved, and is assigned 
tactical or administrative missions requiring inter­
mediate stops, only items preceded by an asterisk 
( 0 ) need be checked. The remalnlng Items may be 
checked at the discretion of the pilot. All Items in 
the BEFORE TAKE-OFF and subsequent checks must 
be accomplished for all flights. For flight when 
engines are not shut down_ air crews may proceed 
from the AFTER LANDING checkl!Bt to the BEFORE 
TAKE-OFF checklist. 

Note 

An Ignition system check should be per­
formed prior to each take-off. 

In place 

ln place 

In place 

Installed 

In place 

Removed 

• 



INfll.l01. INSPICTION 

I. Forms 781 and applicable publications 

a. Status of aircraft 

b, Fuel, oil, deicing flu id, and oxygen service 

2. Form 365F and load adjuster 

3, Navigation publications 

-!. flydraulic panel 

a. Handpump selector 

b. Emergency landing gear down selector 

c, Nosewheel down selector 

d. Brake accumulator charging selector 

e. Nosei;r-ear air bottle selector 

5. Battery switch 

6. Emergency panel 

a. Engine fire extinguisher handles 

b. Fuel emergency shutoff switches 

c. OU emergency shutoff switches 

d. Cockpit heater fi.re exti.ngu isher switch 

e. Cargo compartment heater fire extinguisher 
switch 

7. Brake emergency lever 

8. Landing gear selector lever 

9. Ignition switches 

IO. Flaps 

Note 

Checked 

Checked 

Checked 

Checked 

Checked 

Checked 

NORMAL 

OFF 

OFF 

OFF 

IN 

OFF 

Checked 

IN/horizontal 

DOWN ! guarded 

DOWN 'guarded 

OOWN iguarded 

OOWN /guarded 

lK/secure 

OOWN 

OFF 

40 degrees 

Visually check that flaps are ln FULL down 
position. If necessary use hand pump to 
lower flaps. Use brakes to deplete hydrau­
lic pressure. 

l I. flydraulic handpump handle 

12. Carburetor air 

13. Oxygen SupPly valve 

l 4. Portable fire extinguisher 

15. Portable oxygen unit 

a. Smoke mask 

Stowed 

COLD 0 RMI 

As required 

Checked 

Checked 

Attached 

T.O. lC-7 A-1 
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I 6. Access ladder 

l 7. Hydraulic reservoir 

18. First a id kit 

l Q. Ey,.L au He pressure shutoff valve 

20. Heacer and ventilation panel 

a. Master switches 

b. Fae! switch 

c. Ignition switches 

d~ Anti-icing switches 

21. Emergency slide 

22. Main gear emergency handle 

23. Cargo door master switch 

24. Seat belt/smoking sign switches 

25. Emergency lights 

26. Circuit breaker panel 

a. Circuit breakers 

b. Emergency bus switch 

c. Secondary bus switch 

d. FM power switch 

e. Instrument transformer 

f. Fuse caps 

27. Emergency exit jettison handle 

28. Emergency escape exit 

a. Inverter and battery access panels 

b. Escape hatch release handle 

29. Copi1ot1s attitude indicator 

30. Generator switches 

31. Power 

a. Battery voltage 

b. External power 

Stowed 

Checked 

Checked 

ON 

Checked 

OFF 

OFF 

OFF 

OFF 

Checked 

Checked/secure 

ON 

ON 

Checked/OFF 

Checked 

IN 

NORMAL 

RESET 

OFF 

MAIN 

Secure 

Safetied 

Checked 

Secure 

Locked 

caged 

ON 

ON 

Checked/OFF 

ON 

N«e. 

When eXternal power is not available the 
battery will be used to complete the power 
on checks. 
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32. DC warning and indicating lights Checked 

a. Hydraulic low pressure (2) 

b. Landing gear (3) 

c. Fuel low pressure (2) 

d. Oil low pressure (2) 

e. Generator failure (2) 

f. Inverter failure (2) 

g. 26 volt AC failure ( l) 

h. D:>ors unlocked ( 1) 

33. P itot heat 

34. Propeller anti-icmg 

35. Lights 

a. Anti collision 

b. Wing and tail 

c. Wing inspection 

d. Formation 

e. Landing 

f. Taxi 

g. Panel 

h. Standby compass 

i. llime 

j. Utility 

36. Press to test lights 

a. Oil low level ( 2) 

b. Fuel low level (2) 

c. Marker beacon ( 1) 

d. Automatic feather (I) 

e. Propeller reverse (2) 

Checked 

!WARNING I 
Physically touch the pitot heads for heat. 
Do not leave the beat applied and wait be· 
fore feeling the heads as serious burns 
may result. 

Checked ( if use is anticipated) 

Checked ( if use is anticipated) 

Checked 

T.O. IC-7A-l 
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f. Cockpit heater fire (I) 

g. Propeller low oil level (2) 

h. Cabin heater fire (I) 

i. Chip detectors (2) 

j. Ramp 15° (I) 

37. Windshield anti-icing 

a. Press to test lig,hts 

b. Windshield heat switch 

c. Failure lights 

u. Windshield heat switch 

3R. Landin~ gear warning switch 

39. Alarm bell 

40. Troop jump lights 

41. Inverters 

Noto 

Checked (when use \s anticipated) 

Checked 

NORMAL 

Out 

OFF 

If the ambient temperature is greater than 
81 'F (27'C), do not operate windshield anti­
icing on the ground. 

TEST 

Noto 

When the gear warning switch is placed in the 
test .JXtsition, the warning horn should blow 
and the warning light in the gear selector 
handle should illuminate, Both throttles 
must be in the closed position during this 
check. 

Checked 

Checked 

Checked 

a. Turn switch to lvfAIN and check both in­
verter 1ights are out 

b. Turn switch to STANDBY and check the 
standby inverter light illuminates 

c. Leave the inverter switch on STANDBY 

42, Engine flre detector system lights Checked 

43. Fuel system 

a. Quantity and distribution 

2-6 

Inoperative fire detection circuits must be 
corrected prior to flight. Fires in cer­
tain accessory areas could develop before 
detected by other means. 

Checkea 

Checked 



b. Indicating system 

(1) Press the fuel quantity test button and 
note a decrease on the fuel gages 

(2) Release the buttons and note the gages 
return to orig.inal settings 

c, Cros:-:fEed 

Checked 

Checked 

When engines are not running, position fuel 
_pumps to 1'0RMAL prior to selecting HIGH 
to preclude damage to the carburetor dia­
phragm. 

(I) Turn tee left txmst pump tc :--.:OR\I\L 
and check left fuel prc-:;::-:ut...: 1:-:c:-tcJSt.;;; 

(2) Turn the fuel selector to IJOTH ON LH 
TANK and check right fuel pt-:: :~~ir·::: incrcJ.ses 

(3) Turn the left booster tu HIGH and note 
pressure increase 

(4) Turn the fuel selector to NOR\\AL and 
check right fuel pressure decreases 

( S) Turn the left boost pump OFF and 
Check left fuel pressure decreases 

(6) Repeat the procedure with the right 
boost pump and fuel selector 

44. Inverter 

45. Secondary bus switch 

46. Power 

TOP Of AIICU.n atlCK 

l. Fuselage general condition 

a. Antennas 

b. Cargo companmem heater ducts 

2. Left wing 

a. Thrust pitot head 

b. Augmenters 

c. Oil cooler 

ct. Top accessory vent door 

e. Oil quantity 

f. Oil tank filler cap dipstick and access 
cover panel 

OFF 

DOWN. guarded 

As required 

Checked 

Checked 

T,0, 1C-7A-l 
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g. Propeller deicmg quantity. tiller cap 
and access panel 

h. Fuel tank fl Her cap and access cover 
panel 

i. Wing skin and control ~urface general 
condition 

3. Right wing 

a. Thrust pitOt head 

b. Augmentors 

c. Oil cooler 

d. Top accessory vent door 

e. Oil quantity 

L Oil tank filler cap dipstick and access cover 
panel 

g. Propeller d~lcing quantity. filler cap and 
access pane I 

h. Fuel tank filler cap and access cover panel 

i. Wing skin and control surface general 
condition 

CAIGO COMPAITMIDff CHKK 

l. Oxygen compartment 

a. Pressure 

b. Filler valve 

2. Static line retriever 

3. Portable fire extinguisher 

4. Crash axe 

5. Preheat outlet cover 

6. Pendulum release handle 

a. Cable 

b. Handle 

7. Storage compartments 

Checked 

Checked 

Checked 

Closed 

Stowed 

Checked 

Checked 

Secure 

Checked 

Recessed 

Secure 

Checked 

N-
A minimum of two (2) quarts of hydraulic 
fluid and tie-down equipment will be stowed 
in the storage compartment. 

8. Ventilation levers As desired 

2-8 
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9. Emergency exit Checked 

10. First aid kits Checked 

I I. Anchor lines and attachments Checked 

12. Door emergency exit Checked 

13. Ramp extensions Stowed 

14. Ramp door Checked 

15. Cargo door jettison handle Safetied 

16. Steady strut Stowed 

a. Anachment pin Stowed 

17. Ramp and cargo door control handles Checked 

18. Cargo loading light 

19. Left troop door 

IXTIIIOa INSPICTION 

I. Left aft fuselage 

a. Condition of skin 

b. Passenger door 

c. Windows 

d. Emergency exit 

2. Left inboard wing 

a. Flaps and flap well 

b. Condition of skin 

Checked 

The light should be stowed with the lens 
down to prevent scorching or burning of 
material in the stowage well 

Checked 

Checked 

Checked 

c. Engine fire extinguisher discs 

d. Fluid leaks 

3. Left wheel well 

a. Gear doors 

b. Fluid leaks 

c. Drag strut and linkage 

d. l.Jplocks 

e. Electrical installations 

Checked 

T.O. IC-7A-I 
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4. Left main gear 

exterior inspection diagram 

EXTERIOR INSPECTION 

VISUALLY EXAMINE EXTERIOR OF AIRCRAFT 
IH ACCORDANCE WITH THE ABOVE FIGURE 

Figure 2-1 Exterior Inspection Diagram 

Checked 

a, Strut (7 I 2 - 9 L 2" extension) 

b. Tires and wheels 

c. Brake assembly 

d, Weight switch 

e. Static ground 

f. Pneudraullc lines 

5. Left outboard wing 

a, Augmentor tubes 

b. Flu,d leaks 

c. Flaps and flap wells 

d. Control surfaces 

2-10 

Note 

Check that brake pins are not recessed 
5/ 16 inch or more within the threaded 
bushing and that disc-to-puck-housing dis­
tance does not exceed 7/16 inch. 

Checked 

• 



• 

e. Control hinges 

f. Navigation light 

g. Access panels 

h. Deicing boots 

i. SraH transducer 

j. Landing light 

6. Left engine 

a. Vent doors 

b. Flu id leaks 

c. Cowling 

d. Engine intakes 

e. Propeller assembly 

(I} Check dome plug and retainer nut are 
safetied 

(2) Check dome. hub and control unir for 
leaks and security 

(3) Check condition of blades 

:- . Thrust indicator pi tot heads 

S. Left inboard wing leading edge 

a. General condition 

b. Hearer tnrake 

9. Lefr forward fuselage 

a. Skin and antennas 

b. Brake accumularor pressure (800-850 PSI) 

c. Brake emergency air pressure (1500 to 
1600 PSI) 

d. Hydraulic leaks 

e. Nose access door 

f. Static pons 

g. Cockpit hearer fire extinguisher discs 

h. Top access panel 

i. Cockpit hearer ducts 

10. Pitot rube 

Checked 

Open 

Checked 

Checked 

Checked 

Closed/secure 

Checked 

T.O. IC- 7 A-1 
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11. Nose gear 

a. Door safery pins 

b. Nose gear doors 

c. Nose steering limit blocks 

d. Steering dlsconnect pins 

e. Weight switch 

f. Tires and wheels 

g. Strut (8 I :2 10 I /2" extension) 

h. Taxi light 

12. Pitot rube 

13. Right forward fuselage 

a. Radome 

b. Cockpit heater duct 

c. Top access panel 

d. Sratic ports 

e. Hydr au lie lines 

f. Emergency air bottle (1200 to 1300 PSI) 

g. Oxygen system pressure ( I 800 :!: 50 PSI) 

h. Nose access door 

i. Bottom escape hatch 

j. Antennas 

k. Cargo compartment heater fire 
extinguisher discs 

14. Righc inboard wing leading edge 

a. Ram air intake duct 

b. General condition 

15. Thrust Indicator pitot heads 

16. R lght engine 

2-12 

a. Propeller assembly 

(I) Check dome plug and retainer nut are 
safetied 

(2) Check dome, hub and control unit for 
leaks and secur icy 

(3) Check condition of blades 

Checked 

Checked 

Checked 

Closed/secure 

Checked 

Checked 

Checked 



' 

,. 

b. Engine intakes 

c. Cowling 

d. Fluid leaks 

e. Vent doors 

I 7. Right outboard wing 

a. Landing light 

b. Stall transducer 

c. Deicing boots 

d. Access panels 

e. Navigation light 

{. Control hinges 

g. Control surfaces 

h. Flaps and flap we Us 

i. Fluid leaks 

j. Augmentor tubes 

18. Right main gear 

a. PneudrauJic lines 

b. Weight switch 

c. Brake assembly 

ct. Tires and wheels 

Checked 

Checked 

No .. 

O!eck that brake pins are not recessed 
more than 5/ 16 inch within the threaded 
bushing and that disc-to-puck-housing dis­
tance does not exceed 7 / 16 Inch. 

e, Strut (7 I /2 - 9 I /2" extension) 

19. Right wheel well 

a. Gear doors 

b. Fluid leaks 

c. Drag strut and linkage 

d. Uplocks 

e. Electrical installations 

20. Right inboard wing 

a. Fluid leaks 

Checked 

Checked 

T.O. IC- 7 A-1 
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b. Engine fire extinguisher discs 

c. Condition of skin 

d. Flaps and flap well 

21. Right aft fuselage 

a. Condition of skin 

b. Passenger door 

c. Cargo door jettison handle 

22. Empennage 

a. Vertical stabilizer, rudder and trim tabs 

b. Horizontal stabilizer, fairings, elevators 
and trim tabs 

c. Cargo door 

d. Sready srrut 

23. Static ground wire 

BEFORE STARTING ENGINES. 

l. Forms 781 and 365F and navigation publications 

2. Aircraft commander's briefing 

•3_ Passenger briefmg 

•4. Seats, rudder pedals. safety belt. shoulder 
harness 

Noto 

Checked 

Checked 

As required 

Removed 

Checked 

Complete 

Complete 

Adjusred 

The pilot's rudder adjustment band.le will 
be positioned so as not to obstruct the view 
of the hydraulic gages and warning lights. 

5. Radios 

6. Cockpit air handles 

•7. Parking brakes 

•s. Chocks 

9. Engine switch panel 

a. Oil dilution switches 

b. Vent door switch 

OFF 

As desired 

Set 

lf hydraulic pressure has been depleted, 
the brake system must be pressurized to 
a minimum of 2000 psi by use of the hydrau­
lic handpurnp before engines are started. 

Remove 

Ser 

OFF 

As desired 

p 

p 

p 

P, CP 

P,CP 

p 

p 

P, FE 

p 

.. 
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c. Hot fuel prime switch OFF 

d. Battery switch OFF 

10. Windscreen panel Set p 

a. Windshield -wiper switch OFF 

b. Windshield heat switch OFF 

I 1. Oxygen regulators Set All 

12. Gyro compass mode switch SLAVE p 

I 3. Auto feather switch OFF p 

• 
14. Instruments Checked P, CP 

' 15. Electrical power panel Set CP 

a. Generator switches ON 

b. Inverter s\\' itch As required 

Noto 
Inverter switch will be off for battery 
starts~ 

/-

16. Free stream pressure selector t-.OR~IAL CP 

•11. Carburetor air Set p 

a. Heat levers COLD 

b. Air .switches RAM 

*18. Flaps selector 40° p 

19, lgnttion switches OFF p 

20. Mixture levers lDLE CUTOFF p 

21. Propeller levers FULL INCREASE p 

22. Gust lock LOCKED p 

23. Throttles Set p 

Noto 
~--

Open throttles approximately 1/2 inch from 
closed position for starting. 

24. Landing gear selector DOWN p 

*25. Down locks/pitot covers/chocks Aboard FE 

"'26. Before starting engine checklist Complete CP 
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STARTING ENGINES. 

•1. Propellers1Fireguard 

*2. Power 

*3. Naviga!ion lights 

• 4. Command radio 

*5. Right eniine 

a. Booster pump l\OR'.\lAL 

b, Eng:a~e starter switch 

Clear /posted 

ON 

ON 

ON 

Start 

Prior to engine start, the copilot will mom­
entarily turn the lnvener switch to standby 
and note manifold pressure setting to use 
during ignition and power checks. The pilot 
will engage the starter switch and after the 
minimum propeller revolutions are noted. 
he will direct the copilot to turn the ignition 
switch on. Simultaneously the pilot will en­
gage the vibrator and primer switches and 
hold until the engine starts. Immediately 
after the engine starts, the starter and vi• 
brator switches will be released. The co­
pilot will turn the inverter switch to ST A.'<D­
BY and check the oil pressure. The pilot will 
stabilize engine at 800 rpm with throttles 
and prime. When proper engine in(Jica­
tions are noted, the pilot will d!rect the co­
pilot to move the miXture lever to RICH. 
When a 50 - I 00 rpm drop is noted, the 
primer switch will be released. 

( l) Turn prop through 15 blades when engine 
has been shut down for a period of one 
(I) hour or longer 

2-l6 

(2) Turn prop through 6 blades if engine has 
been shut down less than one (l) hour 

c. Ignition switch ON 

d. Engage vibrator switch 

e. Engage primer switch 

O:> not use mixture lever to prime engine 
except for extreme cold weather opera .. 
tions~ Simultaneous use of both primer 
and mixture lever often results ln exhaust 
system fires and/or liquid locks. With 
hot engines and at high density altitude, it 
may be necessary to delay the initiation of 
prime until the engine fires. 

P, CP 

p 

CP 

p 

P, CP 

.. 



• 

f. Set throttles for 800 rpm 

g. Turn inverter switch to ST Al\DBY 

h. Check oil pressure indication 

If a positive indication of oil pressure is 
not indicated immediateJy, or if 30 psi is 
not indicated within 30 seconds shut the 
engine down and investigate. 

L Move mixture levers to RUIH 

j. Turn the booster pump switch OFF 

*6. Pressures 

*7. External power 

•s. Battery switch 

*9. Left engine 

•10. Pressures 

• 11. Throttles 

•12. Carburetor air switches 

*13. Starting engines checklist 

Checked 

Note 

Check oil, fuel, hydraulic and suction pres­
sures for proper indications. 

As required 

ON 

Start 

Noto 

Repeat the same starting procedures for 
left engine. 

Check 

Note 

Oleck oil, fuel, and hydraulic pressures 
for proper indication. 

1000 rpm 

Do not exceed 1000 rpm until oil pressure 
stabilizes within normal operating l.itnits. 
Then, do not exceed 1200 rpm until oil 
temperature reaches 40"C and CHT reaches 
80°C. 

Noto 

1000 rpm is recommended for all static 
ground operations. 

As required 

complete 

P, CP 

FE 

p 

P, CP 

P, CP 

p 

CP 

CP 

T.O. IC-iA-1 
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IEFORE TAXIING. 

*l. F~1 power switch 

•2. Flaps 

ON 

UP 

*3. Radio consolelTACAN/radar alt inverter As required 

a. Radios 

b. Navigation equipment 

c. Radar inverter 

d. Radar function switch 

e, lFF SlF 

*4. Alarm bell 

*5. Tgnition switch safety check 

a. Throttles closed 

ON 

ON 

ON 

STANDBY 

Caution must be exercised in ground opera­
tion m preclude a strong return which will 
damage the indicator_ Should operation on 
the ground be necessary~ make sure the 
scanning area is clear of large structures 
or aircraft. As an extra precaution# place 
antenna tilt control in lS° up position. This 
system may be employed to check operation 
of the set in runup position prior to rake-off 
in instrument conditions. 

STANDBY 

Checked 

Checked 

b. Turn ignition switches from BOTH, co 
LEFT to RIGHT, to OFF momentarily, 
then back to BOTH 

6. Stall warning and flap check 

a. Close throttles 

Perform this check as rapidly as possible. 

I WARNING I 
U the engine does not cease firing during 
this check, it is an indication that the mag­
neto ground wire is open at some point and 
any subsequent ignition check will be un­
reliable. Shut down the engine and warn 
personnel to keep clear of the propeller 
until the difficulty has been corrected. 

Checked 

b. Check flaps are at zero degrees 

2-18 

CP 

CP 

P, CP 

p 

CP 

p 

t 

.. 



c. Turn stall warning test switch to the 
right and note that neither high intensity 
shakers operate 

d. ~1ove test switch to the left. and note 
both low intensity stick shakers 
operate 

e. Hold switch to left and lower flaps to 
40°. Both low intensity shakers should 
continue to operate 

f. Turn switch to right and note stick shakers 
stop 

g. Hold switch to right and advance both 
throttles approximately 3/4 inch from fully 
closed position. Both high intensity stick 
shakers should operate and the approach 
speed indicator pointer should move fully 
into the SLOW zone 

h. Move switch to left, both high intensity stick 
shakers should continue to operate, augmented 
by both low intensity stick shakers. The indi­
cator pointer should return to the triangular 
index 

i. Release switch to OFF. Set throttles to 1000 
RP~f. Select flaps to zero degrees. Check 
that the flaps retract to the full up position. 
Shakers may continue to operate for approx­
imately 10 seconds. lndicator pointer should 
remain at the triangular index 

i. Generators 

a. Check volt readings 27.SV plus or minus 
0.5V and that ammeter readings coincide 
within 1()% of the total load 

b. Turn left generator switch OFF and check 
that left ammeter reading drops to zero and 
right ammeter increases. Check that left 
generator failure light illuminates 

c. Turn left generator switch ON 

d. Repeat procedure for right generator 

8. Wing and tail deicing 

Noto 

Checked 

Checked 

Oieck only if icing conditions are antici­
pated. 

a. Set mode switch to MANUAL 

b. Check vacuum pressure, 4 to 9 in. Hg 

c. Check deicing pressure, 14 to 16 psi 

T.O. 1C-7A-l 

CP 

CP 
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d. Check deicing boot operations 

e. Set mode switch to OFF 

9. Flight controls 

JO. Gust lock 

•u. Altimeters 

Checked 

Not• 
Controls will be visually checked through 
the full range for proper movement. 

LOCKED 

Set 

a. Obtain taxi clearance and altimeter setting 
from the control tower 

*12. Cargo/l)assenger doors 

•13. Before taxiing checklist 

TAXIING. 

I WARNING I 
It ls possible to set the altimeter 10,000 
feet in error and have the correct setting 
on the barometric scale. 11lis occurs when 
the barometric pressure set knob is continu­
ously rotated; until the barometric scale is 
out of view and the scale reappears from the 
opposite side, If the correct altimeter set­
ting is then replaced on the barometric 
scale, the altimeter will be in error by ap­
proximately 10,000 feet. To avoid this, al­
ways check the ten thousand feet pointer for 
proper indication when setting the altimeter. 

As required 

!WARNING I 
The cargo door may be open during ground 
operations. Passenger doors will be kept 
closed when engines are running. 

Complete 

P, FE 

p 

P, CP 

FE 

CP 

When the nosewheel is lightly loaded or while taxiing on wet surfaces, skidding or skipping of nosewheel may 
develop. These conditions can be prevented by slow taxi speed, gentle brake applications, and avoiding abrupt 
steering changes. ln turns or crosswind conditions, asymmetrical power may be necessary. Differential braking 
imposes excessive side loading on the nosewheel and should be avoided if possible. 

2-20 

Excessive or prolonged use of the brakes 
while taxiing will cause overheating of the 
brake assemblies with possible wheel fail­
ure and/or tire or brake fire resulting. 
Taxi speed can normally be controlled by 
use of minimum engine power and propel­
ler reversing. 800 rpm Is the minimum 
continuous power recommended during taxi­
ing to minimize spark plug fouling. 



•1. Brakes 

•2. Flight instruments 

Flaps must be retracted when taxiing over 
rough terrain. Extreme caution must be 
exercised and very low tax.i speeds ob­
served. 

A void turns with brakes locked on one side 
to prevent damage to the tires or the main 
landlng gear, When possible, avoid braklng 
to a stop in turn.s, since damage ro the nose 
landing gear and/or supporting scructure 
may result. See figure 2-2 for minimum 
space and clearances required for turning. 

Reverse taxiing ls not recommended. How­
ever if reverse taX.li.ng is necessary, the 
nosewheel steering switch must be on. Re­
verse taxiing should be started and stopped 
With the nosewheel centered, the aircraft 
should be stopped with forward thrust. Sharp 
turns and use of brakes should be avoided. 
Brakes should be applied gradually when 
braking is necessary. 

Checked 

Not• 

Hydraulic pressure must be continually 
monitored during ground operations. 

Checked,Set 

a. Check that the turn needle is indicating turn 
in the proper direction and that the hall is free 
in the race 

b, Check the heading indicators for proper indi¥ 
cation 

c. Uncage copilot1s attitude indicator 

3. Propeller reversing 

a. Set carburetor air switches to filter 

b, Set throttles to idle and push into reverse 
position. Feather button lights should come ON, 
reverse lights should come ON, feather button 
lights should go OLT 

c. Move throttles into reverse range and check 
thrust indicator for "0" reading 

d, Move throttles into normal idle position and 
check for binding, The feather button lights 

Checked 

T.O. lC- 7A-l 

P, CP 

P, CP 

P, CP 
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minimum turning radius and ground clearance 
GROUND CLEAJlA.NCES 

(LI.NDIHG GEAR IH STATIC POSITIOMJ 

PROPELLERS ____ ll.9 IN. 
FUSELAGE BOTTOM_ JJ.1 IH. 
WIHG TIPS _____ 12 l'T I tH. 

TOP 01' VERTICAL 
STABILIZER ____ Jl l'T 9 IH. 

Figure 2-2 ~finimum Turning Radius and Ground Clearance 

should come Qt\, reverse lights should go 
Ol 'T, feather button lights should go OITT. 
Check thrust indicators for positive thrust 
indication 

e. Carburetor air switches As required 

During feathering. unfeathering, and the re­
versing cycles the propeller auxiliary pump 
motor is operating. To prevent burns-0ut of 
propeller auxiliary pump motor, operations 
must be restricted to 20 seconds on (inter­
mittent duty) and 10 minutes off. 

*4. Taxi checklist Complete CF 

ENGINE RUNUP. 

1. Nosewhee 1, parking brakes Centered/set F 

2. Engine instruments Checked F, CF 

2-22 
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Not• 

Do not advance throttles beyond 1200 RPM 
until oil temperature reaches 40"Cand Cl-IT 
reaches 80"C* 

3. Autofeather system 

a. Set throttles at 1000 RPM 

b. Turn autofeather switch ON and check auto­
feather indicator li~ht illuminates 

c. Advance right throttle until left feathering 
button pulls in 

Checked 

Note 
The feathering button light should illumi­
nate and the autofeathering light should go 
out. 

d. Return the right throttle to 1000 RPM and 
simultaneously pull out the left feathering 
button alter a 200 RPM drop is observed 

Note 
At the instant feathering commences a pres­
sure differential of 45 +21/2 percent thrust 
should be indicated. -

e. Reset the autofeathering switch by turning 
it OFF and then ON 

f. Repeat the procedure to check the right en­
gine autofeather system 

g. Turn autofeather switch OFF 
Note 

{f automatic feathering is inol,)€.'rative check 
manual feathering at 1900 RPM by depress­
ing each button in turn and pulling out after 
a drop of 100 RPM. 

4, Propeller operation 

a. Set throttles to 1900 RPM 

b. Set propeller levers to fu)l decrease and 
check that the RPM decreases and sta­
bilizes to between 1100 and 1350 RPM 

c. Return the prope!ler levers to full increase 
and check the RPM return to 1900 RPM 

Checked 

Note 
[t may be necessary to exercise the propel­
ler several times to obtain 1900 RPM. 

T.O. IC-7A-l 

P, CP 

P, CP 
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5. Carburetor he.at Checked 

a. Set left carburetor heat lever to HOT 

b. Check for a rise in CAT and decrease in 
RPM 

c. Return lever to COLD position and check 
for a decrease in CAT and an increase in 
RPM 

d. Repeat procedure for right carburetor heat 
lever 

•o. Ignition system and power Checked 

2-24 

a. Set throttle to field barometric pressure 

b. Check that the tachometer indicates 2200 + 
50 RPM, and that all instruments are within 
desired range. Check thrust indicators for 
similar readings 

When making a power check. approximately 
2 RPM should be added for each k.notof head­
wind and 2 RPM subtracted for each knot 
of tailwind. 

c. Turn ignition switch to the RIGHT position 
and observe RPM 

A drop of 50 to 7 5 RPM ls normal. Maxi­
mum drop is 100 RPM provided no engine 
roughness is encountered. The maximum 
spread between drops of right and left mag­
netos should not exceed 40 RPM. It is es­
sential that all readings be allowed to Sta• 
bilize between ignition switch changes. 
This must not be construed to mean that the 
engines will be allowed to operate on single 
ignition at this speed for an extended period 
of time as preignilion or detonation may 
occur. A period as long as 30 seconds is 
not considered excessive but should not be 
exceeded. 

When RPM drop exceeds 150 or excessive 
roughness ls encountered or ignition ls ac­
cidentally turned OFF, retard thrortle to 
idle RPM before returning magneto switch 
toBOTI-1, 

d~ Return ignition switch to BO'lrl position 
to stabilize RPM 

e. Repeat this procedure with ignition switch 
in LEFT position 

CP 

P, CP 

i 
l 
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Noto 

If unacceptable magneto check occurs use 
de-fouling procedure In Section VIL 

f. Repeat the ignition check on the other eng­
ine 

7. Gust lock LOCKED 

8. Radios and navigation equipment Checked 

*9. Engine runup checklist Complete 

BEFORE TAKE-OFF. 

I. Crew briefing Complete 

a. Type take-off 

b. Performance data 

(I) Maximum manifold pressure 

(2) Take-off airspeed 

c~ Cockpit signals and communications pro­
cedures 

2. Trim 

3. Carburetor heat/air 

@Flap lever 

5. Mixture levers 

6. Propeller levers 

7. Autofeather switch 

Noto 

Only special procedures (weather, forma­
tion. etc) need he covered. If any crew 
member is not completely familiar with 
his duties and procedures, as outlined in 
emergency section, these areas will be 
covered. 

Set 

As required 

Set 

AlJTO RICH 

Full increase 

ON 

!WARNING I 
Take-off conditions such as gusty cross­
winds, inoperative nosewheel steering or 
a suspected inaccuracy of the thrust dif­
ferential system may require the auto­
feather switch to remain OFF. 

p 

P, CP 

CP 

p 

p 

CP 

CP 

CP 

CP 

p 

T.O. IC-7A-l 
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S. Fuel panel 

a. Fuel boost pumps 

b. Fuel ~ntity 

9. Hydraulic pressure 

10. lnstruments/warning lights 

a. Flight instruments 

b. Flap position indieator 

c. Engine instruments 

d. Warning lights 

11. Inverter switch 

12. LlghtB 

13. Roof hatch 

!WARNING I 
The autofeatherlng switch must be sel­
ected ON .before take-off only, and selected 
to OFF after the power reduction following 
initial climb. lts use during landing could 
be hazardous if a go-around is attempted 
and one propeller feathers due to uneven 
acceleration of the engines. 

Set 

NORMAL 

Checked 

Checked 

Checked 

Maxunum CHT for lnitlatlng the take-off 
roll is l 80"C and the minimum is 80"C. 

MAIN 

14. Cargo compartment and engines 

As required 

Secure 

Checked 

a. Check engines for fuel, oil and hydraulic 
leaks 

b. Check doors and escape hatches are closed 
secure 

c. Check brakes for overheat condition 

d. Check that passengers are secure for 
tal<e-off 

The fllght engineer will v!sua,J,ly check both 
main gear brakes fnt evidence of overheat­
Ing due to dragging brakes during taxiing. 

.... 
If ground operating time exceeds 10 min­
utes, comply with antifoullngprocedureout• 
lined In Section VlI. 

15. Before take-off checklist Complete 

2·2b 

p 

p 

P, CP 

CP 

CP 

FE 

FE 

CP 



LINI UP 

L Flight controls 

2. RMI's, standby compass 

3. !FF 

-L Anti-icing switches 

5. Line-up checklist 

TAKE-OFF. 

Checked 

N-

Controls must be checked for freedom of 
movement prior to flight anytime the gust 
lock ls placed on and then released. 

Checked 

As required 

As required 

Complete 

p 

P, CP 

CP 

P, CP 

CP 

T.O. IC-7A-1 

Depending upon the conditions encountered, various techniques for take-off must be employed in order to achieve 
satisfactory performance. At night the use of landing lights throughout the take-off run is recommended. Take-off 
data presented in the performance data section of the fllght manual should be consulted to predict the expected 
performance for the specific conditions involved in each take-off. No visual or verbal comments will be given to 
the pilot if the aircraft performance is normal. Any discrepancy which is noted will be brought to the attention of 
the pi.lot in the manner directed by the pilot during the pre-take-off briefing. Procedures for normal tal<e-off, 
short-field take-off and crosswind take-off are given in the foHowing paragraphs. 

7° flap is recommended at weight of 26,000 to 28,500 pounds or 15' flap at all weights below 26,000 pounds. Taxi 
the aircraft a short distance to align the aircraft with the runway and to center the oosewheel. Release brakes 
and advance the throttles gradually to maximum power ( 50 in, Hg, 2700 RPM at sea level standard day), 

During the take-off roll, the pilot maintains directional control with nosewheel steering until flight controls 
beeome effective. Concurrently,. the copilot shall hold the control column in the neutral position and keep the 
wings level with ailerons. As speed increases, the pilot discontinues nosewheel steering and maintains direc­
tional control throughout the take-off roll by coordinated use of aircraft controls according to the circumstances 
of speed, crosswinds and runway conditions. As the airspeed increases, the pilot will ease back on the control 
column and allow the aircraft to lift off at safe single engine airspeed~ For a smooth transition to take-off attitude~ 
rotation of the aircraft should be started prior to reaching take-off airspeed, 

SHOIT•FIILD TAlll-P 

Note 

If the nosewheel steering system is inopera­
tive, the take-off procedure is the same for 
a normal or short-field take-off except rud­
der; differential power and brakes may be 
used as requJred to maintain d!rectional con­
trol. The noeewheel steering ew Itch will be 
OFF. 

When making a short-field take-off, position the aircraft on the extreme threshold of the runway and center the 
nosewheel. Brakes will be applied and throttles advanced to maximum power. After all engine instruments have 
stabilized, release the brakes and accelerate ro take ... off speed. lnitial directional control will be maintained by 
nosewheel steering. Concurrently. the copilot shall hold the control column in the full aft posiuon and keep the 
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wings level with ailerons. When rudder control becomes effective for directional control. the pilot will dis­
continue use of nosewheel steering and transition to the yoke. After the aircraft becomes airborne, the gear anct 
naps should be simultaneously selected up. 

CllOHWIND TAKI-OfP 

!WARNING I 
Due to aircraft design, some pilots cannot 
obtain full left aileronduringmaximumper­
formance take-offs when the conr.rol column 
is in the full aft position. 

Caution must be used after take-off to prev .. 
ent aircraft from over-rotating to an angle 
which will cause a drop in airspeed and re­
sult in a stall. 

Crosswind take-offs with regard to directional control of the aircraft, are made essentially the same as 
normal take-offs. Initially, the yoke should he slightly forward and the aileron placed I.mo the wind, to 
provide posltlve ground directional control The pilot maintains directional conr.rol with nosewbeel steer­
ing and differentlal power while the copilot maintains wing level attitude with the ailerons. Transition 
to the yoke should he delayed until take-off airspeed is reached. For maximwn permissible crosswind 
components and take-off airspeeds, refer to T. O. 1C-7A-l-L 

NO flAP TAKl-0" 

Excessive differential power may cause in­
advertent autofeathering of the downwind 
engine. 

No flap take-offs may he used regardless of aircraft weight, and are mandatory above 28,500 pounds. 
The procedure is similar to a normal take-off, except that the llOSewbeel is lifted Just clear of the run­
way at approximately 65 l::nots. This pitch attitude is maintained until the aircraft becomes airborne at 
safe single engine airspeed. 

AFTER TAKE-OFF/CLIMB. 

Procedures for normal climb and ma.ximwn climb are given in the following paragraphs. METO power 
referred to in this checklist ls the ma.ximum power that can he used for an indefinite period as long as the 
m!Xture levers remain in the AUTO RICH position. (42.5 In. Hg and 2550 RPM at sea level). Nonna! climb 
is at 95 knots IAS with power set to 35 in. Hg and 2250 RPM. 

I. Gear 

@Flaps 
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Noto 

UP 

UP 

The gear and flaps should he retracted sim­
ultaneously Immediately after the aircraft 
is airborne. 

p 

CP 

.. 
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@METO power 

@Climb power 

5. Autofea!her switch 

o. Landing and taxi lights 

I WARNING I 
The flap lever will inltlally be set to half 
of the take-oft setting. When it is deter­
mined the flaps are retracting properly, 
the flap lever will be placed in the up posi• 
tion. Thls is necessary to preclude an in­
stantaneous full retraction in event of re­
strictor valve failure. 

Set 

Noto 

As the airspeed passes through safe single 
engine airspeed, reduce power to METO 
power setting. 

Noto 

lf a maximum climb ls planned the check­
list may be completed prior to establishing 
normal climb power. Maintain 95 knots !AS 
during maximum climb. 

Ser 

Noto 

After llaps are fully retracted andalrspeed 
passes through single engine best climb 
speed, reduce power to normal climb power 
settings. 

7. Cargo compartment and engines 

OFF 

OFF 

Checked 

a. Check engines and propellers for fluid leaks 

b. Check gear doors, cargo compartment, 
toad, and security of passengers 

8. NO SMOKING sign 

9. After take-off/climb checklist 

MAXIMUM CUMI 

As required 

Completed 

P, CP 

P, CP 

p 

CP 

FE 

FE 

CP 

T.O. IC-7A-l 

Mwmum cllm.be are normally used in conjunction with shortfleld take-offs when obstacles must be 
cleared,. After take-off Immediately retract gear and flaps and establish a climb angle wbich will safely 
clear obstacles. Maintain maximum power until gear and flaps are fully retracted and obstacles have 
been cleared. When clear of obstacles, transitiOII to normal or METO climb, as desired. Maxi.mum climbs 
will not be performed beyond that point at which obstacles are cleared. When a higher rate of climb is 
desired, maintain METO power and 95 knots until desired altitude ls reached. 

Du.ring maximum performance climbs, maintain airspeeds at or above computed take-off speed. As 
flaps retract, airspeed must be Increased a m!nlmum of 3 1<:nots for each s• flap retraction to prevent the 
aircraft from stal.lJ.ng. So that airspeed will Increase above these minimum values as rapidly as possible, 
climb angle should be no steeper than necessary. 
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CRUISE. 

@cruise power 

2. Boost pump switches 

3. Mixture levers 

4. FASTEN SEAT BELT sign 

Note 
Refer ro T,O, 1C-7A•l-l for power settings 
for desired RHP. 

Set 

OFF 

N-
Boost pumps will be operated in NORMAL 
above 10,000 feet or when fuel pressure 
fluctuates within limits. 

As required 

No .. 
Mixture levers are moved one at a time 
to AUTO LEAN, Refer to Section V for 
auro lean limitations,. 

E~~] 
Manual leaning of mixture beyond AUTO 
LEAN is prohibited. 

As required 

5, Cargo companment and engines Checked 

a. Check engines and propellers for fluid 
leaks 

b. Check for proper heating and lighting 

c. Check security of passengers and cargo 

Note 

Cargo compartment and engines will be 
checked hourly. 

6. Cruise checklist Complete 

DESCENT. 

P, CP 

p 

CP 

FE 

FE 

CP 

Conditions permitting, the descent from cruising altirude should be made using cruise power settings. 
If a considerable reduction in manifold pressure is required. the RPM should be reduced accordingly to 
provide one 1nc:h of Hg per 100 RPM. Ii a rapid descent Is necessary, use a clean configuration an:! 
descend at 170 knots !AS, power off. The descent checklist should be completed prior to entering the 
downwind leg of the traffic psttern. 

Rapid descents should be avoided. 
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1. Windshield heac.,anri-icing As require<! 

Should tbe descent necessitate passing 
through probable icing conditions, apply 
carburetor heat prior to entry, and maintain 
a carburetor air temperature of 1s·c 
throughout. It is possible that a rapid des­
cent from a very cold level into visible 
moisture at a warmer level can create air­
frame icing even though the ambient tem­
perature may not be conducivetoiceforma­
tion. 

2. FASTEN SEAT BELT;NO SMOKING sign ON 

3. Crew briefing 

a. TOLD card 

b. Special instructions 

4. Radar function switch 

5. Fuel panel 

a. Fuel boost pump switches 

b. Fuel tank selector 

6, Descent checklist 

BEFORE LANDING. 

I. Carburetor air 

2. Mixture levers 

@Propellers 

4. Gear 

Toe flight engineer will notify the pilot 
when the cargo and passengers are secured 
for landing. 

Completed 

Reviewed 

Briefed 

As required 

Set 

Normal 

Normal 

Complete 

As required 

Toe filter position will be selected for I.and­
ing in areas of sandyordustyconditlonsand 
when reverse is anticipated. 

Auto Rich 

2250RPM 

DOWN 

Toe pilot will check the green indicator 
lights • ON, hydraulic pressure within 
limits, tbe gear selector red light - cur. 
Toe flight engineer will visually check the 
main gear down lock index marts, and report 
condltions to the pilot. 

P, CP 

FE 

p 

CP 

p 

CP 

CP 

CP 

CP 

P, FE 

T.O. lC-7A-l 
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@Flaps 

@Propellers 

; . Hyctraulic pressure, gear 

S. Before landing checklist 

LANDING. 

NOIIMAl LANDING 

As desired 

Full increase 

Note 

Move propeller levers to full increase 
RPM when throttles are retarded below 
governing speed. 

Checked down 

Complete 

CP 

CP 

CP, FE 

CP 

Vari.able flap settings may be used. Refer to T.O. 1C-7A-l-l for threshold airspeeds and distances. 

Every landing should be planned according to runway length available and the general prevailing operating 
conditions. Normal lahdings should be planned to promote safe, smooth, and unhurried operating practtces; to 
precludeabruptreversepowerchanges;andtosavewear and near on brakes. On final approach, begin to decrease 
airspeed at a point that will allow a gradual slow-up to Normal Threshold Airspeed. 

Note 

Threshold airspeed isthatalrspeedatwhich 
roundout is Initiated. 

Roundout should be planned to arrive at the touchdown point at an airspeed above stall speed as computed 
from tbe appropriate performance chart (see T,O. 1C-7A-l-l), After the main wheels touch down, lower 
the nosewheel smoothly to the runway before elevator control is lost. When the main landing gear and 
nose landing gear are flnnly on the ground, the copilot will maintain wing level attitude and bold forward 
pressure on the control column to Insure adequate nosewbeel steering capability. 

Note 

Forward pressure on the control colwnn 
must not be such that the nose gear strut 
is fully compressed and shock absorption 
nullified. 

Concurrently, the pilot maintains directional control and decelerates the aircraft through the coordinated 
use of the rudder, nosewbeel steering, and brakes, according to the speed, wind, and runway conditions. 
If necessary, differential power may be used to assl.et In maintaining directional control Reverse 
thrust may be applied If needed. Brakes must be checked during the landing roll. When the landing roll 
1s complete and the aircraft slowed to ta.x1 speed, engage the gust lock prior to turning off the runway. 
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During gusty wind conditions, the thresh­
hold airspeed will be recommended thresh• 
old airspeed plus one-half the gust factor, 
(Any increase in touchdown speed will in­
crease landing ground roll distance). Land­
ings w Ill not be conducted if the computed 
crosswind component is not in the recom­
mended area of the applicable crosswind 
component landing chart. 
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CROSSWIND LANDING 

[Xl not transmit on HF frequencies when 
flying below 90 lets !AS with flaps less 
than 20e down, or below 70 kts LAS with 
flaps 20° or more down. The high RF 
energy level generated during transmis• 
sion will affect lilt transducer signals 
near stall speeds and nullify stick shaker 
operation and short-field approach speed 
indicatio~ 

Correct the approach drift by lowering tbe upwind wing, applying opposite rudder and differential power 
as required; maintain the correction throughout the flare. Immediately after touchdown, lower the nose­
wheel to the ground. Normally nosewheel steering will be adequate for maintaining directional control 
during ground rolL In strong crosswind, it may be necessary to augment nosewheel steering with rudder, 
brakes and differential power while the copilot maintains a wing level attitude with aileron. (Refer to 
T.O. 1C-7A•l•l for maxlrnum permissible crosswind components). 

SffOIT •fllLD LANDING 

Short-field landings are accomplished with 30/ 40° flaps, and at short-field threshold airspeed as computed 
from T.O. lC-7 A•l-l. 

Threshold airspeed is that airspeed at 
which roundout is initiated. 

Upon completion of turn to flnal approach, establish and maintain shon-f!eld threshold airspeed by a com­
bination of pitch and power. Short-field threshold airspeed should be maintained until the aircraft commences 
roundout. Power required to maintain the desired airspeed during the approach should be maintalned down 
to the commencement of tbe roundout. Power should then be reduced at a rate that places the throttle 
levers at IDLE by the tlme the aircraft has reached the level attitude during the flare. During the shon­
field approach, care should be taken to accurately monitor and maintain the approach airspeed down to the 
commencement of the flare. 

Note 

On aircraft equipped with shon-fleld ap. 
proach speed indicator, the Indicator may 
be used to maintain the optimum approach 
speed, provided 40" of flaps are used.. Short­
field approach speed Indicator readings 
should be adjusted as desired by appropriate 
change in engine power. 

Noto 

This aircraft, in common with most large 
aircraft capable of operating at low air­
speeds, has low response rates to conuol 
deflection in the landing configuration. 
Therefore, during turbulent conditions, 
large control motions may be required and 
airspeeds should be inereased as appropri­
~te to turbulence and wind conditions. 

• 
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NO fLAP LANDING 

Do not use reverse pitch prior to touchdown. 
Immediately after the main wheels are firm­
ly on the ground, move the thronles into the 
reverse range. Normally the throttles 
should be returned to the forward thrust idle 
position before resulting debris can cause 
restriction to visibility or engine damage~ 

To preclude the possibility ofoverstressing 
the center wing section upon landing, do not 
apply initial braking until the main wheels 
are firmly on the ground. The most effect­
ive braking Is obtained by repeated use of 
maximum brake for periods not to exceed 
one second followed by a momentary com­
plete release of the brakes. Maximum brak­
ing should be used only when normal braking 
would be inadequate. 

Due to aircraft design, the average pilot 
cannot obtain full left aileron during maxi­
mum performance landings when the con­
trol column is in the full aft position. 

T.O. !C-71',-1 

Base leg airspeed will be 110 knots !AS. (Refer to T.O. 1C-7A-l-l for Normal Threshold Airspeeds.) 

GO-AROUND 

@Power 

a. Aavance the propeller levers to full 
increase RPM 

b. Advance throttles ro maximum power 

®Flaps 

3. Gear 

4. Carburemr air 

5. Accompllsh climb checklist 

TOUOt AND GO LANDINGS. 

As required 

UP 

UP 

As required 

P, CP 

CP 

p 

CP 

p 

CP 

P, CP 

Touch and go landings require a significant element of caution because of the many actions that must be 
executed while rolling on the runway at high speed or while flying within the immediate proximity of the 
ground. Touch and go .landings should be' made only when authorized or directed by the major command 
concerned. The actiofl!l required durlng tOUch and go landings are divided Into three categories: on the 
runway, after take--Off, and before landing. This procedure and checklist is designed for use when touch 
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and go 1andinp are being accompl.lshed am the aircraft remailla In the traffic pattern ar-. Before the 
first toueh am go, all normal cbed:l!Bts aboold be completed 1llrough tbe before landing cbeck118t. Atu,,r 
the first tou.eh am go, lhll' cbedr:Jlst may be Wied until the aircraft either depute the traffic pattern or 
makes a full sr.op taXl-back laodtng. Once the aircraft is on the l'UDWay the pilot Will call for the appro­
priate l8te-off flap setting, am the cc,pilot Will poall:loll !be flap len,r to required poallJon. ruet the 
trlnl tabs, turn on the autofeathar switdi, and chedr: the flap indicator for proper indication. The pilot 
will then adva.nce the power am continue with the ~ 

ON 1'111 IUNWAY 

2. Carburetor air 

a. Trim tabs 

4. Autofeather switch 

5. Throttles 

@Gear and flaps 

QjMETO power 

@Climb power 

9. Autofeather switch 

10. Gear 

@Flaps 

@Propellers 

13. Hyctraullc pressure/gear 

14. Before landing checklist 

Afl'EI I.ANDING. 

l. Gust lock 

2. Carwretor heat/air 

l. Flaps 

4. Fuel boost pumps 

5. Windshield heat switch 

6. Inverter switch 
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As required 

As required 

Sel for take-off 

ON 

As required 

UP 

Set 

Set 

OFF 

OOWN 

As desired 

Full Increase 

Cheeked/clown 

Complete 

LOCKED 

Engage gust lock after aircraft ls al.owed to 
ta.Xi epeed prior to turning oft runway. The 
remainder of tbechecltlistsbouldbedelayed 
until the aircraft clears the runway. 

As required 

UP 

OFF 

OFF 

STANDBY 

CP 

CP 

CP 

CP 

p 

P, CP 

P, CP 

P, CP 

p 

P, FE 

CP 

CP 

CP, FE 

CP 

p 

CP 

CP 

p 

CP 

CP 
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7. Ant1-!clng/<1eiclng swltchea 

8. Lights 

9. Radio console 

a. Radios 

b. RaClar function switch 

c. IPF 

10. After landing checl<list 

N-

OPP 

As req.iired 

As required 

Turn the !FF to OFF or STBY to elimi.Date 
signalll which may block the controllers 
scope and Interfere with the control of 
airborne aircraft. 

Complete 

POST RIGHI' ENGNI otECKS. 

CP 

CP 

CP 

CP 

T.O. 1C-7A·l 

Poet fllgbt eng:lne checks are to be made upon completion of the last fllgbt of the day, prior to entering the 
parting area. Where poalllble, belld a.lrcra.ft lml:) the wind. 

l. Nosewheel, parking brake 

2. Ignition switch safety check 

3. Ignition system and power 

4. Gust tock 

Centered/set 

Checked 

Follow the same procedure as outlined In 
BEFORE TAXIING cbectlist. 

Checked 

Follow the same procedures as outlined in 
ENGINE RUN-UP checklist. The carburet­
or induction switch will be at RAM for power 
check. 

5. Idle speed and mixture check 

LOCKED 

Complete 

a. Close throttles 

b. Check id.le speed (650 ! 25 RPM) 

c. Slowly move left mixture lever toward IDLE 
CUT-OFF position until a deCrease in RPM 
iR noted. 

~ 

If the RPM rises more than 20 RPM. it is 
an indicatiOn that the idle mixture is 100 

rich: It less than 10 RPM. the idle mix­
ture iS too lean. 

p 

CP 

P, CP 

p 

CP 
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d. Return the mixture to AUTO RICH 

e. Repeat Check on right engine 

6. Post flight engine checklist Complete 

ENGINE SHUTDOWN. 

1. Nosewheel, parking brake Centered set 

2. Trim tabs Centered 

3. Copilot's attitude indicator Caged 

4. Heater switches OFF 

S. TA.CAN, radar altimeter -radar inverters OFF 

6. Right engine mixture lever 

7. Flaps 

8. Hydraulic pressure 

9. Left engine mixture lever 

10. Ignition switches 

11. Radio 

12. Inverter switch 

13. Lights 

14. FM power switch 

15. Battery switch 

lo. Wheel chocks 

17. Parking brake 

18. Engine shutdown checklist 
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IDLE CUT-OFF 

Note 

Should engine continue firing in idle cut• 
off, close the throttle. turn off the fuel 
tank selector switch and slowly open !he 
lhrottle. 

As desired 

Note 

When anolher take-off is scheduled, the 
flaps may be set at 40''. Flaps will be 
positioned UP on !he last flight of !he day. 

Checked 

IDLE CUT-OFF 

OFF 

l)o not turn ignition switches OFF until 
<he engines have completely stopped. 

OFF 

OFF 

OFF 

OFF 

OFF 

In place 

Complete 

CP 

p 

CP 

CP 

P, FE 

CP 

CP 

CP 

p 

CP 

CP 

CP 

CP 

ALL 

CP 

p 

FE 

p 

CP 
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BEFORE LEAVING THE AIRCRAFT. 

Make appropriate entries in the Form 781 covering any limits in the Flight Manual that have been exceeded dur­
ing flight. Entries must also be made when, in the judgement of the pilot, the aircraft has been exposed co unusual 
or excessive operations, such as hard~landing or excessive braking action during aOOrted take-offs. The flight 
engineer will complete the following items as required. 

l. Landing gear ground locks 

2. Covers/dust exclucters 

3. Servicing; securing 

Ins ta llect 

lnstallect 

As requirect 

FE 

FE 

FE 

2-391(2-40 Blank) 
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SECTION Ill 

EMERGENCY PROCEDURES 

TABLE OF CONTENTS 

INTRODUCTION 3-1 

ENGINE SHUTDOWN CONDITIONS 3-1 

GROUND EMERGENCIES 3-2 

TAKE-OFF EMERGENCIES 3-3 

INFLIGHT EMERGENCIES 3-3 

PROPELLER FAILURES 3-8 

FIRES 3-9 

ENGINE CHIP DETECTION 3-13 

INTRODUCTION. 

This section contains the procedures to be used In 
coping with the various emergencies that may be 
met during illght and landing. A thorough know­
ledge of these emergency procedures will enable 
crew members to perform these emergency duties 
in an orderly m.amier, and to Judge more quickly 
the seriousness of the emergency. This will per­
m It early planning for a bailout or forced landing 
and will greatly Increase the crew's chances for 
survival. The procedures consist of Items classi­
fied as critical or noncritical. Toe critical Items 
are actlon.s that must be performed immediately to 
avoid aggravating the emergency and causing Injury 
or damage. Critical items are presented in bold• 
face type and must be commttted to memory, Non­
critical items are actions that contribute to an or­
derly sequence of events. After determJ.rung that 
an emergency exists, the pilot should establieh com­
munication with a ground station. The ground sta• 
t!on should be given a complete description of the 
emergency, the action taken, an accurate position 
report and the pilot's intentions. The ground station 
should be further notified of any changes or devel­
opments In the emergency, so that the station can 
alert Air Rescue Service or other agencies tr/ stand 
by, if necessary. In checklists presented, the codes 
P, CP, and FE stand for pilot, copilot, and flight 
engineer. Titl& presentation does not preclude the 
pilot from redelegatlng the duties at crew briefing. 

FUEL SYSTEM FAILURES 

ELECTRICAL SYSTEM FAILURES 

INVERTER FAILURES 

CARGO JETTISON 

BAILOUT PROCEDURES 

LANDING EMERGENCIES 

EMERGENCY ENTRANCES 

DITCHING 

Not• 

Crew members should never !nltiate a pro­
cedure before receiving command from the 
pilot. 

ENGINE SHUTDOWN CONDITIONS. 

3-13 

3-14 

3-16 

3-17 

3-17 

3-18 

3-24 

3-24 

if any of the following conditions occur in flight, 
corrective action may be limited, and in most cases 
will require the affected engine to be shut down. 

Engine fire. 

Engine failure. 

Certain propeller malfunctions (see PROPELLER 
!' AlLURES in th1s section). 

Fuel leaks. 

Excessive drop in oil pressure. 

Excessive rise in oil temperature/pressure. 

Unusual vibration or roughness. 

ChJp detector warning light. 

When it is necessary to continue operation of an 
engine with any of these conditions present, in the 
interest of safety of the aircraft and crew, operate 
the engine With extreme caution, and at the minimum 
power required. 
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~ GROUND EMERGENCIES. 

~ 
~ ... 

oaoUND INOINI FIii SHUTDOWN ,aoc1DUH 

lf an engine fire develops during starting, discontinue priming, but continue cranking with the starter and open 
the chrottie. lf the fire goes out, shut down che engine and i.nvestigace. lf the fire comlnues to burn, continue with 
the ground engine fire shutdown procedure below, {f the engine is already running and an engine fire develops, stop 
the aircraft, lfmoving, open the throctle and attempt to blow out che fire. lf this acrion fails to extinguish the fire, 
immediately execute the ground engine flre shutdown procedure and notlfy the control tower. 

I. Mlll:TUHS 

2. PUil SHUTOfP 

3. OIL SHUTOfP 

4. llOOS1' ,UMPS 

5. PIH PTINOUISHllt 

6. lgnition switches 

7. Electrical power 

8. Fight the fire 

3-2 

Off 

u, 

Off 

AS HQUlalD 

If fire exists In Zone 2 or 3, after engine 
stops, a.ctu.ate the fire extinguisher • AS 
REQUIRED. 

Noto 

If first shot does not extinguish the fire, 
push the fire extinguisher handle fully 
in. rum counterclockwise 90" and pull for 
second shot.. 

OFF 

OFF 

Noto 

The external power unit will be disconnect­
ed if being used. 

Noto 

A red colored push-in panel located to the 
rear of each engine nacelle at the lower 
left cowl is marked FU\.E ACCESS. Push­
ing in the panel will allow access for a 
hand fire extinguisher, which may be dis­
charged into the engine accessorlea com­
partment. 

c, 
, 
, 
, 
c, 

CP 

p 

FE 
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TAKE-Off EMERGENCIES. Follow GROUND ENGINE FIRE SHUTDOWN PROCE- " 
DlJRE in this section if required. r 

AIIOltt NOCIDUIIIS. 

Should a malfunction occur during the take-off roll 
prior to take-off airspeed and while the aircraft is 
on the ground. proceed as follows: 

Retard the throttles to idle or to reverse power if 
required. 

Use reverse J:X)Wer and brakes to stop the aircraft. 

Not• 

Nosewheel steering should be used during 
propeller reversing and wheel braklng.. 
This ls especially important if the abort 
decision was made because of an engine 
!allure, since maximum wheel braking dur­
ing single engine reversing can only be ap. 
plied if steering is used to maintain a 
straight path. 

INfLIGHT EMERGENCIES. 

I .. LIGHt INGINI SHUTDOWN ,_OCIDURI 

INGINI PAILURI DURING tAKI-Off. 

If an engine failure occurs below computed take-off 
speed, abort the take-off in accordance with ABORT 
PROCEDURES in this Section. Normally, take-off 
airspeed will be above minimum control airspeed 
except during a shortfield take-off. If engine failure 
occurs immediately after take-off, before minimum 
control airspeed is attained, it does not necessarily 
mean that flight ends. It may be most advantageous 
to land straight ahead the moment after the engine 
becomes inoperative. If the pilot does not desire 
to land !mmedlately, he should insure that he has 
sufficlent control of the aircraft to continue with the 
take-off. If the airspeed is so low that sufficient 
lateral or directional control cannot be maintained, 
power must be reduced to attain control If flight 
cannot be maintained, prepare for a crash landing, 
and land straight ahead with gear down. 

If an engine failure occurs at a time when additional power is required to maintain safe flight, increase power 
prior to isolating the failed engine. Conditions permitting. attempt to return the affected engine to normal opera­
tion by reducing power, placing the mixture lever to AIJTO RICH, booster pump to NORMAL, switching fuel tanks 
and adjusting carburetor heat. :-..1aintain directional control and do not allow airspeed to dissipate below single 
engine best climb airspeed. lf normal or partial power output cannot be realized, shut down the affected engine 
immediately in accordance with the inflight engine shutdown procedure below. Cargo and equipment should be 
3ett1soned lf safe altitude cannot be maintained. If directional control, altitude, or airspeed cannot be maintained. 
the passengers and crew should be alerted for bailout. Normally, fllght on one engine is possible; however, the 
aircraft should be landed at the nearest suitable landing field. 

SHUTDOWN 

1. GIAR /PLAPS 

2. 111ROttU 

3. NONUR 

4. MllttUH 

s. n,n SHuror, 

6. OIL SHUfOff 

7. PIH IXtlNGUISHIR 

Al RIQUltuD 

CI.OSID 

!WARNING I 
Do not retard throttle ln case of fire. 

PIA111D 

Off 

UP 

UP 

Al RIQUIRID 

If fire exists in Zone 2 or 3, after englne 
stops, actuate the fire extinguisher - AS 
REQUIRED. 

P,CP 

p 

CP 

CP 

CP 

CP 

CP 

----
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~ N~ 
Iii.. If first shot does oot extinguish the fire, 

--

~ push the fire extinguisher handle fully 
in, turn counterclocl<wlse 90 degrees and 
pull for second shot. 

~ Affl.Y l'OWD ro GOOD --

.. 8. Mixrure lever 

9. Propeller lever 

10. Throttle 

I I. Boost pump switch 

CLU.N UP 

12. Propeller lever 

13. Boost pump switch 

14. Ignition switch 

15. Generator switch 

AUTO RICH 

As required 

As required 

NORMAL 

Full decrease 

OFF 

OFF 

OFF 

16. !>ionessential electrical equipment 

Ii. Secondary bus reset switch 

OFF 

UP 

18. Fuel tank selector As required 

Noto 

During extended fligbt on one engine, sym• 
metrical fuel load should be maintained 
by use of crossfeed selection. 

I WARNING I 
Do not attempt to rest.art an engine wblch 
was shut down because of fire or any other 
engine mall'wlctlon unless, In the opinion 
of the pilot. a greater emergency emts. 

CP 

CP 

p 

p 

CP 

p 

CP 

CP 

CP 

CP 

p 

IINGUI ...... FUOMI' OIAIIACfDIITICI. DlfllCl"ION Of INO...,.TIYI mrma 

The aircraft has good flight characteristics during 
slngl.e engine operation. Gear tabs and trim tabs 
are provided to assist the pilot 1n maintalning direc• 
tional control. Should an engine fail In fligbt, the 
initial yaw should be controlled by rudder and a 
bank of 3° to 5' towards the operative engine. Ade­
quate trim Is available to relieve control pressures 
as long as safe slngl.e engine or higher airspeeds 
are mslntalned. In a clean conflguratlon all normal 
maneuvers msy be performed during slngl.e engine 
operations. Toe airspeed should he closely monitored 
and the angle of bank restricted during all maneuvers. 

3-4 

Should engine failure occur, the inoperative engine 
can be determined by; 

Noting the change In directional trim. 

Noting a drop in thrustmeter readings. 

Observation of the affected engines, I.e., engine 
roughness, spewing of oil, or backfiring. 

Noting abnormal cylinder head temperature. 

• 
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PIIACTICI MA.,_UYIU Wmt ONI 81GI.,_ 
INOPIUTIVL 

Engine failures may be simulated for practice when 
desired. To simulate a feathered propeller, set the 
power to 1Di!cate :zero thrust (approximately 1500 
rpm and 15 In. Hg). Oiecklist pr,xedures for engine 
failure can be called out without actually perfonning 
the operations named. Practice all maneuvers at a 
safe altitude. Select a base point and set up a simu­
lated field elevation. Traffic patterll8 can be flown 
at the normal altitude above the base point. 

During practice feathering. perform engine shutdown 
in accordance with INFLlGHT ENGINE SHUTDOWN 
PROCEDURE in this section. 

During practice feathering, simulate actu-

■-•- IDlAIT IN HIGHT 

To restart an engine in flight, the pr<Xedure is as follows: 

T.O. 1C-7A-I 

atlng tbe fuel and oil emergency shutoff 
switches and flre extinguishers. 

TUINI, 

Turna can be eately made 1n either direction with 
one engine inoperative, if airspeed is maintained 
sufficiently high ln reepect to rn.ln1mum control 
speed and stall speed. Banking into the dead e1>­
glne Increases min.lmum control sr,eeds and safe 
single engine airspeeds. 

IAMIIN9 A• oo-Aloute. 

Landing and go-around with a feathered engine may be 
simulated at altitude by flying a traffic pattern over 
a basic altitude. Roll out most of the rudder trim 
during approach to the touchdown point. During 
practice go-around, nore the time required to esta• 
bllsh safe climb conditions. Note the altitude lost 
while gear and flaps retract. 

!WARNING I 

l. Airspeed 

2. Thtottle 

3. Propeller lever 

4. Mixture lever 

An engine wW not be restarted unless it 
can be determined that it ls safe to do so, 
Place the oil emergency shutoff switch to 
DOWN and turn the engine over with the 
starter every 30 minutes if a restan ls 
anticipated. 

130 knots !AS maximum P 

At 110 knots !AS or below, the airflow may 
be insufficient to windmill the propeller and 
the starter may have to be used. 

As a precautlonaga!nst overspeeding during 
unfeather!ng, it is recommended that the 
propeller lever of the feathered engine be 
set to DECREASE RPM, the throttle be 
closed and airspeed reduced to 130 lcnots 
or below. 

Closed 

Full aecrease 

IDLE CUTOFF 

S. Fuel emergency shutoff switch Down and guarded 

CP 

CP 

CP 

CP 
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FLAPS-15° 

FLAPS-15° 

3-6 

single-engine control speeds 

MINIMUM CONTROL AIR SPEED 

OPERATIVE ENGINE~ MAXti.tUM POWER 

IHOPER.UlVE ENGINE PROPELLER• WINOMILUNG 
UHDIHG GEAR· DOWN 

Minimum control airspeed is based on take-off con­
figuration, inoperative engine propeller windmilling .. 
maximum power on the operative engine, and no more 
than S" of bank towards the operative engine. 

SAFE SINGLE-ENGINE AIR SPEED 

OPERATIVE ENGUU: • MAXIMUM POWER 

INOPERATIVE EHGINE PROPELLER• FEATHERED 
UHDING GEAR· UP 

Safe single-engine airspeed is the lowest airspeed 
at which a rate of climb of 100 fpm will be possible 
with the propeller of the inoperative engine feathered, 
landing gear retracted, and flaps at take-off setting. 
The above airspeeds are based on standard day con­
ditions at sea level An increase in ambient tem­
perature or altitude will result in a deterioration 
in performance. 

Figure 3-1 Single-engine Control Speeds 

■ 

FlAPS--0° and 7° 

• 

IJ.-1-37 
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SINGLE ENGINE BEST CLIMB SPEED 

MODEL, C-7A 
DATE, SEPTEMBER 1967 
DATA BASIS:ISTIMATID 

T.O. lC-7 A•I 

EMGIME(S), (2) R-2000 
FUEL GRADE, 100/130 
FUEL DENSITY, 6.0 LB/GAL 

75+------'------<>----.1...---➔----1----+---....J.----,l--2') 22 16 28 
GROSS WEIGHT • 1000 LB 

Figure 3-2 Single Engine Best Climb Speed 

3-7 
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MODEL, C-7A 
DATE, SEPTEMBER 1 91,7 
DATA IASIS: FLIGHT TEST 

EXAMPLE: BOTH PROPS ARE FEATHERED. FIHD 
DISTANCE FLOWN OURIHG OESCEHT FROM 14,900 
FEET TO 9000 FEET. 

MAXIMUM GLIDE 
CLEAN CONFIGURATION 

ENTER CHART AT U,900 FEET OM VERTICAL SCALE 
AHO FIHO THE CORRESPOHOIMG VALUE OF 30.5 
HAUTICAL MILES OH THE HORIZOHTAL SCALE. 

REPEAT THE PROCESS AT 9000 FEET AHD FIHD THE 
CORRESP<lNDIHG VALUE OF 18.5 HAUTICAL MILES. 

THE DESCEHT RANGE 30.5 • 18.5 • 12 HAUTICAL MILES. 

25 

.. 
~ 

~ 20 .. .. 
::, 
l:: .. 
.J ,. .. 

15 .. 
::, 
::I .. .. .. 

10 

GROSS 
WEIGHT 
POUIIDS 

20,000 
21,000 
u.ooo 
26,000 
28,000 

EHGIHE(Sh (2) R-2000 
FUEL GRADE, 100/tJo 
FUEL OEIISITY: 6.0 LB/GAL 

BOTH PROPS OHE PROP 
FEATHERED WIHDMILLIMG 
CAS KNOTS CJ.S KHOTS 

90 71 
9' !I) 
98 a, 

182 87 
107 91 

o,.ie:, __ ...,;.+:,.;...,;._..1..1,.:.....,;....,;.__J,._...,;. __ -l...,;....,;....,;...:.;i....,;.;.;;_,_...,;....1,....,;....,;....,;....i 
0 ~ 20 ~ ~ ~ ~ ~ 

DESCEHT RAHGE - MAi.lTICAL MILES 

Figure 3-3 Maximum Glide 
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6. Oil emergency shutoff switch 

7. Secondary bus switch 

8. Propeller reverse circuit breaker 

Down anct guarded 

Down anct guarded 

In 

!WARNING I 
With the propeller reverse circuit breaker 
out, the number 2 blade switch will be 
rendered inoperative and the propeller may 
go into reverse if the propeller governing 
system fails. 

9. Starter switch As required 

~ 
If an engine bas been shutdown for less than 
fifteen minutes. use the starter to crank pro-
peller through 6 blades prior to unfeathering 
to check for a hydraulic Ioele.. If an engine 
has been shut down for more than 15 min-
utes crank through 15 blades to insure ade-
quate engine pre-oiling. 

10. Booster pump NORMAL 

I l. Ignition switch BOTil 

12. Propeller feathering button Pull 

NoM 
Pull the feathering button out and hold until 
the tachometer indicates 500-600 RPM then 
release. O,eck that the feathering button 
rerurns to the neutral position. Maximum 
time for propeller auxiliary pump oper-
atlon is 20 seconds continuous operation. 
if the propeller hesitates due to hydraulic 
Jock, push the feathering button roll in and 
refeather the propeller to preclude damage 
to the engine. 

!WARNING I 
Toe feather Ing button must be released be-
fore 800 RPM is reached. As the propeller 
unfeathers, monitor the RPM for engine 
overspeed. Toe RPM should govern at 1200 
RPM and stabilize at approximately 1300 
RPM. If the RPM continues to increase un-
checked, a runaway propeller is evident. 
Employ RUNAWAY PROPELLER PROCE-
DURES in this section. 

13. Oil pressure Checked 

14. Mixture lever AUTO RICH 

CP 

CP 

CP 

p 

p 

CP 

CP 

CP 

CP 

T.O. 1C-7A-l 
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~ ::: ::::::t::truments 

~ 17. Electrical equipment 

~ 18. Booster pump 

~ 19. Power 
• 

PROPELLER FAILURES. 

Not• 

Checked 

ON 

As required 

OFF 

As required 

If engine has been shut down for a period of 
time that the oil temperature has dropped 
below the minlmum required, engine oil 
pressure will be abnormally high, operate 
engine at 1500 RPM and 15 in. Hg MAP 
until oil temperature bas reached a mini• 
mum of 40°C. 

CP 

CP 

CP 

p 

p 

Failure of propeller to feather or unfeather. 

A propeller malfunction will be Indicated by one of 
the following conditions. 

,_ONLLII OIL LOW UYIL WAINNG L--,. 

Propeller oil low-level warning light or visible propel­
ler oil leak. 

An englne overepeed. 

RPM surge or fluctuation. 

Should a propeller oil low level warning light illu­
minate, monitor the tachometer and the propeller,. 
If the RPM flucruates or visible oil is detected, 
immediately shut down the affected engine in accord­
ance with lNFLIGHT ENGINE SHUTDOWN PROCE• 
OORES in this section. 

Anengineoverspeed wiH be detected by tachometer inc1ications and an audible beat. lf an overs peed occurs during 
take-off, attempt to control the propeller by the propeller lever. If at any time in flight the propeller overspeeds 
and does not immediately govern to the desired RPM, accomplish the following procedure: 

IUNAWAT ,_ONLLII 

Should an excessive and uncontrollable overspeed occur, proceed as follows: 

\ JNIOITLD 

I. NOPILLII 

anAID 

IB>UCB> 

Note 
Reduce airspeed to just above stall speed,, 

flAl'HII 

Note 
Should the propeller fall to feather, check 
that the propeller feather circuit breaker 
ls in. 

4. Employ INFLIGHT ENGINE SHUTOOWN 
PROCEDURE after propeller has feathered 

, 
, 

c, 

P, CP 

• 

• 
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NONI.I.& fLUCfUA110N. 

I WARNING I 
If an excessive RPM condition is not brought 
under control immed;ately, excessive vib­
ration, with possible blade failure may 
occur .. 

I WARNING I 
If unable to feather, maintain the slowest 
safe airspeed possible, move the pas­
sengers away from propeller line of rot• 
atlon. and land as soon as possible. 

I WARNING I 
If the propeller fails to feather and there is 
no evidence of fire, the oil emergency shut­
off switch should be left DOWN to supply oil 
to the engine for lubrication and to prevent 
engine seizure, If the propeller fails to 
feather and minimum safe altitude cannot be 
maintained, re-establish power to zero 
thrust if possible. If fire is evident,, the oil 
emergency shutoff switch should be pushed 
UP. 

FIRES. 

INGINI flRI. An actual propeller fluctuation will be accompanied 
by an audible beat and/or aircraft vibration. Preas 
ro test the propeller oil low level warning light and 
visually check the propeller to insure that the malfunc­
tion la not due to oil starvation. Move the propeller 
levers through complete pitch ranges several times 
in an attempt to re-eatabllah governor control. If 
the fluctuation is due to an electrical malfunction,. 
It may be controlled by pulling the propeller reverse 
circuit break.erw 

Should an engine fire occur, it will be indicated by 
e!the1 Zone I or Zone 2 and Zone 3 fire warning 
lights. In both cases the engine must be shut down 
immediately in accordance with INFL!GHT ENGINE 
SHUTDOWN PROCEDURE in this section. 

If the propeller reverse circuit breaker 
is out,, the propeller oil low level warning 
light and propeller reverse system will 
be inoperative, 

PIONLUR UNIU.GI CONl'IIOL FAILUH. 

Engine RPM will stabilize at approximately 2200 
RPM if the propeller governor cable, cable pulleys 
or linkage fall. 

The engine fire extinguisher should be 
activated only i1 the Zone 2 and 3 fire 
warning light illuminates. 

I WARNING I 
The fuel pump for the heaters is located 
in the right wing. In the event of fire in 
the right nacelle, both heater systems 
must be shut down as soon as possible. 

!WARNING I 
Do not restan the engine. 

3-11 
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engine smoke and flame identification chart 

COHDITIOII 

l, AFTER BURMIMG 

2, BLACK SMOKE WITH 
ROUGH EMGIHE 

3. BLACK SMOKE 

,, BLUISH GREY SMOKE 

r> 

S. BLACK OR BLUISH GHY 
SMOKE 

7, DEMSE WHITE SMOKE 

CAUSE 

Excessively rich 
mixture 

Detonation a.fter 
fire or backfire 
from lean mixture 

Possible oil leak 

Damaged or worn 
piston rings per~ 
milting cylinder to 
pump oil 

Oil fire 

Gasoline fire 

Fire in induction 
system. ma.gne•ium 
engine case has 
probably ignited 

ACTION 

Reduce power. Lean 
mixture 

Reduce power 

Monitor oil pressure and 
quantity light~ If pressure 
drops below minimum feather 

No inflight action possible. 
Record on Form 781 and 
monitor condition 

Use !ire and feather 
procedures 

Use fire and feather 
procedures 

Use fire and feather 
procedures. Alert crew :for 
bailout as fire can cause 
major structural damage 

Figure 3-4 Engine Smoke and Flame Identification Oiart 

• 

• 
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CONUSTION ltlATD flH 

A tire in either of the combustion hearer systems will be indicated by the appropriate heater fire warning light. 
Should a heater fire occur, proceed as foHows: 

PLIOtlf COIUAI,._ MU.Ta flH 

L MAITR SWITCH Off 

l'ULL 

UP 

2. All CONNOL MAleU 

4. OXYOIN 

CUGO COMMll1MINI' MMTII ,a■ 

l MASTII Swnat 

2. All CONJIOL ~ 

:a. ... lllfflNGUlllta 

4. OXYG81 

Not4t 

Should smoke be detected in the alrcraft, 
employ SMOKE ELlMINATION procedure 
in this section. 

Note 

°" 
l'ULL 

UP 

Should smoke be detected In the alrcraft, 
employ SMOKE ELIMINATION procedure 
in this section. 

" , 
c, 

ALL 

n 

n 
C, 

AU. 

Should a fire develop inside the aircraft, it should immediately be fought with hand fire extinguishers by the FE 
and LM. 100% oxygen should be used. All entrances and windows should be kept closed until the fire is out. After 
thefire is out employ SMOKE ELIMINATION procedure in this section. 

WING flll 

Fire eXtingulshing agent (CF3Br) should not 
be allowed to come In contact with the skin 
as lt may cause frostbite or low temper­
ature burns. The extinguishers should be 
discharged one at a time to prevent inad­
vertent splashing. 

Except for an engine fire that spreads: to the wingt in all probability a wing fire will originate electrically. It is 
essential, thereforeJ to deenergize the offending circuit if it can be isolated and, as additional circuits could be 
damaged by the fire and create other possible hazards, to deenergize all nonessential services for the remainder 
of the flight. The circuits contained in the outboard wings are: 

a. Heater fuel pump 

b. Landing lights 

3-13 
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~ c. Fuel booster pumps 

~ 
~ 

d. Fuel quantity 

e. Gyro compass 

f. Navigation lights 

g. Formation lights 

h. A Heron trim 

i. St.all warning 

j. Fuel low level light 

k. Pitot heat (lift transducers) 

The actions to be raken subsequently depend entirely on whether or not the fire persists; its locality and severity 1 

with due regard to the fuel tanks; and aircraft altitude. Sideslipping the aircraft will assist in diverting the fire 
as necessar:,r. lf the fire persists or increases and indications of consequent structural failure are evident, the 
aircraft should be abandoned~ ditched or landed as soon as possible. 

IUCTRICAL FIRI 

When fire or smoke in the aircraft is suspected to be of electrical origin but the source is not determined, 
proceed as follows: 

l. IMIROINCT aus IIMIIIG 

Off 

Off 

100% 

2. IAfflRT 

3. GI .. U.TOIIS 

4. OXTGIN 

5. Fight the fire 

I WARNING I 
If fire continues to persist it ls probable 
that a short circuit exists In one of the 
emergency bU.6 power systems. {solate 
each system by pul.llng circuit breakers 
until the defective system is identified. 

6. Electrical system switches OFF 

Note 

If the defective system cannot be identified, 
turn all electrical systems off. 

7. Generators and battery switches ON 

3.14 

a. Turn the battery and generators on, one 
at a time, after the smoke.,odor has cleared, 
check for a defective system 

b. Turn system switches on individually, allow­
ing· sufficient time between turning systems 
on to observe results before energizing the 
next system 

c• 

• 
CP 

ALL 

FE 

ALL 

P, CP 



c. Continue t0 turn on electricaI sysrems until 
the defective circuit ls detected. When 
identified, the defective system should be 
left off 

d. lf cause of fire cannot be identified, land 
as soon as possible, use only those systems 
required for flight 

IMOKI/FUMIS IUMINATION. 

lf smoke or fwnes are detected In the aircraft, pro­
ceed as follows: 

I WARNING I 
Smoke and fumes el!m.!nation procedures 
will not be used until fire has been ex­
tinguished.. 

Use smoke mask attached to the walk­
around oxygen bottle when smoke and 
fumes are present. 

Turn the ventilating system on. 

Open the pilot's fresh air vent. 

Open the cargo door. 

ENGINE CHIP DETECTION. 

Should an engine chip detection warning light illu­
minate in flight, land as soon as possible and have 
the engine Inspected. 

FUEL SYSTEM FAILURES. 

FUil PRDSUH-DROI' - ENGINE STOPS. 

Should a low fuel pressure warning light illuminate 
and the engine stop, close the throttle and check 
the engine for fuel leaks. lf there ls no evidence 
of a fuel leak, proceed as follows: 

Turn the boost pump to HIGH. lf the warning light 
does not go out, turn the boost pump off, turn the 
other boost pump to HIGH and turn the fuel tank 
selector to feed both engines from the other tank. 
If the low fuel pressure warning light continues to 
glow, shut down the affected engine in accordance 
with JNFLIGHT ENGINE SHL;TOOWN PROCEDURE 
in this section. 

lf operation of the affected engine ls re­
stored, the boost pump should be turned 
to NORMAL. 

., """""" """""" ... _ 
T.O. IC-7A-l -

FUil PRESSURE-DROP · ENGINE OPERATES 
NORMALLY. 

Should the fuel pressure drop below normal operat­
ing limits and the engine continue to function nor­
mally, make a visual check for fuel leaks In the 
engine nacelle and at the a.ft end of the augmentor 
tubes. If fuel leaks are noted, shut down the engine 
immediately by moving the mixture lever to IDLE 
CCT-OFF and then follow JNFLIGHT ENGINE SHUT• 
DOWN PROCEDURES In th1s section. 

If the cause of the fuel pressure drop cannot be deter• 
mined and no evidence of a fuelleak eltl.sts, the engine 
may be operated only lf necessary whUe the crew 
maintains a watch for fire. 

Shut down the engine prior to mai:ing any throttle 
movement or change In aircraft attitude. The en­
gine must be shut down by moving the mixture lever 
to IDLE CUT-OFF and then follow INFLIGHT EN­
GINE SHUTOOWN PROCEDURE in this section. 

!WARNING I 
It is possible to fly for several hours hav­
ing a suspected fuel leak but no evidence 
of fire. This condition may be due to the 
airflow with Its cooling and dispersing ef­
fects serving to prevent fire outbreak. 
Retarding the throttles or changing the 
aircraft attitude which changes the airflow 
characteristics, may cause a fire to devel­
op. For this reason, the engine must be 
run at the same power setting until no longer 
required. 

Should a fuel low pres sure warning light 
illuminate, It must be accepted as Indica­
tion of low fuel pressure, regardless of 
the fuel pressure Indicated. Should the 
fuel pressure gage indicate a pressure 
below normal operating limit. but the 
warning light falls to illuminate, press­
to-test the warning light and make visual 
checks for fuel leaks before deciding the 
fault ls due to a defective gage only. 

3-15 
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~ ELECTRICAL SYSTEM FAILURES. 

~ 
3. Malfunctions within equipment items. 

Malfunctions ill the distribution system and load cir­
cuits should be controlled through protection devices 
such as circuit breakers, fuses and current ltmiters. 
Should one of these devices fall to operate, consider­
able smoke csn 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 primary power sources, however, will require 
the crew to take prompt action by closely watching 
electrlcal loada, so that the remaining power aources 
w Ill not be over loaded. 

It ls extremely difficult to anticipate all the possible 
electrical failures and procedure for each failure. 
However, a broad analysis of the situation lnd.lcates 
that failures fall Into three possible categories: 

l. Loss of one or more of the primary power 
sources~ 

2. Mal!ur.ctions of the main bus or distribution 
system. 

FAILUII Of ONI GINIIIATOI. 

Should a generator power failure warning light illuminate, proceed as follows: 

1. Generator switch RESET/ON 

a. Push the generator switch down to the 
RESET position and then ON 

b. Manually reset the field control relay by 
pushing the manual reset lever down should 
the electrical reset switch fail 

2, Ammeter 

The generator field reset circuit breaker 
must be ill to accomplish resetting the field 
control relay. Only one attempt should be 
made to reset the circuit breaker. 

Note 

Main bus voltage will be indicated on both 
voltmeters even though one generator is 
inoperative. If the affected generator con­
tinues to drop off the line, it may be due to 
an over-voltage condition. ill this case the 
voltmeters will show a momentary Increase 
immediately after RESET/ON. If the voltage 
of the operative generator is too high it 
must be adjusted before the generator can 
be returned to the line. 

Checked 

The field control relay bas been reset If 
the failed generator ammeter lnd.lcates a 
load and wa.rnlng llght is extinguished.. 

CP;FE 

CP 

If generator output cannot be restored, the generator must be turned OFF and the following procedure employed. 
The aircraft must be landed at the nearest suitable airfield.. 

3. All unnecessary elecrrical equipment 

4. Generator switch 

5. Secondary bus reset switch 

3-16 
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UP 
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6. Ammeter 

FAILURE OF TWO GENHATOH 

Checked 

Do not allow the operating generator out­
put to exceed 300 amperes. 

Periodically check the engine to ascertain 
that the failed generator does not cause an 
engine fire. 

Should both generators fail. proceed as follows: 

l GINIIATOH HSIT 

Not<t 

The generator field reset circuit breaker 
must be in to accomplish resetting the field 
control relay. Only one attempt should be 
made to reset the circuit breaker. 

a. Select either (NOT BO11-1) generator 
switch ON. 

b. If power is restored proceed as for failure 
of one generator 

c. If electrical power is not restored the 
following items must be accomplished: 

2. EMlll:GINCY 9US 

3. IAlTll:Y 

4. All unnecessary electrical equipment 

5. Generator switch (select one) 

a. Manually reset the field control relay by 
pushing the manual reset lever down should 
the e lecrrical reset switch fail 

6, Ammeter 

IMEl:G 

°'' 
OFF 

ON 

Checke<J 

Toe field control relay has been reset ii 
the ammeter indicates a load and the warn­
ing light Is extinguished. 

NOM 

lf generator output cannot be restored1 the 
generators must be turned OFF. Conserve 
the battery as much as possible and land at 
the nearest suitable airfield. 

" I I I II I 1-
T .o. 1C-7A-l -

CP -

CP 

CP 

p 

P, CP 

CP, FE 

CP 

----
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!WARNING I 
Propeller feathering pwnps are inoperative 
when the main DC bus is deenergized. 

Should a generator be restored employ FAILURE OF ONE GENERATOR procedure to restore remaining generator. 

lf power Js restored proceed as follows: 

7. Emergency bus swirch 

8. Battery .switch 

9. Electrical equipment 

NOR!\.1AL 

ON 

As required 

Note 

CP 

p 

CP 

Individually select each system andanempt 
to determine the ca use of the malfunction. 

Should the ammeter for either generator indlcate zero 
when other electrical Indications are normal, check for 
a malfunctioned ammeter as follows: 

Press to test generator failure light. 

Turn off the generator switch for the affected genera­
tor. 

Check for an increase on the opposite ammeter, 

Not• 

An increased reading will indicate that 
both generators are operating and that 
malfunction Is In the ammeter circuit, 

Turn the generator switch on ii the opposite ammeter 
re.acting increases., If no increase is noted, proceed 
with FAILURE OF ONE GENERATOR procedure 
in this section.. 

RUNAWAY AIURON Tltllil. 

Should a runaway trim occur, proceed as follows: 

Reduce airspeed to relieve control pressure .. Physical 
control of the aircraft will not be difficult. If the 
trim can be reversed, pull the aileron trim circuit 
breaker as the trim passes through the neutral 
position. 

INVERTER FAILURES. 

MAIN INVERTER. 

Should the standby inverter light illuminate while 
both generators are operating proceed as follows; 

Check that the inverter circuit breakers are in. 

3-18 

Turn the Inverter switch off then on to MAJN. L' 
the standby light continues to glow, select the inverter 
to STAS'lJBY. 

Not• 

When the standby light illuminates, it ind­
icates that the inverter circuit has been 
automatically transferred to the standby 
inverter. 

If the Inverter failure light and the 26 volts AC 
failure light illuminates with the inverter switch at 
MA lN, select the standby inverter. If the standby 
inverter light comes on. it indicates failure of the 
main inverter and changeover relay. 

STANDII Y INYERTIR. 

Should the standby Inverter light go out while the 
standby inverter Is operatlng. the AC failure light 
should illuminate to indicate a complete AC power 
failure. Should this happen, proceed as follows: 

Check that the inverter circuit breakers are in. 

Check that the DC power circuit breakers are in.. 

Turn the inverter switch OFF and then to l\.1AlN, 

If the AC failure light and the standby Inverter light 
both go out,, leave the inverter switch at MAIN .. lf 
the AC failure light continues to glow, turn the In,. 
verter sWitch OFF. 

MAIN INSTRUMENT TRANSFORMER. 

Failure of the main instrument transformer Is in­
dicated by illumination of the 26 volts AC failure 
light. Select the standby instrument transformer. If 
the 26 volts AC failure light goes out either the 1-
ampere fuse has blown or the main Instrument trans­
former is inoperative,. 

• 
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CARGO JETTISON. 

Jettisoning of cargo can be dangerous, due to pbs• 
sible loss of aircraft control or structural damage; 
therefore, the aircraft commander must consider 
carefully the emergency situation. mission require­
ments, availability of suitable drop area and whether 
Jettisoning ls necessary. 

Parachutes or restraining harness will be worn by 
personnel Jettisoning cargo. Cargo should be Jet­
tisoned out the ramp and cargo door opening. The 
ramp and cargo door should be in the airdrop po­
sition. 

Noto 

Relatively light weight cargo should be jet• 
tlsoned by hand. 

JffllSONING PALLnlZED CARGO ON ROLLERS. 

Cargo palletized on rollers, but not rigged for air­
drop, may be jettisoned if the aircraft gross weight 
limitation and MAC limitations are observed.. l.f 
cargo is loaded on multiple pallets, pallets may be 
Jettisoned one at a time provided the position of the 
pallets remaining in the aircraft does not cause the 
center of gravity to exceed limits .. lf a malfunction 
of the extraction system exists,. the cargo may be 
Jettisoned by pushing out or gravity extraction. 

JffllSONING CARGO NOT ON ROLLERS. 

Jettison oflarge heavy palletized or unpalletized car­
go resting on the floor should be attempted only as 
a last resort. 

CARGO JffllSON TIOINIQUL 

Derailing of emergency procedures is not practical 
because of the many varlables. Thefollowlngprovides 
a basic procedure applying to emergency Jettison 
of palletized cargo on rollers, but must be supple• 
mented by sound pilot Judgement for the specific 
conditions: 

Establish nose up attitude to obtain a component of 
gravity for the extraction force .. 

Apply power to accelerate the aircraft to increase 
the effective extraction force. 

During cargo Jettison. move the elevator 
control slowly, smoothly and no more than 
is necessary, to avoid the possibility of 
exceeding structural limits. 

T.O. 1C-7A-I 

BAILOUT PROCEDURES. 

In-flight evacuation exits are shown in figure 3-6. 
lf the aircraft is under control and time permits"' 
the order of preference for bailout exits are ramp 
and cargo door, right entrance door and the flight 
compartment bottom hatch. When time and aircraft 
control permit, proceed as follows: 

Give bailout warning over the interphone system and 
three short rings on the alarm bell. 

Reduce airspeed if possible. 

Noto 

The recommended airspeed for bailout is 
I 00 knots !AS. 

If possible, head the aircraft toward an unpopulated 
area. 

Open the ramp and cargo door. 

If unable to open the ramp and cargo door, jettison 
the right entrance door and flight compartment bottom 
hatch. 

Noto 

The flight compartment bottom hatch may be 
jettisoned by operating a handle located ina 
recess in the bulkhead above the upper doors 
and marked BOTTOM HA TO! JETTISON • 
OPEN INSIDE IXX)RS BEFORE PULLING 
HANDLE. The upper (Inside) doors must be 
opened first as they would be difficultto open 
during flight with the bottom hatch jetti• 
soned. 

Noto 

The cargo compartment emergency door, on 
the left of the cargo compartment near the 
wing, is Jettisonable, The handle is marked 
EMERGENCY EXIT • LIFT GUARD AND 
TURN HANDLE TO OPEN. The right pas• 
senger door is jettisonable and has a Jettison 
lever handle above the door marked CAB IN 
DOOR JETTISON • PULL LEVER DOWN. 

I WARNING I 
The cargo door may be opened but must 
not be Jettisoned during flight. 

Give bailout warning over the !nterphone system and 
by one long ring on the alarm bell 
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~ LANDING EMERGENCIES. LANDING OUR MALfUNCTION. 

Should one or more landing gear indicator lights 
fail to illuminate when the gear is selected down 
and the selector lever light remains illuminated, 
press to rest the indicator light(s). If the light(s) 
illuminate when pressed, it can be assumed that the 
associated gear(s) is not locked down. Should the 
selector lever light illuminate only while the gear 
1s In transit and the indicator light(s) fail to illu­
minate when pressed. it can be assumed that a fault 
exists in the circuit to the indicator light(s). In 
either case, the throttles should be closed 10 check 
the warning horn. A visual check should be made of 
the main gear red/white index marks for align .. 
ment, and of the nose gear condition through the 
nose gear observation window. II visual inspection 
indicates the gear(s) is not down and locked check 
system pressure, fluid level1 circuit breakers and 
proceed with emergency landing gear extension pro­
cedures. 

~ HYDRAULIC SYSTEM FAILURES. 

~ 
~ 

Failure of an engine driven hydraulic pump will 
be indicated by the illumination of its respective 
warning light. Toe other pump will maintain suffi­
cient system pressure to operate the hydraulic sys. 
terns. Should a loss of hydraulic pressure occur due 
to both hydraulic pumps failing or the engines not 
operating, the main hydraulic system can be pres .. 
surized with the hydraulic hand pump by placing 
the handpump selector to NORMAL SYSTEM. All 
normal systems will be operational at a reduced 
rate. If a leak in the system develops, the hydraulic 
pressure shutoff valve must be turned off imme­
diately, and remain off during the remainder of the 
flight. The emergency procedures must then be used 
to extend the landing gear and charge the brake 
accumulator. 

LANDING GIAR IMl■GINCY EXTENSION. 

Hydraulic fluid will become extremely hot 
when the hydraulic pressure shutoff valve 
is turned OFF. Land as soon as possible 
to minimize danger of heat damage to hy­
draulic seals. 

Emergency extension of the landing gear is listed 
as two separate procedures since different opera .. 
tions are used for the main gear and the nose gear. 
The nose gear should be lowered first as more time 
is required for this operation and less drag is iffi .. 
posed than from the main gear. When emergency 
extension procedures have been used. the aircraft 
should be stopped on the runway and the down locks 
Installed. 

NOSE GIA■ IXTINSION. 

Should' the nose gear fai! to extend when a normal selection is madet proceed as follows: 

l. Landing gear selector 

2. Handpump selector 

DOWN 

I WARNING I 
If the main gear is extended and the nose 
gear has failed to extend,. retract the main 
gear and attempt to lower the nose gear 
with the emergency system after reliev­
ing the pressure. Turning the hydraulic 
pressure shutoff valve off will relieve 
the pressure .. 

EMERGENCY 
SYSTEM 

3. Emergency landing gear do\.\'ll selector 

➔• No5ewheel down handpump selector 

ON 

ON 

5. Himdpump 
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Actuate 

Not. 

Continue handpump operation until the nose 
gear indicator light indicates the gear is 
down and locked. 

p 

FE 

FE 

FE 

FE 

• 

• 
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Should the nose gear faH to extend after having used both normal and handpump sysrems, continue as foIJows; 

6. Nosewheel emergency down (air) FE 

MAIN GIIAI lXTINSION 

Pull the selector up and hold until the nose 
gear indicator light indicates the gear !s 
down and locked. 

The nose gear emergency air bottle should 
be actuated only during an emergency. 
The nose gear must remain extended until 
the system is bled on the ground. 

Should either or both main gear fail to exrend when a normal selection is made> proceed as follows: 

1. Landing gear selector 

2. Emergency landing gear down _selector 

DOWN 

ON 

Pull 

p 

FE 

FE 3. Main gear emergency extension 

PAILUH Of GIIAI TO lfflACT . 

Extension of the gear may be assisted by 
the application of "g" forces, or an in­
crease in airspeed. 

Visually check the gear down lock index 
marks and indicator lights to determine 
if the gear is in the down and locked 
position. 

!WARNING I 
Should the gear fall to retract when selected "UP", 
proceed as follows: 

Do not recycle gear. if the gear fails to 
retract as the result of failure of the 
gear to shorten, the gear may collapse 
on landing, even with all indlcations that 
the gear is down and locked. Land With 
caution. Use minimum braking action to 
minimize the posslbillty of structural fail­
ure~ 

Check hydraulic pressure. 

Select the nosewheel steering switch "OFF" then 
11 0N 11

• 

WING fLAI' IMIIGINCY Ol'IIATION. 
Check the hydraulic circuit breaker is In. 

Check the hydraulic system quantity, 

Should a hydraulic failure occur, due to loss of 
englne driven pumps, the wing flaps can be actuated 
as follows: 

Check the hydraulic emergency panel to insure the 
emergency landing gear down selector is completely 
in the OFF position. 

If the gear will not retract atr:er co,np.lew,g the 
above checks, place the laodiog gear selector handle 
in the DOWN position and land at a suitable air• 
field with crash and rescue equipment standing by, 

Turn the handpump selector to NORMAL SYSTEM. 

Turn all other hydraulic selectors off. 

p la.ce the wing flap selector to the desired flap 
eett1na 
Operate the handpump lever until the flaps are ex­
tended to the desired setting. 
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HAKE STSTIM FAILURE 

If suffictcnt pressure is oot available in the normal brak.e system for adequate braking, proceed as follows: 

l. Handpump selector 

a. ln case of pump failure 

b. In case of low fluid level 

As required 

NORMAL SYSTEM 

E:\1ERGENCY SYSTE~t 

2. Brake accumulator handpump charging: 
:-selector 

ON, all other 
selectors OFF 

3. Handpump lever Actuate 

Note 
Actuate the handpump lever until 3000 psi 
is indicated on the brake pressure gage. 
Continue pumping during the landing roll 
until the aircraft is stopped. 

[£3 
use brakes as little as possible during the 
landing roll. Use reverse power to assist 
stopping the aircraft. 

Note 
If brake pressure and reverse power is not 
sufficient to stop the aircraft, pull the 
emergency air brake handle steadily aft. 

The emergency air brake handle mustnotbe 
operated with a pum;>ing action as this will 
rapidly deplete the compressed air supply. 

Note 
After the aircraft is stopJ.)ed,, the engines 
should be shut down and chocks installed. 
No attempt should be made to taxi after 
brake failure. 

LANDING WITH ONE ENGINI INOPIIATIVI 

FE 

FE 

FE 

The approach for iandin~ with one engine inoperative (figure 3-5) is made in the same manner as for a normal 
)anding except flaps should not be extended more than 15 degrees until landing is assured. The airspeed should 
be maintained above safe single-engine airspeed until committed to land . 

. -\ normal landing should be made. Directional contr11l should be maintained by nosewheel steering, differential 
braking and reverse power on the good cngir,c. 

SINGLE ENGINE GO-AROUND 

The decision to go-around should be made before lowering flaps more than 15 degrees. The pilot should consider 
the advantages of a controlled crash landin~ versus an unsuccessful go.around, especially if aircraft perform~ 
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single engine landing and 10- around - typical 

"'""*""' ~ f 
am .H•~-• P, V 

'- ~RIOR TO PATTERN ENTRY 7 
" "--DeSCEMT CHECK, COMPLETE 

NOTE, 
DO MOT EXCEfD 15• FLAP SETTING 
UNTIL LAHDIHG lS ASSURED 

DOWNWIND 
AIRSPEED, 110 KIAS 
GEAR, DOWN (MAY BE DELAYED 
AT PILOT'S DISCRETION) 

~. 
' ~ 

'. ,,Iv, , w- ' 

I 

GO AROUND 
MAXIMUM POWER 
FLAPS UP GEAR UP 

HFORE LAMDIMG CHECK, 
CiPLETE 

BASE 
AIRSPEED1 95 Kl,\S 

FLAPS, AS REQUIRED (IS'MAXIMUM) 
(MAY IE DELAYED AT PILOT'S DISCRETIOHI 

<-l 
0 
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ance is critical or altitude and go-around conditions are marginal. If a single engine go-around is to be made, the 
procedure to follow is: 

l. PIOIIILLH 

1 THIOTTLI 

3. FLAPS 

4. GIAI 

Noto 

FULL INCIIASI 

MAlUMUM POWII 

u, 
u, 

c, 
, 
c, 
, 

The gear and flaps should be retracted 
simultaneously to reduce drag as sooo as 
possible. Single engine best climb speed 
should be attained priorto initiating a climb. 
It may be necessary to sacrifice altitude to 
obtain single engine best climb speed. 

LANDING WITH TIii FAILUIL 

if one or both nosewheel tires are flat at time of 
landing, a normal landing may be made. Use brakes 
as little as possible. Hold the nose off the runway 
as long as possible and as speed decreases, gently 
lower the nose gear to the runway prior to loss of 
elevator controL Use nosewheel steering to maintain 
directional control lf necessary use asymmetric re .. 
verse power to assist in directional control. Ta.xling 
is not recommended. 

tf a main wheel tire is flat at time of landing, a nor­
mal landing should be made. Lower the nose gear 
as soon as IX)Ssible and use reverse power and 
nosewheel steering to maintain directional control. 
If both tires on a main landing gear are flat, there 
will probably be a tendency to swerve towards that 
side. Line up and land on the side of the runway 
with good tires. Tooch down the nose gear as soon 
as possible, hold forward pressure on the control 
column, and assure directional control with the nose­
wheel steering system and asymmetric reverse power. 
Use wheel brakes (on the side opposite the flat tires 
only) to assist in maintaining directional control. 
Use reverse power cautiously but to the fullest ex­
tent possible to reduce landing roll to a minimum. 
Do not attempt to taxi. 

LANDING WITH GIAI IITIACTID. 

Land .. wllh - • both -• g•an rffl11ct.d 

tf one main gear cannot be extended. the recom­
mended procedure iB to retract the other main gear 
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and land with only the n:,se landing gear down. 
( Refer to GEAR UP LANDING.) 

LANDING WITH NOSI GIAI IITI.ACTID AND MAIN 
GIAIS DOWN. 

lf the nose gear fails to respond to oormal and emer .. 
gency operating procedures, an emergency landing 
may be a.:comp!ished.. An aft CG is desirable. Make 
a normal approach and landing holding the nose of 
the aircraft up as Jong as possible but not until 
elevator control is lost, The nose should be gently 
lowered to the runway. (Refer to GEAR UP LAND;NG,) 

Before making a gear-up landing. burn off as much 
fuel as practicable and perform the following: 

Select radio distress frequency, select JFF/SlF if 
necessary, inform appropriate control faclliey and 
request runway be foamed. 

Give warning over the interphone system and give 
six short rings on the alarm bell. 

Open the side escape hatch and cargo door. 

Jettisoning of cargo should be considered. 

Stow or secure all loose equipment. 

Turn off heaters and all unnecessary electrical 
equipment. 

Take crash landing position, pasaengersbehindcargo. 

Turn on the FASTEN BELTS/NO SMOKrNG signs. 

Fasten shoulder harness and inertia reel locks. 

• 
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!WARNING I 
The pilot is prevented from bending for­
ward when shoulder harness ls locked; 
therefore, insure th.at all controls which 
cannot be easily reached are properly 
positioned before locking the harness. 

Make a normal approach, flaps as desired. 

Assume a normal landing attitude. 

Give warning over the interphone and give one long 
ring on the alarm bell prior to impact. 

After contact with the runway, move mixture levers 
to IDLE CUT-OFF, turn off ignition switches, select 
fuel emergency shut-off and oil emergency shut-off 
switches up. 

lf fire is evident, pull the fire extlngUisher control 
handles prior to turning off the battery switch and 
abandon the aircraft immediately after movement 
stops. 

~ ""' ., ,., ., ,,,,,,-~ ~ -
T.O. IC-7A-i -

~.:-:~~s.ON son GROUND 01 UNPIDAIID ~ 

If it should become necessary to land on soft ground ,. 
or an unprepared runway, the decision to land with .illl 
gear extended or retracted must be ma de by the ,. 
pilot. However, 11 the decision is to land with the .illl 
landing gear retracted, the recommended procedure ,. 
is to land with the noee gear extended and the main .illl 
gear retracted. Procedures outlined in CEAR-l'P ,. 
LA.."IDING should be followed. If the nature of the 
terrain is not too rough, it is advisable to land with 

.. 

all gear down, using the short field landing technique. 

MAXIMUM GUDI AND LANDING WITH 10TH 
INGINU INOPUATIVL 

In the clean configuration with both propellers 
leathered, the recommended glide speeds are con­
tained in T.O. lC.iA-1-1. Thedescentshou.ldbe planned 
to arrive over the threshold of the landing area 
at 1500 ft. From this point, put the landing gear 
down and initiate a continuous turn to position the 
aircraft on final at 800 feet approximately 1/2 mile 
from touchdown point. Flaps will be lowered as 
conditions dictate to control touchdown point and 
final approach speeds. 

emergency escape routes, exits and equipment 
-~ 

~IRST AID ~ITS 

-::::=~~ J ETTISOHA8LE PASSEHCER 
--- DOOR -~ 

..-----=~g~;;;.;:;;,.:J"_EETTISOtl HAHDLE 

FIRE EXTIHGUISHERS 

~""'"~ 

BOTTOM HATCH 

BOTTOM HATOi JETTtSOM HA.MOLE 

FLIGtlT COMPARTlll!HT 

CARGO DOOR JETTISOtl. EXTERIIAL HAMDI.E (RH) 

Ci.RGO DOOR 

i.lR ESCAPE (RAISE DOOR) 
GROUND ESCAPE Otll Y 
(RAJU OR J ETTISOtl DOOR) 

FIRE EXTINGUISHER 

P.Ul>EHGER DOOR 

CUT HERE FOR 
EMERGENCY EXIT 

'~~ 
\, \ 

-A1R & GROUND EMERGENCY EXITS 

- GROUND EIIERGENCY EXITS 

Figure 3..() Emergency Escape Routes, Exits and Equipment 
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To provide continuous hydraulic pressure, 
one or both propellers must be windmilling. 
If both propellers are feathered, the land­
ing gear will have to be lowered using the 
emergency system and the flaps by using 
the haodpump and the normal system. 

NOSIWHIIL STHIING FAILUIL 

Should a malfunction of the nosewheel steering sys­
tem occur, or with the loss of normal hydraulic 
system pressure, the nosewheel steering switch should 
be turned off. Directional control will be maint.ained 
through coordinated use of flight controls, differ­
ential power and dlfferentlal brakes according to the 
prevailing circumstances of speed, crosswinds, engine 
out and runway conditions .. 

With the nosewheel steering off, no attempt 
should be made to restrain or operate the 
steering wheel.. Manual control of the steer­
ing wheel in this condition would cause fluid 
to be emptied from the nose gear shimmy 
damper. 

A void taxiing into congested areas. 

Nosewheel shimmy is an indication of an unbalanced 
condition of one or both nosewheel tires or fsilure 
of the steering system. If this occurs during take­
off, the decision regarding whether to abort or to 
continue will depend on the severity of the shimmy 
and whether the refusal point has been passed, back 
pressure on the yoke will reduce nosewheel shimmy 
on takeoff. If shimmy occurs during the landing 
roll, decelerate gradually and apply up-elevator to 
keep as little load on the nosewheels as possible. 
In landing with a known shimmy condition, keep the 
nosewheels off the ground as long as possible, but 
touch down while elevator effectiveness allows gen­
tle lowering of the nose. 

EMERGENCY ENTRANCES. 

Emergency entrances are those used by ground 
rescue personnel (figure 3-7). 

lxt..-nol r• .. •••s. 
Both entrance doors., the cargo compartment emer­
gency door, the flight compartment bottom hatch, 
and the flight compartment roof hatch are equipped 
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with external releases. Toe cargo door may be Jet• 
tisoned by using the control on the right side ex­
terior of the aircraft.. 

Chopping a,..,. 
A chopping location marked in yellow Is painted on 
the left side of the fuselage beneath the wing. The 
location is marked on the inside and outside of the 
fuselage. 

DITCHING. 

DITCHING CHAIACTIIISTICS. 

Ditching characteristics of the C-7 A are not known; 
however, scale model ditching tests indicate that 
structural damage to the fuselage may occur which 
will cause rapid flooding of the flight and forward 
cargo compartments,.. On the basis of these tests, 
it is concluded that the following results can be 
expected upon ditching. 

Note 

The characteristics assume the aircraft is 
ditched in a nose high attitude with flaps at 
401), and touching down with power on. 

Upon contact with the water, the aircraft may ex .. 
perience a pronounced nose-down attitude. Toe for­
ward fuselage may momentarily be immersed, re­
sulting In structural damage to the flight and forward 
cargo compartments which will permit rapid flooding 
up to the level of the wings. Toe aircraft will probably 
settle rapidly in a nose-down attitude. As the nose 
settles during the final part of the ditching run, 
the cockpit and fuselage will fill with water fairly 
fast. 

DITCHING PIOCIDUHS. 

I WARNING I 
The aircraft should only be ditched as a 
last resort.. It is recommended that the 
occupants bail out rather than ditch when­
ever possible. 

In ditching situations in which the passengers can 
safely bail out, the large life raft in the cargo com­
partment should be dropped by parachute. This should 
be accomplished at an altitude of 500 feet and at an 
airspeed of 110 knots !AS after the passengers have 
bailed out and are in the water. The drop should be 
planned so that the life raft will land upwind of the 
survivors. The parachute, if partlally inflated after 
contact with the water, will carry the raft towards the 
survivors. No provisions are made to inflate the 
raft during descent; therefore, the possibility of the 
raft being blown away from the survivors faster than 
they can maneuver to it is minimized. The ditching 
charts (figure 3-8) give duties of personnel prior ro, 
and during ditching. Figure 3-9 Illustrates the emer-

• 
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gency ex.its and evacuation routes used during ditching. 

The following are the standard alarm signals for 
ditching: 

SIX SHORT RINGS .......... PREPARE FOR DITCHING 

ONE LONG RING •••••••••• BRACE FOR IMPACT 

IMIIGINCY DITOIING IQUIPMENT. 

Ditching equipment should be in readiness at all 
times when flying over water .. Prior to each over­
water fl!ght, the pilot will ensure that the necessary 
equipment l.s aboard, in serviceable condition, and 
stowed in the proper places. 

IMIIGINCY DITCHING PITS (PLIGHT CIIW). 

Refer to figure 3-9 for emergency exits. Normally, 
crew members in the flight compartment will use 
the roof escape hatch for exit after ditching. Crew 
members in the cargo compartment will normally 
exit through the cargo door. 

T.O. IC-7A-1 

IMIIOINCY DITCHING Ill.ITS (PASSINOIIS). 

The loadmaster and flight engineer will normally 
assist in evacuating passengers and carrying our 
duties outlined in the Ditching Olllrt (figure 3-8) 
The loadmaster will be responsible for briefing 
the passengers prior to filght. He will explain the 
use of the emergency equipment. The Joadmaster 
will normally be seated in the passenger seat for­
ward of the left entrance door when passengers 
are carried.. All occupants of the cargo comp.art~ 
ment will exit through the cargo door. 

PIIPAIATION POI DITOIING. 

P Jans for ditchlng cannot be made without taking 
the wind direction into consideration. Waves move 
downwind,. and the spray from the wave crest is 
also blown downwind. Swells, however,. do not always 
indicate wind direction and can be very large even 
when the wind is calm.. Swells are the results of 
underwater disturbances. Over a sea, a pilot must 
be more exacting and alert when judging height. 

emergency entrances 

EMERGENCY EXIT • 
EXIT RELEASE 

PRESS BUTTON & 
TU H HANDLE 

JETTISOH HATCH· EXIT RELEASE 
PRESS BUTTON & TURN HANDLE 

(PUSH UP INNER OOORSi 

EXIT RELEASE 
PRESS BUTTON & TURN Ht.MOLE 

CUT HERE FOR 
EMERGEHCY RESCUE 

EMERGENCY OOOR. EXIT RELEASE 
PRESS BUTTOM & TURH HANDLE 

Figure 3-7 Emergency Entrances 

CARGO OOOR JETTISON / 
OPEN HATCH & PULL Ht.MOLE 

(RH SIOE OF FUSEUGEi 

~~-

~~ -
-----

EXIT RELEASE 
PRESS BUTTON & 

TURN HANDLE 
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CREW MEMBER 

PILOT'S DUTIES 

COPILOT'S DUTIES 
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ditching chart 

FIRST ACTION 

I. Order crew to prepare 
for ditching, giving approx­
imate time remaining. 
Order crew to st~rt emer­
gency procedures. Each 
crew member will 
acknowledge. 

2. Transmit on VHF 
lJHF "Mayday" 3 times, 
and identificanon 3 
times. Transmit cone for 
20 seconds and request 
fix or bearing. 

3. Obtain flashlight. 

4. Don anti-exposure suit 
and life vest. Fasten 
shoulder harness and 
safety belt. 

L Acknowledge pilot's 
order to prepare for 
ditching. 

2. IFF,SIF to emergency, 
Transmit emergency signal 
on HF radio followed as 
soon as possible by 
emergency message. 

3. Obtain D,F service, 
bearings. fixes, etc. 

~- Obtain flashlight. 

5. Don anti-exJX>sure suit, 
and life vest, fasten 
shoulder harness and 
safety belt. 

6. Continue transmitting 
outlined emergency 
message as required. 

DITCHING IMMINENT 
( 10 MINUTES LEFTI 

L Alert cargo compart­
ment personnel with 
interphone and six short 
rings on the alarm bell. 

2. Order copilot to trans­
rnir final distress signal. 

3. If applicable, order all 
crew members and pas­
sengers ta turn on emer­
gency flashlights connected 
to life vests, 

4. Order all crew mem­
bers and passengers to 
se<:::ure themselves in 
ditching position. 

5. Lock shoulder harness. 

6. Immediately before 
ditching, warn personnel 
over interphone to ''Brace 
for impact''• and order 
copilot to give one long 
ring on alarm bell. 

1. Transmit finaJ distress 
signal and intentions of 
pilot as to ditching. 

2. Lock shoulder harness. 

3. On orders from pilot, 
give one long ring on 
alarm bell. 

Figure 3-8 (Sheet I of 2) Ditching Chart 

AFTER DITCH ING 

l. Check flight station and 
cargo comparrmem to insu::,-:· 
that all personnel and emer­
gency equipment have been 
evacuated. 

2. Exit through fli~ht station 
escape ha rch or cargo door 
and inflate life vest. 

3, Board life raft and rece1vc 
emergency equipment. 

L Exit through flight 
station emergency es~ 
cape hatch, or cargo 
door. 

2. tnflate life vest and 
boa rd life raft. 

• 
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-ditching chart (cont) 

CREW MEMBER FIRST ACTION DITCHING IMMINENT AFTER DITCHING [ 10 MINUTES LEFTI 

I. Acknowledge pilot· s order l. Secure loose articles 1. Assist in launching 
to prepare for ditching. in flight compartment. life rafts, 

2. Obtain drinking water 2. Select a seat in 2. Exlt through cargo 
container and flashlight. cargo compartment and door with container of 

FLIGHT fasten safety belt water. 
ENGINEER'S 3. Open cargo door. 
DUTIES Check ramp fully closed 3. Inflate life vest, and 

and draftproof door up roard life raft. 
and secure, 

4. Don anti~e>.l,)Osure 
suit and life vest. 

L Acknowledge pilot's l. Insure that passengers l. Launch life rafts. 
order to prepare for are behind cargo if 
ditchmg. possible and properly 2. Direct evacuation of 

seated. passengers. 
2. Advise passengers of 
impending emergency. 2. Secure all loose 3. Exit through cargo 

equipment. door. 
3. Prepare to jettison 
cargo and advise pilot 3. Fasten safety belt. 4. Inflate life vest and 
when ready, Jettison on roard life raft. 
command. 

LOADMASTER'S 
DUTIES 4, Obtain flashlight. 

5, Don anti-exposure 
suit and life vest. 

6. Rebrief passengers 
in evacuation and 
distribution on life rafts~ 

7. Notify pilot when 
cargo compartment is 
prepared for ditching. 

Figure 3-8 (Sheet 2 of 2) Ditching Chart 

AIANDONING AIICIAfT. 

Evacuation of the aircraft after ditching should be 
accompl!shed in an orderly manner In the shortest 
time possible,. This caMot be done well without 
practice and in the event that the fuselage is dark 
and filling with water, further difficulty can be 
expected. 

I WARNING I 
The crew and/ or passengers must not 
le.ave ditching positions until it is as .. 
certalned that the aircraft has stopped 

forward movement. Serious injuries can 
occur as the result of persoMel unfasten­
ing safety belts prior to the aircraft coming 
to a full stop. 

Immediately after the aircraft comes to a stop. 
additional emergency equipment may be collected and 
distributed to each crew member,. Tue crew members 
must carry out their duties ,(figure 3-8)- and then 
evacuate the aircraft through the approprlate exit 
carrying the required equipment. Tuey must also 
see that each piece of equipment for use in the life 
raft is secured by lines to prevent its being lost 
overlx>ard. 
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I WARNING I 
Assure that personnel are outside the air .. 
craft and clear of escape exits prior to 
inflating life vest. 

~ 
~ 
~ CREW IIUTIIS. 

When it is certain 
complere stop, each 
the followlng duties: 

that the aircraft has come to a 
crew member will proceed with 

The pilot and copilot will check each other to see 
if either has been injured. The copilot eXits th.rough 
the roof hatch and receives equipment being passed 
to the pilot, the pilot will exit through the roof batch. 

The fli,i,ht engineer and loadmaster will check to see 
if either has been injured. They will jettison the 
I ife raft through the cargo door and inflate. The 
loadmaster will assist passengers in evacuating 
through the cargo door and pass emergency equip­
ment to the life raft. The flight engineer insures 
that all emergency equipment has been removed and 
all passengers have been safely evacuated, and then 
exits through the cargo door .. 

IIITCHI- TICHNIQUL 

If possible, burn off as much fuel as possible to 
lighten the aircraft and reduce stalling speed. Empty 
tanks also help keep the aircraft afloat. 

If possible, Jettison cargo to lighten the aircraft. 

Prior to commencing approach.. turn on the np ASTEN 
BEL TS, NO SMOKING" signs. Passengers should be 
warned to tighten their safety belts and lean towards 
the nose of the aircraft as far as possible, half 
turning and resting bead on armst and bracing their 
arms against the next passenger. 

Open the cargo door. 

Note 

The cargo door must be fully open prior 
to touchdown as structural damage may 
preclude openlng while in the water. 

Check that the cargo ramp is fully closed. 

ditching exits 

I 

- PILOTS 

- FE,LM& 
PASSEHGERS 

Figure 3-9 Ditching Exits 
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DITCHING. 

Best results will be obtained by following the pro­
·:edures outlined below: 

Ditch while power is available. Power will allow 
,.re pilot to choose the spot for ditching, and the 
most favorable landing position and attitude, 

1: se 40 degree flaps. 

F.. xi; .:ute a normal approach and assume a normal 
li:1d1ng attitude,. 

, Ju(;h down with power on and insure that the air­
craft does not contact the water in a fully stalled 
•.> :!'.m ... ue. 

I WARNING I 
1.;nder no circumstances should the air ... 
craft be stalled i~ since this will result 
in severe impact and cause the aircraft 
to nose into the water. 

ln daylight It is recommended that the aircraft be 
Jit.:hed along the top of the swell, paralleled to the 
rows of swells~ if the wind does nor exceed 30 knots,. 
In high winds, it is recommended that ditching be 
conducted upwind to take advantage of lowered for­
ward speed. However, it must he remembered that 
the possibility of ramming nose-on into a wave is 
Increased, as is the possibility of striking the tail 
on a wave crest and nosing in.. 

CROSSWIN> DITCHING. 

The basic rules for ditching listed in DITCHING will 
still apply. in addition to the following: 

Crab the aircraft to kill drift. 

Land on the downwind side of the swell or wave, 

UPWIND DITCHING. 

The basic rules for ditching listed in DITCHING 
will still apply, in addition to the following: 

Maintain nose-up attitude, avoid striking wave face. 

Touch down immediately behind the crest of a rising 
wave, a void the face of the wave. 

Hold nose up after first impact. 

NIGHT DITCHING. 

Night ditching will be conducted with the aid of in­
struments to establish proper attitude of .1.ircraft. 

Make an Instrument approach, holding airspeed the 
same as for DITCHING. At 500 to ~00 feet above 
the water, set up approximately 200 feet per minute 
rate of descent with 40 degrees of flaps. 

Use landing lights as necessary. 

Hold wings level to a void digging a wing into wa:er 
and cartwheeling the aircraft. 

Close throttles and rurn off electrical power im• 
mediately UJX)Il contact with the water. 
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SECTION IV 

AUXILIARY EQUIPMENT 

TABLE OF CONTENTS 

INTRODUCTION 4-l 

HEATING AND VENTII..A TING SYSTEMS 4-I 

ANTI-ICING AND DEICING SYSTEMS 4-9 

ENGINE PREHEAT SYSTEM 4-12 

COMMUN!CA TION AND ASSOCIATED 4-16 
ELECTRONIC EQUIPMENT 

INTRODUCTION. 

Thia section Includes the description, oormal op­
eration, and emergency operation of all equipment 
not directly contributing to filght but which enables 
the aircraft to perform certain specialized functions. 

HEATING AND VENTILATING SYSTEM. 

The filght and cargo compartments are each pro­
vlcled with a filght ll.1ld ground operable heating sys­
tem. The ducting and outlets of each system can 
also be used for ventilation on the ground and In 
flight when either beater ls out. Each system con­
sists of a combustion beater with the necessary 
components and ducting controls to regulate the 
temperature Inside the filght compartment and cargo 
compartment within a range of 40• to 80" F. Within 
each system are fans, recirculation ducts, and air 
selector valves to provide for ground operation; 
and an outlet from the cargo compartment beating 
system provides bot air for preheating the engines 
on the ground. The electrical controls for each 
heater are on a panel mounted on the forward face 
of the bulkhead behind the pilot. Fuel for lx>th heaters 
IS provlcled from the fuel tank in the rlgbt wing by 
an electrically driven fuel pump outboard of the 
engine nacelle. 

DC power for each temperature control system, 
and ground operation provision, is supplied from the 
secondary bus through push-to-reset circuit breakers, 
and through a switch type circuit breaker for each 
beater fuel control system. Provision is made for 
bot-day ram air ventilation of the fllgbt compart­
ment and cargo compartment. A fan air pressure 
switch which is operated by ram air from the co-

LIGHTING SYSTEMS 4-27 

OXYGEN SYSTEM 4-32 

CARGO LOADING EQUIPMENT 4-34 

CARGO DOOR AND RAMP SYSTEM 4-36 

AIR DROP SYSTEM 4-39 

MISCELLANEOUS EQUIPMENT 4-39 

pilot's pitot pressure line, serves lx>th the flight 
compartment and cargo compartment heating systems. 
In the cargo corapartment system the air selector 
valves are moved automatically to their ground or 
flight position by an electrical actuator operated 
by the fan air pressure switch. In flight the pressure 
switch maintains the combustion air fan and the 
ventilating air fan inoperative In lx>th systems. The 
cargo compartment beater miXing valve can be con­
trolled manually In the event of malfunction of the 
automatic control circuit. 

flJGH'I COMPARTMENT HEATING SYSTEM. 

The fllgbt compartment combustion heater is rated 
at 50, !XX) BTU and consumes 0. 66 gallon of fuel per 
hour maximum. It is mounted In the oose section 
of the fuselage and is accessible through a removable 
panel forward of the windshield. The left and right 
ram air ducts in the nose of the fuselage have 20-
and 10-ampere electrically heated anti-Icing intalces 
respectively, and both are powered from the seCot>­
dary bus through the 25-ampere push-to-reset circuit 
breaker. They are lx>th controlled by the 5-ampere 
switch • type circuit breaker. under the INT AKE 
ANTI-ICING marking, on the lower section of the 
heating control panel (figure 4-2). The left duct 
supplies ram a!r, in flight, to the beater combustion 
chamber where it mixes with fuel and is Ignited by 
a spark plug. The current for the spark plug is 
supplied through normal or standby vibrator contacts 
in an Ignition unit. The exhaust gases flow through 
beat exchanger passages and are vented to the 
atmosphere. The right duct supplies ventilating ram 
air, In flight, which Is passed over the bot walls 
of the beat exchanger. The resulting warm air is 
distributed to ten outlets in the flJght compartment. .. 
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The temperature contrOl system of the heater ls 
automatic. It cooslsts of a beater outlet duct ther­
mostat, compartment thermostat, temperature sel­
ecror, and a temperature control box. The heater 
ls protected from overheating by a cycllng thermal 
switch and a high llm1t thermal switch In the heater 
outlet duct.. The cycllng switch, In conjuDctlon with 
a relay, operates the cycling solenoid In the fuel 
control unit ro restrict the continUOWI operating 
temperature ro a ma.ximwn of 2so•F. The high llm1t 
switch operates at 350'F ro energize the heater 
electrical system ehould the cycllng switch mal· 
function. A further safeguard ls provlded by a fire 
detecting element In the heater outlet duct which 
will illuminate the fire warniDg light on the left 
s Ide of the emergency panel If the temperature 
rises to SSO-F. 

Pnparatioft ,_ ., ......... ~ 

Before the heater can be started on the ground or 
In fl.1gbt, the following condit1ons must exist: 

1. The cockpit air control handle on the pilot's 
pedestal must be pushed fully In (open). 

2. The cockpit air oelecror handle on the pilot's 
pedests.l must be positioned for ground or fl.1gbt 
operation as appropriate. 

3. A combustion ram air pressure equlwl.ent ro 
appro,clmately 80 tr::oou, 1AS must be sensed by the 
ram air pressure switch. 

4. The heater discharge temperature must be less 
than 350'F. 

Provided these conditions eltlst, when the master 
switch and fuel pump are turned on, the heater will 
start operating provided the start switch lsde,pressed. 
Tbe start switch lndlcaror llght will illuminate ro 
show that the system ls energl7.ed. 

HIAl'D CONTIOLS , 

The lower section of the heating control panel (flg· 
ure .f.2), on the !,ultbead behind the pilot's -t, 
Is marked COCICPrr HEAT !!,. VENTILATION and 
COntSmS the switches and controls necessary for ~ 
eratlon of the fl.1gbt compartment beater, and for 
control of the heater lntate anti-icing elements. 

- .... , ,_ ,wltdl. 

The heater fuel pump rwo,positlon switch Is marked 
FUEL and OFF. The switch controls the electr1csl 
c1rcult of the fuel pump In the right wing. which 
supplies fuel to both the fl.1gbt compartment and cargo 
compartment heaters. 

- 11"'"- ,witch. 

The heater Ignition switch ls of the toggle type and 
has two positions, muked EMHRG and NORMAL. 

When operating 1n the normal position aod the heater 
falls, select the emergency position. Enter the dis­
crepancy In form 781 at the completion of the fl.1gbt.. 
The EMERG position provides a standby set of 
vibrator contacts to restore ignition. 

H- -- twitch. 

The heater tnsster two-position toggle switch ls 
labeled MASTER SWITCH. The switch controls the 
DC power from the secondary bus ro the heater 
aod fuel control system. 

The heater start push-type switch ls marted PUSH 
TO ST ART and controls the electrical power ro a 
hold•1n relay supplying the beater Ignition unit elec­
trical circuit.. A light In the switch will illwnlnate 
when tbe circuit ls energized. The master BWltch 
must be on before the stan switch ls depressed,. 

Heater Temperature Selector. The heater t.empera• 
ture oelector ls marted TEMP SELECTOR and ls 
graduated In °F with nwnerals at 40, 60, and so. 
The selector sets the temperature control system of 
the heater to maintain the temperature In the com­
partment, as sensed by the compartment thermostat 
and the beater outlet duct thermostat.. 

Heater and Fan Clreult Breakers. A 5-ampere 
pusb-lx)..reset circuit breater marked HEATER pro­
tects the heater electrical circuit.. A IQ.ampere 
push-to-reset c.lrcu1t breaker marked FAN proteets 
the circuits of the combustion ram air fan and 
ventilation return air fan. 

Heater Int.ate Anti-Icing Clreult Breakers. Below 
the INTAKE ANTI-ICING marking ls a 5-ampere 
switch-type circuit breaker control marked CONT, 
for selection of the heater Intake anti-!Clng circuit, 
aod a 25-ampere push-to-reset circuit breaker muked 
HEATER for c!rcult protection. 

Alr Control Handle. The air control handle on the 
pilot's pedestal Is marked COCKPIT AIR CONTROL 
snd PULL TO CLOSE. The handle Is UMd to mech• 
allically adjust a bumartly-type wl.ve In the heater 
outlet duct to regulate the amount of ventilating air 
entering the flight compartment.. When the handle 
Is pushed In, the wl.ve ls opened and releases lts 
pressure on a m!Croswitch to allow operation of the 
heater. When the handle Is pulled fully out, the 
valve closes and operates the m1croswitch to de­
enerp the heater electrical circuit; this position 
should be oelected In the event of tire. 

A Ir Selector Handle. The air oeleetor handle on 
the pilot's pedestal ls marked COClCPIT AIR SEL­
ECTOR. and FLIGHT.PUSH,GROUND-PULL Thel:lan­
dle ls UMd to mechan1cally actuate two butterfly. 
type wl.ves, ODe In the ventilating ram alr Intake 
duct and ODe In tile ventilating air return duct.. 
When the handle Is pulled out to the GROUND posl• 

" 
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flight compartment heating and ventilating system 

EMERGENCY PANEL 

TO COM8USTIOH 
ANO VEIITllATION 
Al R I NT AKE ANTl.-
1 CI NG SYSTEMS 

- RAM AIR 

- FUEl 

FIRE EXTI NGUISHER I HO ICAT IHG 
0 ISCS ON LH SI DE Of FUSELAGE 

~ 

- kOT AIR 

--, 
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COMBUSTION 
RAM A IR 

VENT I LAT I OH, 
RAM A IR 

FAN 

FUEL CONTROL UN I T A IR RETURN 
I DUCT 

I 
I 
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I 
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I 
I 
I 
' 

'-- -------------' FROM FUEL 
PUMP IN RH 

WING 

FIRE EXT INGUISHER FLUID ---MECMAHICAL ACTUATION 

• '"it, · , COMSUST I ON EXHAUST - RETURN A IR --ELECTRI CAL ACTUATION 

~-1-19 

Figure 4-1 Flight Compartment Heating and Ventilating System 
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AIR CONTROL • CABIN 
PULL TO CLOSE 

WARNING 
IF HEAT IS NOT APPARENT WITHIN TWO MINUTES 

OF SWITCHING 'oN; HEATERS ARE TO BE SWITCHED 
1
0FF

0 
ANO LEFT 'oFF' UNTIL THE CAUSE OF THE 

MALFUNCTION IS DETERMINED 6 CORRECTED. 
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F1~1ire -1-2 lleati_ng Conrrol Panel 

th,n 111~ ram a1r J..ntdJ.:t \JI.let valve operates a mil:ro­
"W.lLh which t::Jlerf.lt.l' ~ two fans, one in the ram air 
111LL1k<! duct co suµply cc,mbustion air and one in the 

.t1 r retu:-n duct to rec it"cuJ.,stc the air from the flight 
rompunment. An ..ijr pr e.:;.=ure switch, in the fuselage 
nose seciton, de.energl7. .~S the circuit of the fans 
11.tlt::.t t1-1ke-ott upon acti.lniai; an a u-s pecJ of approx­
lru:Hely ~5 knt1tr:; JA ; and pre\'ents operation of the 
t,mo shuuh.1 the oill" selector lurnclle bE:' inadverte ntly 
lt-fl at Gl{UU,D rm:Jtion durln~ rlight. T he air pres­
::: 1.1rc= swlcch i:, pre31wrizeJ •n1m the copilot' s picot 
1-llt- and is LOmman ro hotb the fligh1 compartment 
Jnu cargn c,,mptt:·men1 hta.1..mg s y.;te ms. 

OPERATION . 

G,:uumJ .-1 11<! ri lgl11 upe_1.tion of the rteari11~ s ys te m 
Jc; .... overt:!d 111 rile- it1Uowi.J11,. ,)l.l.ragr.1111:l5. 

Ground operation. 

1. Heater and fan circuit breakers - Set. 

2. Cockpit air control handle - Push in (open). 

3. Cockpit air seleccor handle - GROUN D. 

4, Fuel pump switch - Up (on). 

S. Heater ignition switch - NORMAL. 

6. Tem.perature selector - Set to desired te m­
peratur e. 

7. Mas te r switch - UP (on). 

8. Start sw itch - Depress. 



9. Stan switch indicator light • Should Illuminate 
and remain on during heater operation. 

On transition from Ground to Flight opera­
tion of the heater, it will he noted that only 
actions 3 & 8 of the following paragraphs 
are necessary~ 

1. Heater and fan circuit breakers • Set. 

2. Cockpit air control handle • Push in (open). 

3. Cockpit air selector handle • FLIGHT. 

4. Fuel pump switch • Up (Oil). 

5. Heater Ignition switch • NORMAL (EMERG If 
NORMAL ls inoperative). 

6. Temperature selector • Set to desired tem-
perature. 

7. Master switch • Up (on). 

8. Start switch • Depress. 

9. Start switch lndlcator light • Should Illuminate 
and remain on during heater operation. 

CAllGO COMPARTMENT HEATING STSTfM. 

The cargo compartment combustion heater ls rated 
at 200,000 B11J and consumes 2.66 gallons of fuel 
per hour maximum. It ls mounted in the right side 
of the cargo compartment roof lmmedlately aft of 
the flight compartment bu1lchead. The ventilating 
ram air duct, in the leading edge of the right wing 
does not have an anti-Icing Intake. ln flight, the 
duct in the left wing supplies ram air to the heater 
combustion chamber where it mixes with fuel and 
ls ignited by a spark plug. The current for the spark 
plug ls supplied through normal or standby vibrator 
contacts in an Ignition unit. The exhaust gases then 
flow through heat ex.;hanger passages and are ex­
'1austed to atmosphere. The duct in the right wing 
supplies ventilating ram air In flight, and the flow 
of air divides before reaching the beater. Some of 
the air pa,ses overthehotwallsofthe heat exchanger, 
and soms ..,f it passes through a heater bypass duct. 
The heated air and cold bypass air rejoin at the 
discharge end of the heater, where the degree of 
mixing ls controlled by an electrical actuator-operated 
mixing valve which ls positioned according to cargo 
compartment temperature selector requirements. Var­
iations are sensed by the cargo compartment ther­
mostat :in the rear exhaust outlet and the heater 
outlet duct thermostat. The flow !hep passes to eight 
outlets along each side of the cargo compartment 
and to one outlet In the cargo compartment roof 
at the rear. Two interconnected ventilating air ex-

T.O. IC-7A-l 
haust outlets in the cargo compartment roof pass 
used air to atmosphere, through the cargo compart• 
ment exhaust vent, during flight. During growid oper­
ation, mechanically interconnected electrical actuator­
operated valves in the combustion air duct, ventil­
ation air duct and cargo compartment exhaust vent 
are closed; and a combustion air bypass duct and 
ventilating air bypass duct are opened, and a fan 
in each !s energized. An amber colored CAl.:TION 
light will Illuminate during operation of the fans. The 
combustion air fan draws air through the ram air 
intake 1n the left wing and passes It to the heater 
combustion chamber. The ventilation air fan draws 
cargo compartment air through the cargo compart­
ment air exhaust outlets and recirculates it over 
the bot walls of the heat exchanger and then passes 
the heated air to the outlets on each side of the 
cargo compartment. (See figure 4-3). 

The temperature control system of the heater is 
basically automatic. However the heater mixing valve 
can he manually controlled_ In the event of failure 
of the automatic control circuit, by means of a 
cow:rol selector on the upper section of the heating 
control paneL The system consists of a heater out­
let duct thermostat, cargo compartment thermostat, 
temperature selector, control selector, and a tem­
perature control box. Cargo compartment temperature 
is automatically controlled in a similar manner to 
that given for the flight compartment heater. The 
heater is protected from overheat:ing and is safe­
guarded ln a similar manner to that given for the 
flight compartment heater. However, the fire warning 
light for the cargo compartment heater Is on the 
right side of the emergency panel. 

p,.paration for operation. 

Before the heater can he started on the ground or 
In flight, the following conditions must exist: 

1. The cargo compartment air control handle, lo­
cated below the heating control panel, must be pushed 
fully ln to open the valves in the tee duct at the 
outlet end of the heater and allow the safety micro­
switch to complete the electrical circuit. 

2. A combustion ram air-pressure equivalent to 
approximately 80 knots !AS must he sensed by the 
ram air pressure switch. 

3. The heater discharge temperature must be Jess 
than 3SO-F. Provided these conditions exist when 
the master switch and fuel pump switch are turned 
on. then the heater will operate when the start 
switch ls depressed. Toe start switch indicator light 
Illuminates to show that the system is energized. 
The mechanically interconnected air selector valves 
are automatically positioned for the type of oper­
ation, ground or flight, by an eJectr ical actuator 
operated by the fan air pressure switch in the 
fuselage nose section. When the air pressure sensed 
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cargo compartment heating and ventilating system 

~~ HOT DAY OPERATION - HOT AIR FIRE EXTINGUISHER FLUID---- MECHANICAL ACTUATION 

- FUEL - RAM AIR ~~ COMBUSTION EXHAUST GROUNO OPERAT ION -- ELECTRICAL ACTUATION 

Figure 4-3 Cargo Compartment Heating and Ventilating System 
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by the switch is less than the equivalent of 85 knots 
IAS the selector valves are posttloned for ground 
operation, the fans are energl.7Jed and the CAUTION 
light illuminates. Above 85 knots IAS the selector 
valves are positJoned tor flight cperation, and the 
fans are deenergl.7Jed and the CAUTION llgbt is off. 

HU.TR CON'ROLS. 

The upper section of the heating control panel (flgllre 
4-2), on the bu.lkbead behind the pilot's seat, is 
marked CABIN HEAT & VENrll..ATlON and contains 
the switches and controls necessary for operation of 
the cargo compartment heater, and for control of the 
heater combustion ram air intake anti-Icing element. 
The heater fuel pump electrical circuit is controlled by 
the fuel pump switch on the lower section of the heat­
ing control paneL For a description of the ignition, 
master and starter switches, refer to flight com• 
partment heater. 

The heater temperature selector is marked TEMP 
SELECTOR and graduated in °F with numerals at 
40, 00, and 80. The selector sets the temperature 
control system of the heater to maintain the tem­
perature in the cargo compartment. as sensed by the 
cargo compartment thermostat and the heater outlet 
duct thermostat. 

~ control Mltctor. 

The four'i)Ollition control selector is marked com­
SELECTOR with positlons OFF, MAN HOT, AUTO, 
and MAN COLD. The selector setting determines 
the type of operation of the heater. 1n the AUTO 
position the mixing valve, at the junction of the 
heater outlet and heater bypass duct, la automatl• 
cally controlled by the temperature control system 
to regulate the amount of cold bypass air mixing 
with the heated air from the heater. In the MAN HOT 
position the temperature control system le bypassed 
and the mllting valve is moved to close the heater 
bypass duct to al.low heated air only to be fed to the 
cargo compartment outlets. 1n the MAN COLDposition 
the temperature control system is bypassed and the 
mllting valve closes the heater outlet to allow cokl air 
only to be fed to the cargo compartment outlets. During 
manual operation the mllting valve can be positioned at 
Intermediate settings by moving the control selector 
to OFF when the desired setting is reached. The 
valve takes appro:r.irnately 45 seconds to move from 
MAN HOT to MAN COLD. 

Ho-• ontl fon1 clrcvlt ltreokora. 

A 7-ampere push-to-reset circuit breaker marked 
HEATER protects the heater electrical circuit. Two 
push-to-reset circuit breakers protect the FANS 
circuit; the 5--ampere breaker marked COMB for the 
combustlon air fan, and the 20.mpere breaker 
marked VENT for the ventilating air fan. When 
the winterlzation equipment hi-capacity fans are In-
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stalled, the 5- and 20,ampere breakers Will be re­
placed by 35- and 50,ampere breakers respectively. 

Co""- llaht • 

An amber llgbt marked CAUTION will illuminate 
when the ventilating air fan and combustion air 
fan are In operation, If the light illuminates In 
flight, indicating that the fans are energized, the 
COMB fan circuit breaker should be pulled to de­
energize combustion fan and light circuit. 

Care• co-,-nt air _.,.., hantllt. 

The cargo compartment air control handle, below 
the beating control panel, is marked AIR CONTROL • 
CABIN, PULL TO CLOSE, The hal1dle is used to 
manually position buttMfly-<ype valves to regulate 
the amount of ventilating air entering the cargo 
compartment. When the handle Is pwled. to fully 
close the valves, the beater electrt.cal. system la 
deenerglzed. Pull the handle In the event of fire. 
When the handle la pwled. to fully close the valves, 
a microawltch is actuated to deenerg:lze the heater 
electrical system; select this position In the event 
of fire. 

OPIIAtlON. 

Normal and emergency operation of the cargo com­
partment beating system is covered In the following 
paragraphs. 

Cargo compartment beater operation, both on the 
ground and in flight, is similar. Automatic position­
ing of the system air selector valves, and control 
of the fans, occurs at an air pressure equivalent 
to approxJmately 85 knots IAS; below this speed the 
system la placed 1n ground cperatlon, and above 
this speed It is placed 1n flight operation. To start 
the heater proceed as follows: 

1. Eogl.oe preheat outlet cover - O,eck secure 
during preflight inspection. 

2. Hot day duct valves - Cosed. 

3. Heater and fans circuit breakers • Set. 

4. Cargo compartment air concrol handle • Push 
In (open). 

5. Fuel pump switch - Up (on). 

6, C:Ontrol selector - AlITO. 

7. Temperature selector - Set to desired temp­
erature~ 

8. Heater Ignition switch • NORMAL (EMERG 
if NORMAL la tooperative). 
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,. Master swi,1.:n - Up (on). 

IO. Start switch - Depress. 

11, Start switch indicator light - Should illuminate 
and remain on during heater operation. 

!WARNING I 
If heat is not apparent within two minutes 
of switching on, heaters will be switched off 
and left off until the cause of the malfunction 
is determined and corrected. 

12. Amber CAlITiON light - Should illuminate and 
remain on to indicate that the fans are energized 
during ground operation. It should go out at air­
speeds above 85 knots IAS, to indicate that the fans 
are deenergi.zed and the air selector valves are in 
their flight operating positions, 

!WARNING I 
In the event of fire the cargo compartment 
air control handle must be pulled to the fully 
closed position and the master switch moved 
to off. 

If the thrust Indicator free stream pres­
sure selector, on the copilot's flight instru­
ment panel, ls moved to the EMERG OFF 
position in flight, and the heating control 
panel CAUTION light illuminates, pull out 
the COMB fan circuit breaker. For subse­
quent system operation on the ground, cir­
cult breaker must be reset. 

Emergency operation. 

If the automatic control of the heater air mixing 
valve malfunctions, the mixing valve can b-: con­
trolled manually to regulate the temperature of the 
air being fed to the cargo compartment outlets. Tem­
perature control Is accomplished by moving the 
control selector as follows: 

I. Position at MAN HOT for approximately 30 
seconds to move the mixing valve and close the 
heater bypass duct. 

2. Position at MAN COLD for 10 seconds, then 
to OFF. 'Ibis partially opens the heater bypass 
duct to admit cold air and reduce the temperature 
of the heated air fed to the cargo compartment 
outlets .. 

3. Repeated adjustment ll! this manner, varying the 
number of seconds at MAN COLD, will modulate the 
heat supply until the desired temperature is obtained. 
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Op•ratien ef ••rt1• ceapart11Mnt ••nt air 
•xhau1t w-alw-e. 

When the system ls switched off in the air, the cargo 
compartment vent air exhaust valve remains open. 
The valve only closes when the system is in ground 
mode, To prevent rain or moisture entering the 
valve when the aircraft ls on the ground, the master 
switch should be switched on for a few seconds 
before shutting down the engine. This action will 
motor the valve to ground mode and It will close. 
With the master switch ON, Insure engine rpm are 
sufficient to charge both generators. 

FLIGHT COMPARTMENT VINTII.ATING SYSTEM. 

The flight compartment ventilating system utilizes 
the ducting and outlets of the heating system with 
the beater in a deenergized condition. For hot day 
use two cooling louvers are Installed, one on each 
s !de of the flight compartment, to provide additional 
fresh air for the pilot and copilot. Each louver ls 
installed at the aft end of a shon ram air intake, 
forward of the windshield. The direction and amount 
of ventilating air flow can be adjusted by turning 
the spherical louver and rotating its shutter knob. 
An adjustable air exhaust louver Is Installed in the 
rear of the canopy to the right of the aircraft center­
line. Maximum ventilating air is provided when the 
hot day louvers and the cockpit air control handle 
are at the fully open position. 

OPERATION. 

Ground and flight operation of the flight compart­
ment ventilating system ls covered In the following 
paragraphs. 

Ground operation. 

I. Heater circuit breaker • Pull out. 

2. Fan circuit breaker • Set. 

3. Cockpit air control handle • Push in (open). 

4. Cockpit air selector handle • GROUND. 

5. Master switch • Up (on). 

6. Hot day louvers • Open for maxl:mum ventil­
ating air, if required. 

~ 

On transition from Ground to Flight oper­
ation of the ventilating system, only actions 
4 and 5 of the following paragraph are re­
quired. 

Flight OP4'raticm. 

l. Heater circuit breaker • Pull out. 

2. Fan circuit breaker - Set. 



3. Cockpit air control b.a.ndle • Push !n {open). 

4. Cockpit air selector b.a.ndle • FLIGHT. 

S. Master switch - Down (oft), 

!WARNING I 
In the event of fire the cockpit air control 
handle must be pulled to the fully closed 
position. 

CAIGO COMPAITMINf VENflLATING SYSTEM. 

The cargo compartment ventilating system utilizes the 
ducting and Olltlets of the heating system with the 
heater in a deeoerg!.zed condition. For hot day use 
in flight, cold fresh air can be admltted to the cargo 
compartment through ducting connected to the ventil­
ating ram air intake m the leading edge of the right 
wing. and to three louvers lo the cargo compart­
ment roof. Two of these louvers are ahead of the 
forward air eldiaust outlet, and the third louver Is 
Just aft of the wing rear spar. The amount of fresh 
air admltted through the louvers ls controlled by 
manually operated butterfly-type valves, one Just aft 
of the forward louvers and one at the rear louver; 
both are marked HOT DAY VENTILATION ON-OFF, 
For hot day ventilation lo flight, the cargo com­
partment air control handle must be pulled fully out 
(close) to shut off the normal ventilating system and 
allow the maxJmum amount of cold fresh alr to be 
directed to the three roof louvers, where the flow 
of air can be manually controlled. On the ground, 
fresh air ventilation can be supplied through the 
hot day louvers provided the right engine ls oper­
a ting; the propeller slipstream produces a ram alr 
effect at the ventilating ram air intake. 

0p4'rotiotl. 

1. Heater and fans circuit breakers - Set. 

2. Cargo compartment air control handle • Push 
in (open). 

3. Master switch • Up (on). 

4. Start switch - Do not depress. 

S. Amber CAUTION light - Should illum!nate and 
remain on to indicate that the fans are energized 
during ground operation, and should go out a: air­
speeds above BS knots lAS to indicate that the fans 
are deenerg!zed and the air selector valves are in 
their flight operating positions. 

If the thrust indicator free stream pres­
sure selector, on the copilot's flight !nstru• 
ment panel, is moved to the EMERG OFF 
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position in flight, and the heating control 
panel CAUTION light illum!nates, pull out 
the COMB fan circuit breaker. For sub­
sequent operation on the ground, circuit 
breaker must be reset. 

Hot day Yentilation operotlon. 

l. Cargo compartment a Ir control handle • Pull 
out (close). 

2. Hot day duct valves - Open, 

This operation can be used on the ground to 
supply fresh air ventilation, provided the 
right engine Is operating. 

ANTI-ICING ANO DEICING SYSTEM. 

The Ice protection facilities consist of wlodshield 
anti-icing, heater and ventilating alr intake anti• 
icing, and pltot head anti-Icing; propeller deicing, 
and wing and tail deicing. 

WINDSHIELD ANTI-ICING. 

Both the pilot's and copilot's windshields are con­
structed of polyvinyl butyral sandwich panels. The 
laminations are heated electrically by current that 
passes through a transparent conductive coating 
between the sheets. In addition to providing anti­
tcing, heating of the panels prevents misting and 
also raJses their birdproof qualities. 

Note 

Maximum "bird proofing" qualities of the 
windshield are obta!oed when the vinyl inter­
layer Is maintained in the temperature range 
of 68° to 130°F. The windshield heat system 
maintains a temperature of 10S:!:S°F,andthe 
windshield Is therefore at Its maximum 
strength with the heat on. 

Single phase AC power for each windshield panel ls 
derived from individual windshield Inverters powered 
from the secondary bus; the circuits being pro­
tected by 70-ampere circuit breakers. The assoc­
iated DC relay dlrcuits are protected by 5-ampere 
circuit breakers. Operation of the windshield heat 
is controlled by the windshield heat switch on the 
center switch panel. The switch, marted WINDSCREEN 
HEAT, has three positions: NORM,OFF, and EMERG. 
The switch should be set to NORM at least three 
minutes prior to take-0ff. Should the pilot's wind­
shield power supply fall, switching to EMERG will 
transfer power to the pilot's panel from the copilot's 
panel. which will then cool. A warning light for each 
windshield inverter, marked FAIL, PILOT'S and CO­
P !LOT'S, is located adjacent to the control switch 
and will illuminate Jt its respective lovener fails. 
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If inverter failure Is the cause of the de­
fect, the appropriate circuit brealcersbould 
be pulled and no attempt must be made to 
reactivate the invener, or further damage 
to the system may result. 

HEATa INTAKE ANTI-ICING. 

The inlets for the flight compartment beater com­
bustion and ventilation air intakes, and the cargo 
compartment beater combustion air intake, are elec­
trically anti-Iced. Toe cargo compartment heater 
ventilation air Intake ls not anti-iced. Below the IN­
T AKE ANTI-ICING marking on both the cockpit heat• 
Ing and cargo compartment heating sections of the 
beating control panel, are provided a 5-ampere toggle­
type circuit breaker control and a 25-ampere push-1:o­
reset circuit breaker. The t:Dggle-type circuitbreaker 
marked CONT controls the heater intake anti-icing 
circuit and the push-t0-reset circuit breaker marked 
HEATER pr0tects the circuit. Toe anti-icing elements 
are powered from the secondary bus. 

PITOT HEAD ANTI-ICING. 

Electrical anti-Icing is provided for the four thrust­
indicating pitot heads, and two pitot heads supplying 
the flight instrumelltll. A switcll marked PrTOT ls 
located on the deicing sw1tch panel (figure 4-5). 
The switch also controls a beater at each stall 
warning llft transducer. Power for the flight instru­
ment pitot beads and lift transducers is taken from 
the emergency bus through two 15-a.mpere circuit 
breakers, and for the thrust indicating pltot hesds 
from the secondary bus through two W-ampere 
c lrcuit breakers. 

PIOPEU.EI DIICING. 

An alcohol deicing system ls provided for each pro­
peller. Each system consists of an 8.4 gallon tank, 
an electrically operated shutoff valve, an electrically 
operated pump and the necessary piping to a allnger 
ring and cuffs. Both systems are controlled by a 
switch marked PROP on the deicing switcll panel 
(figure 4-5). Power for each system ls derived from 
the emergency bus via the left and right hydraulic 
and engine oil emergency shutoff switches respec­
tively. When energized, the pump supplies fluid 
under pressure to the slinger ring, and is clistrl• 
buted to the leading edge of the propeller lllacles by 
centrifugal force. The shutoff valve is solenoid 
operated and remains open while the pump circuit 
is energized, 

No .. 

Toe rate of flow of each propeller deicing 
system is 1.27 gallons per hour, and will 
provide protection for 6.5 hours of con­
tinuous operation. However, as the alcollol 

deicing system is only used lntermlnentiy, 
the supply ls sufficient for the endurance of 
the aircraft. 

WING AND TAIL. DEICING 5'JSTIM. 

The system, (figure 4-4) is of the l.nflalllble rubber­
boot type, deicing being provided at the horizontal 
Eltabill-rer leading edges and the wing lead.Ing edges 
outboard of the land.Ing lights. Included In the sys­
tem are two engine-driven air pumps, two combina­
tion units, distributor valves, an electronic timer, 
and the control switches on the deicing panel. Sys­
tem pressure and suction is l.nd.lcated by two gages, 
marked DEICING. and PRESS and suer respect­
ively, located on the copilot's pedestal. Refer to 
Section V fo: instrument markings, Electrical power 
for the system ls ta.ken from the secondary bus 
via two circuit breakers, AtrrO and MA.~AL, labeled 
DEICING WING !It TAIL. 

The deicer boots are arranged in sectinns, Two 
sections at the stabilizer, one left, one right; and 
two sections, an inboard and an outboard, at each 
wing. Each section is funher divided into an inner 
and outer boot. A distributor valve serves each 
wing-boot section; one distrlliutor valve is provided 
to serve both tail\x)ot sections. The clistributor 
valve has a pressure inlet port, a suction outlet 
pon and a dump port. Two additional ports "A" 
and nan are connected to related "A11 (inner) and 
"B" (outer) boot pons. Pressure and suction is al­
ternated through the 11A" and "B" ports by move .. 
ment of a solenoid-operated servo valve. Toe dis­
tributor valves are each connected to a common 
pressure manifold and a common suction manifold; 
pressure and suction being applied by either or both 
engine-driven air pumps. Toe suction side of each 
pump is connected direct to the suction manifold; 
suction being indicated at all tlJ:nes on the gage. 
The pressure side del!very ls routed through the 
combustion unit from which pressure ls dumped 
when the system ls Inactive or, when In use, is 
regulated to the pressure manifold to maintain 15 
psi. Both pumps will provide satisfactory operation 
up to 20,000 feet. In the event of engine or pump 
failure, the remaining pump will provide satisfactory 
operation up to 15,000 feet. 

An elecrronic timer is provided for automatic op­
eration of the system; a separate circuitry being 
provided to bypass the timer for manual opera­
tion. Toe normal cycle of the timer ls 1-m.lnute 
for ~essive icing (29 seconds on, 31 seconds off) 
and 4 minutes for light to moderate icing (29 sec­
onds on, 211 seconds off). When the system is 
switched on, there ls an Initial rube warm_..,p delay 
of 20 seconds, then the cycle commences with a S­
second period during which the solenoids of the 
combination units are energized to close the dump 
valves and pressurize the system. Thereafter, six 
contacts are energized successively, each for a 
period of 4 seconds during which the appropriate 
distributor-valve solenoids are In turn energized 
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to fully inflate their respective boots, The boots 
are inflated and deflated once per cycle, in sym­
metrical pairs, consecutively from the inboard inner 
wing-boots to the outer tail-boots (see figure 4-4). 
Suction is applied to hold the boots flush with the 
leading edge during tl1e intervening periods of the 
cycle. During the balance of tl1e cycling time (31 
or 211 seconds), the dump valves are open and sys­
tem pressure is unloaded. 

Note 

lf the system is switched OFF during a 
cycle, the timer will zero for commence­
ment of another cycle. 

Wing and tail deicing switches. 

Under WlNG & TAlL, a mode switch has three posi­
tions marked AUTO, OFF, and MA~; the function 
being self-explanatory (figure 4-5). A related two­
position switch marked FAST-SLOW selects res­
pectively the I-minute or 4-minute cycle, and is 
operative only in the AL!TO mode. Three BOOTS 
switches, 1:\/BD, OUTED, and TAlL, have positions 
marked L'\;~ER-OFF-OUTER, and are for manual 
operation of the boots either when a particular 
icing condition makes manual mode preferable or 
in the event of failure of the automatic function. 
When manual mode is selected, the system remains 
loaded at 15 psi and the boot switches bypass the 
timer to route power direct to the distributor­
valve solenoids; the boot remaining inflated while 
the switch is held selected. 

Normal operation. 

l. WING & TAIL DEICING circuit breakers - Set. 

2. Mode switch - AUTO. 

3. System pressure and suction indicators - Check 
15 psi and 4 in. Hg respectively. 

4. Cycling switch - FAST or SLOW, as required. 

Note 

Witll the system operating automatically, 
the build-up and shedding of ice should be 
closely observed, bearing in mind the fact 
that the characteristics of the icing condi­
tion may require a change in the manner 
of system operation. The wing inspection 
lights are provided for observations during 
night operation. 

Manual operation . 

Should a failure in the timer, or characteristic of 
th1e icing condition require manual mode of opera­
tion, proceed as follows: 

1. Mode switch - MAN. 
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Figure 4-5 Deicing Swirch Panel 

2. System pressure and suction - Check. 

3. BOOTS switches - Commencing with the L'lBD 
switch, hold each switch in turn first to the INNER 
position and then the OUTER position for a period 
of 4 seconds each approximately. 

4. Repeat the cycle as necessary. 

Note 

For wing and tail deicing procedures refer 
to cold weather operation in Section IX. 

ENGINE PREHEAT SYSTEM. 

An engine preheat system is provided co permit 
heating each engine and its accessory compartment 
to a reasonable temperature prior to starting the 
engines in still air temperatures of 0°F (-l8°C) 
and below. The system consists of flexible piping 
wbich can be connected to an engine preheat outlet 
in the tee-duct at the discharge end of the cargo 
compartment heater and to the snout of the engine 
covers. The cargo compartment emergency exit door 
must be open to allow the flexible pipe to be connected 
to the engine preheat outlet. Air flow for ground 
operation of the cargo compartment heater is supplied 
by a high-capacity fan in the combustion air bypass 
duct, and one in the ventilating air bypass duct. To 
obtain maximum flow of heated air through the engine 
preheat outlet, the cargo compartment air control 
must be pulled to its closed position. The engine 
preheat flexible piping can be secured to the snout 
on the left side of the engine covers for engine 
preheating, and/or to the preheat access at nacelle 
station 57.50, marked ACCESSORY COMPTPREHEAT 
CONNECT, for engine accessory compartment pre-

-



heating. The preheat access adapter cover on each 
nacelle Is secured by four quick-release fasteners; 
and has a spring-steel insert marked FIRE ACCESS 
which can be pushed in to allow fire elltingulshing 
agent to be sprayed into the accessory compart­
ment. 

OPRATION. 

I. Flexible piping • Connect between engine preheat 
outlet and engine cover as appropriate. 

When the flexible piping Is connected to the 
engine preheat outlet 11 actuates a cargo 
compartment air control microswitch to 
permit operation of the cargo compartment 
heater. 

2. Flight compartment canopy cover, cargo com­
partment heater forward air exhaust cover and 
left wing air intake cover - Remove. 

3. Cargo compartment heater - Start as for ground 
operation, then pull the cargo compartment air con­
trol to the closed (out) position. 

Secure cover on engine preheat outlet when 
preheat system Is not in use, and push the 
cargo comparrment air control to its open 
(in) position. 

4. Cocq,lt heater inlet and exhaust cover • Re­
move to permit ground ·operation of the flight com­
partment heater during preheating of the engine. 

5. Engine preheat should be applied to one engine 
and its accessory compartment at the same time. 
Connect the preheat flexible piping to the preheat 
outlet, and to the engine cover snout and engine 
accessory compartment preheat access adapter. Main­
tain application of preheat until the cyllnder head 
temperature gage Indicates above O"C, then transfer 
the flexible piping to the cold engine and Its acces­
sory compartment. Remove the engine cover and oil 
cooler air exhaust cover from the preheated engine, 
and start the engine using the hot fuel prime system 
if installed. Allow the engine to warm up at 1000 
rpm and carry out boil-off procedure detailed in 
Section IX. Remove the flexible piping, engine cover, 
and oil cooler air exhaust cover from the engine 
being prebeate(I when Its cylinder head temperature 
gage indicates above O"C, and pnx:eed as for the 
operating engine. Select the hot fuel prime switch to 
Ol'F after both engines are operating. 

WINTIIIZATION COVIii. 

Fifteen winterlz.arlon covers are provided, twelve are 
Installed externally and three internally. A light­
weight folding ladder is provided for use when in-
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stalling the external covers; the ladder length is 
12 feet 1. 7 Inches when unfolded, and 7 feet 5. 8 
Inches when folded. 

lxtamal covers. 

Engine Covers. Two engine covers, one for each 
engine, are stenciled ENGINE COVER SD5525-l, with 
TOP at the appropriate position to facilitate in­
stallation. Elastic cord assemblies with attachment 
rings are provided at the aft edge of each cover 
which are held secure to the nacelles by approp­
riately located ball-lok pins. Before installing an 
engine cover insure that the propeller blades are at 
the 2, 6, and 10 o'clock positions. The blade cuffs 
of the cover are secured to the propeller by means 
of elastic cord assemblies with ring and hook attach­
ments. insure that the heating duct snout of the cover 
ts at approximately the 4 o'clock position. 

Cargo Compartment Heater Intake and Exhaust Covers. 

a. Two covers, one for each cargo compart­
ment beater air Intake In the leading edge of the 
wing center section, are stenciled SD5605-I COVER, 
AIR INTAKE LE CS WING and can be secured In 
position by mean.s of two button fasteners. Each 
cover has a warning streamer .. Remove left cover 
before preheating the engines. 

b. A shaped cover stenciled 505606-1 COVER, 
AIR EXHAUST, CABIN HEATER can be slipped onto 
the cargo compartment heater combustion air ex­
haust and secured In position by means of four but• 
ton fasteners. The cover has a warning streamer. 
Remove this cover before preheating engines. 

c. A shaped cover stenciled SD5607-l COVER 
AIR EXHAUST, CABIN HEATER can be slipped onto 
the cargo compartment heater ventilating air ex­
haust and secured In position by means of two but­
ton fasteners .. The cover has a warning streamer. 

Landing Gear Cover•. 

a. Two covers, one for each main landing gear 
opening, are stenc~ S05609-1 COVER, OPENING, 
MAIN LG aQ<I PORW ARD, Each cover can be secured 
in position by meana of eight ball-lok pins, twenty 
button fasteners, and al\ elastic cord lacing at the 
rear panel. 

b. A cover for the nose landing gear opening 
is stenciled SD5611-l COVER, OPENING, NOSE LO 
and can be secure(! In potitlon by means of founeen 
button fasteners. Remov, tbis cover before ope!'lltlng 
the APU, If installed. 

Cockpit Heater Inlet aQd Exhaust Cover. A cover 
for the flight compartment heater air intake and 
exhaust outlet is stenciled SD5610-l COVER IN­
LET AND EXHAUST, COCKPIT HEATER and can 
be secured in position by means of two button fas-

4-13 



T.O. 1C-7A-l 

4-14 

winterization equipment general arrangement 

1. ENGINE PREHEAT OUTLET 
2. SD5525-1 COVER, ENGINE 
3. SD5606-1 COVER, AIR EXHAUST, CABIN HEATER 
4. SD5638· 1 COVER, AIR EXHAUST, OIL COOLER 
5. SD5605-1 COVER, AIR INTAKE, LE CS WING 
6. LADDER, FOLDING, LT WT 
7. SDS607-I COVER, AIR EXHAUST, CABIN HEATER 
8. HOT FUEL PRIME UNIT (IN NACELLE) 

2 *3 

*12A 

ENGINE PREHEAT USING CARGO 
COMPARTMENT HEATER AHDAPU 

2 

ENGINE PREHEAT USING CARGO 
COMPARTMENT HEATER ONLY 

*3 

9. SD5609-1 COVER, OPENING, MAIN LG 
10. FIRE ACCESS AND PREHEAT ACCESS CONNECTION 
11. PIPIHG, FLEXIBLE, ENGINE ACCESS.COMPT. PREHEAT 
12. SDS61l-1 COVER, OPENING, NOSE LG 

12". CANOPY COVER 
13. DELETED 
14. P,fPING, FLEXIBbE, ENGINE PREHEAT FROM APU EXHAUST 
15. APU EXHAUST PIPE 

4 *5 6 

* THESE COVERS MUST BE REMOVED PRIO"R 
TO PREHEATING ENGINES 

Figure 4-6 Winterization Equipment General Arrangement 
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teners at the fuselage oose and to the heater exhaust 
on the right side of the fuselage nose. Toe cover 
bas a warning streamer. Remove this cover before 
operating flight compartment beater during preheating 
of the engines. 

Oil Cooler Air Exhaust Covers. Two covers, one for 
each oil cooler air exhaust, are stenciled SD563B-l 
COVER ASSY, OIL COOLER and can be secured in 
position by means of seven button fasteners. A 
warning streamer is attached to each cover adjacent 
to a stenciled lnstrUction reading HANG WARNING 
STREAMER 502892-9 OVER LEADING EDGE OF 
WING. Remove appropriate cover before staning the 
engine. 

Internal coYan. 

Three covers colored sky-green are provided to 
,block off the hot day ventilation louvers when the 
a lrcraft is being operated in winter climates. Toe 
covers are secured in position by means of the 
twelve existing attachment bolts at each loover. 

ENGINE REHEAT SYSTEM 
1u..,. APU Exhaun neat), 

On arrcraft equipped with a gas turbine auxiliary 
power urut, an engine preheat system utilizing the 
APU exhaust beat is provided to permit heating both 
engines to a reasonable temperature prior to start­
ing in still air temperatures of 0°F (-1 S"q and be­
low. The system (figure 4-6) comprlses an exhaust 
plpe whlcb can be connected to the APU exhaust out­
let adapter on the left side of the fuselage nose, and 
a fleXlble duct assembly connected between the ex­
haust plpe tee-junction and the snout of each engine 
cover. Near the upper end of the exhaust plpe is a 
stub pipe wbich is engaged with the APU exhaust 
outlet adapter so that the lower tee end of the ex­
haust plpe Is below the level of the fuselage. A 
chain ls attached to the tee end of the exhaust plpe 
and the free end can be hooked onto an eyebolt mark­
ed APU EXHAUST P!PE SUPPORT on the fuselage 
left side above the battery location marking. Toe 
adapter ends of the fleXlble duct assemblies attach 
to the left and right ends of the tee-junction, and 
the other end connects Into the respective engine 
cover snout. Toe exbaust pipe has two manually 
controlled butterfly-rype valves, one at each end, 
and both are marked HOT and COLD at the closed 
and open position respectively. The upper valve 
controls the amount of cold ambient air entering 
the plpe to mix with the APU bot exhaust gases. 
The lower valve directs the bot gases to atmos­
phere when the valve is at the O)LO position. or 
to the engine covers when the valve ls at the HOT 
position. A bimetal thermometer with a range from 
150' to 750'F (65.5° to 398.9"q protrudes Into the 
exbaust plpe Just above the tee-junction and shows 
the temperature of the hot gases In the plpe. 

Operatioft. 

1. Remove APU exhaust outlet cover. 
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2. Securely Install exhaust plpe on APU exhaust 
outlet adapter, book chain to exhaust plpe suppon 
eyebolt. 

3. Connect fleXlble duct assembly between exhaust 
pipe tee-Junction and the respective engine cover 
snout. 

4. Insure engine cover snout is securely laced to 
its flexible duct assembly. 

s. Set exhaust pipe upper and lower valves to 
COLD position. 

6. Remove nose gear well cover~ 

7. Start APU. 

8. After one minute adjust exhaust pipe upper valve 
to give 250°F (121.l "C) maximum temperature. 

9. Set exhaust pipe lower valve to HOT position 
to direct hot gases to engine cover snouts. 

ING .. I ACCESSORY COMPARTMENT l'RBfEAT 
SYSTIM. 

The engine accessory compartment preheat system 
utillms cargo companment heaterbotairfeedthrough 
an engine preheat outlet and a fleXlble duct assembly 
to each engine accessory compartment. Toe engine 
preheat ootlet is on the tee-duct at the discharge end 
of the cargo compartment beater. The engine acces­
sory compartment preheat connection is on the left 
side of each engine nacelle at station 57 .SO, and ls 
marked ACCESSORY O)MPT PREHEAT CONNECT. 
The preheat connection bas a cover secured by four 
quick-release fasteners; and bas a spring-steel In­
sen marked FlRE ACCESS whlch can be pushed In 
10 allow fire exrlngulshing agent to be sprayed Into 
the accessory compartment. The fleXlble duct as­
sembly bas three ducts joined together at a Y -
Junction; the duct from the column of the junction 
is led Into the fuselage and attaches to the engine 
preheat ootlet of the cargo compartment beater, and 
the ducts from the arms of the junction attach one 
to each engine accessory compartment preheat con­
nection. Air flow for ground operation of the cargo 
compartment beater Is supplied by a high-capacity 
fan In the combustion air bypass duct, and one In 
the ventilating air bypass duct. To obtain maximum 
tlow of heated air through the engine preheat outlet, 
the cargo compartment air control must be pulled 
to Its closed position. 

Opera, ..... 

1, Remove engine accessory compartment preheat 
connection cover from each nacelle, and attach 
appropriate tleXlble duct. 

2. Pass the fleXlble duct from the Y-junctlon col­
umn Into the fuselage tbrougjl the opened cargo 
compartment emergency ex.It. 
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3. Remove englne preheat outlet cover and attach 
the fleXible duct to the adapter. 

4. Remove approprlate external covers from heater 
inlet and exhaust ducts. 

5. Pull the cargo compartment air control to Its 
closed position. 

6. Initiate cargo compartment heater ground op­
eration. 

COMMUNICATION AND ASSOCIATED 
ELECTRONIC EQUIPMENT. 

Toe electronic equlpment that may be Installed in lhe 
aircraft is discussed in lhe following paragraphs. A 
brief deecrlption of each system, its capability, loc­
ation, and operating Instructions is included. 

TYPE DESIGNATION USE 

UHF C-D Radio set Two-way voice com-
~IJNICA TIOIIS AN/ARC-55B munications in the 

or -51X frequency range of 
225.0 to 399.9 me 
voice reception on 
preset guard fre-
quency 

YIIFCO-D Radio Set Two-way voice com-
COMMUHICATIOIIS AN/ARC-73, munications. Re-

or -73A ceptlon in the Ire-
quency range of 
108.00 to 151.95 
me (control panel 
6!4U-5), or 116.00 
to 151.95 me (con-
trol panel 6140-6). 
Transmission in 
the frequency range 
or 116.00 to 149.95 
me (with either con-
trol panel). 

YIIF STANDBY Radio Trans- Emergency trans-
TIIANSillTTE~ mitter T -366A/ mission in the tre-

ARC quency range of 
116.0 to 132.0 me. 
Used in conjunction 
with the omni radio 
receiver to provide 
two-way vhf commu-
nications in an 
emergency 

I WARNING I 
This aircraft contains various combina­
tions: of navigational receivers, course 
indicators and radio magnetic indicators. 
Before flight, pilots must determine the 
type of navigation equipment installed and 
operational; the operation of controls and 
switches used to select navigationdisplays; 
the function of each RMI, bearing pointer 
and course indicator and the means of mon­
lrorlng identification signals of NA VAID, 
being used. 

DHCIIPTION AND DATA. 

Pvrpo.. and ., ... 

The radio equlpment that may be provided In the air­
craft 1s listed iJ:I figure 4-7. The configurations vary 
according ro the theater of operations and the produc­
tion series. 

RANGE 
DISTANCE U LOCATION 
SPECIFIC OF 
ALTITUDE CONTROLS REMARKS 

Line of sight Sliding 
50 miles at Console 
3000 ft (ap-
proximately) 

Line of sight Sliding Complete 
50 miles at console provision 
3000 ft (ap- made, set 
proximately) not installed 

Line of sigh, Sliding 
50 miles at console 
3000 ft (ap-
proximately) 

Figure 4-7 (Sheet l of 3) Communication and Associated Electronic Equipment 
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RAHGE 
DISTANCE AT LOCATION 
SPECIFIC OF 

TYPE DESIGHATIOH USE ALTITUDE CONTROLS REIIARKS 
HF RADIO Radio Set Two-way voice com- Indefinite Sliding 
COMMUMICATtONS AN/ARC-59 munications in the console 

frequency range of 
2.0 to 18.5 me 

HF-5$8 RADIO Radio Set Two-way voice com- Indefinite Sliding 
COMMUNICATIONS AN/ARC-102 munications in the console 

frequency range of 2.0 
to 30.0 me 

FM LIAISON Radio Set Two-way voice com- Line of sight Sliding AN,ARC-44 COM>IUMICA TIONS 
AN/ARC-44 munications in the up to 50 console dynamotor 

frequency range of miles (DY-107()/AR) 
24.0 to 51.9 me, supplies power 
and intercrew com- for operation 
munications. of signal dis-

tribution pan-
els (SB-329 
AR) 

FM AUXILIARY Radio Receiver Liaison auxiliary Line of sight Sliding Operates in 
COM>IUMICA TIOMS AN/ARR-46 or receiver up to 50 console con junction with 

-49 miles AN/ARC-44 
(when installed) 

INTER- lntercommuni- lntercrew com- Within air- Sliding Permits COlil>IUHICATIONS 
cation Set munications craft console selective 
C-1611A AIC control of 

the facilities 

VOII/ILS Radio Receiv- VOR and !LS Line of sight Sliding 
LOCALIZER ing Set localizer naviga- 50 miles at console RECEIVER 

AN,IARN-30D, tional aid and Vhf 3000 ft (ap-
or -30E voice reception in proximately) 

the frequency range 
of 108.0 to 126.9 me 

LF NA VIGA TICIN Direction Find- Radio range and 200 miles at Sliding 
HCl!IVH (ADF) er Set AN/ARN- broadcast recep- 3000 ft, de- console 

59 tion: automatic pending on 
direction finding conditions 
in the frequency 
range of0.19 to 
l.75mc 

ILS GLIDE Radio Receiv- Visual indication of 15 miles ap- Sliding 
SLOPE RECEIVER ing Set lLS glide slope in proximately console 

AN/ARA-54 the frequency range 
of 329.3 to 335.0 me 

>IARUR BEACON Radio Receiv- Aural and visual Vertical Sliding 75 me pre-
RECEIVER ing Set AN/ARN· indication of marker console tuned not 

32, orR-10411 beacon location adjustable 
ARN 

Figure 4-7 (Sheet 2 of 3) Communication and Associated Electronic Equipment 
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RANGE 
DISTANCE AT LOCATION 
SPECIFIC OF 

TYPE DESIGNATION USE . ALTITUDE CONTROLS REMARKS 

MARKER 8EACCM Radio Re- Aural and visual in- Marker Sliding 
4110 GLIDE ceiving Set dication of marker beacon ver- console 
SLOPE RECEIVER AN ARN-58 beacon location. tical: glide 

Visual indication of slope 15 
glide slope In the miles approx-
frequency range of imately 
329.3 to 335.0 me 

IFF TransJX)nder Identification; friend Line of sight Sliding 
IDEII TIFICA TIOII Set AN ·APX-44 or foe, supplement- 50 miles at console 

ed by selective iden- 3000 ft (ap-
tification feature proximately) 

WEATHER AN;APN-158 Primarily weather Line of sight Mounted in the Additional 
RADAR observation and engine instru- capability Le., 

penetration system ment panel as ground 
mapping nav. 
radar and 
anti-collision 
system 

TAC/JI AN ARN-21 Provides bearing Up to Sliding xxxx 
and distance in- 200 miles console Proposed 
formation line of sight, 

depending on 
altitude 

RADAR AN APH-22 Indicates terrain Reliable to Pilot's xxxx 
AL TlMETER clearance of the 5000 feet instrument Proposed 

airplane absolute Panel 
altirude 

Figure 4-7 (Sheet 3 of 3) Communication and Associated Electronic Equipment 

DIKIIIP'l'ION A.. OPIUTION-INYRCOMMUNIC • 
ATION IHTIM (H-329 Aa and C•l611A AIC). 

The intercommunication system permits voice com­
municarion between pilot, copilot and one to three 
auxiliary stations in the flight or cargo compare. 
menrs~ Audio signals from radio receivers can be 
monitored at each of the stations. Transmissions 
through the radio transmitters, however, can be 
accomplished only at the pilot's and copilot's station. 
A three position mlcrophone/interphone switch on 
both the pilot's and copilot's control wheels and 
pedestals permil6 transmissions from these positions. 
The switches at the base of the pedestals are foot­
operated. intercommunication control panels are .ldent• 
lfJed within each aircraft, depending on configurallon. 
The intercommunication system operates from 27.S 
volt, OC power supplied by the emergency bus through 
the FM Power and Keying or Jnterphone and Control 
circuit breakers on the electronics circuit breakers 
panel located on the forward face of the flight com­
partment rear bulkhead. 
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lntercet11111v111icatlo111 •Y•*•• control pa111el. 

Control panels are iMtalled on each side of the slid­
ing console (8 and 9, figure 4-9), in the cargo compart­
ment aft of the flight compartment door, on the roof at 
the midway point of the cargo compartment, in the 
flight compartment adjacent to the hydraulic reservoir, 
and on the roof at the rear of the cargo compart• 
ment.. The latter two auxiliary stations are only 
installed in some aircraft. Each station control panel 
is equipped with monitoring and/or mixer switches, 
a transmission selector switch and volume control 

MONITORING SWITCHES. 

The monitoring switches enable all communication 
and audio navigational systems to be connected to 
the intercommunication system .. The switches are 
On-Off pin type (up for ON and down for OFF). Each 
of the control panels is equipped with switches which 



prov:lde interconnection with the following communic• 
ation and audio navigational systems: 

Switch I • FM liaison radio, 

Switch 2 • UHF or HF radio, as selected on UHF• 
HF select panel on the sliding console (13, figure 4-9). 

Switch 3 • VHF command radio or standby VHF 
receiver as selected on the standby VHF transmitter 
panel on the sliding console (16, figure 4-9). 

Switch MB • Marker beacon receiver. 

Switch NAV • VOR, ADF and TACAN. 

With the TRANS switch set to INT, transmission 
to other stations In the aircraft Is possible without 
use of the 1/C or INTERCOM switch (hot mic). 

TRANSMISSION SELECTOR SWITCH C-1611A/ AlC. 

The rotary transmission selector switch (TRANS) 
on the INT panel may be set to transmit within or 
outside the aircraft. On early model aircraft the 
selector switch has 4 positionsJ and on later models, 
INT and PVT positions were added. 

Position l • FM liaison Radio. 

Position 2 - UHF 

Position 3 • VHF command radio or standby VHF 
transmitter as selected on standby VHF control panel. 

Position 4 • HF llaison Radio. 

Position INT • lnterphone. 

Position PVT• lnterphone forflightengineer,cargo 
compartment and cargo ramp stations only (Some 
aircraft). 

The following Information Is applicable to both sys­
tems. 

N•t• 

Simultaneous transmission on L:HF and 
FM should be kept to an absolute mini• 
mum. 

Nerte 

The receiver associated with the selected 
transmitter is also coMected to the head­
set by the TRANS switch, regardless of the 
setting of the monitor or mixer switch. 

Note 

Although the auxiliary INT panels In the 
cargo compartment are equipped with iden­
tical TRANS switches, only the INT and PVT 
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positions are operable. The auxiliary INT 
panel In the flight compartment can be used 
for external transmissions. 

VOLUME CONTROL. 

The volume control (VOL) varies the audio level 
of m!X.ed interphone and receivers, except the ADF 
receiver(s). 

N•,.al eperatle•. 

PILOT AND COPILOT STATIONS. 

To operate the intercommllllicatlon system, check 
the FM Power and Keying errs (or lnterphone and 
Control CKTS) circuit breakers ON. There are two 
modes of transmission, press-to-talk and hot mike 
(mic). In the press-to-talk mode, the pilot or co­
pilot press the microphone switch on the control 
wheel to 1/ C, or the foot-operated switch to INTER• 
COM to transmit to other stations within the air• 
craft. When using the 1/C or INTERCOM switch, 
the setting on the TRANS switch is not a factor. To 
receive other stations within the aircraft the monitor 
INT switch must be selected ON or the TRANS switch 
selected to INT. For reception of radio commt111-
lcations and audio navigational systems select the 
appropriate monitor switch to the ON position for 
that system. Adjust VOL control on INT panel for 
suitable audio level. 

AUXILIARY STATIONS. 

To transmit on the intercommunication system, set 
TRANS switch to INT position then press the micro­
phone button switch. In some aircraft, with the 
TRANS switch set to PVT and the monitor INT switch 
ON, the auxiliary stations can transmit and receive 
each other while monitoring pilot and copilot trans­
m isslons. The PVT position permits interphone trans­
mission that does not interfere with pilot and copilot. 
For reception of radio communications and audio nav­
igational systems select appropriate monitor switch 
to the ON position. Adjust VOL control on INT panel 
for suitable audio level. 

STMDBY AUDIO OPERATION. 

Standby audio operation Is provided on aircraft with 
an FM power switch. In the event that the FM dyna­
motor or !NT panel fails, the FM power switch and 
all facilities not required should be turned off, The 
receiver and microphone audio circuits bypass the 
INT panels and the desired transmitter must be 
selected by the TRANS (transmit-lnterphone) switch 
on the INT panel for Uhf, hf, vhf transmission. 
Communication through the fm liaison radio set is 
not possible. During emergency standby-audio oper­
ation, only the facility required should be turned on 
and the volume level adjusted by means of its con­
trol panel volume control. Interphone is available 
between the pilot and copilot only, in the standby­
audio mode. 
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UHf COMMAte IADIO (AN/AIC-sa .. AN/AIC­
SIX). 

The LlH F command radio provides voice transmJssion 
and reception In the frequency range of 225.0 to 
399.9 megacycles, with 1750 frequencies available In 
steps of 0.1 megacycles. Receiver and transmitter 
tuning is accomplished automatically after a frequency 
change~ A main receiver and a. guard receiver are 
used in the system.. The main receiver tunes to any 
selected frequency; the guard receiver remains tuned 
to a guard frequency. The UHF command radio sys­
tem is supplied 27.5 volt DC power from the main 
DC bus through the UHF POWER circuit breaker on 
the electronic circuit breaker panel The control 
panel located on the sliding console (IO, figure 4-9) 
contains a dual audio volume and sensitivity control, 
manual frequency selector controls and a master 
function switch. Primary control of the set is accom• 
plished by use of the function switch. When turned to 
T /R position, the switch energizes the set to pro­
vide normal frequency selection and operation, The 
T /R + G position energizes the separate guard re­
ceiver and provides monitoring of the guard frequency 
as well as normal transmission and reception.. The 
AOF position is not connected; To put the radio Into 
operation proceed as follows. 

I, On INT ;,anel, set monitor 2 switch to ON and 
set VOL control 

2. Set UHF-HF select switch on sliding console 
(13, figure 4-9) to UHF position. 

3. On UHF control panel, set function switch to 
T / R + G position. Allow one minute for warmup. 

4. Adjust UHF and INT VOL controls to obtain 
suitable audio level. 

5. Adjust SENS control fully counter-clockwise then 
clockwise until background hissing noise is eliminated. 
Do not turn SENS control any further than amount 
required for elimination of hissing sound, otherwise 
weak incoming signal will not be heard. 

6, To transmit, place TRANS switch to position 2. 

7. Should transmission be necessary on the guard 
frequency, set manual frequency selector controls to 
the guard frequency. 

VHf COMMAte IADIO (AN/AIC-73 or 73A) . 

The VHF communJcation system consists of a VHF 
transmitter, a VHF receiver and a control unit. 
The VHF system provides communication facilities 
In the frequency range of 116.00 to 149.95 mega­
cycles, with reception possible to 151. 95 megacycles,. 
There are 680 crystal controlled channels available 
for transmission and 720 or 880 (108.00 to 151.95 
me) channels available for receptiondependingoncon­
trol panel used. All frequencies may be selected 
at intervals of 50 kilocycles from the control panel 

4-20 

located on the sliding console. The VHF comm~nd 
radio receives 27 .5 volt DC power from the main 
bus through the VHF XMTR and VHF RCVR circuit 
breakers located on the electronic circuit breaker 
panel. The control panel (15, figure4-9)containsa fre­
quency indicator~ a power on-off switch,. two frequency 
selector knobs, and a dual control for squelch and 
volume. The two frequency selector knobs are used 
to select an operating frequency. The selected fre• 
quency appears as a number (in megacycles) in the 
frequency Indicator window. The power ON-OFF 
switch controls the power to the system. The VOL 
and SQ controls adjust the receiver volume level and 
squelch on the receiver. The SCS-DCS/DCD switch 
is not used in this installation. To put the radio 
into operation, proceed as follows: 

1. On INT panel, set monitor 3 switch ON, and 
set VOL control 

2. On the standby VHF transmitter control panel 
(16, figure 4-9) set the frequency selector for standard 
VHF reception • STD VHF (ARC-73) or TRANS I 
position, as applicable. 

3. On VHF control panel (15, figure 4-9) set power 
switch to ON. Allow I minute for warm-up. 

4. Select a frequency, using the two frequency sel­
ectors. 

s. Adjust SQ control fully counter-clockwise until 
background hissing noise ls eliminated. Do not turn 
SQ control any further than amount required for 
elimination of hissing sound, otherwise weak incoming 
s lgnals will not be heard. 

6. Adjust VOL control for suitable volume. [f 

necessary, adjust INT panel VOL control to obtain 
suitable audio level 

7. To transmit, place TRANS switch on INT panel 
to position 3. 

VHf COMMAND STA ... Y QANSMITTII (T-366A/ 
AIC). 

The VHF command standby transmitter provides voice 
transmission on five pre-set channels in the frequency 
range of 116.0 to 132.0 megacycles. The transmitter 
receives 27 .5 volt DC power from the emergency bus 
through the EMERG (or STBY) VHF circuit breaker 
located on the electronic circ it breaker panel The 
control panel located on the sliding console (16, 
figure 4-9) contains a power switch and frequency sel­
ector. The power ON-OFF swltcl: controls power to 
the system. The frequency selector is a six position 
rotary switch; the first position is labeled TRANS or 
STD VHF (ARC..73). When set to TRANS position, the 
standard VHF command radio ls connected to the INT 
panel When set to any one of the other five positions, 
the VHF command standby transmitter frequency is 
selected and a VOR receiver is connected to monitor 
3 switch on the INT panel The transmitter ls used 
in conjunction with the VOR No. 2 receiver to provide 



standby communications. To put the system into oper­
ation. proceed as follows, 

l. On INT panel, set monltor 3 switch ON and set 
VOL control 

2. On VHF standby transmitter control panel, set 
selector to the desired frequency. 

3. On VHF NA V control panel set power control 
to ON, and set frequency to correspond with trans­
mitter frequency,. 

4. On VHF NA V control panel adjust SQUELCH 
AND VOL controls for suitable audio level. 

5. To transmit place TRANS switch on INT panel 
to position 3, 

Note 

When TRANS switch on INT panel Is set to 
position 3, the VOR No. 2 receiver is con­
nected regardless of monltor 3 switch posi­
tion. 

•M LIAISON RADIO (AN/AI.C-44). 

The FM liaison radio provides short range two-way 
voice communlcatlons in the frequency range of 24.0 
to 51. 9 megacycles. The FM system consists of a 
receiver-transmitter,, dynamotor and control panel 
The dynamotor unit supplies high voltage DC and 
400 cycle-per-second AC power for operation of the 
receiver-transmitter and INT panels. The control 
panel located on the sliding console (11, figure 4-9) 
contains a power switch marked ON-OFF; a volume 
control marked VOL; two frequency selector controls 
(knurled knob and wing type) marked FREQ with 
indicator window; and a selector switch marked 
REM-LOCAL. The REM-LOCAL switch Is used only 
on Installations having two or more FM control 
panels. On this aircraft the switch should be left 
In the LOCAL position. The FM system Is supplied 
27.5 volt DC power from the main bus through the 
FM power and KEYING CKTS (or !NTERPHONE and 
CONTROL CKTS) circuit breakers located on the 
electronic circuit breaker panel To put the radio 
into operation, proceed as follows. 

1. On INT panel set monitor 1 switch ON and set 
VOL control 

2. Set power switch to ON position. Allow two 
minutes for warm-up. A -l1JO cycle signal may be 
heard ln 1-dset, lasting approximately six seconds. 

3. Turn VOL control for suitable volume, then 
adjust INT panel VOL control as desired. 
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4. On FM squelch control panel (7, figure 4-9)(on 
some aircraft) select squelch switch to ON and listen 
for characteristic noise., Operate squelch switch and 
squelch receiver~ 

5. To transmit place TRANS switch on INT panel 
to position 1. 

UOAI. ALTIMll'II. (AN/APN-22). 

An AN/ APN-22 radar altimeter (figure 1-15) 1s Ill­

stalled to indicate absolute altitude (AGL). Altitude 
is indicated in feet on an indicator located on the 
pilot's instrument paneL The radar altimeter is power­
ed by 27 .5 V DC and 115 V AC. The 115 V AC is 
obtained from the TACAN/RADAR ALTIMETER in­
verter. The equipment isprotectedbyclrcuitbreakers 
on a power distribution panel located on the bulk­
head next to the heating control panel 

I WARNING I 
The terrain clearance indicatio..,s received 
from the radar altimeter are unreliable 
when operating over large depths of snow and 
Ice, since the radar waveswlllactuallypen­
etrate the surface and Indicate greater 
terrain clearances than actually exist., 

The only control for the radar altimeter J.s the on­
limit knob. Rotating the on-llm!t knob moves the 
preset altitude pointer above zero, turns the radar 
altimeter on and sets the clearance altitude. A red 
light on the indicator plus a repeater light on the 
pilot's instrument panel wlll glow whenever the air­
craft is below the preset altitude. To put the radar 
altimeter into operation: 

1. Turn on the TACAN/RADAR ALTIMETER in­
verter. 

2. Turn the ON•LIMIT control clockwise and set 
the desired altitude reference. The equipment wlll 
start operating approximately three minutes after the 
control la turned on. 

Allow at least 12 minutes warm-up time after 
starting the equipment to insure final accur­
acy. lf the temperature is below -40"C, 25 
minutes should be allowed. 

3. Read directly from the single pointer on the 
Indicator face. When the equipment is operating with 
the aircraft resting on the ground, the height Indi­
cator pointer wlll move to some point slightly above 
zero and will fluctuate 2 or 3 feet while taxiing. 
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course Indicator (vor / lls only) 

GLIDE SLOPE 
INDICATOR 

COURSE SET 
IOIOB 

RECIPROCAL COURSE POINTER 

COURSE POINTER 

FIXED 
COMP.US CARD 

GLIDE $LOPE 
WARNING FLAG 

TO· FROM 
INDICATOR 

COURSE WARl<ll<G FLAG 

Figure 4-8 Course Indicator (VOR/lLS only) 

COUISI 1•1CATOH. 

Two course indicators of a type not usually found 
1n USAF aircraft are installed (figure 4-8), for 
use with the VOR or !LS navigational receivers. Toe 
course deviation indicator (CDI) ls pivoted at the 
top to swing left or right and course deViation ls 
read on the course deviation scale (horl:zontal dots). 
Eacll dot represents approx!rn.ately 2" of VOR course 
displacement or 1/ 2• of lLS localizer displacement. 
The glide slope indicator (GSI) displays !LS glide 
slope position relative to the aircraft. It ls pivoted 
at the left to swing up or down and glide slope de­
viation is read on the glide slope deviation scale 
(vertieal dots). A full scale GSl snows that the air­
craft ls at least 1/ 2° from the !LS glide elope. Toe 
course and glide slope warning flags Indicate thst 
the instrument ls not receiving signals suitable 
for navigation. The TO-FROM indicator indicates 
whether the course selected, if intercepted and flown, 
will lead to or from the station. The compass card 
ls fixed and the course set knob ls used to set the 
course pointer to the desired course. Power for 
the course indicator Is from the VOR receiver through 
a 5--ampere circuit breaker lsbeled VOR No. 2. Toe 
glide slope Indicator power 1'l from the glide slope 
receiver through the 5--ampere marker beacon circuit 
breaker and the one ampere glide slope fuse. 

An additional USAF type course indicator is installed 
on the pilot's flight instrument panel to display only 
T ACAN course information. This Instrument and Its 
use is fully explained in AFM 51-37. 
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!WARNING I 
Toe glide slope!ndlcator(GSl)oftheTACAN 
course indicator ls Jooperative at all times 
and ls not connected to the !LS glide slope 
receiver. 

UDIO MAONITIC I-CA.TOIi (IMI). 

Two radio magnetic Indicators (figure 1-15) are In­
stalled to lndlcate VOR/ ADF magnetic bearings. One 
ls provided for the pilot and one for the copilot. 
Eacll lndlcator consists of a rotating compass card 
and two bearing pointers, Toe compass cards are 
connected to the J-2 compass system. A two-position 
gyro compass mode switch located on the pilot's 
instrument panel Is marked SLAVE and D.G. in the 
SLAVE position, the compass system ls slaved to mag­
netic north and the compass card lndlcates aircraft 
magnetic heading under the top Index. In D.G. position, 
the compass system functions as a directional gyro 
indicator and the compass card Is set by use of the 
synchronization knob. lo D. G. the card will require 
periodic resetting to compensate for gyro precession. 
A two-position switch lsbeled ADF and VOR ls pro­
vided on some RMl's and functions only In aircraft 
having VOR converters. Toe switch Is used to select 
VOR or ADF bearing Information on the Number l 
bearing pointer from either the pilot's VOR or the 
ADF receiver. in aircraft where the copilot does not 
have an ADF / VOR switch, his RMI display ls a re­
peat of the pilot's. 

Noto 

In aircraft without VOR converters, VOR 
bearings are not displayed on the RML 
VOR bearings In these aircraft are deter• 
mined by the use of the VOR/ILS course 
indicator,. 

Power for the RMI Is supplied from the 26-volt and 
US-volt, 400 cycle AC bus. Toe circuits are pro­
tected by three 2 ampere fuses, marked GYRO 
COMP ASS V,A, V,C and 26V, 

Two additional RMl's are Installed to display TACAN 
bearJngs in aircraft modified with TACAN. One In­
dicator ls provided for each pilot. 

Noto 

Toe VOR/ ADF switch Is dlscomiected and 
bas no function 1n TA CAN modJfled aircraft. 

TACAN (AN/AIN•II). 

An AN/ ARN-21 T ACAN navigation system ls Installed 
to provide bearing and distance to a selected TACAN 
station. The system is controlled by means of a 
T ACAN control panel on the sliding console (3, figure 
4-9). Bearing information is presented on a radio 
magnetic indicator on each pilot• s flight Instrument 
panel Course deviation, and to-from Information ls 
available only to the pilot on the T ACAN course 
indicator, ID 249. TACAN distance information ls 
presented on a range Indicator, ID310, on the pilot's 
Instrument panel T AGAN identlflcation signals can be 
adjusted by the volume control on the TACAN con­
trol panel Toe TACAN system Is powered by 27.5 
V OC and 115 V AC power. Toe AC power Is supplied 



by the TACAN/RADAR ALTIMETER inverter. The 
equipment ls protected by circuit breakers ona power 
distribution panel located on the bulkhead next to the 
heating control paneL A three position (OFF, REC, 
T/R) power switch selects the mode of operation. 
W Ith the switch in REC position, only bearing In­
formation and station ldentltlcatlon ls received; with 
the switch In T/R position, bearing, range and lden­
tlflcatlon are received. 'The channel selector tunes 
the equipment to any of 126 channels. The T ACAN 
is operated by setting power switch to T/R. AP­
proximately 90 seconds are required for the equlp,­
ment to automatically complete a warm-up cycle. 

!WARNING I 
Toe glide slope Indicator (GS() of the TACAN 
course Indicator ls Inoperative at all times 
and is not connected to the !LS glide slope 
receiver. 

Note 

Because of malfunclioolng ground or air­
borne TACAN equipment, 11 ls possible for 
the TACAN to lock-on to a false bearing. 
The error will be + 40 degrees or any mul­
tiple of 40 degrees:-When using TACAN for 
instrument departures, navigation or ap,­
proaches, verify bearing informatlon with 
other NA V equipment or radar when pos­
sible. 

TACAN IANCU IMMCATOII. 

On TACAN modified aircraft, a range Indicator ls 
provided on the pilot's Illgbt Instrument panel. The 
range indicator displays line of sight, slant range to 
a TACAN station. A range warning Ilag appears when 
indications are unreliable. 

vo1/1u LOCALIID IICIIVD (AN/AIN-300 • 
301). 

The VOR/ILS receiver provides bearing Information 
10 selected VOR stations or localizer Information to 
!LS localizer transmitters, depending on the frequency 
selected. The receiver ls operated by means of a 
VOR/ILS control panel located on the sliding console 
(4, figure 4-9). VOR bearing Information is displayed 
on each pilot's radio magnetic indicator In aircraft 
equipped with VOR conveners. On aircraft without 
VOR converters, bearing Information is determjned 
by use of the VOR/ILS course indicator. !LS localizer 
information is displayed on the VOR/lLS course 
Indicator. Power for the receiver is 2i ,5 volts DC 
supplied through the VOR No. l or VOR No. 2 circuit 
breakers from the main or emergency bus, If two 
receivers are installed, one is on each bus,. To 
operate the receiver proceed as follows: 

1. On INT panel, set monitor NA V switch to ON 
(up); adjust volume control. 

T.O. lC-7.'\-l 

2, Turn VOR/ILS panel power switch ON and allow 
for a I minute warm-up. 

3. Check course warning flag out of view on the 
VOR/ILS course Indicator. 

COUISI INTIICIPflON .. OCIDUIU WffllOUT 
VOi CONVDTDI (couaH I .. ICATOI ONLY). 

To Intercept a course you must first determine the 
radial of the station selected that the aircraft ls on. 
To do this rotate the course set knob until the course 
deviation indicator centers with a "to" Indication on 
the to-from Indicator. The course pointer will then 
indicate the magnetic bearing to the station and the 
reciprocal course poiI.:er, which is IBO degrees from 
the course polnter, Indicates the radial (figure 4-8), 

INaOUND. 

I. Maintain present heading. 

2. Center the CD! with a "to" Indication on the TO­
FROM Indicator and leave centered. (The course 
pointer indicates the bearing to the station.) 

3, Locate the desired Inbound course on the course 
indicator compass card. 

4, Proceed from the desired Inbound course along 
the ca.rd In the nearest directiontothecourse pointer, 
then continue in the same direction !>eyond the course 
pointer (normally 30 degrees) and read the Intercept 
heading. 

5. Turn the aircraft in the nearest direction to and 
maintain the intercept heading. 

6. Reset the course pointer to the desired Inbound 
course. 

7. When within l O degrees of the selected course 
the CD! will stan to move toward center. Interpret 
its rate of movement to determine the lead point 
to start the turn to roll out on course .. 

1. Maintain present heading. 

2. Center the CDI with a "from" indication on the to­
from Indicator and leave centered, (The course pointer 
will then Indicate the radial the aircraft ls presently 
on.) 

3. Proceed from the course pointer along the ca.rd 
in the nearest dlrectiontothedesiredoutboundcourse, 
then continue in the same direction beyond the de· 
sired outbound course (normally 45 degrees) and read 
the intercept heading. 

4. Turn the aircraft in the nearest direction to and 
maintain the Intercept heading. 
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5. Reset the course pointer t0 the desired outbound 
course,. 

6. When within 10 degrees of the selected course 
the CDI will start to move ioward center. Interpret 
its rate of movement to determine the lead point to 
start the turn t.o roll out on course .. 

GLIDI SLOPI IICIIYII (1•746/ Al) 
(IOIIIII A■CUfT) . 

This glide slope receiver has a control panel (not 
shown) with a dual control power switch and frequency 
selector. The frequency selected is displayed in the 
selecior window. The receiver is supplied 27.5 volts 
DC power through the GLIDE SLOPE circuit breaker 
on the electronlc circuit breaker panel from the main 
bus.. To operate the receiver. proceed as follows,. 

1. On GLIDE SLOPE control panel, turn power 
switch ON(clockwise) and set frequency selector to 
correspond with the localizer frequency set on VOR/ 
!LS control panel. 

2. On the VOR/lLS course indicator, check the 
GLIDE SLOPE alarm flag out of view. 

GLIDI SLOPI IICIIVB (AN/AIA-54) 
(IOMI AIIRAn). 

This glide slope receiver has a MKR G/S control 
panel (oot shown) with a power ON-OFF switch 
marked G/S. The receiver is supplied 27.5 volts 
DC through the GLIDE SLOPE circuit breaker on the 
electronic circuit breaker panel from the main b1111. 
To operate the set proceed as follows; 

1, On MKR G/S control panel, set G/S power switch 
to ON position. 

2. On VOR/ILS control panel, set frequency selecoor 
to localizer frequency. This automatically sets glide 
slope receiver frequency. 

3. On VOR/ [LS course indicaiors check the GLIDE 
SLOPE alarm flag out of view. 

GUDI SlON AND MAIi.ii IIIACON IICIIYa 
(AN/AIN•M) (IOMI AllcaMT). 

Thu, glide slope and marker beacon receiver has a 
MKR G/S control panel (6, figure 4-9) that contains an 
HJ-LO SENS switch and a dual purpose power and 
volume control for the marker beacon. It also contains 
an ON-OFF G/S power switch for the G/S receiver. 
The receiver is supplied with 27 .5 volts DC through 
the G/S &. MKR circuit breaker panel from the main 
bus. To operate the equipment proceed as follows: 

I. On MKR G/S control panel, turn G/S switch to 
ON. 

2. On VOR/ !LS control panel,set frequency selector 
to localizer frequency. 

3. On GLIDE SLOPE receiver panel (5, figure 4-9) 
set localizer frequency. 
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4. On the VOR/lLS course indfc.,.tors, check the 
warning flags out of view. 

5. To receive the marker beacon, set monitor NAV 
switch ON. 

6. On MKR G/S control panel set SENS switch tu 
HI, turn VOL control clockwise to raise audio level. 

7. Press to test MKR indicator light on pilot's 
fl!ght instrument panel. When aircraft is over marker 
beacon, MKR indicator light will illuminate and 
identification signal will be heard in headset. 

MAlltll IIACON IICIIYII (AN/AIN-32 or 
1•1041 AIN) (SOME A■CIAFT). 

These marker beacon receivers have a marker 
beacon control panel (not shown) that contains a 
HJ•LO SENS switch and a dual purpose power and 
volume control. The receiver is supplied 27.5 volts 
DC through the MKR BEACON circuit breaker from 
the main bus. To operate the receiver proceed as 
follows: 

I. On INT panel, set monitor MB switch to ON, 
turn VOL control clockwise. 

2. On MARKER BEACON control panel, turn VOL· 
OFF control fully clockwise. 

3. Place SENS switch to HL 

4- Press-to-test MKR beacon light on pilot's flight 
instrument panel. When aircraft is flown over marker 
beacon, the light will come on and audio identification 
will be heard in headset. 

ADF ■KIIVH (AN AIN-59). 

The ADF receiver provides ADF bearing information 
to stations in the 0.19 10 1.75 megacycle (or 190 to 
1750 kilocycle) range. Operation of the receiver is 
provided by the ADF REC control panel on the slid• 
ing console (14, figure 4-9), Bearing information is dis· 
played on the pilot and copilot radio magnetic in,­
dicator, The power supply for the receiver is 27.5 
volts DC supplied through ADF No, I and ADF No. 2 
(if installed) circuit breaker(•) on the electronic 
clrcUit breaker panel from the main bus, and 115 V 
AC through the I-ampere flllle labeled ADF or ADF 2 
(if installed). To operate the receiver proceed as 
follows: 

1. On INT panel, set monitor NA V switch to ON. 

2. On ADF REC control panel, turn VOL-OFF con. 
trol clockwise to apply power to receiver. Allow 
30 seconds for warm-up, then adjust volwne. 

3. Place the function switch in ANT position. 

4, Select the desired frequency. 



5. Set function switch to COMP position; set BFO 
switch to ON. To use the receiver for aural-null: 

a. Move the function switch to the LOOP 
position. 

b. Rotate the loop with the LOOP L•R control 
switch. 

Hf LIAISON llADIO (AN/ARC-99). 

The HF llaiSon radio set provides transmitting and 
receiving facilities for high frequency communication 
inthe2.0tol8.5megacyclerange. Two-way voice com­
munication is possilile on any one of 20 channels. Com­
plete tuning is automatically accomplished whenever 
the desired channel is selected.. The control panel 
located on the sliding console (not shown) provides 
all the controls necessary for operation and frequency• 
selection of the transceiver. These include a function 
selector, BFO control, volume control, frequency 
selector and power switch. The set is supplied 27. 5 
volts DC power through the HF POWER, HF XMTR 
and HF RCVR circuit breakers on the electronic 
circuit breaker panel from the main bus. To operate 
the equipment proceed as follows: 

I. On INT panel, set monitor 2 (or 4) switch to ON, 
and set VOL control. 

2. On UHF-HF select panel (when installed), switch 
to HF position. 

3. On HF control panel, set power switch to ON 
position. Allow 10 minutes for warm-up. 

4. Set function switch r.o phone PH position (CW 
pos itJon not connected). 

Noto 

Allow approximately IO seconds for chan­
nel change mechanism to operate. 

5. To transmit. place TRANS switch on INT panel 
to position 2 (or 4). 

Hf•SM LIAISON RADIO (AN/ARC-102). 

The HF-SSB liaison radio installation provides two­
way voice and code communications in the 2 to 30 
megacycle frequency range, and ls capable of pro­
viding communication on any one of 28,000 channels. 
The control panel on the sliding console (12, figure 4-9) 
contains all the controls necessary for selection of 
any of the 28,000 available channels. A silt-position 
(OFF-USB-LSB•AM-DAT A-CW) rotary switch is used 
to turn the set on and off and to select sideband 
(Upper or Lower) operation or AM Operation. The 
data and CW positions are not connected.. This switch 
controls the selection of two filters, one of which 
will pass only the upper sideband slg:nal and the other 
only the lower sideband slgna.l. When the set ls oper­
ated in the AM mode, the upper sideband filter ls also 

T.O. 1C-7A-l 

selected aur.omatlcally. The operating frequency, sel­
ected by use of four knobs on the contr0l panel, is 
shown In an Indicator In the upper center of the con­
trol panel A RF SENS control switch, located on the 
r lght s Ide of the panel, controls the radio frequency 
gain of the transceiver. The set receives 27 .. 5 volts 
DC power through the HF POWER circuit breaker on 
the electronic circu!t breaker panel from the main bus. 
To operate the transceiver proceed as follows: 

1. On INT panel, set monitor 2 (or 4) switch to ON. 

2. On UHF-HF select panel, switch to HF position. 

3. On HF-SSB control panel, set function switch to 
desired mode of operation. 

4. Adjust RF SENS control fully counterclockwise, 
then clockwise until background noise Is barely audible. 

5. To transmit, place TRANS switch on INT panel 
to position 2 (or 4) and depress MIC switch to tune 
transmitter. 

Do not transmit when flying aircraft near 
stall speeds, as this will prevent stick 
shakers and short-field approach speed 
indicator from functioning accurately. 

lff (AN/APX-44). 

The IFF set provides automatic radar identification 
of the aircraft in which It Is installed, when cballenged 
by surface or airborne radar sets using coded pulse 
transmissions. Three modes of interrogatlonareused 
In the !FF system and the set will reply to any or all 
of these depending on how the mode switches are set. 
TLe !FF set can also be used to send a distress signal 
or a prearranged intelligence message. The set 
incorporates a coder group control (SIF) which pro­
vides the capability for additional codes. The equip­
ment receives 27,5 volts DC through the main bus to 
the !FF APX-44 circuit breaker. The !FF set is 
operated from the XPDR control panel on the sliding 
console (I, figure 4-9). On the control panelare located 
six. switches: the master selector switch,, an audio 
switch, an 1/P-OFF-MIC switch, a function NORMAL· 
MOD • CIVIL switch, and MODES 2 and 3 switches. 
The function of these controls are as follows: 

The master selector switch ls a five position rotary 
switch: OFF, STBY, LOW, NORM and EMER. In 
STBY, all primary power is turned on and the pilot 
light should come on. If the light does not come on, 
It Is either burned out or power ls not reaching the 
transponder. Allow three to five minutes for wann­
up. In LOW, the receiver ls partially sensitive and 
responds only to strong interrogations, In NORM, 
the receiver provides maximum performance. The 
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receiver operates at full sen•ltivity in the EMER 
position. A push button dial stop must be depressed 
before the selector can be rotated to EMER. 

Avdlo Switch. 

The audio switch ls inoperative In this installation. 

VP.Off-MIC Switch. 

This ls a three position switch spring loaded to OFF 
from the 1/P position. When held in the 1/P position, 
the set transmits double !dentlflcatlon pulses and will 
continue this type of transmission for 30 seconds after 
the switch ls released. When set to the MIC position, 
the double identification reply Is transmitted when 
tbe microphone switchJ selected to a command radio" 
is depressed. 

Operation In the MIC position is not gener­
ally reliable, for under certain conditions 
no ldenUficatlon slgna.l ls generated or 
signals are inadvertently transmitted. 

NOIIMAI -IIOD-'i:IV!L P-dl•■ Swllda. 

In the NORMAL posltioq the SIF feature ls inoperative, 
In the MOD position, the SJF code is connected to 
the !FF. The CIVIL position Is not used. 

IAIIAI AN/'Al'tl-111. 

Radar set AN/ APN-158 ls a lightweight, airborne, pulse­
modulated radar system that provides a continuous 
picture of weather conditions in the general sky ares 
ahead of the aircraft. The wavelengthbasbeen select­
ed for optimum results in depleting severe weather; 
however, satisfactory ground mapping can beobtalned 
where large contrast gradient exlsts, such as land and 
water, large cities, etc. It provides visual Indication 
of targets In a 120 degree arc ahead of the aircraft, 
and an arc ofl5 degrees above and below the horlzontaL 

For weather operations a contour (CNTR) mode of 
operations is provided which enables the operator to 
Identify turbulent areas by "blanking out" areas of 
heavy ralnfall within a cloud mass. This Is some­
times known as !so-echo or contour effect. The area 
of greatest turbulence ls Indicated on the scope by the 
narrowest bright line encircling the cell as It ls dis­
played, the center of this target will be blanked out 
Indicating that there is heavy rainfall In the celL 

The radar set operates from 27.5 V DC (main hus) 
and 115 V AC from a radar inverter through circuit 
breakers on a panel to the right of the main circuit 
breaker panel.. Some aircraft have a separate radar 
inverter switch located on the sliding console, 
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I WARNING I 
Do not operate the radar set while per­
sonnel or combustible materials are within 
18 feet of the antenna refiector. This can 
ba ve harmful effects on the human body and 
can lgnlte combustible materials. Do not 
operate the set within SO feet of highly re­
flective objects. The high level of reflected 
energy may damage the receiver. 

Opaualle& 

The radar ls normally left in the SIB Y mode for 
ground operations. 

1. The starting procedure ls as follows: 

a. Turn the following controls to the position 
lndlcated; 

SWITCH POSITION LOCATION 

Master Off 5Jidlng console 
(2, figure 4-9) 

Background Min (ccw) Indicator 
(figure 1-4) 

Range 30 miles (ccw) Indicator 

Tilt Centered (Cf) Sliding console 

Gain Min (ccw) Sliding console 

Red tab As Desired Indicator 

Dim tab As Desired Indicator 

b. Turn the master switch to SIBY for 3 to 5 
minutes for warm-up. There will be no visual or aw l 
indication when the warm-up time bas elapsed. 

c. Check the operation of the radar set as 
follows: 

(1) Turn the master switch to OPR • scope 
face should flash very briefly and Just once. 

(2) Turn the background control slowly clock­
wise until a sweep ls Just discernible and range marks 
are visible. (Do not use excessive contrast.) 

(3) Turn the gain control clockwise until tar­
gets can be defined and range, azimuth and relative 
size can be determined. If bright !lashes, consistently 
brl&ht or dark areas or target blooming occurs, the 
sy•tem ls malfunctioning and requires maintenance 
and should be deenergl2ed Immediately. The most 
serious malfunction ls manJfested when the entire 
scope face is fUlly painted or illuminated and the back­
ground control will not reduce it, this occurrence 
requires the set to be deenerglzed also. 

• 



(4) Turn the tilt control up and down slowly 
and observe that the target appears and disappears 
with excessive tilt control. 

(5) Set the range switch at 60 miles detent 
(15 mile range marks) and 150 miles detent (25 mile 
range marks) and note the proper range marks, tar• 
gets and scan at each range. Return to 30 miles detent 
(10 mile range marks). Background and gain should 
not vary appreciably between range settings. 

(6) Turn the red tab and dim tab carefully 
up and down and note the change in color and brilllance 
of scope presentation. 

(l) Turn master switch to CNTR. 

(8) Turn gain control to maximum (Cw). 

(9) Set tilt as needed to paint clouds on scope, 
If there Is any rainfall In the cloud formations within 
the range and scan of the radar, the display should 
Indicate by contouring the targets. 

Note 

Best results will be obtained with CNTR, 
60 mile range, and 150 mile range after 
the set has been In operation approxlmstely 
JO minutes. 

2. Deenerglze the radar as follows: 

a. Turn background control to min (ccw). 

b. Turn master control switch off. 

Noto 

To prevent Inadvertently turning off the set 
and Initiating another 3 to 5 minute time 
delay, an internal barrier ls provided be­
tween STBY and OFF. Toe function switch 
must be depressed when selecting the OFF 
position. 

Noto 

The copilot's attitude indicator (figure 1-16) 
supplles signals for stabilization of the 
radar antenna when the radar Is In DP R 
or CNTR. Power failure is Indicated by the 
radar gyro power failure Indicator. 

I WARNING I 
Damage to the swivel or yoke of the 
radar antenna due to no stabilization re­
sults from bard landings if the radar Is 
not on OPR or CNTR. 
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OPUATION OI' IUCftONICI IQUINIIINT .. 
CONJUNcnoN WITH 01HU ITIMS. 

J-2 Compass System. The J-2 compass system pro­
vides beading information to the pilot's course In­
dicator (C6A, or 11).998/ ASN), for use with the radio 
navigation system. The magnetic heading Is trans­
mitted from the pilot's course Indicator to the 
copilot's radio magnetic Indicator (11).250/ ARN) which 
Is also used with the radio navigation system. The 
J-2 compass system can be used as a free gyro, 
or a slaved gyro-magnetic compass. The GYRO 
COMP ASS switch on the pilot's flight instrument 
panel must be set to the SLAVE position to slave the 
compass card on the pilot's course Indicator to the 
magnetic heading. In the DG position the Indicator acts 
as a directional gyro. During DG operation the in­
dicator will require periodic checking to compensate 
for precession. 

The J-2 compass system Is supplied with power from 
the aircraft inverter (MAIN or STBY) andtheinverter 
Instrument transformer. Two inverters are installed 
and the standby Inverter Is brought Into operation 
automatically in event of main Inverter failure. The 
Instrument transformer Is manually switched from 
main to standby. Toe J-2 compass system Is brought 
Into operation In the preliminary startingprocedures. 

LIGHTING SYSTEMS. 

IXTDIOll LIOHTING IYITIM. 

Tile exterior lighting system consists of navigation, 
anti-<0olllslon, wing Inspection, taxiing and landing 
lights. Formation lights are provided on some air­
cra~ The anti-collision lights are powered from 
the main bus, while the others are powered from 
the secondary bus. Toe circuits are controlled by 
Individual switches on the electrical switch panel 
and overllead console. Circuit protection Is afforded 
by circuit breakers on the EXTERIOR LIGHTS section 
of the circuit breaker and fuse panel on the forward 
face of the flight compartment rear bulkhead. 

The navigation lights are located in the wing tJps, 
red in the left and green In the right, and the white 
tail position light Is located in the trailing edge of 
the rudder. The lights are controlled by a switch 
on the electrical switch panel and the c!rcults are 
protected by a 5-<!.mpere circuit breaker marked 
WING & TAIL on the circuit breaker panel. 

Novr..,t.,. ..... 1w1tct,. 

The navigation lights two-position toggle switch is on 
the copilot's side of the electrical switch panel and 
Is marked WING & TAIL with ON and OFF at Its up 
and down positions. 
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Arm-colllslot, llpto. 

The two anti<ollisJon lights are located one on top 
of the rudder and the other below the fuselage and 
are powered from the main bus. Both lights are 
controlled simultaneously by a switch on the elec­
trical switch panel, and the circuits are protected 
by the two 5-ampere circuit breakers marked ANTI­
COLL, UPPER and LOWER on the circuit breaker 
panel, Each light Is rotated by a DC motor within 
the beacon light housing and, due to blanking be­
tween the rwo lamps in the housing. a rotating beam 
of lights is emined at a predetermined angular sep­
aration which can be seen at is• above to IO" below 
the horizontal plane of the aircraft.. 

Allti-colllslot, lights 1wltch. 

The anti-collision lights rwo;x,sitlon toggle switch 
ls on the copilot's side of the electrical switch panel 
and ls marked ANTI-COLL with ON and OFF at its 
up and down positions. 

w.,. iftapodlon lights. 

The two wing inspection lights are mounted one on 
the outboard side of each engine nacelle and are 
directed towards the wing tjp. Both lights are con­
trolled simultaneously by a switch on the electrical 
switch panel, and the circuits are protected by the 
5-ampere circuit breaker marked WING INSPECT 
on the circuit breaker panel. 

w.,. i111poctlon lights switch. 

The wing inspection lights two-pos ltion toggle switch 
is on the copilot's side of the electrical switch panel 
and is marked WING INSPECT with ON and OFF at 
Its up and down positions. 

The taxiing light ls mounted on the nosewheel door 
fairing and is directed forward. The light is con­
trolled by a switch on the overhead console and the 
circuit is protected by a 7-ampere circuit breaker 
marked TAX! on the circuit breaker panel. 

Ta•1"'9 Haht •witch. 

The taxiing light two;x,sltion toggle switch Is on 
the overhead console immediately forward of the 
wing flap selector lever and Is marked TAX! LT 
with ON at its up position. 

................... 
The two 250-wan landing lights are located, one 
in the leading edge of each wing. outboard of the 
nacelles and set at a fixed angle. The lights are 
controlled by two individual switches on the over­
head console and the circuits are protected by two 
IO-ampere circuit breakers marked LANDING LEFT 
and RIGHT on the circuit breaker panel. 
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Land.,. lahts aw•choo. 

The two landing lights two;x,sition toggle switches 
are on the overhead console Immediately forward 
of the ignition switch unit and are marked LANDING 
L TS, LH and RH with ON at the up position. 

Por,natio,, llahb. 

Formation lights are provided on some aircraft. 
Three of the lights are mounted on the top surface 
of the fuselage; two in tandem forward of the cargo 
compartment doors and one aft of the cargo com­
partment doors; and three lights are mounted in the 
rear upper surface of each outer wing panel. Toe 
lights are powered from the secondary bus through 
the 5,.ampere circuit breaker marked FORM on the 
exterior lights circuit breaker panel, and are con­
trolled by a switch on the electrical switch panel 
marked LIGHTS. 

,.,_..., Hahts 1w1tch. 

The formation lights three-position toggle switch is 
on the copilot's side of the electrical switch panel and 
is marked FORM with DIM. OFF, and BRT at the up, 
middle, and down position. 

INTRIOll LIGHTING SYITUL 

The interior-light system consists of flight compart­
ment, utility, magnetic standby compass, cargo com .. 
partment, doors unlocked, cargo loading and rear 
entrance lights, These lights are powered from the 
battery, emergency or main bus, the circuits being 
controlled by individual switches on switch paoels In 
the flight compartment and rear cargo compartment. 
The circuits are protected by circuit breakers mark­
ed INTERIOR on the 'lights' section of the circuit 
breaker and fuse panel on the forward face of the 
flight compartment bulkhead. In addition, an emer­
gency lighting system for the aircraft eXits, is in­
stalled. 

The flight c.pmpartment dome light is located on the 
overhead console, aft of the carburetor heat control 
levers, and contains a red and a white lamp 1n the 
houslng.. The light Is controlled by a guarded switch 
on the overhead console. The circuit Is powered from 
the battery bus and protected by the 5-arnpere circuit 
breaker marked COCKPIT on the circuit breaker panel. 

The flight compartment dome light three-position 
toggle switch is at the left of the light on the over­
head console and Is marked RED, OFF, and WHITE, 
wJth a guard which must be displaced before the 
WHITE position can be selected. 

The flight compartment bottom hatch light mounted 
on the lower forward face of the fllgh< compartment 
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rear bulkhead illuminates the compartment bottom 
hatch, and ls powered from the emergency bus. Toe 
light is controlled by a mlcroswitch at the hatch 
which deenergizes the circuit when the hatch is closed. 
Tbe circuit is protected by the 5-ampere circuit 
breaker marked UTll..lTY on the circuit breaker panel. 

Utility ....... 

Four utility lights are lnBtalled In the flight compart­
ment; one each for the pilot and copilot stowed in 
brackets on the bu.llchead behind eacb seat, one for 
the radio raclc stowed on the bulkhead at the raclc, and 
one for the cargo doors forward panel stowed near the 
flight compartment dome llght. Toe lights are fixed to 
mounting brackets by ball and spring fixtures which 
engage a groove in a shaft attached to the light assem­
bly. When required, the lights may be pulled from their 
brackets and a flexible coiled cable permits move­
ment to the desired position. The pilot's and copilot's 
light may be moved to sockets on either side of the 
overhead console. Toe front section of the light 
assembly can be rotated to four positions to give 
spotlight or diffused light in either of two colors, 
red or white for the radio rack light. and red or 
amber for the remaining lights. A spring catch on 
the side of the l!ght must be pulled back to change 
over from red, but the catch ls automatically over­
ridden when changing to red. This feature prevents 
inadvertent selection of white and safeguards night 
vision. The rear section of each light has an in­
tensity switch marked OFF, DIM, and BRT and also 
contains a push button for momentary illumination. 
The light for the cargo doors forward panel is supplied 
from the battery bus and the circuit is protected by 
the 5-ampere INTERIOR LIGHTS - COCKPIT circuit 
bre~ker (which also protects the flight compartment 
dome light). The remaining utlllty lights are supplied 
from the emergency bus through the 5-ampere IN­
TERlOR LIGHTS • UTILITY circuit breaker. Tola 
circuit breaker also proteets the flight compartment 
floor hatch light and the emergency hydraulic selector 
panel lights. 

... Mlle -dlty <0111peu light. 

The magnetic standby compass light ls contained In 
the compass assembly attached to the windshield 
center post and ls powered from the emergency or 
main bus. Toe light ls controlled by a switch on the 
center electrical switcb panel, and the intensity of the 
light, when powered from the main bus ls controlled 
by the setting of the SWlTOI, EMERG & ROOF switch 
on the overhead console PANEL LIGHTS panel. 
The circuit is protected by either of the 5--ampere 
circuit breakers marked ST ANOO Y COMP ASS, and SW 
EM ERG & ROOF on the circuit breaker panel, depend­
ing on swltcb position. 

... netlc ltandl,y co...,...11 ll1ht 1wltd,. 

The magnetic standby compass light two-position 
toggle switch ls located on the copilot's side of the 
center electrical switch panel and is marked STBY 
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COMP, with EME:RG and NORM at Its up and down 
positions respectively. In the NORM position the 
light is powered by the main bus and the intensity 
is controlled bY the setting of the switch marked 
SWITCH, EMERG & ROOF, on the PANEL LIGHTS 
switch panel on the overhead console. 1n the EMERG 
position the light ls powered from the battery th.rough 
the emergency bus switch, and the intensity ls de­
pendent on the battery strength. 

c ..... .......... "' .. _ ... ..... 

The seven cargo compartment dome lights are located 
In two rows In the cargo compartment roof, four In one 
row and three in the other, and staggered to provide 
even distribution of Illumination. Each dome light 
assembly contalns a red and a white lamp. The lights 
are controlled by a guarded switch on the flight com­
partment rear bulkhead. The circuits are powered 
from the main bus and are protected by the 15-ampere 
circuit breaker marked CABIN on the circuit breaker 
panel. 

Toe cargo compartment dome light three.position 
toggle switch ls mounted on a panel on the forward 
face of the flight compartment rear bulkhead aft of 
the pilot's seat and is marked RED, OFF, and WHITE, 
with a guard which must be displaced before the 
WHITE position can be selected. 

Doen _.._ ... lltht, 

The doors unlocked amber light ls located outboard 
of the take-off check list above the copilot's flight 
Instrument panel. The light will come on if either 
the flight compartment bottombatch,passengerdoors, 
cargo door or ramp are not securely closed. The 
mlcroswltches for the circuit of each door mechanism 
are powered from the main bus and the intensity of 
the light is dependent on the setting of the warning 
lights intensity switch on the center electrlcs1 switch 
panel. The circuit ls protected by the 5-amperecircu!t 
breaker marked DOORS WARN on the circuit breaker 
panel. 

Cerao lead.,. Uaht e■d 1wltdl. 

Tbe cargo loading light is a spotlight with a white 
lamp and a mecbanlcally operated red shutter. The 
light is normally stowed In a mOWlting in the cargo 
compartment roof aft of the rear entrance light, and 
ls cl1rected to shine on the cargo loading doors, It can 
be removed from its mounting and used as a portable 
light. A two-position slide switch marked ON andOFF 
ls lncorporated on the side of the light. The circuit 
ls powered from the main bus and Is protected by the 
5-ampere circuit breaker marked CARGO on the 
circuit breaker panel. 



The rear entrance light ls located In the cargo com­
partment roof directly above the cargo ramp. The 
circuit Is powered from the main bus and the light is 
controlled by a switch on the Interior lights panel at 
the aft end of the cargo compartment. A ramp act,..ated 
switch automatically extinguishes the lights when the 
ramp is closed. The circuit ls protected by the 5. 
ampere circuit breaker marked CARGO on the circuit 
breaker panel. 

The rear entrance door light two-position toggle 
switch is on the panel marked INTERIOR L TS mount­
ed at the aft end of the cargo compartment and is 
marked REAR ENTRA.'ICE and LIGHT at the up (ON) 
and down (OFF) positior. respectively. An intensity 
switch controlling the panel lights Is marked PANEL 
LIGHTS, with OFF and BRIGHT at the ends of its 
control range. 

IMIROINCY I.IOHTING SYSTIM. 

The emergency lighting system Is provided to il­
lwninate the aircraft exits in the event of crash 
landing or complete electrical failure at night. White 
lights are beamed at the flight compartment roof 
hatch. thecargocompartmenremergencydoor, the pas .. 
sengerdoorsandcargodoor. The system also includes 
a control unit mounted in the left side of the cargo com­
partment roof aft of the rear spar, and a guarded 
toggle switch marked EXIT L TS on the cargocompart• 
ment lights switch panel on the flight compartment 
bullchead. The toggle switch is used for manual 
operation ar.d testing of the lights. The control unit 
incorJX)rates an inertia switch which will automatically 
energize the circuit during crash landing, and a 6.t­
volt 4-ampere-hou:.r battery. The battery wW power the 
lights for a minimum period of one hour. 

PANIL LIGHTS. 

Panel and warnJng lights are discussed In the following 
paragraphs. 

The passenger warning signs are located above the 
doorway of the forward cargo compartment bulkhead 
facing aft. The NO SMOKING sign and the FASTEN 
BEL TS sign each contain five lamps. The lamps are 
powered from the main bus and are controlled by 
Individual switches on the flight compartment rear 
bulkhead. The circuits are protected by the IS­
ampere circuit breaker marked CABIN on the IN­
TERIOR LIGHTS section of the circuit breaker panel 

Pa•-•r warw-. algn awltchu. 

The two passenger warning sign cwo-posltion toggle 
switches are located on a panel mounted on the for­
ward face of the flight compartment rear bullchead 
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behind the pilot's seat. The up (ON) position of the 
left and right switches are marked NO SMOKING 
and FASTEN BELTS respectively, being the !ndl• 
canon of the warning sign they control 

The two lights on the emergency hydraulic selector 
panel under the hinged access door in the floor of 
the flignt compartment are powered from the emer­
gency bus and are controlled by a mlcroswltch in the 
access door opening. When the door ls opened the 
lights will come on provided the emergency bus is 
energized. The circuit is protected by the 5-ampere 
circuit breaker marked UTILITY on the circuit 
breaker panel. 

l'aHI llahta inhtt,alty awltdu,L 

The edge and eyebrow type lighting on all panels is 
powered from the main bus and, excepting the in• 
terlor lights control panel at the rear of the cargo 
compartment, the intensity can be adjusted by means 
of four rheostats on the overhead console. The cir .. 
cults are protected by the 5-ampere circuit breakers 
marked SW EMERG & ROOF on the circuit breaker 
panel. The four switches are marked P !LOT'S & 
ENGINE; SW!TCH,EMERG & ROOF; RADIO CONSOLE; 
COPILOT'S; and each has a range from OFF to BRT 
to control the Intensity of the lighting of these circuits. 
The emergency and roof panel lights switch controls 
the lights on the emergency panel, electrical switch 
panel; overhead co:isole, and the magnetic standby 
compass light when it is powered from the emer­
gency bus. The Interior l!ghtscontrolpanelatthe rear 
of the cargo compartment has an independent switch 
which controls the intensity of the edge type lighting 
on that panel. 

Wa,,..,. lftlita ..-lty awltclt. 

The warning lights on the various panels are powered 
from the main bus and are adjusted for Intensity by 
the setting of the two-position toggle switch marked 
WARN in the section of the electrical switch panel 
marked LIGHTS. The switch Is marked DIM and 
BRT at the up and down positions respectively. 

PIiot'• ancl ••lne panel l'9ht1 1wilclt. 

The pilot's and engine panel lights intensity switch 
ls located on the electrical switch panel and Is 
marked PILOT'S & ENGINE. with OFF and BRT at 
the left and right end respectively of !ts range. The 
switch controls the eyebrow type lighting of the in• 
strument, engine instrument, voltammeter, pilot's 
pedestal and fuel gage panels. The switch simul­
taneously controls the edge type lighting on the de­
icing, AC-DC power, elevator trim pedestal, left 
switch, and fuel control panels. 
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c.,pilat'• ....,.1 llghls owlldo. 

The copilot's panel lights intensity switch is located 
on the electrical switch panel and Is marked CO­
P !LOT'S, with OFF and BRT at the left and right end 
respective!}· of Its range. The switch controls the 
eyebrow type lighting of the instruments on the 
copilot's panel. 

OXYGEN SYSTEM. 

CONSTANT ROW SYSl'IM. 

The oxygen system supplies the pilot, copilot and 
flight engineer. An oxygen cylinder, a ma In shutoff 
valve (marked SUPPLY VALVE • TURN ON FOR 
OXYGEN ) and a charging point (marked OXYGEN 
CHARGING • QIARGING PRESSURE 1800 ! 50 PSI) 
and gage are located in the cargo compartment roof 
left side near tile flight compartment bulkhead, access 
being by way of a zippered panel. A plug-in point for 
each pilot ls provided on the side panel adjacent to 
his seat; the flight engineer's plug-in point is located 
In the cargo compartment roof adjacent to the oxygen 
cylinder installation. Three oxygen masks, are stowed 
in a container marked OXYGEN MASKS, and are located 
on the right side of the copilot's seat. A regulator 
control panel Is mounted adjacent to the copilot's 
plug-in point and contains a system pressure gage, 
an altitude flow meter and a manual control valve 
(marked ADJUST TO ALTnuDE). By use of the con­
trol valve in conjunction with the altitude flow meter, 
the copilot is able to adjust the oxygen flow to coincide 
with the existing flight altitude, The system pressure 
gages should Indicate 1800 ! 50psl when the system is 
fully charged. An oxygen duration table is shown in 
figure 4-10. When oxygen is required, the copilot's 
regulator control valve must first be closed (fully 
counterclockwise) before the main shutoff valve is 
slowly opened. After use, the system must be shut off 
at the main shutoff valve, then the regulat0r control 
valve must be turned fully OFF (counterclockwise). 

DILUla 1'■VND nn• 

The oxygen system supplies the pilot, copilot and 
flight engineer. See figure 4-11, The supply of gaseous 
oxygen is swred in two interconnected cylinders; at 
stations 46.00 and 54.00. The cylinders are re­
charged through a filler valve at station 33.2 and 
the nose RH access door¥ and a check valve on each 
cylinder line. An adjacent oxygen cylinder pressure 
6age Indicates the pressure in the cylinders; the 
nominal charging pressure is 1800 ! 50 psi. A shut• 
off valve is provided on the flight comparnnent floor 
aft of the copilot's seat, and is turned counterclock­
wise for oxygen flow from the cylinders to the oxygen 
regulator pressure demand panel at each of the three 
crew positions. where the pressure is reduced to a 
breathable level. An oxygen hose connection for each 
crewmember is located adjacent to the crewmember' s 
position for connection of Type Al3A oxygen masks. 
When the system is in operation, and with the diluter 
switcll set at NORMAL OXYGEN, air is drawn into the 
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constant flow oxygen 
duration chart 

OXYGEN DURATION 
IN HOURS 

THREE CREW MEMBERS 

CYLINDH: CONSTANT FLOW 
l•TYl'I AN6025 AX646·11 SYSTEM 

GAGE GAGE PHSSURE • PSI 

14.TITIIDE 
(FEET) - - IGI UIJO 'DlO 

8,000 8.1 1.2 6.4 5.4 4.5 

10,000 6.1 5-9 5.3 <I.S : 3.7 

12,000 5.4 5.0 <1.5 3.8 3..2 
1.,000 <1.6 ,.o 3.6 3.0 

I 

2.5 

15,000 u 3.8 u 2.9 2.4 

20.000 3.2 2.9 2.6 2.2 1.9 

25.000 2.6 2.3 2.1 1.7 1.5 

30,000 I 2.2 1.9 1.7 1.5 l.2 
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Figure 4-10 Constant Flow Oxygen Duration Chart 

breathing system and is automatically mixed with 
oxygen from the supply cylinder t0 give the total 
needed oxygen up to approximately 30,000 ft, above 
this altitude 100% oxygen is delivered automatically. 
Refer to figure 4-12 for duration of oxygen supply 
at various altitudes with the diluter switchatNORMAL 
0 XYGEN, and at the 100% OXYGEN position. 

Oxygen Regulator Panels. A panel marked OXYGEN 
REGULATOR PRESSURE DEMAND, is provided ad­
jacent to each crewmember position. Toe pilot's and 
copilot's regulat0r panel is located at the lower in­
board comer of their respective flight instrument 
panels (flgu.re 4-11), and the flight engineer's regulator 
panel is on the left aft face of the cargo comparnnent 
forward bull<bead. The three regulator panels are 
identical and each bas an eyebrow type light in the 
center for panel illumination, a gagemarkedOXYGEN 
PSl calibrated from 0 to 2000 psi, with a white arc 
from 0 to 300 (low level) and FULL at 1800 psi. In 
addition, a blinker Indicator marked FLOW which 
shows that oxygen is flowing on demand to the user's 
mask, and three individually colored switches for 
controlling the oxygen supply flow are provided as 
follows: 

1, Supply Switch (Green Color). The supply two­

position switch on the right of the panel is marked 
SUPPLY with ON and OFF at the up and down position 
respectively. The switch is used to control the supply 
of oxygen at ea.ell panel. 
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diluter demand oxygen system 
(PILOT'S. ON INST 
PANEL) r-------r----------------------------. 

t 
TO MASK 

OXYGEN 
REGULATOR 
PANELS 

( FLI Git T ENGINE ER'S Otl 
CARGO COlilPARTMENT 
FORWARD BULKHEAD) 

f TO MASK 

(COPILOT'S. ON INST PANEL) .....,_.., 

t 
TO MASK 

OXYGEN OIARGING 
PRESWRE GAGE /+r 

CHECK 
VALVES 

r----_---1./ OXYGEN CYLINDERS (2) 

.;!_ __ 

~ 
OFF 

OXYGEN SHUT OFF VALVE 

(ON FLOOR AFT OF 
COPILOT'S SEAT) 

OXYGEN REGULATOR PANEL AT 
EACH CREW POSITION 

Figure 4-11 Diluter Demand Oxygen System 
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2. Diluter Switch (Blaclc Color). The diluter two­
position switch on the lower center of the panel is 
marked 10(}% OXYGEN and NORMAL OXYGEN at 
the up and down position respectively, With the 
switch at NORMAL OXYGEN position the oxygen 
passes through a diluter demaod route for oormal 
operation. At I 00% OXYGEN position the air-valve 
of the diluter demaod route is closed and pure oxygen 
only is fed to the user's mask; thiB position should 
be selected if any doubt exists regarding the oxygen 
supply, 

Note 

Wben l 00% oxygen is used, the oxygen 
duration will be reduced., 

3, Pressure Supply Switch (Red Color). The pres­
sure supply three-position switch on the left of the 
panel is marked EMERGENCY and NORMAL at the 
up aod center position respectively, and TEST MASK 
at the down (momentsrY) position which iB selected 
against a spring tension. The switch should be at 
NORMAL position for routine operation to allow re­
gulated oxygen pressure to be supplied to the user. 
At EMERGENCY position a continuous positive pres­
sure of oxygen is supplied to the user regardless 
of altitude, to prevent hypox.la or unconsciousness. 
When the switch iB held at TEST MASK position, 
oxygen at positive pressure is supplied to test the 
user's mask for leaks. 

When positive pressures are required, it is 
mandatory that the oxygen mask be well fit• 
ted to the face. Unless speclal precautions 
are taken to insure no leakage. then con­
tinued use of positive pressure under these 
conditions will result in the rapid depletion 
of the oxygen supply. 

Oxygen Shutoff Valve. The oxygen shutoff valve on the 
flight compartment floor aft of the copilot's seat Is 
used to stop the flow of oxygen from the eylinders to 
the three oxygen regulator panels. The valve is mark­
ed OXYGEN SHlff OFF VALVE andOFF,anda.rrowed 
clockwise. 

Cylinder Filler Valve and Pressure Gage. The cylin­
der filler valve and pressure gage a.re mounted to the 
right of the oxygen cylinders. The g;1ge dial is mark­
ed OXYGEN CYLINDER PRESSURE and graduated 
from O to 2000 psi. A label below the gage is marked 
OXYGEN CHARGING, and below the filler valve it is 
ma.riced CHARGING PRESSURE 1800 ! 50 PSL 

To Turn On Equipment. Before entering the aircraft 
check the oxygen cylinder pressure gage reading to 
Insure there Is sufficient oxygen for the mission. On 
entering the flight compartment turn the oxygen shut­
off valve fully COUDlerclockwise to allow the oxygen to 
flow to the oxygen regulator panels, When seated in 

oxygen duration chart -
diluter demand system 

OXYGEN DURATION 
IN HOURS 

THHI ClllW MEMIIRS 

CYLINOIIS: DILUTH DEM•ND 
2-TYPE AN6025 AXH6 SYSTEM 

ALTITUDE GAGE PRESSURE • PSI 

(FEET) 
1800 1600 l,00 1200 lOOO 

8000 0.8 0.7 0.6 0.5 o., 
3.3 2.9 2.6 2.2 1.8 

10.000 o.a 0.7 0.6 0.6 0.5 
],6 J.2 2.8 u 2.0 

12,000 0.9 0.8 0.7 0.6 0.5 
,.o u 3.1 2.7 2.2 

!4,000 I. I 1.0 0.9 0.7 0.6 ... J.9 3.5 3.0 2.5 
lS,000 1.2 1.1 0.9 0.8 0.7 

4.6 ,.1 u l.O 2.5 

20,000 1.5 I .J 1.2 1.0 OJI 
,.2 ].8 3.3 2.8 2., 

25,000 2.0 I.II 1.6 1.3 1.1 
2., 

I 
2.1 1.9 1.4 1.3 

30,000 2.6 u 2.1 I.a 1.5 
2.6 2.; 2.1 1.8 1.5 

MOTE, UPPER FIGURES INDICATE DILUTER SWITCH 
AT "I* OXYGEN" 
LOWER FIGURES l<DICA TE DILUTER SW! TCi 
AT '"NORMAL DXYGEM" 
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Figure 4-12 Oxygen Duration Chart 
(Diluter Demand System) 

position place the regulator paoel supply switch to ON 
aod check the oxygen supply pressure g;1ge reading is 
w !thin normal supply limits. Fit and connect mask 
then check oxygen flow and supply with diluter switch 
at 10()% OXYGEN then at NORMAL OXYGEN with the 
pressure supply switch at NORMAL. Check supply 
with the pressure supply switch at EMERGENCY and 
at TEST MASK. 

To Turn Ott Equipment. Move regulator paoel supply 
switch to OFF. Before leaving the flight compartment 
turn the oxygen shutoff valve fully clockwise to OFF, 
and the regulator paoel pressure supply switch to 
NORMAL. 

CARGO LOADING EQUIPMENT. 

CARGO COMPMTMINf. 

The cargo compartment of the aircraft, which extends 
from arm 193.0 to arm 538.0 Is uniform in height 
and width and has a volume of 1150 cubic feet. It has 
two passenger doors at the aft end, one on each side 



of the cargo compartment, with a removable access 
ladder which fits into either door opening. A cargo 
door, aft of the cargo compartment, COM is ts of a 
large door which hinges upwards from the rear, and 
a ramp which is an extel18ion of the cargo compa.rt­
ment floor. A healillg duct extends along each side of 
the cargo compa.nment at floor level. Wall type troop 
seats, comprising eight units per side, may he In­
stalled to accommodate 32 troops or 26 combat 
eqwpped troops. With ten aft seat units removed, 
14 litters may he installed. on some aircraft the 
cargo compartment is adapted for 20lltters and 1 troop 
seat unit. Fixed fittings are provided for the In­
stallation of air delivery equipment. For loading 
!11Structions refer to T. O. 1C-7A-9. 

The cargo compartment floor is of aluminum alloy 
honeycomb sandwich COl18truct1on. Removable plywood 
panels, with aluminum alloy skid strips to facilitate 
cargo handling. are provided for floor protection. The 
floor supporlillg structure is a grid with three con­
tinuous longitudinal keels which occupy the space be­
tween the floor and the outside section. The keels 
will act as skids in the event of a wheels-up landing 
Tie-down rings rated at 5000 pounds are provided in 
the floor, and studa are illStalled for the attachment 
of seats and litter supports. 

The cargo compartment floor will not withstand the 
same load over its entire area. The honeycomb panel­
ling is designed to withstand a load of 40 psi at any 
point; this is an expression of the Inherent strength 
of the panelling. and while the panelling itself will 
withstand this load, the strength of other parts of the 
fuselage may he exceeded. For this reason,. there are 
other factors wbici, limit the load which may he placed 
on the cargo compartment floor. The local footprint 
pressure of individual load items must not exceed 
1000 pounds per square foot, while at the same time a 
loading of 1200 pounds per running foot must not he 
exceeded. A "running foot" is measured fore-and-aft, 
parallel to the longitudinal axis of the aircraft. In 
other words, a running foot is a one-foot strip the full 
width of the cargo compartment floor. If bulk cargo 
will exceed either of these limits, shoring must he 
used to spread the weight over a larger area. 

C.1'1• CIC■M••·..-•rtTlal_,t ffM. n.1 ............ ..... 

Refer to T. O. lC-7 A·9 for proper aircraft loading 
or offloading and for take-off, fllghtanctlanding_ 1.oads 
on the vehicle treadways must not exceed 2000pounds 
per wheel during loading and offloading. This is also 
the maximum wheel loading on the treadways forward 
of arm 397.6 during take-off, !light and landing On the 
treadway areas aft of arm 397 .6 during take-Off, !light 
and landing. and the remainder of the floor area under 
all conditions, the loading must not exceed l 000 
pounds per wheel. 
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These limits are based on a vehicle tire 
pressure of not more than 40 psi. Before 
loading a vehicle into the aircraft insure 
that ti.re pressures do not exceed this 
value. 

CAIIOO lll-DOWN RINGI. 

Cargo tie-down rings are illStalled In the cargo com­
partment floor, and in the cargo compartment wall at 
floor level Each floor tie-down ring fits into a re­
cessed sheet-metal pan, which allows the ring to he 
clear of the cargo companment floor. Toe rings will 
swivel through 360°, and each ring and its attachment 
is capable of withstanding a load of 5000 pounds 
ultimate, The rings are arranged in five rows, each 
outside row bas eight rings, while each of the three 
center rows bas eighteen rings, makl.llg a total of 
seventy rings rated at 5000 pounds ultimate. Four of 
the recessed pans contain studa to which litter supports 
may he attached. Toe wall tie-downs COl18ist of six 
removable rings, three on each side of the cargo 
compartment at floor level, and are rated at 10,000 
pounds ultimate. A recess In the floor at each ring 
allows clearance for the tie-down device. All tie­
down rings are coded to enable ring posltioDB to he 
located. Each ring is labeled with a letter and a 
numeral; the letter lndicalillg the row and the num• 
eral indicalillg the ring position In the row. 

IIONOI.AIL CU.NI NOVIIION. 

A corrugated web structure supporlillg an eXttuded 
carrier member runs the length of the cargo com­
partment at the roof. It extends from the !light com­
partment bulkhead to fuselage Frame No.2, Just aft of 
the passenger doors. Toe structural provisions are for 
a monorail crane assembly, with a 2000 pound capa­
city, for loading or offloading of cargo. At present 
the carrier member is used to provide a guide for 
the cable of the enract1on parachute manual release 
control 

llAMI' IXTINSIONI. 

Two ramp exte11Bio11B, 120 Inches long and 15 tnches 
wide, are supplied with each aircraft. When not In 
use the exte11Sl0118 may he stoWed ln special racks 
above the cargo door. The ramps are reversible and 
both sides have a ll00-6kid surface. One side is 
provided with edge members for use of wheeled 
vehicles, while the opposite side bas a flat surface 
to facilitate cargo movement when using rollers 
etc. Each end of the ramp extensio118 are provided 
with a projeclillg edge lip and two spring-loaded 
plungers. The edge lip fits into the groove along 
the aft end of the ramp and the plungers engage with 
any two boles along the ramp aft face; the boles are 
spaced every two Inches. The ramp extensions should 
be installed so that the distance between them matches, 
as closely as possible, the width of the tread of any 
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vehicle to be driven over them. ln addition, they 
should be an equal distance on both sides of the center­
line of the aircraft. 

Two stowage racks are provided. one for each ramp 
extension,, in the rear fuselage between Frames No. 
5 and No. 12. The racks are pivoted at their aft 
ends, and when lowered rest on integral legs sup­
ported by the closed cargo door. The ramp exten­
sions must be stowed in the racks in one position 
only; an instruction is marked on both sides of the 
extensions as follows: STOW WITII TIIIS END FOR· 
WARD AND UP. and an arrow shows the side to be 
uppermost. The extension cannot be hooked to the 
support rod in any other position. With the racks 
are raised and locked In the stowed position, the 
cargo door may be fully opened without interference. 
The racks themselves must be raised and locked in 
the stowed position if the extensions are not to be 
carried. A T-sbaped locking handle, secured by a 
spring cl!p, is fitted centrally in each rack cross­
bar. Releasing the cUp and pulling the handle for­
ward will allow the support rod to pivot and the 
hooks may then be disengaged and the rack lowered. 
The forward part of the rack consists of an end plate 
welded to a telescopic tube, which Is secured by a 
pip-pin attacbed to a cllain. To install an extension 
in a stowage rack, the pip-pin is removed and the 
end-plate moved forward slightly to allow engagement 
of the two plunger pins, at the end of the ramp ex­
teruilon, with two holes in the plate. Two books on 
the end plate support the rack only when the rack is 
stowed minus a ramp extension. When a rack is 
stowed with an extension,, the projecting end liP of 
the extension hooks over the pivoted support rod. 
When the rack Is raised, the locking llandle Is pushed 
aft and bears on the end plate or ramp extension, 
preventing any movement. 

CARGO DOOR AND RAMP SYSTEM. 

The cargo door and ramp are used primarily for 
loading and oflloadiog cargo, troops or casualties, 
or for air delivery operations. The door and ramp 
may be opened or closed independently by electrical 
or mechanical actuation. 

The cargo door may be used as an emer­
gency exit, both In the air or on the ground. 
In the air the door should be opened, while 
on the ground it may be opened or Jettisoned,, 

Toe cargo door is attached at its aft end to the rear 
fuselage by two ball and socket type hinges. Toe 
door Is raised and lowered by a chain and cable 
system, driven by a 24-volt motor powered from the 
main DC bus. The motor is mounted to a frame on the 
left side of the rear fuselage and its DC electrical 
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power Is controlled by a CARGO DOORS MASTER 
switch on the circuit breaker panel, behind the pilot. 
With the master switch on. the cargo door may be 
opened or closed from either of two locations; by 
the CARGO DOOR, OPEN-OFF-CLOSE switch in the 
flight compartment on the circuit breaker panel 
(figure 4-13), or by the CARC..0 DOOR OPEN-CLOSE 
switch located in the cargo compartmenrroof, inboard 
of the left passenger door (figure4-14). Limit switches 
are fitted which cut--OUt the motor when the cargo door 
is In the fully open or fully closed position. An 
amber warning light on the right side of the emer­
gency panel in the flight compartment, marked DOORS 
UNLOCKED, will illuminate and Indicate if the cargo 
door, ramp, bottom batch or either passenger door 
is not fully secured. Manual operation of the cargo 
door is achieved by means of a handcraok aft of the 
left passenger door on the side of the fuselage. Toe 
handcrank is connected via a torque tubetothe motor. 
and the handle Is held by a spring In the manual­
disengage position. Pushing the handle to the rear 
against the spring disengages the motor, and turning 
the handle clockwise will open the door, counterclock­
wise will close It. 

!WARNING I 
Toe cargo door must be visually checked 
fully open before an air drop, as no in­
dication is given In the fllgbt comparuoent 
should the door not be completely open. ........ --. 

The ramp is hinged to the aft end of the cargo com­
partment and is raised or lowered by two screw jacks 
driven by 24-volt motor through a system of torque 
tubes, shafts and gears. Tbe motor, powered from the 
main DC bus, is mounted on the right side of the 
roof in the rear fuselage. The ramp DC power is 
controlled by the CARC..O DOORS MASTER switcb In the 
fllgbt compartment on the circuit breaker paneL With 
the master switch on and the aircraft resting on its 
wheels, the ramp may be lowered or raised from either 
of two locations; by the RAMP DOOR, OPEN-OFF· 
CLOSE switch in the fllgbt compartment on the circuit 
breaker panel (figure 4-13), or by the RAMP DOOR, 
OPEN-Cl.OSE switch located in the cargo compart• 
ment roof, inboard of the left passenger door (figure 
4-14). Llmit switches are fitted which cut-out the motor 
when the ramp is in the fully up or fully down position, 
when the aircraft is on the groond. When the aircraft 
is airborne, a weight switch on the nose landing gear 
limits the ramp lowertng position to 15° below the 
horizontal. The ramp 15• position is required for air 
drop operations, and Is Indicated in the flight compart• 
meot by the illumination of a greenpress-tl>-test light on 
the circuit breaker panel marl:ed 15° POSITION, RAMP 
DOOR. A guarded override switch spring-loaded to off, 
Is provided on the same panel. marked OVERRIDE, 
with switch positions RAMP DOWN and OFF. Raising 
the guard and selecting and holding the switch to 
RAMP DOWN will override the 15° limit switch, then 
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Figure 4-13 Cargo Door and Ramp Switches (forward panel) 

cargo door and ramp switches (aft panel) 
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Figure 4-14 Cargo Door and Ramp Switches (aft panel) 
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selection of the RAMP DOOR. OPEN-OFF-O...OSE 
switch to OPEN will enable the ramp to be lowered 
as desired. 

Manual operation of the ramp is by means of a de· 
tachable handcrank, clipped to the cargo compartment 
wall aft of the left passenger door and marked STOW• 
AGE RAMP DOOR HANDLE. Before attempting to 
lower the ramp manually the motor must first be 
disengaged by means of a knob on the motor. 'The 
crank handle may then be positioned In the socket. 
provided in the cargo compartment roof adjacent to 
the door switch panel, marked MANUAL CONTROL 
RAMP DOOR. Turning the handle counterclockwise 
will lower the ramp, clockwise will raise It. 

CAHO DOOi ONIAIION. 

Procedural steps for operating the cargo door are 
as follows: 

The cargo door is opened aoo closed electrically as 
follows: 

1. If an external power supply ls to be used, check 
that the battery master switch aoo the generator 
switches are OFF. 

Z. Qieck that the interior of the rear fuselage 1s 
clear of obstruetions and that the ramp extension 
stowage racks are locked In their stowed position. 
Check that the side anchor line is in the stowed 
position. 

3. Pull back on the cargo door manual crank handle 
10 insure that the brake and clutch of the motor are 
engaged. 

4. Select the CARGO DOORS master switch to 
CARGO DOORS. 

5. Select the CARGO DOOR operating switch, on 
either the fore or the aft panel, to OPEN, Return 
switch to the center position when doors are fully 
open. 

6, To close the door, select the CARGO DOOR 
operating switch to CLOSE, Return the switch to the 
center position when the operation 1s completed. 

7. Select the CARGO DOORS master switch otf, 

8. Disconnect the external power supply, Jf used. 

---·· ...-m1-
The cargo door Is opened and closed manually as 
follows: 

1. Check that the interior of the rear fuselsge 1s 
clear of obstructions and that the ramp extension 
stowage racks are locked In their stowed position. 
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Uae the aircraft lighting and ramp loading light, if 
necessary. 

2. Push the MANUAL CONTROL CARGO DOOR 
handle to the rear against the spring until the handle 
is at 9(1' to the torque tube. 

3. Turn the handle clockwise until the door is open. 

4. To close the door, maintain the handle posi­
tion at 9(1' to the torque tube, and turn handle counter• 
clockwise. 

5. When the manual operation is completed, pull 
handle fully back to insure engagement of the brake 
and motor clutch. 

IAIU' OPIIA110N 

Procedural steps for operating the ramp are given 
In the following paragraphs. 

The· ramp Is opened ancl closed electrically as 
follows: 

The ramp is not to be operated when sup­
porting a load. 

1. If an external power supply is to be used, check 
tbat the battery master switch and the generator 
switches are OFF. 

2. Qieck the ground clearance below the ramp and 
remove any obstructions, 

With the aircraft on level ground, with nor­
mal payload, the fully open ramp may have 
a ground clearance of only one Inch. The 
amount of ground clearance depends upon 
the setting of the limiting switch, which 
can be adjusted to provide up to siX Inches 
clearance. 

3. Check that the ramp floor Is clear. Use the air• 
craft lighting and ramp loading light, Jf necessary. 

4, Check that the ramp motor ls engaged with the 
drive. When engaged, the knob on the motor Is 
protruding slightly from the unit and Is spring• 
loaded out. 

Do not engage or disengage while the motor 
is running. 



5. Select the CARGO DOORS master switch to 
CARGO DOORS. 

6. Select the RAMP operating switch, on either 
the fore or the aft panel. to OPEN. Return switch 
to the center JX>Sition when the ramp is in the re­
quired JX)Sition. 

7. To raise the ramp, select the RAMP operating 
switch to CLOSE. Return the switch to the center 
position when the operation is completed. 

8. Select the CARGO DOORS master switch off. 

9. Disconnect the external JX)Wer supply, if used. 

Ma11MI operation . 

The ramp is opened and closed manually as follows: 

I. Check the ground clearance below the ramp 
and remove any obstructions. 

2. Check that the ramp floor is clear. Use the 
aircraft lighting and ramp loading light, if neces­
sary. 

3. Disengage the motor from the drive by pushing 
in the knob on the motor and turning it approxtmately 
180" until the knob locks In. 

4. Remove the RAMP DOOR HANDLE from Its 
STOW AGE and engage it in the MANUAL CONTROL 
RAMP DOOR socket. 

5. Turn the handle counterclockwise until the ramp 
is in the required position. 

6. To raise the ramp. turn the handle clockwise. 

7. Reengage the motor by turning the knob approx­
imately 180° until it springs to the out position. 

AIR DROP SYSTEM. 

The aircraft is equipped for the air dropping of 
supplies and equipment, rigged on platforms or 1n 
containers, by the extraction. gravity or manual 
ejection methods. Parachutists may also air-drop 
from the aircraft. Refer to T. O. 1C-7A-9. 

PINDULUM STSTIM. 

A pendulwn release system is provided for extraction 
or gravity release of loads. The installation consists 
of an ejector rack (MK Vlll bomb shackle). a pendulum 
hook at Frame No. 2 and a release clip at the aft end 
of the ramp. The ejector rack is located at the aft end 
of the cargo compartment roof between Arm 515 and 
Frame No. 2. The extraction or release parachute is 
released from the rack electrically by actuation of the 
PENDJLUM RELEASE switch in the flight compart­
ment (figure 4-15). Power is taken from the emer­
gency bus and a 5--ampere circuit breaker, marked 
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TROOP JUMP on the EXTERIOR LIGHTS section of 
the circuit breaker panel, is provided. 

The extraction or release parachute may be released 
manua.!ly by means of a handle located In the forward 
part of the cargo compartment roof. For use of the 
system for air dropping. refer to T.O. 1C-7A-9. 

ILACltOUT CURTAINS. 

Sixteen blackout curtains are provided for the cargo 
compartment windows for use during night operations. 
Each curtain has Velcro tape around the edges and 
four equa.!ly spaced webbing tabs. Each window has 
Velcro tape cemented around the window frame, and 
four equa.!ly spaced black Index marks. Toe curtains 
are installed by positioning the curtain tabs to line 
up with the Index marks on the window frame, and 
pressing the Velcro tape. The curtains are removed 
by using the webbing tabs to separate the Velcro tape. 

HOOP JUMP LIGHTS. 

Two troop Jump lights are installed on a panel on 
the aft frame of each passenger door. Each pair of 
press-to-test lights consists of a GREEN JUMP and 
a RED CAUTION light, and are controlled from the 
TROOP JUMP panel on the pilot's Instrument paoel. 
Power is taken from the emergency bus, and a S­
ampere circuit breaker, on the EXTERIOR LIGHTS 
section of the circuit breaker panel. is marked 
TROOP JUMP. 

Treop i,,.p paMI. 

The TROOP JUMP panel (figure 4-15), located be­
low the fuel control panel in the flight compartment, 
has a three-position troop Jump switch. a red and 
a green press-to-test light and a dlm-brlght switch. 
Tbe panel layout differs slightly between aircraft as 
shown in figure 4-15. The troop Jump switch controls 
tbe jump lights in the cargo compartment, and also 
the lights adjacent to the switch. Toe dim-bright 
switch controls the Intensity of the Jump lights in the 
cargo compartment. The intensity of the Jump lights 
In the flight compartment is controlled by the WARN 
lights intensity switch on the LIGHTS panel 

INSTALLATION 0, IQUll'MINT. 

The installation of air dropping equipment is contained 
in T. 0. 1C-7A-9. 

MISCELLANEOUS EQUIPMENT, 

WIIGHT AND IALANCI COMPUTIR. 

The computer (figure 4-16) provides a simple, com­
pact and accurate methcxl of calculating aircraft 
weight and balance. It permits the use of a weight/ 
center of gravity graph and loading vectors. The 
computer gives step.by-step indication of a loading 
with respect to the aircraft limits, and permits a 
direct reading of weight, center of gravity, and 
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troop jump-pendulum 
release panel 

~E AIRCRAFT 

OTHER AIRCRAFT 

➔-15 TrD(>p Jump - Pe;Jdulum Rdease Panel 

moment index at any stage without calculation.. The 
moment inde~ or balance computer index., is a 
m .. :mber representing thE:- moment which, when con­
sidered in conjunction with the weight, gives the cg 
position.. The effect of eac:t item or group of items 
added to or removed from the aircraft is registered 
indiV!du.ally, and a mistake can be readily seen. Ad­
justments may be made to offset adverse weight or 
cg trends as they develop. Several loading com­
binations can be rapidly tried by marking the starting 
point on the graph. Important locations such as basic, 
take--off, and landing conditions may also be marked 
for in-flight rcft:rence, with the soft pencil provided 
inside the computer. The mechanical operation of the 
computer is such that small errors encountered 
during actual use will balance out over a complete 
loading, and in practice highaccuracycanbeachieved. 
lt is strongly recommended however, that as a check 
the loaded-in items are finally removed, thus returning 
to the original basic condition on the graph, and 
positively confirming an accurate loading. 
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Deaulption of th• compvter. 

The computer consists of three basic parts, the oody, 
the slide and the cursor. The body is a tube over which 
the other two parts slide, and has a raised portion at 
the left end on which the weight/cg graph is attached. 
The slide is a spring tensioned cube on which the load 
item vector diagrams are attached. The cursor is also 
a spring tensioned tube and has a clear plastic face 
disposed between, and extending overt both the graph 
and vectors. A removable tag, showing the current 
basic a:il'craft condition. (aircraft registration, basic 
weight, index and cg) is slipped under the face. Slide 
and cursor musr move smoothly over the lx:idr. To 
clean or remove any sticking, wipe the rule thoroughlr 
With a clean damp cloth. 

Comp""9r opwotin9 insttvction1. 

lt is most important to hold the computer correctly. 
It should be held approximately horizontal in the left 
hand by gripping the left end of the body at the graph 
location when operating the rule. All movement of the 
slide and cursor should be accomplished with the 
right hand to prevent inadvertent movement of these 
parts, ar:Ll subsequent loading errors. Any initial 
difficulty encountered with this technique will be 
quickly overcome after a few practice loadings. 
Position the cursor so that the left cross-hair line 
(at the countersunk hole1 is over the graph at the 
aircraft current basic weight and cencer of gravity 
location.. This point is at the intersection of the 
applicable weight and moment index.,. Next, position 
the slide so that the ZERO point of the required 
item vector is under the right cross~hair line of the 
cursor, 'Sow move the cursor so that the right 
cross~hair line moves along tile selected vector line 
the desired distance. It will be noted that the left 
cross .. hair line followed a similar course over the 
graph. The a:il'craft's new condition will now be shown 
under tile lefr cross•hair line and will include the 
added item, Thus, any desired combination of items 
or groups of items can be added or removed (in 
this case reverse the setting and direction moved 
along the vector line) by repeating this procedure, 
All graduations on ilie vector scales are given in 
pounds so that acrcal weights rather than standard 
weights may .be used if greater accuracr is req1J:il'ed. 

Note 

The cg limits given in figure 5 .. 3 are for 
landing gear down condition. Loadings on 
this condition which fall witilin these limits 
will be satisfactory for flight with landing 
gear up. 

Index .-olve. 

To obtain the initial index value after a revision to 
the basic aircraft condition has been made, move 
the slide and cursor fully to the left and set the 
cursor hair .. fine over the arrow on the body at 
INDEX. Rotate the slide so that the applicable basic 
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weight on the spiral scale (upper graduation) ls also 
under the cursor hair-line. Now rotate the cursor, in­
suring that the slide does not move, until the hair­
line is over the applicable basic moment/ HXXl on 
the same spiral scale (lower graduation; • The new 
Index value can be read under the cursor hair-line 
at the index scale r.ogether with the center of gravi!:y 
at the applicable weight. Repeat this procedure as 
a check and then enter the new condition on the tag. 

Ste•--• .t wo'9ht and lta....,. •--· 
The computer case Is secured to the bulkhead be­
hind the pilot by hooking the leather loop of the case 
over the metal clip prov k:led. 

Two stowage boxes sre provided, one is installed on 
each side of the forward part of the cargo compart• 
ment, for the stowage of thecargotle-downequipment. 
Tbe box covers are hinged and sre secured by Velcro 
tape hooks. The following equipment should be stowed 
in the boxes: 

I. Twency MC-I tie-down devices. 

2. SIX MB-1 tie-down devices. 

3. One A-2 cargo net. 

4. canvas bag containing twen!:y conveyor bold­
down clamps. 

The s!Xteen blackout curtains for the cargo compart­
ment windows are stowed in a canvas bag, marked 
BLACKOlJf WINDOW QJRTAINS, secured to the aft 
face of the flight compartment bulkhead, on the left 
side. The bag Is secured with Velcro tape. 

COMl'OU ,ao¥1IIONS. 

The aircraft Is provided with three relief tubes, one 
each for the pilot and copilot clipped just below their 
respective seats, and one for passenger use cllpped 
to the side of the cargo compartment just aft of the 
right passenger door. 

DllAHPllOCW DOOi.. 

A retractable draftproof semi-rigid door separates 
the cargo compartment from the tail of the aircraft 
and cargo door. Turning the handle on the lower 
portion of the upper panel to the door clockwise will 
release latches and allow springs to fold and retract 
the door into its stowed position in the roof. A strap 
and a cable are provided as band grips to be used for 
extending the door and for reducing the spring assist 
during retraction. The draftproof door will auto­
matically retract when the cargo door is jettisoned. 

Droltproof .......................... 

The draftproof door is secured in its stowed posi­
tion by attaching the clip ends of two straps {one 
strap is suspended from a bracket on each side of 
Frame 3), to their respective special screws pro­
vided near the edge of the door bottom paneL Sep­
arate the Velcro tape, which holds each strap doubled 
to Itself, and connect the clip to the screw on the door, 
then press the Velcro rape together again. 

POIITMI.I OXTO- IQUIPMINT, 

A portable oxygen unit. consisting of an oxygen 
bottle, sling and a face mask, is located on the resr 
of the pilot's seat. The unit is mainly for use in the 
event of a fire 1n the fuselage, or for use by a crew­
member having to go to the rear of the aircraft while 
at oxygen height. 

ALARM ULL ITITUL 

On some aircraft a guarded spring-loaded toggle 
switch marked ALARM BELL islocatedontheTROOP 
JUMP • AIR SUPPLY panel, below the fuel control 
paneL On other aircraft the switch Is located on the 
circuit breaker panel on the flight compartment 
bulkhead,, Lifting the guard and holding the switch up 
will complete the circuit to a bell located on the rlgbt 
cargo compartment wall. The bell is of tbe vibrator 
type and will continue ringing until tbe switch ls 
released. Power Is supplied from the emergency bus, 

IGNITION ANALTZII. 

An electrical connector is located on the forward 
face of the pilot's bulkhead, and is marked lGNITlO~ 
ANALYZER. Toe connector is covered by a dust cap 
when oot in use. A portable airborne-cype ignition 
analyzer unit may be carried ill the aircraft and, 
when operating, is used to detect, locate and classify 
any malfunction in the ignition system. 

A windshield wiper system is installed for both the 
pilot's and copilot's windshield panels. The system 
consists of two interconnected windshield wipers, one 
for each panel. driven by a DC m0tor powered from 
the secondary bus through a 10-ampere circuit breaker. 
It is controlled by a rotary switch on the center 
switch paneL 

.......... wiper ..... 

The windshield wiper rotary switch located on the 
left of the electrical switch panel ls marked WIPER. 
The switch has six marked positions; PARK, OFF, 
FAST, 3/4, 1/2, and SLOW. To park the wipers, the 
switch is held momentarily in the PARK position 
and then released, when It will return to the OFF 
position. 



An excessive load is imposed on the wiper 
motor iI the wipers are operated on a dry 
windshield. and scratching of the wlndsbield 
surface may result. 

Noto 

If the switch is held in the PARK position 
for a prolonged period, the wipers will 
stan to oscillate. 

MOOIIINGJ IIOINfL 

On some aircraft shackles are installed on the landing 
gear for the purpose of mooring the aircraft to the 
ground. On each main landing gear unit a schackle is 
bolted to the front of the shock strut at the drag strut 
a ttaehment point. On the nose landing gear a shackle 
is bolted to the lug on the front of the shock strut. 

fUSILAOI STIADY sr■ur. 

As a safety measure against the aircraft tipping 
when loading and unloading cargo, an adJustable strut 
is supplle<I as pan of the ground equipment. When 
loading items of cargo weighing more than 1500 
pounds, the steady strut should be used. The strut 
consists of a base plate, a locking nut, and a tube 
assembly incorporating a screw thread. A pin, nor­
mally stowed in a clip at the fork end of the strut, is 
used to attach the strut to the anchor fitting on the 
center underside of the fuselage, Just forward of the 
passenger doors. Angular adJustment of the base plate 
may be made up to approximately 15° to suit uneven 
ground, and the plate can be Iocke<I in position by 
turning the lock out in the direction indicated by 
an arrow on the plate. Adjustment for height is made 
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by turning the upper portion of the tube assembly, 
and should normally be adjusted so that the base plate 
is approximately 3 inches off the ground. Should the 
pilot inadvenently taxi the aircraft with the strut In 
position, the strut will pull away from a light spring 
retainer clip and release from the aircraft. 

HOT fUIL PlllMI SYSTIM. 

A hot fuel prime system can be installed to facilitate 
engine starting In ambient temperatures below 3Z'F 
(O"C). Below ambient temperatures of O"F (-l8°C) 
engine preheat may be necessary In addition to hot 
fuel priming. The hot fuel priming system consists 
of hot fuel prime units, one in ea.ch engine nacelle., 
which beat the priming fuel enroute to the engines 
from the selected fuel tank. Each hot fuel prime unit 
Is a compact heater unit, operating similar to the 
cargo compartment heater, but with the electrical 
power being supplied from theprimarybusthroughthe 
up position of the hot fuel prime switeh on the left 
electrical switch panel. Aner the circuit has been 
powered for a few seconds to allo,. the heaters to 
reach operating temperature, the heated fuel ls fed to 
the engine by acrua ting the engine primer switch as 
appropriate. When both engines are running smoothly, 
the hot fuel prime switch should be moved to OFF. 

Hot ""'' ,..... awltch. 

The hot fuel prime toggle swlteh is adjacent to the 
battery master switch on the left electrical switeh 
panel and is marked HOT FUEL PRIME and OFF at 
the up and down position respectively. The switch 
selects the electrical power to the beater circuit 
of the hot fuel prime units, and should be moved to 
the OFF position as soon as both engines have been 
primed and started through actuation of the engine 
primer switch. 

4-43/(4-44 Blank) 
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SECTION V 

OPERATING LIMITATIONS 

TABLE OF CONTENTS 

INTRODUCTION 5-1 

MINIMUM CREW REQUIREMENTS 5-1 

INSTRUMENT MARKINGS 5-1 

ENGINE AND STARTER 
LIMITATIONS 5-1 

AL TERNA TE GRADE FUEL 5-5 

AlRSPEED LIMITATIONS 5-5 

PROHIBITED MANEUVERS 5-6 

l'fflODUcrtON. 

'Ibis section covers all important limitationa that must 
be observed during normal operation of the aircraft. 
Certain other limitatlons that are cha.racteristlc only 
of a speclallzed phase of operation will be found In 
tbeir appropriate sectlolls. ..... 

For ferry configuration limitatlona refer to 
Section VIL 

MNIMUM CREW REQUIREMENTS. 

The minimum crew required to operate this aircraft 
is a pilot, copilot, au! fl.lgll• engineer. Additional crew 
members may be added, as required, at tbe dis­
cretion of the c,vnmander_ 

INSTRUMENT MAIKNGS. 

Instrument marl:ings are shown 1n figure S-1 am give 
limitations wbJch are not necessarily repeated else­
where In th;A mamwJ. I imitati""8 for a specific phase 
of operation will be found in the ten under tbe approp­
riate heading. 

Cl0IIX a. awrr. 
GREEN 
YELLOW 
BLUE 
RED 

NORMAL/ AlITO RICH 
CAI.ITION 
Al.ITO 1.EAN 
PROHIBITED 

ACCELERATION LIMITATIONS 5-6 

AIRDROP LIMITATIONS 5-6 

CENTER OF GRAVITY 
LIMITATIONS 5-6 

RAMP LOADING LIMITATIONS 5-6 

WEIGHT LIMITA 11ONS 5-6 

GROUND PRESSURE 5.9 

ENG_,E AND PROPB.lEII LIMITATIONS. 

1. Cylinder head temperatures: 

a. 80°C minimwn for operation above 1200 RPM. 

b. 150°C - 232°C auto lean operation. 

c. 232'C • 260°C auto rich operation. 

~ 80°C m inimnm for take-off... 

e. 180°C maximum for take-Off. 

f. 180°C maximum for engine shutdown. 

2. Oil pressure: 

a. Idling 15 PSI minimum. 

b. 1400 RPM • 45 PSI rnax1rn11m. 

c. 1700 RPM - 55 PSI to 100 PSI. 

d. 1800 RPM • 00 PSI to 100 PSI. 

e. 2550 RPM· 80 PSI to 100 PSI. 

f. 2700 RPM • 80 PSI to 110 PSI. 

··- O¥IISl'la 
When engine speed e:rceeds 3100 RPM tbe aircraft 
should be landed as soon as possible au! the engine 

S-1 
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instrument markings 

AIRSPEED INDl~ATOR 

73-165 KNOTS 
(FLAPS O / GEAR UP) 

165-208 KNOTS 

- 208 KNOTS 

Not. 
MOVING MARKINGS IN RIM, DENOTING MAXIMUM FLAP SPEEDS AND STALLING SPEEDS. 
THE WHITE AND YELLOW MARKINGS MOVE TOGETHER 

0 FLAPS EXTENDED SPEED RANGE - FROM MAXIMUM FLAP SPEED TO STALLING SPEED­

MAXIMUM FLAP EXTENSION SPEED 

DE-ICING SUCTION 

4-8 IN. Hg NORMAL 

{
4 IN. Hg MINIMUM 
9 IN. Hg MAXIMUM --

DE-ICNG PRESSURE 

14 - 16 PSI NORMAL 

{
10 PSI MINIMUM 
18 PSI MAXIMUM 

Figure 5-1 (Sheet 1 of 3) Instrument Markings 
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OIL PRESSURE 

- 45 - 90 PSI. NORMAL RANGE (15 PSI MINIMUM AT IDLE) 

- {45 PSI MINIMUM (AT 1400 RPM); . 

110 PSI MAXIMUM (AT TAKE-OFF) 

OIL TEMPERATURE 

- 60° C - 75° C. HOR MAL RANGE 

{

40° C MINIMUM; 

- 93• C MAXIMUM (AT TAKE-OFF OR DURING CLIMB) 

CARBURETOR AIR TEMPERATURE 

CARBURETOR AIR TEMPERATURE RESTRICTIONS 
DO HOT APPLY TO FILTER POSITION WITH HEAT 
HOT APPLIED 

-10°C TO 15°C. UNDESIRABLE CONDITION MAY EXIST 

DEPENDING OH ATMOSPHERIC CONDITIONS 

- -30°C TO 38° C. BEST OPERATING CONDITION, 

DEPENDING OH ATMOSPHERIC CONDITIONS 

• (MAXIMUM 38 C. WHEN USING CARoURETOR HEAT) 

FUEL PRESSURE 

- 16 - 18 PSI NORMAL RANGE 
::=f 16 PSI MINIMUM; 
- 18 PSI MAXIMUM 

FUEL T AHK BOOST PUMP 

NORMAL 11 • 17 PSI 

HIGH 18 - 21 PSI 

FUEL GRADE 115/ 145 

F igure 5-1 (Sheet 2 of 3) Ins tr ument Markings 

Q-1-111 
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TACHOMETER 

- 1500 - 2200 RPM AUTO LEAN PERMITTED 

2200 .:2310IRPM AUTO RICH REQUIRED 

- 2510 - 2550 RPM AUTO RICH REQUIRED 

- 2310 . 2510 RPM PROHIBITED - EXCEPT PASSING THROUGH 

- 2700 RPM MAXIMUM TAKE-OFF (5 MIN LIMIT) 

MANIFOLD PRESSURE 

- 15 • 33 IN . Hg AUTO LEAN PERMITTED 

- 33 • 42.5 IN. Hg AUTO RICH REQUIRED 

- 50 IN. Hg MAXIMUM TAKE-OFF AT SEA LEVEL 

(5 MIN LI MIT) 

CAUTION 

REDUCE MAXIMUM MANIFOLD PRESSURE l.O IN. Hg 
FOR EACH 10° C BELOW STANDARD CARBURETOR 
AIR TEMPERATURE 

CYLINDER HEAD TEMPERATURE 

- BELOW 232° C AUTO LEAN PERMITTED 

- 232° C - 260° C AUTO RICH REQUIRED 

- 260° C MAXIMUM 

SYSTEM HYDRAULIC PRESSURE 

3000 PSI MAXIMUM 

FUEL GRADE 115/145 

BR.AKE HYDRAULIC PRESSURE 

1500 PSI MAXIMUM 

Figure 5- 1 (Sheet 3 of 3) Inscrument Markings 

5-4 

-
-
-



inspected. Removal of the engine is mandatory when 
RPM exceeds 3300. 

Momentary overspeed or surge within the 
2700 - 3100 RPM range, as a result of 
abnormally fast throttle movement is per­
missible without inspecting the engine. 

INGINIOVIR90051'. 

1. An overboost condition which requires an engine 
inspection exists when either or both of the following 
conditions exist. 

a. Overboost above charted manifold pressure 
requires the following action: 

2-5 inches Hg up ro 15 seconds - no action. 

2-5 inches Hg more than 15 seconds -
inspection. 

5-10 inches Hg up to 15 seconds - inspection. 

5-10 inches Hg over 15 seconds • replace 
engine. 

over JO inches Hg for any length of time • 
replace engine. 

2. Engine overboost must be recorded in the AFTO 
781 and should contain the following information; 

a. Engine speed. 

b. Manifold pressure. 

c~ Duration of overboost. 

d. Cylinder head temperature. 

e. Carburetor air temperature. 

f.. Oil temperature and pressure. 

-- !DUNG. 
Engines should idle at a speed of 650 :!: 25 RPM. 

Spark plug fouling will result from pro­
longed idling below 1000 RPM. 

al'M H51111CflON. 

Operation of the engines in the range 2310 to 2510 
RPM should be avoided. Climb should be at or below 
2300 RPM except whereoperationalconditions require 
the use of 2550 RPM. Avoiding this RPM range will 
lessen the posslbility of crankshaft failures. 

T.O. IC-7A•l 

STAana LIMITATIONS. 

30 seconds on,. 60 seconds cooling-first attempted 
start. 
30 seconds on, 5 minutes cooling--second attempted 
start. 
30 seconds on, 30 minutes cooling-third attempted 
start. 

HV8SI LIMll'ATIONS. 

Do not exceed 2700 RPM in reverse range. 

ALTERNATE GRADE FUEL. 
The recommended alternate fuel is MlL-C-5572, Grade 
100/ 130. The engine operating Jim'.ts do not change 
when using alternate fuel. 

AIRSPEED LIMITATIONS. 
The instrument limit markings (figure 5-1 ), and other 
speeds noted in this section, show indicated airspeed 
values. They are applicable to an airspeed indicator 
without instrument error. 

FlAP LO-NG SPm) I.NITATIONS. 

To avoid imposing excessive airloads on the aircraft 
structure, the following speeds must nor be exceeded. 
These speeds are marked on the Jimiitations label in 
the flight compartment. The moving yellow radial on 
the airspeed indicators will constanrJy indicate the 
maximum speed for each flap setting. 

FLAP SETTING 
(all Engine Powers) 

MAXIMUM AIRSPEED 
!AS - KNOTS 

0. 15° 
20' 
30' 
40' 

MA..UValNG AIU,-_ 

105 
95 
85 
80 

Maneuvers which involve full application of rudder or 
aileron must be confined to speeds below Jl9 knots 
!AS. 

I WARNING I 
l19 knots !AS is the maximum airspeed for 
penetration of turbulent air. 

-MAl OPIIIATNG Ala~ 

The normal operating airspeed limitation below 10,000 
feet is 165 knots !AS. Above 10,000 feet the !AS 
limitation must be reduced by 3 knots for each 1000 
feet increase in altitude. 

The maximum airspeed below 10,000 feet is 208 knots 
!AS. Above 10,000 feet the maximum !AS must be re­
duced by approximately I-knot for each 1000 feet 
increase in altitude. 

5-5 
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The maximum airspeed fur extending or retracting 
the landing gear, or flying with the gear down, is 
I 20 knots !AS. 

lloUill' AND CAIGO DOOa LIMITATIONS. 

DOOR OPEN 
RAMP DOWN 15° 

120 knots !AS 
I 20 k:n0ts !AS 

PROHIBITED MANEUVERS. 

All aerobatic maneuvers are prohibited, Other pro­
hibited m,:meuvers are: 

I. Steep turns above w• bank angle, 

2. Stall turns. 

3, Stalls - Except under certain conditions (referto 
Section Vl). 

4. Abrupt maneuvers involving full control deflec­
tion at airspeeds above 119 knots LAS. 

ACCELERATION LIMITATIONS. 

An operating VG diagram is shown in figure 5-2 and 
applies from sea level to 10,000 feet. The boundary 
lines show airspeeds and load factors which must not 
he exceeded under any circumstances. The maneuver 
speed line is marked at 119 knots LAS, and is the limit 
airspeed for maneuvers involving full control deflec ... 
tion. At or below this speed it is impossible to exceed 
the limit load factors, as the aircraft will stall Above 
this speed maneuvers may be performed which do not 
involve full control movements, provided the limit load 
factors are not exceeded, Further, it must be remem­
bered that turbulent air or gusts impose 11g" loading on 
the aircraft structure even in straight and level flight, 
and this is additional to any loading the pilot is im­
posing through maneuvers. For this reason, on a gusty 
day, the aircraft should be slowed down to maneuver 
speed and pilot imposed "g" must be kept to a mini­
mum.. Refer to Section VI, for thunderst0rm pene .. 
tration. The red area on the VG diagram is the unsafe 
area, but if entered inadvertently it does not mean 
that the aircraft will fail structurally at this point. 
However, operation in this area involves an increasing 
risks of structural damage. 

MAI-' AU..OWMLI SINI( un ON !ANDING. 

26,000 lb gross weight - 14 feet per second. 
28,500 lb gross weight. 13 feet per seconct. 
31,000 lb gross weight .. unknown and not recommend­
ed. 

AIRDROP LIMITATIONS. 

Airdrop operations are limited by maximum gross 
weight, center of gravity limits and floor strength 
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limitations. No unusual flight characteristics will be 
noted during personnel or equipment drops. By de­
finition, the drop package weight includes the cargo, 
pallets, parachutes and all associated equipment that 
is ejecteo from the aircraft during the flight. 

EE] 
Airdrops 1n severe turbulence are not re­
commended because of the possibility of 
exceeding structural limits. 

Multiple package drops may be made so long as the 
following limitations are observed; 

1. The combined drop package weights must not ex­
ceed the maXimum allowable singlepackageweightfor 
the particular drop condition under consideration. 

2. Subsequent to the drop of any one or more of the 
packages, the p::>sition of the packages remaming in 
the aircraft must not cause the aircraft CG to move 
outside of the CG envelop shown in figure 5-3. 

CENTER OF GRAVITY LIMITATIONS. 

When loading the aircraft, particular attention shoold 
be paid to keeping the center of gravity within the 
prescribed limits, shown on Chart E (T. O. IC-7A-5). 
With the CG at its forward limit the stall!ng speeo of 
the aircraft is at its highest value. The stalling speeds 
given In Section VI are with the CG at its forward 
limit with power for zero thrust. With the CG at its 
aft limit there is some deterioration in the stall 
characteristics, although the actual stalling speed is 
slightly lower. There is oo effect on taxiing with the 
CG at either the fore or aft limits, 

RAMP LOADING LIMITATIONS. 

Due to the design and size of the ramp operating 
motor, the ramp is not to be operated while support­
ing a load. 

The total weight bearing capacity of the ramp in any 
st.ationary position is as follows: 

Ultimate load • 8000 1h 
Load per axle - 4000 1h 
Distributed load - 6000 1h 

For weights exceeding i500 lh, the steady strut will 
be used. 

WEIGHT LIMITATIONS. 

The maximum permissible weight at which the air­
craft can be operated varies~ depending on cert.air, 
weight controlling criteria. The following paragraphs 
show how the maximum permissible weight is de­
pendent on this criteria. 
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vg diagram 
GROSS WEIGHT 28,500 La ALTilVDE 0-10,000 FT 

""'XIMUM SPEED 
FOR 30• LANDING I 
FLAP 85 KNOTS IAS ~ 

I .... NEUVERING SPEED 
I 119 KNOTS IAS 
I _/ RECOMMENDED .... x 
........ SPEED FOR MODERATE 
I OR SEVERE TURBULENCE 

3-r------..-----t-..--+----,-------.------... 

2-t-------1---

0 

I 

V 
.... XIMUM 

AIRSPEED 
208 KNOTS IAS 

I 
I 

.2 _.,. _____ ...., ______ ,.__..,_ ___ +-----+--------t 
0 50 

SAFE FLIGHT 

UNSAFE FLIGHT 

(STRUCTURAL LIMITS) 

STALL 

150 200 250 

IAS KNOTS 

F iturc 5-2 VG Diagram 
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cg linits 

28.500 MAX GROS$ WEICHT 
-:-:_ ·: : 

28,000 

Zl,000 

26.000 
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~ 24,000 
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:::, 
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20,000 
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AIRCRAFT CG. ,i; MAC 

NOTE, 

THE AIOVE CG LIMITS All£ FOi LI.AOING GUR DOWN COIDITIOM, 
LOADINGS ON TMIS COIIOITIOM WHICH FALL WITHII THESE LIMITS 
WIU. 6E. SUISfACTOll:'t' FOR FLl&ltT WITH THE Ullill& GEAR UP. 

Figure .S-3 CG Limits 
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ONUTING WIIGHI. 

The vperating weight on wh.ieh the weight limitations 
chart (figure 5-5) ls based, ls 21,000 lb. This 
assumed value ls an approximate weight which in­
cludes the average aircraft basic weight plus three 
crew, full oil,and 780 equipmenr:. Sinee individual air­
craft basic weights vary, it: will be necessary to adjust 
the chart for specific aircraft as shown in the sampl£ 
problems. 

The maximum permissible gross weight Is 28,500 
lb. At this weight all airworthiness requirements are 
met with a margin of safety. 

Note 

Operation above a gross weight of 28,500 
pounds ls permissible only for ferry oper­
ations and requires major air corrummd 
approval. The maximum .µoss weight for 
ferry configuration ls 31,000 pound for 
take.-off. 

MA- Of SAflfY MCI I.DAD FACIOa. 

As an aircraft is loaded to higher weights its ability 
to windstand additional loads,resulting from rurbulent 
air or maneuvers, decreases proportionately .. The 
amount of additional loading that the aircraft will 
withstand before failure occurs ls termed the margin 
of safety. If the mission requires excessive maneuver .. 
Ing in turbulent air, a larger margin of safety should be 
maintained. Load factors are used as an indication of 
the margin of safety that is available, 

PBFOIIMHICI I.MTATIONS. 

ln some instances, it ma.y be found necessary to limit 
the maximum permissible gross weight of the aircraft, 
not because of structural considerations but because of 
reduced performance due to the higher weight. (Refer 
to T. 0. lC-7 A-1-1.) 

T.O. lC-7A-l 

WIIGHI' UMll'ATIONS CHAD IXAMPIIS. 

To arrive at the weight of fuel and cargo loads, sub­
tract the weight of thecrew,plus oil, plus the aircraft 
basic weight from the aircraft gross weight as shown 
in the following example: 

Gross Weight 

Basic Weight (assumed) 
Crew (3) 
Oil (full) 
7 80 equipment (assumed) 

Operating Weight 

Fuel plus cargo load 

19,594 lb 
600 lb 
306 lb 
500 lb 

21,000 lb 

28,500 lb 

21,000 lb 
7500 i6 

Thus as long as any combination of fuel of 1500 lb 
or more (zero fuel weight) and cabin load does not 
P-XCeed 7500 lb (in this example), the aircraft is load­
ed within the normal weight. Sinee the actual basic 
weight of each aircraft varies, the operating weight 
must be Interpolated on the chart, To compute the 
allowable cargo compartment load (A CL) for any fuel 
load, enter the chart at the fuel weight and proceed 
vertically upward to the appropriate operating weight 
line and horizontally to the left margin and read ACL. 

zao ,va WIIGffl'. 

The zero fuel weight Is defined as the design maxi­
mum weight with no disposable fuel, and determines 
the maxi.mum weight which can be carried In the fuse­
lage, The zero fuel weight is 27,000 lb maximum, and 
all weight in excess of this figure up to the maximum 
gross weight of 28,500 lb must consist of fuel for 
structural reasons, Fuel must be distributed equally 
on both sides of the aircraft center line. 

GROUND PRESSURE. 

The ground pressure of the aircraft's wheels on the 
runway is given in figure 5-4 below. This data ls based 
ontheassumptlon that the aircraft's tires are inflated 
to the normal operating pressures. 

ground pressure data 
AIRCRAFT WEIGKl CEHTER OF GRAVITY GIIOUHD PRESSURE PSI• 

MAIN NOSE 
WHEEL WHEEL 

OPERATING FWD (26% MAC) 39 46 
WEIGHT 21,000 LB AFT (39% MAC) 40 45 

GROSS WEIGHT FWD (31% MAC) 42, 5 48 
Z6, 000 LB AFT (39% MAC) 43 48 

GROSS WEIGHT FWD (31% MAC) 43. 5 48 
Z8, 500 LB .AFT (39% MAC) 44 48 

•BASED ON TffiE PRESSURES OF 35 TO 40 PSI 

Figure 5-4 Ground Pressure Data 
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weight limitations chart 
BASIS, 
MAX GROSS WT 28,500 LB 
ZERO FUEL WT 27.000 LB 
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Figure 5-5 Weight Limitations Chart 
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SECTION VI 

FLIGHT CHARACTERISTICS 

TABLE OF CONTENTS 

INTRODUCTION 

STALLS 

SPINS 

FLIGHT CONTROLS 

INTRODUCTION. 

6-1 

6-1 

6-2 

6-2 

The aircraft has the following widely diversified 
mission capabilities; long range ferry, transport• 
a tion of personnel. cargo, or equipment to remote 
bases; aerial delivery facilities for personnel, car• 
go, or equipment airdrops; and short-field take-off 
and landing characteristics for support and utility 
operations from small fields and emergency air• 
strips. In these and other areas of flight operations, 
Including formation and instrument flying, the air­
craft has satisfactory flight characteristics. 

The aircraft Is stable in all configurations. Handling 
of the aircraft is unaffected when flying with the ramp 
horizontal and cargo door open. Control Is adequate 
over the entire speed range and the aircraft Is con• 
trollable down to speeds approaching the stalL Re­
latively large control surfaces are used to attain this 
control at low speed. A stall warning system is 
Installed which operates control column shakers at a 
predetermined margin above the stalling speed in any 
configuration. The artific!.al warning system has been 
incorporated because prestall buffet, in most cases, Is 
not evident. 

STALLS. 

High lift wings provide very low stalling speeds. As 
a result, the handling characteristics approach.Ing the 
actual stall are not Identical for all combinations of 
center of gravity. flap and power settings. However, 
under all conditions, the initial warning isprovldedby 
the artificial two-stage stall warning stick shaker 
system. Aerodynamic buffet Is very slight and can only 
be felt if the stick shaker stall warning system iS 
Inoperative. A low and high intensity stick shaker stall 
warning system iS installed which vibrates both control 
columns at a predetermined margin above the stalling 
speed. Should a stall be entered, it is recommended 
that recovery be made as follows: 

LEVEL FLIGHT CHARACTERISTICS 

MANEUVERING FLIGHT 

DIVING 

6-2 

6-2 

6-2 

l. When a stall Is encountered. immedlately lower 
the nose, level the wings, If necessary, and apply 
power to llm1rlossofaltltude. Avoid diving the aircraft 
and avoid abrupt oracceleraredpull-upafterrecovery. 

2. Heavy gross weight cruise configuration stalls 
may be accompanied by lightening of rudder and 
elevator control forces. Recovery should be made by 
abruptly applying nose down elevator and applying 
power. 

P'IACTICI STALLS. 

Stall entry and recovery should not be practiced with 
cargo or passengers aboard. Practice at a minimum 
altitude of 5000 feet above the ground. Do not delay 
recovery beyond the point of artific!.al warning. A void 
abrupt control movements, and avoid any control 
action I.bat may result in sudden attitude change or in 
excessive acceleration or buffeting. For practice stall 
entry, position gear and flapsasdeslredandeet power 
for zero thrust. 

!wARNING I 
A deliberate approach to the stall for train­
ing or demonstration J)Ul1)08eS will be ter • 
mmated at the onset of artificial warning, 
in all flap and power configurations. The 
aircraft should be loaded to maintain a 
mean or forward CG when practice stalls 
are anticipated. 

STALL QfAIACTUISTIC$. 

The stall characteristics of the aircraft are safe, 
since the aircraft will stall straight ahead with little 
tendency to yaw. With power on, there may be a slight 
rolling tendency at the point of stalL Aerodynamic 
indications of an approaching stall are very slight Jn 
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most configurations, and, in some cases, a stall may 
occur with no prior aerodynamic warning. Artificial 
stall warning is provided by an electrically operated 
stick shaker system, Refer to figure 6-1 for stall 
speeds, 

SPINS. 

Intentional spins are prohibited. If a spin is entered 
inadvertently. normal recovery procedure for a two,.. 
engine aircraft is recommended, i.e., close the throt­
tles, apply full opposite rudder and ease the control 
column forward until the spin stops. If the spin does 
not stop, apply power to the inner engine. 

FLIGHT CONTROLS. 

Aileron, elevator, rudder and trim tab control ls 
normal throughout the speed range of the aircraft. 
The controls are llght and effective at all aircraft 
gross weights, down to the very low speeds at which 
the aircraft can be flown,, The ailerons are effective 
down to the stall, and lateral control is adequate; 
larger control movements being required as speed is 
reduced. With the flaps up, the range of movement of 
the outer ailerons Is 21' up and 16.5" down, while that 
of the inboard ailerons Is only 9.5' upand 5' down. As 
the flaps are lowered the ailerons droop with the flaps 
and, in addition,. the available range of aileron move­
ment increases. With full flap lowered, the outer 
ailerons range ls 22.s• both up and down; while the 
range of the inboard ailerons increases considerably, 
to 20" up and 14,S' down. This has the effect of 
'heavying-up' the aileron controls as the naps are 
lowered • However, lateral control is augmented by 
having the increased aileron surface available at low 
speeds. At high speeds, with the naps up, the aileron 
forces are light and comfortable. The hinged tab on the 
Inboard right aileron Is actuated by rudder movement 
and has the effect of increasing the dihedral and rais­
ing the low wing in a sldeslip. The geared tabs, one on 
each outboard aileron,. reduce the force which the pilot 
requires to move the aileron control. The trim :ab,, on 
the right outboard aileron, is used to trim the aircraft 
laterally in flight. The elevator Is effective throughout 
the speed range of the aircraft and to below the stall. 
Two trim tabs and two spring tabs are fitted to the 
elevator. The trim tabs are used to trim the aircraft 
longitudinally during all flight conditions. In addition, 
longitudinal trim is automatically maintained by an 
interconnect between the flap mechanism and the 
horizontal stabilizer when the naps are operated. The 
horizontal stabilizer angle of incidence Is altered 
during flap operation to compensate for trim changes 
incurred by flap movement. The spring tabs move by 
the initial pilot effort at the control column and 
lighten the elevator loads. The amount the tabs move, 
for a given pilot force, varies with airspeed so that 
less assist is given at the higher speeds. The rudder, 
due to its relatively large area, Is particularly effect-
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ive at very low speeds and also during asymmetric 
flight. A geared trim tab and a spring tab are fitted 10 

the n,,dder. The geared trim tab Is used to trim the 
aircraft about the normal axis, particularly during 
a symmetric flight. In addition,. this tab ls geared to the 
rudder control and reduces the force the pilot re­
quires to move the control The spring tab operates 
in a similar manner to the spring tab fitted to the 
elevator. 

I WARNING I 
When operating close to stall speeds with 
gear extended and flaps full down, such as 
during short field landings. slipping the air­
craft through excessive use of rudder must 
be avoided. Under these conditions, with the 
aircraft in a bank, application of top rudder 
can cause the angle of bank to increase 
rapidly and uncontrollably unless immed­
iate corrective action is taken to neutralize 
the rudder and/or increase airspeed. 

LEVEL FLIGHT CHARACTERISTICS. 

Provided the center of gravity ls within the pre­
scrlbed limits and the aircraft ls correctly trimmed, 
level flight characteristics are smooth and normal 
throughout the speed range of the aircraft. At 28,500 
pounds gross weight with the landing gear extended 
and 30' naps, the aircraft can be flown level at 55 knots 
!AS. When nying the aircraft at slow speeds a large 
application of the aileron control will be required to 
maintain wings level ln addition, any lateral dis­
placement should be corrected rapidly, particularly 
In gusty condltiona. If a wing ls allowed to drop be­
yond corrective action of full aileron, power should be 
increased immediately to regain level filght. 

MANEUVERING FLIGHT. 

Turn should be entered, sustained and completed with 
coordinated movements of night controls. A turn 
should be eatered with sufficient airspeed to insure 
that an inadvertent stall will not occur, Refer to Stall 
Speed Chart, figure 6-1. Steep turns, up to 60° bank 
angle, can be completed withoutlossofheightprov!ded 
sufficient power and airspeed are attained before enter­
ing the turn. Maneuvers which involve full movement 
of a filght control should be entered at or below an 
airspeed of 119 knots !AS. 

DIVING. 

During a dive all flight control pressures increase 
with airspeed. Use normal recovery methods from a 
dive and do not exceed the airspeed limltations given 
in Section V. Avoid abrupt pull-ups at all times. 
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stall speed chart 

ST ALLING SPEEDS vs ANGLE OF BANK 
POWH OFF 

MODEL, C-7J. 
DJ.TE, SEPTEMBER 1967 
DATA aASIS: FLIGHT TIST (CONTIACTOI) CG-fOltWARD LIMIT 

ANGLE OF BANK o· 15" 'YI' 45" 60° 

LOAD Ft.CTOR 1.0 1.04 1.15 1.Al 2.0 

GROSS WElGIIT 
STALLING SPEED• CJ.5 KNOTS POtailDS WIHG FLAP LANDING GEAR 

o• UP 64.0 65.2 68.6 76.0 90.5 

7• UP 60.0 61.2 64.5 71.3 85.0 

15° UP 56.0 57.0 60.0 66.5 79.0 
20,000 

25• UP 53.0 54.0 57.0 63.0 75.0 

30• DOWN 51.8 52.8 SS.6 61.5 73.A 

1/:1' DOWN .(9 . .( ,,,. 53.0 58.6 70.0 

o· UP 67.0 68.4 72.0 79.5 9,U 

7• UP 62.7 64.0 67.4 74.5 88.6 

IS' UP 58.7 60.0 63,0 69.7 83,0 
22,000 25' UP 55.2 56.3 $9.2 65.5 78,0 

30• DDWN 53.8 54.8 57.7 u.o 76.0 

40• DOWN 51.7 52.8 55.S 61.5 73.4 

o• UP 69.5 70.8 7A.5 82.5 98.0 

7• UP 65,2 66.5 70.0 77.5 92.0 

IS' UP 61.0 62.2 65.5 72.5 86.0 
24,000 25• UP 56.8 58.0 61.0 67.5 80.5 

30• DOWN 55.0 56.0 59,0 65.4 77.7 

40• DOWN 53.7 54.8 57.6 63.8 76.0 

o• UP 71.8 73.3 77.o 85.0 101.5 

7• UP 67.5 68.8 72.5 80.0 95.5 

IS" UP 63.3 6"-5 67.8 75.0 a,,5 
215,000 25• UP 58.3 59.5 62.5 69.2 82.0 

30• DOWN 56.1 57.2 60.2 66.5 79.5 

40• DDWN 55.6 SU 59.6 66.0 78.S 

o• UP 74.6 76.0 80.0 88.6 105.5 
' 

7• UP 70.2 71.S 75.A 83.4 99.0 

1s• UP 65.8 67.0 70.6 78.0 '13.0 ! 

28,500 25• UP 60.0 61.1 64.5 71.3 as.o 
30• DDWN 57.3 58.4 61.5 68.0 81.0 

40• DDWN 58.0 S'I.O 62.2 68.9 a;.o 

31,000 O" UP 77.8 79.4 83.5 92.5 110.0 

Figure 6-1 Stall Speed Chart 

6-3/(6-4 Blank) 
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The descriptions and operating instructions contained 
in this section are for systems which are peculiar 
to this aircraft or systems that require emphasis. 
ln some cases the information given overlaps that 
given in the general description of the system con­
cerned. Ln other cases, instructions are given which 
do not appear elsewhere in the manual. 

POWER PLANT AND RELATED SYSTEMS. 

EXHAUST STSTIM AND INGINI COOUNG. 

The exhaust gases from each engine pass from two 
groups of four exhaust pipes Into augmentor rubes 
and are directed rearward over the upper surface 
of the root flaps. An open space exists between the 
exhaust stacks and the mouth of the augmentor tubes. 
When the engine is operating. exhaust gas is ejected 
from the stacks into the augmentors and the force of 
the exhaust creates a partial vacuum at the mouth of 
each augmentor, causing air that has entered the 
engine section around the propeller hubs to rush into 
the augmentors. ~Ibis action continuously draws cool­
ing air across the engine, in addition to the normal 
ram airflow. Toe augmentor cooling air is auto­
matically proportioned to the power setting at all 
times, and th.ls is an advanr.age when cl1mblng with 
high power and low forward speed, The action of 
the high velocity exhaust gases through the augmen­
tors gives a Jet thrust effect which provides some 
positive thrust power at low airspeeds and high power 
settings. Toe thrust is considered sufficient to eli­
m !Date cooling drag. 

DETONATION. 

Common causes of detonation are: low octane fuel. 
lean fue1/air mixture. excessive manifold pressure, 
excessively high carburetor air temperature, ex .. 
cessive cylinder head temperature., advance timing, 
or operating with only one spark plug firing In a 

FUEL MANAGEMENT 

WHEEL BRAKES 
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cylinder. Detonation may result In damage to the 
engine such as overheated, burned, stuck or broken 
pistons, rings or valves; scored pistons and cylJ.n. 
der; overstressed or broken cylinder hold down 
studs.. When detonation is suspected, the operator 
should immediately reduce manifold pressure and 
rpm, enrich the fuel air mixture and reduce car­
buretor air temperature to the lowest temperature 
possible within the operating range. 

POWEi SffllNGS. 

It Is Important to cushion the high inertia loads on 
the master rod bearings which occur at conditions 
of high RPM and low manil'old pressure. If a large 
reduction in power is necessary during descent, 
reduce rpm as well as manifold pressure. It is 
recommended that for each 100 RPM at least l In. 
Hg manifold pressure be mainr.a!ned. Operation 
at high RPM and low manifold pressure should be 
kept to a mlnlmum. 

CAIIUIITOI TIMPIIATUII. 

The carburetor air temperature gages register the 
temperature of the air !n the carburetor air Intake 
ducts of the engines. Toe Instrument markings shown 
in Section V for these gages do not attempt to show a 
definite temperature at which carburetor heat should 
be used, Atmospheric conditions conducive to car­
buretor Icing, together with the air temperature, 
must be taken into account when deciding upon the 
use of carburetor heat. Toe following paragraphs 
discuss icing conditions, and will aid !n this dee!• 
sion. 

CAHUIITOI ICING. 

The following atmospheric conditions contribute to 
carburetor Icing; 

1. Visible freezing or subfreezing moisture which 
forms ice in the air Intake, and in and on the car• 
buretor metering elements. 
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2, High atmospheric humidlcy with a carburetor 
air Intake temperature below +34C forms ice on the 
tbrortle valve at partial throttle opening;. 

3. High atmospheric humldlty with a carburetor 
air intake temperature below +10°C forms Ice In 
the region between the carburetnr and the impeller. 

4. Severe low temperature conditions. when the 
aircraft is exposed for many hours, can lower the 
fuel temperature to a point where It will cause Icing 
in the internal passages of the carburetnr during 
subsequent operation in a high humidity armosphere. 
This condition Is not likely to occur when the tem­
perature of the fuel entering the carburetnr Is at or 
above O"C. 

!ndlcatlons of carburetor Icing generally appear aa 
follows: 

l. Decrease In thrust is evidenced by a drop In 
manifold pressure and/or thrust indicator readings. 

2. Erratic engine operation due to Ice on the meter­
ing elements. 

3, Drop in cylinder bead temperature. 

4. In some cases Jamming of the throttle valve 
Is evidenced by erratic response of manifold pres-­
sure to throttle lever positioning. 

lf carburetnr Icing conditions are anticipated or 
suspected, apply carburetor heat to maintain + 15°C. 
The use of carburetor heat for the prevention of Ice, 
and the consequent loss of power In a high-moisture 
atmosphere, ls most effective lf applied and main­
tained In advance of encountering these conditions. 

carbw:etor heat can be applied with mixture control 
in AUTO LEAN. 

If it Is suspected that lee bas already formed In the 
carburetor, move the mlxture lever to auto rich and 
apply fUll carburetor heat for 30 seconds, but do not 
exceed +38"C carburetor air temperature. Slowly 
return the carbw:etor heat lever toward COLD t0 
see if manifold pressure bas been restored tn nearly 
Its former lndJ.catlon. Adjust preheat to maintain 
+ 15°C carburetor air temperature. 

If the temperature of the fuel ls well below freezing 
during Icing conditions, a rapid loss of power due to 
mixture control bleed icing may occur. The use of 
maXimum heat and a lean mlxture, if in the cruise 
range, should restore the normal power condition. 

SPAlK•PLUG FOULING. 

Spark-plug foul.Ing ls usually caused by a build-up of 
lead or carbon deposits which cause shorting at the 
plugs. Grade 115/ 145 fuel contains a relatively high 
lead content and under certain conditions of tempera­
ture and pressure the lead will condense out on the 
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spark-piug Insulators. In the presence of excess 
carbon as a reducing agent, the lead may form me­
tallic partlCles which cause misfiring, or prevent 
firing. across the plug electrodes. In general, spark­
plug fouling Involves a build-up of deposits through 
prolonged operation under a fixed set of conditions. 
If action ls taken tn vary these condltlons, Improved 
Ignition will result. Toe following preventive meas­
ures may be taken: 

l. After each ten minutes of ground running. the 
engine should be run at fleld barometric manifold 
pressure !Dr one minute. 

2. Cylinder head temperature should be below 
l&fC prior to the tal<eoff in order to take advantage 
of the increased bhp. There wlll also be less tend­
ency for misfiring With a relatively cool cylinder 
head temperature during tal<eoff. 

3. During cruising flight a perlodlcchange lnengioe 
condlt!Ons should be made. This may be done at 
hourly Intervals by either using auto-rich mixture 
for five minutes, changing manifold pressure by 3 
to 5 In. Hg. or changing propeller speed by 100 to 
130 RPM. A reduction in power level, followed by an 
increase, is recommended.. 

4. If practicable, use cruise power settings during 
descent. 

DIPOULING ( CUANOUT ) NOCIID\llL 

If an unacceptable magnetn check occurs and the 
spark plugs are lcnown or suspected to be In a fouled 
conditlon, the following spark plug cleanout proce­
dure Is recommended. 

l. M!xture • RICH. 

2. Propeller - Full Increase. 

3. Slowly advance thrOttle levers to obtain field 
barometric pressure. 

4. Retard propeller levers so as to establish 
2000 RPM. 

5. Reset manifold pressure at field barometric 
pressure. 

6. Maintain this setting (2000 RPM and field baro­
metric pressure) for one minute. 

During this tlme do not allow cylinder 
head temperature tn exceed 260°C. 

7. Advance propeller levers tn fUll increase RPM 
and adjust throttles to obtain fleld barometric pres­
sure., 

8. Recheck magnet0s. 

No" 

D> not repeat more than twice in attempt­
Ing to clear fouled plugs. 



PROPELLER REVERSING. 

The reversible pitch propeller Is a valuable feature 
which, when properly used, increases safety and 
utility of the aircraft. However, it is important to 
point out the undesirable consequences which result 
from improper use of thlB device. When the throttles 
a re placed in the reverse pitch range, the engine 
continues normal operation, bur wirh thiS significant 
exception; the direction of airflow to the engine 
cooling passages is reversed, the augmentors no 
longer regulate the airflow through the engine as 
effectively as In forward thrust operation, and in­
creased temperatures develop arouod the engine. 

The undesirable effects of continued reverse pitch 
operation does not register immediately on the engine 
instruments. The cylinder head temperature do not 
rise alarmingly as the reverse heat capacity permits 
the bulkier portions of the engine to absorb heat 
w lthout appreciable temperature increase. Toe use 
of propeller reversing to brake the landing roll does 
not result In critical temperature conditions. Toe 
cooling-off during approach, the forward motion of the 
aircraft and the relatively short interval of reverse 
pitch operation serve to keep the temperature below 
the damaging leveL Reverse pitch operation will not 
damage the engine unless it is sustained over ex. 
tended periods. It Is recommended that reverse thrust 
be employed for braking and only such other con­
ditions as are absolutely required. 

PIOPILLD CHKK FOi IIVDSI PIICH OPIIATION. 

Occasionally, propellers do not return to forward 
pitch after reversing. To insure that the propel­
leris have returned to forward pitch after reverse 
thrust operation, watch for a surge In rpm as propel­
lers are unreversed, and an indication of positive 
thrust on the thrust indicators. If there is any doubt 
that the propellers have returned to forward thrust, 
immediately depress the propeller feathering button 
and watch for a drop in rpm. A rise in rpm indicates 
that the propeller is still in reverse pitch. If rpm 
begins to rise, the propeller may be returned to for­
ward pitch by waiting until the rpm subsequently be­
gins to fall before returning the feathering button to 
the neutral position. 

FUEL MANAGEMENT. 

The fuel system crossfeed may he used to supply 
both engines from either tank or, during single-engine 
operation, one engine from either tank. During fl1ght 
on one engine, fuel should he used alternately from 
each tank In order to maintain the weight of fuel on 
each side approxJ.mately equal. However, in the event 
of a fuel malfunction, the aircraft can he trimmed with 
a full tank on one side and minimum fuel on the other 
side. Prior to making crossfeed selection the booster 
pump of the selected tank should he switched to HIGH, 
the fuel pressure gage on that side should then read 
approximately 20 psL Toe boost pump in the tank not 
to he used should he turned off. 
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After the crossfeed selection has been made, if 
supplying both engines, both fuel pressure gages 
should read approximately 20 psi. Two minutes should 
be allowed for the system to rid itself of any trapped 
air and the booster pump then switched to NORMAL. 
Whenever crossfendlng fuel, the booster pump of the 
selected tank should remain in the NORMAL position. 

Prior to returning to the normal fuel selection, the 
booster pump of the tank not being used should he 
switched to NORMAL. After tank selection has been 
made, two minutes should he allowed for the system 
to rid itself of trapped air. At the pilot's discretion, 
booster pumps may then be switched off. 

In addition to using the booster pumps for engine 
starts, take-offs, climbs, landings and fuel crossfeed­
lng, they should also be used in flight whenever fuel 
pressure fluctuates within normal operating limits 
(16 to 18 psi), for llights above 10,000 feet, and in the 
event of engine-driven fuel pump failure. 

I WARNING I 
The booster pump must not be turned on 
if fuel pressure drops below the low limit 
while the engine continues to operate nor­
mally. A fuel leak may he responsible for 
the pressure drop. Loss of the main oc bus 
when a boost pump Is being used to replace 
an inoperative engine driven fuel pump will 
result in fuel starvation of that engine. 

Note 

Maximum fuel differential between wings • 
a full tank (2418 pounds). 

LONG IANOI HIIY FUEL AND OIL SYSTIM. 

AdditiOnal fuel and oil necessary for long range ferry 
flights may he carried In special tanks installed in 
the cargo compartment. The package assembly con­
sists of one or two auxiliary fuel tanks, and one 
auxiliary oil tank. Each fuel tank has a capacity of 
approximately 480 gallons and the oil tank has a 
usable capacity of !8gallons. Eachfueltankls secured 
in position by tiedown straps. The oil tank is bolted 
to the floor on the right side of the cargo compart• 
ment. A fuel control panel ls secured to the left side 
of the cargo compartment forward of the emergency 
hatch. A fuel level control valve is incorporated in 
cell No. 5 of each wing tank.. 

AUJULIAIY PUIL TANKS. 

The two auxiliary fuel tanks are constructed of flex­
ible 4-:Ply rayon tire cord reinforced rubber, with an 
inner liner of Buna "N" compound. They are 68 
inches long and 58 inches in diameter. Inside the 
tank are two flexible hoses, one a vent hose and the 
other a fuel hose. A float ls attached to the vent hose, 
and a filler screen assembly is cl.amped to the fuel 
hose. The filler assembly will remain on the bottom 
of the fuel tank during and after refueling. 
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During operation the tanks are pressurized to a regu­
lated 5 psi, the pressure is supplied hy the deicer 
hoot pumps or hy a manually operated pump which 
must be carried aboard the aircraft. This pressure 
is used to transfer the fuel from the auxiliary fuel 
tanks to the wing fuel tanks (see figure 7-2). A sight 
gage, consisting of transparent tubing marked from 50 
to 500 gallons, on each fuel tank gives an approximate 
visual Indication of fuel In each tank. Toe auxiliary 
tanks are connected by flexible hose directly to the 
control panel for purposes of refueling, defueling and 
transfer to the main tanks. Any excess pressure in 
the tanks can be vented manually to atmosphere through 
the control panel,. An additional pressure relief valve 
is inStalled to automatically relieve pressure at 6psl. 

AUXILIAI Y OIL TANK. 

The auxlliary oil tank is clamped in a metal cradle and 
the cradle is bolted to the cargo compartment floor 
utilizing 5000 pound cargo tie-down rings at positions 
D3 and D5, and the lower seat support rail on the right 
side of the aircraft.. Toe oil tank has a sight gage, 
marked with a red line indicating the half full condi­
tion. The two low oil level amber lights, one for each 
engine oil tank, are used to indicate when oil transfer 
should be made. A hand-operated rotary pump and a 
transfer valve assembly with positions marked OFF, 
LH, and RH controls oil transfer to the appropriate 
side engine. The auxll!ary oil tank is vented to atmos­
phere. 

fUIL MANAGEMENT PANIL 

The auxiliary fuel management panel (figure 7-1) 
incorporates a pressure regulator,. a pressure gage, 
and a total of eight valves. The valves are: rear tank 
selector valve, forward tank selector valve, left and 
right wing tank shuklff valves,de-!cer pressure shut-off 
valve, vent shut-off valve, pressure relief valve, and 
refuel vent valve, Toe two auxiliary tank selector 
valves have the following positions: 

l. OFF. 

2, TRANS - Allows fuel to flow from the auxiliary 
tank to the associated wing tank, l.e., forwardaW<lliary 
tank fuel flows to the right wing tank, rear aW<lliary 
tank fuel flows to the left wing tank. 

3. XFEED - Allows fuel to flow to both wing tanks 
from one auxiliary tank (other auxiliary tank OFF). 

When cross-feeding fuel from one auxiliary 
tank to both main tanks ln$ure tbat the tank 
selector valve of the empty auxiliary tank 
is OFF. Loss of a1rpressureandfallure to 
transfer will result if the selector valve of 
the empty tank is in any other position. 

4. REFUEL - Allows the auxll!ary tank to be re­
fueled. 
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The appropriate wing tank shutoff valve must be open 
during fuel transfer to the particular wing tank, and 
closed at all other times. 

A short length of transparent flexible tubing is located 
beneath each fuel selector valve. The tubing allows 
visual indication of fuel flow, but only when air bubbles 
are present In the line. 

Note 

Because fuel is transferred from the aux­
ll!ary tanks to the wing tanks, and not di· 
rectly to the engines, the standard wing 
tank gages in the flight compartment are 
used for fuel management.. 

All PIISSUH CONTIOL 

Air pressure to the auxll!ary tanks is controlled at 
the auxillAry fuel control panel in the cargo com­
partment when the wing and tall mode switch (figure 
4-5) on the copilot's de-Icing panel ts on and pres­
sure is available .. 

1. Deicer Pressure Shutoff Valve - This valve must 
be ON during fuel transfer to supply air pressure to 
the auxiliary fuel tanks, and during descent, to pre­
clude collapse of the auxiliary tanks. At all other 
times the valve must be OFF. When fuel is not being 
transferred the valve should be OFF. 

2. Vent Shutoff Valve - This valve Is used to relieve 
excess air pressure in the aW<lliary tanks,. 

3. Pressure Regulator - This regulator is normally 
preset on the ground to obtain a 5 psi reading on the 
pressure gage. lt may be adjusted In flight to obtain 
this pressure, if necessary,. 

4. Pressure Gage - This gage registers the air pres­
sure delivered to the auxill&ry tanks from the pressure 
regulator. 

5. Pressure Relief Valve - This valve will relieve 
air pressure In excess of 6 psi, to atmosphere. 

6. Refuel Vent Valve - To.1.8 valve has positions 
marked OFF, FWD, BOTI-1 and REAR. When refuel­
ing the auxiliary tanks the valve must be selected to 
the appropriate tank or tanks being refueled.. Tlilil 
w 111 allow the displaced air to escape to atmosphere. 
At all other times the valve must be OFF. 

fUB. UYIL CONTIOL VALVL 

A fuel level control valve is Installed in cell No. 5 of 
each wing tank to prevent overflll!ng when fuel Is 
transferred from the auxill&ry tanks. Before fuel Is 
transferred, the level of fuel in each wing tank must 
first be lowered below the control valve level, i.e., 
1550 pounds (258 gallons). 
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long range ferry fuel system -schematic 
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flH IXTINGUISHII. 

A band-operated fire extinguisher of sufficient capacity 
to combat a petroleum fire ls attached to the auxiliary 
oil tank. 

RlfUlllNG THI AUXILIARY TANKS. 

The auxJliary fuel tanks should be refueled from a 
pressurized fuel supply to assure complete servic­
ing. Toe hose is routed from outside through the 
emergency hatch. 

fDRY TANK OPIRATION. 

The following procedures should be followed when 
using the long range ferry system. Toe checks and 
procedures are additional to those given in Section 
IL 

l'lllfllOHT OIKKS. 

The following checks should be considered as addi­
tional items to the normal interior inspection: 

!WARNING I 
Smoking is not allowed in the aircraft at 
any time when ferry system is installed. 

I. 0,eck for any sign of fuel leakage in the ferry 
system and the cargo compartment. 

2. Check the sight gages for approxlm.ate quantity 
of fuel in each auxiliary fuel tank and oil in the auxil­
iary oil tank. 

I WARNING I 
Fuel sight-gages give only appro.ximate 
quantity readings. Consequently, the re­
fueling operation must be monitored close­
ly so that the actual amount of fuel pumped 
into the tanks can be verified. 

The top of the sight gage, between the vent 
connection in the tank and the top of the 
tank, should be full of air with the remain­
der of the sight gage full of fueL Tapping 
the tank with a blunt object will also locate 
the level of fuel in the tank. 

3. O,eck that the oil transfer valve ls OFF. 

4. Check all auxiliary fuel tank tie-down straps for 
security and tension. 

5. 0,eck that the air pressure in the auxiliary fuel 
tanks, is between 1 and 2 psi. Pressure in excess of 
2 psi should be vented. When the required pressure 
is obtained. turn the vent shutoff valve OFF. 
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6. Check all auxU!ary fuel and oil valves are OFF 
or CLOSED, as applicable. 

7. Check propeller, wing and tall deicing mode 
switches are OFF. 

-- START, 

1. Start the engines normally, using the wing tanks. 

2. 0,eck the deicing suction gage for normal suction 
of 4 in. Hg. 

Note 

A deicer pump is operated by each engine, 
and each pump supplies enough pressure for 
simultaneous deicing and fuel transfer. Toe 
above check, with both engines operating, 
does not constitute a check of both pumps. 
Each pump must be checked individually, 
preferably by checking one pump during 
engine shutdown and the other during en­
gine start. 

TAH-0,,. 

The take-0ff is made using the normaCwing tank 
selection.. Toe deicing mode switch should be OFF 
unless wing deicing is required. 

INfllGHT fUIL CONTROL 

For inflight fuel transfer, proceed as follows: 

1. Continue to operate on the NORMAL tank selec­
tion until the supply of fuel in eacll wing tank reaches 
1000 pounds as indicated on the aircraft fuel gages 
on the pilot's instrument ps.neL 

2. Select the deicing mode switch to MANUAL. 
Check deicing pressure. 

3. Select right boost pump switch HIGH. Set fuel 
selector to feed both engines from right tank. 

Since accurate fuel gages are not available 
for auxiliary tanks, engines should be oper­
ated from one main tank while the opposite 
maln tank is being filled. This will enable 
the pilot to determine the amount of fuel 
transfe=ed and will prOvide the best means 
of keeping rrack of fuel consumption and re­
maining fuel on board. Transfer fuel from 
forward auxiliary tank first to obtain the 
most favorable CG for cruising filght. 

4. Select the controls on the ferrying system fuel 
management panel as follows: 

a. Rear tank selector valve - OFF. 

b. Forward tank selector valve - TRANS. 
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c. Left wing tank shutoff valve - OPEN. 

d. Vent shutoff valve - OFF. 

e. Refuel vent valve • OFF. 

f. Deicer pressure shutoff valve - ON. 

g. Pressure regulator • Adjusted to 5 psi. 

5. When left main tank bas filled to I 500 pounds, 
repeat procedure to fill right tank while operating 
both engines on the left main tank. 

COMl'l.lnON 0, ,ua TU.Nlln. 

When transfer of fuel Is completed from either or 
both auxiliary tanks, prevent buildup of air pressure 
in the wing tanks by selecting the controls on the fuel 
management panel aa follows: 

l. W lng tank shutoff valves • CLOSED. 

2. Auxiliary tank selector valves • OFF. 

3. Deicer pressure shutoff valve• OFF. 

1., Deiclng mode switcb - OFF (unless required for 
deicing.) 

PUii. CIOI ..... 

To crossfeed fuel from one au.dllary tank to both 
main tanks, select the controls on the ferrylng sys­
tem fuel management panel as follows: 

I. Left and right wlng tank shutoff valves - OPEN. 

2. Forward tank selector valve • XFEED rear tank 
selector valve - OFF (If tran.sferrlng from rear tank). 

OR 

Rear tank selector valve • XFEED forward tank 
selector valve • OFF (if transferrlng from rear tsnk). 

3. When both au.dllary fuel tanks are empty, or 
ferry fuel ceases to be a requirement. select the 
switches and control.a as directed in completion of 
fuel transfer. 

,.. PUIIUII CONl'IIOL • 

While descendlng from altitude, maintain 2 psi air 
pressure in the aW<.lllary tanks to prevent the flexlhle 
tanks from collapsing. After laodlng, ~lect the delclng 
mode switch to OFF. 

NLNiltff OIL tum T. 

The normal engine oil supply ls used until a Jvw oil 
level warnlng llght, lllum1nates steadily. This lndl• 
cates that apprOltimately 9 gallons of oil remain in 
that oil tank. Transfer oil from the auxiliary talllr. as 
follows: 
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I. Au.dllary oil tank valve -Select appropriate tank. 

2. Turn the baodpump approximately 175 turns until 
tbe oil level reaches red line on the auxiliary oil 
tank sight gage. 

3. When the other engine low oil level warnlngllght 
comes on, transfer the remalDlng oil in the auxiliary 
tank to tbe affected main tank. 

AddJtional oil may be carried aboard the 
aircraft to rese:rvice the aul<illary oil 
tank. 

ONIAT- LIMITS. 

Wben long range ferry tanks are installed in the air­
craft the followlng operating limitations must be ob­
served. in add!tion to the appllcable llm1tatlons spec!• 
fled in Section V. 

Operation above a groos weight of 28,500 
pounds Is permissible only for ferry opera­
tions and requires Major Air Command ap­
proval. The maximum gross weight for 
ferry conflguratlon Is 31,000 pounds for 
take-off. 

Tbe gross weight at which the aircraft may be operated 
with Major Air Commo.nd authority is as follows: 

I. Gross weight - Ramp weight 31,300 lb. 
- Take-off (sea level) 31,000 lb. 
• Landing (sea level) 28,500 lb. 

Take-off gross weight may be further limited 
by operational factors sucb as temPCrature, 
altitude andavallahl.erunway length. The ex­
tent of the limitation requlredmaybedeter• 
mined by the responsible authority in the 
llght of performance data contained ln T.O. 
1C-7A-l-l. 

I WARNING I 
Performance data are oot available for 
weights ln excess of 31,000 pounds. 

2 •. Zero wlng fuel weight - 27,000 lb. 

CBild Of GU.VITT. 

At weights above 28,500 pounds the aircraft CG must 
be malntainedbetween31%and39%MAC (wheels down). 



Take-<>ff at a gross weight of 31,000 pounds requires 
a paved runway of a minimum length of 6000 feet. 
Take-0f1 is made with O" flap, and lift-0f1 should be 
made at 92 knots I.AS. On a standard day at sea level 
take-off roll will be approximately 3000 ft. 

IMftGINCY OPDATION. 

Minimum Control Speed. 1be minimum control speed 
at a gross weight of31,000poundswith0" flap remains 
the same as at a gross weight of 28,500 pounds with 
7• flaps, I.e., 70 knots !AS. 

Safe Single Engine Speed.. The safe single engine 
speed at a gross welght of 31,000 pounds with o• 
flaps and laodlng gear up ls 92 knots lAS. 

Stall Speed. The wing level stall speed at a gross 
weight of 31,000 pounds with o• flaps, landing gear 
up and zero thrust,. is 78 knots !AS. 

Emergency Procedures • Engine Failure. Should 
an engine failure occur during take-0ff or in flight 
at a gross welght of 31,000 pounds, it is recommend­
ed that an emergency landing be made lnuned!ately 
rather than remaining airborne on one engine while 
burning off fuel to the approved landing welght of 
28,500 pounds. The primary consideration in a single 
engine landing at high gross welght in the aircraft 
is performance. In view of increased brake energy 
requirements, runway length should be 6000 feet or 
more. Single engine rate ofcl!mbatmaximum power, 
gear down, flaps up, is approximately 75 fpm at sea 
level (standard day), The aircraft strUCture and land­
ing gear are adequate to sustain a carefully executed 
laodlng at 31,000 pounds. 

jWARNING I 
There is no provision for Jettisoning auxil­
iary tanlcs or fuel. 

Land.tng. The airspeed should be kept above the safe 
single engine speed of 92 knots IAS until committed 
to land; 95 knots !AS isrecommendedat31,000 pounds 
gross weight. 1be landing gear should be lowered 
at the pilot's discretion. The flaps should not be 
lowered until on the final approach and only when land­
ing is assured.. Mainia.in 95 knots IASon the approach 
and when landing is assured lower flaps required.. 
Maintain safe single engine airspeed.. Cross the thresh­
old at safe single engine airspeed and execute a smooth 
touchdown. Use aerodynamic braking during initial 
landing roll and use brakes as sparingly as possible. 

Go-Around. The decision to go-around must be made 
before flaps are lowered.. A 31,000 pound aircraft 
will not maintain altitude at 95 knots with gear and 
approach flaps extended.. Maximum power should be 
applied and the landing gear retracted. Airspeed 
should be maintained at 95 knots !AS. When clear of 
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obsia.cles and the gear is up, power should be re­
ducecl to METO. Rate-Of-climb will be approximately 
130-140 fpm under standard conditioos. 

Climb Performance. Allowances should be made for 
non-standard conditions of temperature and humidity, 
turbulence, and variations in the performance of in­
dividual aircraft.. 

Oil Dilution System. (Refer to Section IX). The oil 
dilution system provides a method for Introducing a 
controlled quantity of fuel into the engine oil system. 
The purpose of oil dilution is to lower the viscosity 
of the oil during cold weather, This makes start­
Ing easier, provides an immediate supply of lubricat­
ing oil to all moving parts, and also minimizes the 
risk of bursting flexible hose lines and oil coolers. 

WHEEL BRAKES. 

The proper use of the wheel brakes is emphasized 
in order to reduce accidents due to brake failure and 
cut down maintenance work. To minimize brake and 
tire wear, the following precautions should be observed: 

I. Use extreme care when applying brakes immedi­
ately after touchdown, or at any time when there is 
considerable lift on the wings, to prevent skidding 
the tires and causing flat spots. A heavy bral<e pres­
sure can result in locking the wheels more easily if 
brakes are applied immediately after toUchdown than 
if the same pressure is applied after the full weight 
of the aircraft is on the wheels. A wheel once lockec! 
in this manner immediately after touchdown will 
not become unlocl<ed as the load Is increased, as long 
as brake pressure is maioia.ined. Proper braking 
action cannot be expected until the tires are carrying 
heavy loads, 

2. If maximum braking is required after touchdown, 
lift should be decreased as much as possible by rais• 
ing the flaps and lowering the nosewheel to the ground 
before applying brakes. This procedure will improve 
braking action by ioereasing the friction between the 
tires and the runway, 

3. For shon landing rolls the most effective braking 
is obtained by repeated intermittent use of maxi­
mum brake for periods not to exceed one full second, 
followed by a momentary release period. 

4. It is recommended that a minimum of 15 minutes 
elapse between landing. where the landing gear re­
mains extended in the slipstream. and a minimum 
of 30 minutes between landings where the landing gear 
has been retracted, to allow for cooling if brakes are 
used for steering, crosswind ia.Xling operation, or if 
a eerles of landings are performed. 

5. The full landing roll should be utilized to ia.ke 
advania.ge of aerodynamic braking and brakes should 
be used as little and as llghtly as possible. 

6. After the brakes have been used excessively for 
an emergency stop and are in a heated condition, 
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the aircraft should not be ta.Xied into a crowded park­
ing area or the parking brake set. Peak temperatures 
occur i.n the wheel and brake assembly from 5 to 15 
minutes after a maximum braking operation. 

7. The brakes should not be dragged when taXiing. 
and should be used as little as possible for turning 
the aircraft on the ground.. 

lfflCIINCY Of HAltU. 

Brakes themselves can merely stop the wheels from 
turning. but stopplng the aircraft is dependent upon 
the friction of the tires on the runway. It has been 
found that optimum braking occurs with approximately 
a 15 to 20 percent rolllng skid, Le., the wheel contln• 
ues to rotate but has approximately 15 to 20 percent 
slippage on the surface so that the rotational speed 
is 80 to 85 percent of the speed which the wheel would 
have were it in free roll. As the amount of skid 
Increases beyond this amount. the coefficient of fric­
tion decreases rapidly so that with a 75 percent skid 
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the friction ls approx.imately60percentoftheoptimum 
and, with a full skid, becomes even lower. There 
are two reasons for this loss of braking effectiveness 
with skld<:Ung First, the immediate action ls to scuff 
the rubber, tearing off small pieces which act almost 
like rollers under the tire. Second, the heatgenerated 
slllrtS to melt the rubber and the molten rubber acts 
as a lubricant, NACA figures have shown that for an 
Incipient skid with an approximate load of 11,000 
pounds per wheel, the coefficient of friction on dry 
concrete is as hlgb as 0.8, whereas the coefficient is 
in the order of 0.5 or less with a 75 percent skid. 
Therefore, if one wheel ls locked during application 
of brakes there is a definite tendency for the aircraft 
to rurn away from that wheel and further application 
of brake pressure will offer no corrective action,, 
Since the coefficient of friction goes down when the 
wheel begins to skid, it ls apparent that a wheel once 
locked, will never free itself until brake pressure is 
reduced so that the braklng effect on the wheel ls less 
than the turnlng moment remaining with the reduced 
frictional force. 
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SECTION VIII 

CREW DUTIES 

TABLE OF CONTENTS 

INTRODUCTION 8-1 

PILOT 8-1 

COPILOT 8-1 

FLIGHT ENGINEER 8-1 

INTRODUCTION. 

Each flight crew member has duties other than the 
main duties covered in NORMA.L PROCEDURES 
Section Il. These additional duties are prescribed ~ 
this Section. 

PILOT. 

Insures that a thorough inspection of the aircraft and 
all equjpment is properly conducted. (The checklists 
for the pilot are covered in detail in Sections II and Ill.) 
P Jans the mission by analyzing information concerning 
its nature, the expected weather over the m.isslon 
route, and special instructions. Prepares or super• 
viSes the preparation of the flight plan and clearll!ICe. 
Supervises and coordinates the activ!tles of the crew 
members during flight planning and preparation. Jn.. 
spects, or superviBes the inspection of the aircraft. 
Determines that the weight and center of gravity are 
w !thin prescribed limits. Insures that the troops and 
passengers have been briefed. ln.sures inspection of all 
items of bailout, ditching and survival equipment. 
Assigns the employment of navigational and com­
munications equipment to the copilot. Coordinates the 
activities of crew members and airborne personnel 
in paradrops of cargo or personnel. Insures that re­
quired flight Jogs, records, and maintenance forms 
are prepared. 

COPILOT. 

Assists pilot in planningmissionbyobtainingpeninent 
weather forecasts., intelligence reports, maps, and 
other documents. Upon instructions from pilot, assists 
in plotting the mission route and calculating the route 
information and fuel requirements. Assists the load­
master in determlni.ag the cargo distribution and in 
computing the center of gravity of the aircraft;. Assists 
the pilot in insuring that the exrerior and interior 

LOADMASTER 8-1 

LOADMASTER'S CHECICLIST 8-2 

PASSENGER BRIEFING CHECKLIST 8-4 

Inspections of the aircraft are completed, and per­
forms additional inspections when instructed to do so 
by the pilot. Assists the pilotinoperatingcontrols and 
equjpment on the ground and in illght. Prepares the 
flight log and required records and maintenance forms. 
Operates the communications equipment and assists 
the pilot in navigating the aircraft. 

FLIGHT ENGINEER. 

Operates system controls. Controls cabin-air- to pro­
vide proper cabin ventllation and te~rafute. Re­
pons condition of engines and cargo compartment to 
the pilot after every take-off. Operates engine and 
control devices. Continuously monitors tachometers 
and manifold pressure gages and reports unusual 
conditions to pilot. Monitors circuit breakers. tem­
perature and pressure indicators and electrical volt• 
age and loads. Observes warning lights and fire 
detection lnd1cators. Reports abnormal conditions to 
pilot and recommends corrective action. Com:iutes 
aircraft weight and balance and performs prefl!ghtand 
postfllght inspectlorul. Inspects engines for general 
ccn'11tion and for absence of fuel leaks. Ascertains 
that tem;ieratures have not exceeded limits, Assists 
the pilot in troubleshooting malfunctions. Visually 
checks gear down prior to every landing and repons 
position of the gear to the pilot;. In the absence of 
qualified personnel, supervises the m.ilntenance of the 
aircraft in general andperformsservicingoperatlons. 
Assigns repair worlc to ground crew members; reviews 
work for completeness and accuracy. Instructs sub­
ordinates in flight engineer procedures. 

LOADMASTER. 

The duties in the checklist below will be delegated to 
the Ioadmaster by the pilot. The loadma.ster will 
monitor the interpbone as directed after the START­
ING ENGINES c.heclr.11.st.. 
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LOADMASTER'S CHECKLIST. 

NIOI TO INTllllNG 

I. Wheel chocks 

2. Electrical ground 

3. External power 

4. Gear locks 

INITIAL .. lfUOHT 

1. Form 781 

Check the 781, Part U, 781A, 781B, for status of 
aircraft and aircraft discrepancies, 

2. Weight and balance handbook 

Check the last entry in chan C and use in pre­
paration of DD Form 365F. 

3. Load adjuster 

I. Crash axe 

2. Static line retriever 

3. Anchor cahles 

4. Stowage companments 

, 5. Pendulwn release system 

6. Tiedown devices 

Noto 

Normal 263 equipment includes six chains 
and devices, twenty SOOOlbstrapsand twenty 
conveyor tie-<lowo clamps and one A-2 cargo 
tie-<lown net. 

7. Seat and seat helts 

8. Cargo iloor/rollers 

9. First aid kits 

10. Entrance doors 

11. Ramp door and controls 

12. Utility light 

13, Ground loading ramps 

14. Fire extinguisher 

In place 

Connected 

As required 

!11Stalled 

Qiecked 

0,ecked 

Qiecked 

Installed 

Qiecked/ stowed 

Installed/checked 

Qiecked for proper contents 

Olecked/as required 

Quantity and condition 

Qieck condition/ Installed, 
as required 

O,ecked/rollers installed, 
as required 

Olecked 

Olecked 

Olecked 

Secured 

Qiecked/secure 

Olecked 

-



15. Relief tube 

16, Steady strut 

17. Headset 

POWB ON 

l. lnterphone 

2. Troop jump lights 

3. Static line retriever 

4. Pendulum release system 

5. Ramp and door 

NIOR 10 1.0ADIIIIG 

l. Load planning 

2. Cargo doors and ramp 

3. Steady strut 

4. Manifests 

s. Cargo inspection 

LOADllllt 

RefertoT.0.1C-7A•9, AFM 71-tand other appropriate 
publications for handling and loading instructions. 

Ana LOADING 

1. Steady strut 

2. Cargo door and ramp 

3. Loose equipment 

4. Cargo 

5. Load tie-down 

6. Manifests and Form 365F 

IIIIGINI STAU, TAXI Ma ■II- IUNUP 

l. Ramp and doors 

2. Monitor cargo compartment for fluid leaks 

3. Observe lower side of wings and engine nacelles 
for leaks, etc 

llfOII TAU-on 

1. All exits 

2, Tle-<lowna 

3. Seat belts 

Checked/secure 

Checked 

Installed 

Checked 

Checked 

Checked 

Checked 

As required 

Completed 

As required 

As required 

Olec!red 

Complete 

Removed/stowed 

As required 

Stowed 

Check for fumes or leaks 

Completed/ checked 

Submit to pilot 

Closed/as required 

Secure 

Checked 

Fastened 
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1. Wings and nacelles 

2. Cargo 

IN PLIGHT 

L Scan wings, nacelles and report any abnor­
mal lndica tions to the pilot 

2. At least once each hour check complete cargoccm­
partment for leaks, securing of passengers, etc 

DIKBff 

I. Passengers 

2. Cargo 

1. Visually check main landing gear 

2. Seat belts 

INGINI lltUIDOWN 

1. EXit clearance 

2. Wheel chocks 

3. Gear loco 

Off•IOADINO 

1. Cargo door and ramp 

2. Steady Strut 

l. Cargo compartment 

2. Steady strut 

3. Cargo door and ramp 

4. Equipment 

5. Form 781 

PASSENGER BRIEFING CHECKLIST. 

Scanned 

Checked for security 

Briefed 

Checked 

OOWN/index marks aligned 

Fastened 

On command of pilot 

In place 

Installed 

As required 

As required 

Cleaned 

Stowed 

Closed 

Stowed 

Completed 

Prior to blocktime, a crew member will brief passengers on the following items as applicable to the 
mission being flown. 

NI DIPARTUH 

l. Crew, route, times, weather and altitude 

2. Seats and safety belts 

a. All passengers should have a seat with a com­
plete seat belt anct shoulct be briefect on the use 



of the seat belt. Instruct passengers co ob­
serve fasten seat belt sign 

3. Movement in aircraft 

a. Passengers will be briefed to remain seated 
with seat belts fastened during take-off, 
landing r.axi ol)erations and at other times 
when directed by the pilot or other crew 
members 

4, Smoking 

a. Smoking will be at the discretion of the pilot 
(and the troop commander or jumpmaster 
when applicable). Smoking will not be per­
mitted until after take-off and will be dis­
continued during letdown for landing. At no 
time will smoking be allowed on the ground 
within 50 feet of the aircraft. Instruct pas­
sengers to observe no smoking sign 

5. Air sickness 

a. Air sickness bags will be provided for pas­
sengers who request them. Passengers will 
be responsible for removing them from the 
aircraft after the flight 

6. Electronic devices 

a. Passengers having electronic devices such 
as transistor radios and other private or 
professional electronics gear will not use 
them during flight 

7. Opening the doors 

a. Doors will not be opened in the air or on the 
ground by anyone except an authorized crew 
member 

8. Exit after flight 

a~ Passengers will remain seated after flight, 
with seat belt fastened, until directed to 
leave the aircraft by an authorized crew 
member 

9. Emergency procedures 

a. Use of parachute 

(I) When applicable, the fitting and use of the 
parachute will be explained 

b. Bail-out (when applicable) 

(I) Signals - 3 short followed by one long 

(2) Exits - Cargo ramp and door and para­
troop doors 

(3) Take emergency gear~ exposure suits, 
boots and warm clothing 

T.0. 1C-7A-I 
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c. Crash landing 

(I) Signals - 6 short followed by one long, 
one long if just after take-off 

(2) Remain seated until aircraft stops 

(3) Exits - Left side escape hatch, cargo 
ramp ana door, entrance doors and cock.­
pit escape hatches 

( 4) Exit quickly without panic; take survival 
gear and warm clothing 

d. Review all ground and air exits 

e. Questions 

0¥0 WATB NIIIPING 

1. Signals - 6 short followed by one long; don life 
vests and exposure suits 

2. Remain seated until aircraft stops; !here may be 
two separate impacts 

3. Exit routes - Left side escape hatch. entrance 
doors and cargu door 

4. Inflate life vests and enter assigned rafts which 
will be released from !he cargu compartment 

AIIIYAL atl.lNG 

l. Time 

2. Observation of no smoking sign 

3. Observation of seat belt sign 

4. Remain seated 
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SECTION IX 

ALL WEATHER OPERATION 

TABLE OF CONTENTS. 

INTRODUCTION 

INSTRUMENT FLIGHT PROCEDURES 

ICING CONDITIONS 

TURBULENCE AND THUNDERSTORMS 

INTRODUCTION. 

9-1 

9-1 

9-2 

9-3 

This section contains only those procedures that differ 
from or are in addition to the normal operating in­
structions covered in Section II, except for some 
repetition necessary for emphasis, clarity, or con­
tinuity of thought. 

INSTRUMENT FLIGHT PROCEDURES. 

The aircraft may be proVided with navigational equip­
ment and instrumentation for using VOR, TACAN, 
ADF, GCA and lLS navigational aids. It !s the re­
sponsibility of the pilot to ensure that each crew 
member is thoroughly briefed on the exact procedures 
he is expected to follow during all phases of aircraft 
operation. If required to land under lFR eonditions, 
additional fuel allowance must be made for letdown 
and holding procedures, and the maxtmum range Is 
reduced aceordlngly. The aircraft has .satisfactory 
Instrument flight characteristics in all phases of 
operation. Steep turns and abrupt maneuvers should be 
avoided. All turns should be limited to bank angles 
not exceeding 30". No special technique due to aircraft 
configuration or operation Is required. The radio and 
navigational aids provide adequate eoverageforpractl­
cally all eonditions of Instrument flight. 

iWARNING I 
This aircraft contains various combinations 
of navigational receivers,. course indicators 
and radio magnetic indicators. Before flight, 
pilot's must determine the type of navigation 
equlpment installed and operational; the 
operation of controls and switches used 
to select navigation displays; the function 
of each RMJ, bearing pointer and course 
indicator and the means of monitoring 
identification signals of navigation aids be­
ing used. 

NIGHT FL YING 

COLD WEATHER PROCEOORES 

HOT WEATHER PROCEDURES 

DESERT PROCEOORES 

Pll-fLIOKT AND GROUND OIKICS. 

9-6 

9-9 

9-IO 

Perform the preflight Inspections, as outlined in the 
normal operating procedures in Section IL 

INSnt•INT TAKI-Off AND CL!Ma. 

Preparation for an instrument take-0ff begins long 
before aligning the aircraft with the take-off runway. 
Be thoroughly familiar with the departure route, 
altitude restrictions, communication and navigation 
a!d frequencies, prior to take-0ff. Insure that the air­
craft can conform to the climb gradient specified on 
published departures. 

1. Before take-off: 

a. Communication and navigation aid frequen­
cies, !FF, departure course, should be set prior to 
talcmg the runway. 

b, Preclpitation, low ceilings or visibility or 
night take-0ffs may require exclusive reference tothe 
flight instruments soon after lift off. Plan to have an 
Instrument cross-check in progress at or shortly after 
lift off. 

c, Perform the before take-0ff checklist; align 
the miniature aircraft on both attitude indicators with 
the horizon bar and when cleared, taXi into take.off 
position. 

d. Align the aircraft; recheck the heading in­
dications, attitude indicator and navigation and com­
munication frequencies. Perform the line-up checklist. 

Attitude indicators without anattitudewarn­
ing Oag should not be used for instrument 
flight until 15 minutes after electric power 
bas been applied. 
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The rotating beacon should be turned off 
during flight in clouds or fog to prevent 
distracting reflections that could cause 
spatial disorientation. 

e. Turn on anti-icing and deicing systems as 
required and use carburetor heat as necessary. 

2. Take-off: 

a. Use the normal take-off procedures outlined 
in Section IL It is recommended that radar monitoring 
be used when available, in the event that return to the 
airfield becomes necessary. Visual references, it 
available, should be used to maintalnalignmentduring 
the take-off roll 

b. At minimum control speed or take-off speed, 
whichever is greater, raisethenosewheelandsmooth­
ly establish a 4-bar width pitch change on the attitude 
indicator. Hold this attitude and allow the aircraft to 
fly itself off. 

c. When the aircraft is in a definite climb as 
indicated by the altimeter and vertical velocity ln­
dlcatnr, retract the gear and flaps. 

d. Maintain a climbing attitude for the perfor. 
a nee required and accomplish the after take-off check• 
list. 

Noht 

Minor pitch trim changes should be ex­
pected during flap retraction and power 
reduction. 

QUISL 

Conduct instrument cruise flight using the normal 
operating procedures outlined in Section IL Use anti­
Icing and deicing equipment as required. 

I WARNING I 
When reference to the standby magnetic 
compass Is necessary, the windshield heat 
switch must be OFF. With windshield heat 
ON, the cycling of electric power creates 
erratic magnetic deviation and causes un­
reliable standby compass indications. 

HOLDING. 

1. The recommended holding airspeed is 110 knots 
clean configuration, regardless of gross weight. 

2. For enendedholdingor if fuel is a consideration, 
RPM should be reduced (refer to T.O. 1C-7A-l•l). 

9-2 

INSTRUMENT APPROACHES. 

VOR, TACAN, ADF, radio range, !LS or CGA instru• 
ment approaches may be flown. Flight characteristics 
during instrument approaches do not differ from those 
encountered during visual flight. Normally 110 knots 
!AS is used for all maneuvering until final approach 
airspeeds are established. Final approach speeds and 
configuration will be established ar or prior to final 
approach fix or glide slope. [)escentandbeforelanding 
checklists will be accomplished in accordance with 
Section 11 and will be performed as depicted in figures 
9-1 and 9-2. 

Note 

Jnstrumc,nt approach patterns will vary 
and will not necessarily be flown as illu­
strated in figures 9-1 and 9-2. 

c11c..- APPROACH. 

If a circling approach is required, maintain 110 knots 
!AS until turning to base leg and proceed with a nor­
mal landing procedure. 

MIHID APPROACHES. 

in the event of a missed approach, immediately apply 
required power and simultaneously establish a climb 
attitude. Retract the landing gear and flaps as re­
quired when a definite climb is shown on the vertical 
velocity indicator and altimeter. Accelerate tn climl> 
speed and maintain until reaching desired missed­
approach altitude. Execute the appropriate missed­
approach procedure.. 

ICIIIG CONDfTIONS. 

A void icing conditions whenever possible. The biggest 
danger caused by ice accumJlation is the reduced 
aerodynamic efficiency. Specifically, iceaccumulation 
may have the following effects: Higher take-off, land­
ing, and stall speeds; reduced rate of climb; increased 
power requirements, thus increasing fuel consumption 
and decreasing range and endurance; impaired control 
response; and reduced engine power. If a buildup 
takes place on the nose section it may create erratic 
effects at the static ports and cause unreliable air­
speed indications, even though the ports themr,elves 
are not iced. 

I WARNING I 
Do not fly intn known or forecast moderate 
or heavy icing conditions. 

Altitude should be changed, when possible, to altitudes 
where icing conditions are not encountered. The air­
craft is equipped with wing and tail deicers, pro­
peller anti-icing. carburetor heat. pitot beaters, wind­
shield anti-leers, and hearer intake anti-leers. lf 
icing conditions cannot be a voided, the following pro­
cedure should be followed: 
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RADAR - DOWNWIND 
ILS. OUTER MARKER OUTBOUND 
I, Docent Check - COffipfete 
2. !AS - llD ns 

GLIDE SLOPE INTERCEPTION 
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RADAR - BASE LEG 
ILS- COMPLETION OF 
PROCEDURE TURN 
L lnitl.te Before Lanelln;; Check I 1,t 
2- ltPH - 2250 (2560 Single Eno!ne) 

I. Land Ing Ge.tr - Oown end Locked 
2, IAS - 95 !fTS 
a. Floa 15" 

MINIMUMS• LANDING ASSURED 
I, Wing flep1 - Lending Settln; 
2- IAS - At Required 
3. p,.opeller Control• - fill! lncreau 
ij, aerore Landin; Checklist - C(lllnplete 
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radio range,adf, vor or ta can approach-typical 

RADIO RANGE AOF, VOR • INITIAL $TATION PA$1AGI 
TACAN • INITIAL APPROACH FIX 
I. Oeacent Check - Caplete 
2, IAS 110 klS 

,,,,,,,,,,,,,,,,,,..,,,,,,,. 
SINGLE ENGINE -

~ I, IAS • S.E. 8EST CLIMB (MIN) , 
~ 2. WING FLAPS - AS OESIRED " , ..... ,., .. , ... 

~.-:::~~~~ OMPLITIOH OF 
PROCEDURE TURN 
I. Initiate Before Ltndino Check Ll&t 
2, RPM - 2250 {2S50 Single Engine} 
3. Flaps - 15• 
i;. 1u ~ 9i ns ... dCi~~=----LOW $TA TION 

- THE GA TE FOR TACAN 
1. Landing Gear Down and locked 
2. !AS - ~ kTS 

MINIMUMS • LANDING A$$URID 
I. Win; Fhp1 - Ltndlng Setting 
2, IAS - Aa required 
3. Propeller Controh - Full lncrHH 
11, Before L11,nding Chec;k list - Complete 

~OTE 
This 11 a typical dlagu111, not n,eant to ahow the intended fltght path, 
It does indicate• chronologlc.l ordu far tile lte1111 to be perforHd, 
Tl'leH itei,11 mty be perforn,ed before, but In no cue later than ttie 
polnt Ind lc:ated on ttie d lagrH. 
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1. Select the least severe icing altitude, consistent 
with mission objectives, traffic, orcombatconditions. 
Consideration should be given to outside air temper• 
ature, nature of clouds, type of icing (rime, clear) 
anticipated or being encountered, and duration of icing. 

2. Toe wing and tail deicers should be used with 
care. lo heavy icing conditions, use of the system at 
the first sign of ice may allow an ice buildup to begin 
at the inflated contour of the boots. The boots are then 
unable to reach and break the accumulated ice and they 
become useless. Tue system is designed for deicing. 
not anti-icing. A moderate accumulation of ice should 
be allowed to develop before the system is operated. 
The slow boot cycle is effective In all but the most 
severe icing conditions, i.e., ice buildup greater than 
1/4 inch per minute, 

3. Pitot beat, and heater intake anti-icing. shouldbe 
on when visible moisture is present or when icing 
conditioru1 are anticipated. The circuit for each stall 
warning l!fw:ransducer vane anti-icer is routed via the 
pitot heater switch. Windshield beat should be on for 
the duration of the flight. Windshield wipers will keep 
the windshields clear. Propeller anti-icing should be 
used continually at any time icing Is encountered. 
Appreciable accumulation of ice on the propeller can 
cause engine vibration. if ice bas accum.llated, exer­
cising the propeller levers will assist inthrowingoff 
the ice. Propeller icing is more likely to occur at the 
lower RPM settings. 

4. Carburetor Icing m~y occur In moisture or pre­
cipitation at ambient temperatures above the Icing 
range. When carburetor icing is suspected, carbure1Dr 
heat should be applied as necessary to maintain +15°C 
carburetor air temperature. if icing conditiorul are 
anticipated. apply carburetor beat 15 minutes before 
entering the icing area. 

5. Delay extension of flaps and landing gear until 
absolutely necessary to avoid excessive ice accumul­
ation on the flaps and landing gear. 

If possible avoid flight in freezing rain. If 
freezing rain 1s unavoidable, do not operate 
the aircraft at low airspeeds with corres­
ponding higher angles of attack, as there 
is a possibility of ice accretion on areas 
that are not anti-iced. 

TURBULENa AND IMUNDERSTORMS. 

Thunders1Drms and areas of moderate turbulence 
should be avoided where possible and should only be 
penetrated intentionally if it is Impossible to go 
around them. When flying under conditions of low 
visibility, clear passage around or between tbunder­
s1Drme can usually be identified with radar. The 
aircraft bas adequate control response in turbulent 
conditions. The optimum thunderstorm penetration 

T.O. 1C-7A•l 
speed of UO knots !AS should be setup prior to enter• 
ing the storm zone and the atrcraft should be flown 
with regard ID the VG lim:tations. 

!WARNING I 
When flying in heavy rain, the alternate 
air induction system may be required to 
a void engines drowning out.. 

Al'PIIOAatlNO ffll STOIIM. 

Select an altitude below 10,000 feet aboveground level 
and proceed as follows: 

1. Check that all passengers and crew are seated, 
check security of cargo and that all safety belts and 
harnesses are correctly fastened and tight.. 

2. Turn pl tot heater switch on. 

3. Turn heater Intake anti-icing switches on. 

4. Turn windshield heat switch ID normal. 

5. Set propeller levers • 2200 RPM. 

6. Select alternate air source. 

7. Set throttles ID maintain 110 knots !AS (optimum 
penetration speed). 

8. Set com 11unlcations equipment as required and 
reduce volume of any radio equipment badly affected 
by static, 

9. Turn flight compartment lights full bright to 
minimize blinding effect of lightning. 

I WARNING I 
Do not lower landing gear or wing flaps. 

IN 1HI lfOIIM. 

Proceed as follows: 

1. Maintain the original power setting and pitch 
attitude throughout the storm. If these are main­
tained, airspeed indicator fluctuations can be disre­
garded. Maintain level attitude by reference to the 
attitude Indicator. 

2. Maintain the original heading. Do not make any 
turna unless absolutely necessary. 

3. Do not correct for airspeed Indicator fluctuations, 
since doing so may result in extreme aircraft attitudes, 
with a danger of stalllng. 

4. Use as little elevator control as possible to 
minimize the stresses imposed on the aircraft. 
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I WARNING I 
The altimeter may be unreliable due to 
differential barometric pressure within a 
thunderstorm. An indicated gain or loss of 
several hundred feet is not uncommon, and 
should be allowed for In determining mini­
mum safe altitude. 

Altitudes between 10,000 and 20,000 feet 
are usually the m::,st turbulent areas in a 
thunderstorm, 

NIGHT R.YING. 

Conduct night operations in accordance with normal 
operating procedures given in Section IL Set exterior 
lights and interior lights as required. For night take­
offs, either taxi or landing lights may be used. 

NoN 

To avoid spatial disorientation, it is re­
conrnended thst the anti-collision light be 
turned off during flight in clouds. 

COLD WEATHER PROCEDURES. 

Extreme cold can have adverse effects on aircraft 
materiala. Rubber, plastic, and fabric materials stif­
fen and may crack, craze, or even shatter when loads 
are applied. Oils and lubricants congeal. Adjoining 
metals contract differentially, and could result In 
adverse variations in tolerances. Moisture, usually 
from condensation or melted lee, freezes in critical 
areas. Tire, landing gear strut, fire extinguisher 
bottle, and accumulator air pressures decrease with 
a tem;,erature decrease. Extreme diligence on the part 
of both ground and flight crews is required to Insure 
successful cold-weather operation. The procedures and 
precautions outlined here pertain to operating un­
hangared aircraft in cold weather and are in addition 
to the normal procedures given in Section IL 

Note 

Cold weather is generally considered O"C 
(32°F) and below. 

llfOII INTDING THI AIICIAn. 

Perform a normal preflight inspection of the aircraft 
as outlined in Section IL In particular, check the 
following: 

l. Check for removal of snow, ice and frost on the 
wings, fuselage, stabilizer, all fligh1controlsurfaces, 
hinges, tuel and oil vents and drains, static ports, 
pitot heads, heater vents, carburetor, and oil cooler 
air intakes. 
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Do not attempt to scrape or chip ice from 
flight surfaces or fuselage, Exercise care 
to prevent personnel injury from slipping 
and falling. 

2. Preheat engines, if required. Preheat is required 
if temperatures are below O"F (-18°C) even though oil 
dilution was accomplished at shutdown. Preheat should 
not be con.sidered adequate unless oil will flow from the 
oil tank sump drains. 

Note 

If an engine iS roo stiff to start, the starter 
clutch will slip. 

Insure that moisture from melted ice is not 
allowed to remain in critical areas where it 
may refreeze. 

3. After removal of wheel covers, check the landing 
gear struts, actuating cylinders, locldng mechanism, 
wheels and brakes for freedom from :.ce, snow or 
slush. 

4. Check that the tires are not frozen to the ground. 

llfOII SfAITING INGINIS. 

1. Check thst heat has been applied to the cargo 
com;,artment and the flight compartment. 

2. Check passenger doors, cargo door, emergency 
exits and flight compartment windows to see thst they 
open easily. 

3. Check thst the parking brake handle is in the OFF 
position. If the handle is found to have been left ON, 
the brakes may be frozen. Notify the ground crew and. 
if necessary, direct thst heat be applied to the brake 
discs and cylinders. 

I WARNING I 
If isopropyl alcohol has been used to rem,,ve 
frost from the alrcraft, check the interior 
of the aircraft for alcobol leaks and fumes. 
This condition may create a fire hazard. 

4. Prior to starting engines remove all protective 
covers. 

HAITING INGINU. 

Except as noted in the following paragraphs, make 
cold weather starts using the procedures described 
in Section IL 



Not• 

If sufficient beat has been applied to theen­
gine, and tbe staner clutch slips during 
starting. a hydraulic lock probably exists. 
Remove spark plugs from !he bottom cylin­
ders, let cylinders drain and pull propeller 
through by hand. Reinstallplugsandattempt 
another start. 

It may be necessary to run the engine on prime alone 
for longer periods than normal H it wW not run 
smoodlly in auto-rlcb initially. 

If possible, !he engine should be kept running on the 
first starting attempt. Ice may form on the spark 
plugs within a few seconds if tbe engine fires and 
then stops. If the engine has not started after two or 
three attempts, several spark plugs should be re• 
moved and examined for ice. If icing has occurred, 
the front plugs should be removed and heated to dry 
the electrodes before maldngaoother starting attempt, 

If the oil pressure does not register within 30 seconds 
after starting. the engine should be sbut down and the 
cause investigated.. 

Note 

Toe oil pressure may be abnormally high 
immediately upon starting. As !he oil tem­
perature increases, the pressure should 
drop to oormal. D> not increase engine 
speed above 1000 RPM until oil temper• 
awre and pressure are within limits., 

Carburetor heat may be used as soon as the engine 
is firing regularly to improve vaporization and com• 
bustlon. Return the lever to COLD wllen !he engine is 
operating normally. 

WAIM UP. 

If tile weather is extremely cold, oil may congeal in 

ANTICIPATED MINUTES TO 
TEMPERAT..-iE DILUTION DILUTE AT 
•F ·c PERCENT 1400 RPM 

32 TO 0 0 TO -18 6 I 

0 TO -20 -18 TO -29 17 2 

-20T0-35 -29 TO -37 20 2 1/4 

-35 TO -50 -37 TO -46 25 2 l/4 

-50 TO -65 -46 TO -53 30 3 

+ INCLUDING AIR PUMP 
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the oil cooler. The first indication of this will be a 
very high oil temperature with a decrease in oil 
pressure. As the congealed oil is forced into the 
system, a sudden drop in temperature and a large 
increase in pressure wW occur. A careful check 
should be maintained on oil pressure and tempera­
ture and sufficient time allowed for a thorough en­
gine warm up. If oil pressure registers and then drops 
below oormal after a few minutes of operation, the 
engine should be shut down and checked. 

The wing flaps should be operated through one com­
plete cycle while being observed by a ground crew 
member. Qleck the flap position indicators to make 
certain the flaps reach their extreme positions without 
hindrance from undetected snow or ice. Stop the flaps 
at various positions to determine if the control and 
position indicators are In operating condition. 

OIL DILUTION IOIL-Off. 

Boil-off is the action of raising the engine operating 
temperature, and maintaining it at a sufficiently 
high level, to vaporize tbe fuel that was Introduced 
Into the oil during the oil dilution procedure. The 
vapor leaves the engine through the engine drain 
and breather box vent. Adequate boll-off is essential 
to avoid the possibility of oil venting from the engine 
or oil tank breather. If insufficient boil-off has been 
allowed, insufficient engine lubrication wW result. 
In addition the high engine temperatures associated 
with take-off wW rapidly vaporize the fuel in tbe oil 
and, if this action is too rapid, the vapor may oot 
separate from the oil fast enough and froth will form 
:n the engine crankcase. This results in an over­
pressurization of the system, forcing oil out of the 
engine drain and breather box vent, and can only be 
stopped by reducing engine power. Should this occur, 
the oil level should be checked and a complete boil• 
off procedure should be carried out. Figure 9-3 lists 
the tlme required to boil-off the excess fuel, com­
mencing when the oil temperature reaches 45°C. The 
oil temperature should, and normally wW, continue to 
increase from this temperature, but must not ex­
ceed 75°C. If the previous oil dilution period was for 

MINUTES TO BOIL• PREHEAT 
OFF·OIL TEMP HOT FUEL (UNTIL CYL HD TEMP 

SST07s• C PRIME rs ABOVE 0°C) 

NONE YES NONE 

25 YES YES+ 

30 YES YES+ 

35 YES YES+ 

40 YES YES+ 

Figure 9-3 Oil Dilution and Boil-off Table 
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less than one minute, no lx>il-off procedure is re­
quired. If the dilution period was for more than one 
minute, carry out the following procedure: 

l. Fit the restrictors to the augmentor tubes to 
decrease the cooling effect of the tubes. 

2. Start the engines in accordance with Section IL 

3. Warm-up at 1000 RPM; maintain this setting for 
at least 10 minutes. Continue running if necessary, 
until the oil temperature reaches s•c. 

4.. Advance throttles to 1200 RPM; maintain this 
setting for at least 5 minutes, or until the oil tem­
perature reaches 20•c. 

5. Advance throttles to 1400 RPM, maintain this 
setting for at least 5 minutes, or until oil temperature 
reaches 40"C. Increase manifold pressure to 28 In. 
Hg while maintaining 1400 RPM with the propeller 
levers. 

6. Advance propellers to 1600 RPM and malmain 
2 8 in. Hg until the oil temperature reaches 45"C, 
and commence boil-off tlme check. 

Note 

A cylinder head temperature of 200°C, 
and an oil temperature of 75"C, must 
not be exceeded during the warm-<1p and 
boil-Off procedure. 

TAXIING. 

1. Turn pitot heater switch ON. 

2. Direct the ground crew to check that the tires 
are not frozen to the ground prior to taxiing. 

3. Qleck that wheels are rotating. Use nose wheel 
steering. differential braking. and differential power 
for best directional control. 

4. Iru;ure all instrumentshavewarmedupsufficient­
ly. Check for sluggish operations during ta.Xi.Ing. 

5. Taxiing will cause the engines to cool, a sudden 
increase in power may result in engine back firing. 
On reachiog the take-off position, insure that engines 
are warm and that power ls increased gradually. 

-INI IUNUP. 

Select an area that has the best available surface 
for braking and conduct the engine and propeller 
checks outlined in Section IL A void parking aircraft 
close together or near obstructions when performing 
engine runup, 
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Not• 

Surfaces covered with loose snow generally 
provide better braking than surfaces cover­
ed with compact snow. 

When runup must be conducted on snow-covered 
surfaces, do not attempt to make power checks until 
the aircraft is lined up on the runway and ready for 
take-off. 

auo11 TAKI-On. 

1. Turn windshield heat switch to oormal. 

2. Set carburetor air induction switch as required. 

3. Set carburetor hot air levers as required. 

Carburetor heat may be used during the 
take-off to assist In the vaporization of 
fuel, to reduce rough running aod to avoid 
loss of power. Do not allow the temperature 
to exceed the maximum permissible of 
+w•c, to prevent detonation; otherwise a 
loss of power will result during the climb. 

TAKE-Off. 

!WARNING I 
Do not attempt a take-off with soow, lee 
or frost accumulations on the wing and 
tail surfaces, 

Runway condltions permitting. slowly advance power 
to 30 in. Hg and assure that the engines are running 
smoothly prior to releasing brakes. If a crosswind 
take-off is necessary on an ice surface, use asym­
metric engine power to maintain direction, remember­
ing that the take-off distance will be Increased. 

For take-Off In colder than standard con­
ditions, avoid over'i)OWerlng the engine 
beyond its rating. Reduce maximum manifold 
pressure l in. Hg for each !0'Cbelowstand­
ard carburetor air temperature. 

Ana TAKE-Off. 

After take-off from a slush-covered surface and after 
reaching a safe altitude, the landing gear and flaps 
should be exercised through a few complete cycles 
to prevent their freezing In the retracted position. 

DUalNG FLIGHT, 

At very low temperatures, low cylinder head and 
carburetor air temperatures may cause rough run­
ning. This condltion may be corrected by applying 
carburetor heat; if this is not sufficient the miltture 
lever should be placed In AUTO RlOI, 



DISCBff. 

If a temperature tnversion is expected during a 
descent, a close watch must be kept on engine tem­
peratures, even when using a high power setting. If 
necessary, the landing gear may be lowered. so that 
higher power settings may be used. Carburetor heat 
should be used as necessary. 

Al'NOACH AND LANDING. 

GUde approaches should not be made under cold 
weather conditionB, Normal powered approaches are 
recommended to maintain normal engine temper­
atures. Use carburetor heat as necessary. If the land­
ing surface is slush covered. the flaps should be re­
tracted as soon as possible after touchdown. Maintain 
directional control by use of rudder and differential 
brakes and if the surface is icy or a crosswind exists, 
maintain directional control by use of asymmetrlc 
engine reverse power. If reverse thrust is used at slow 
speeds on snow or slush-covered surfaces, complete 
loss of visibility may occur. Use windshield heat and 
pltot heat during landing. Turn on windshield wipers 
if needed. Make the rum.off slowly to avoid skidding_ 

Careful use of the brakes ls required when 
landing on an ice covered surface. 

INOINI SHUTDOWN. 

If a subsequent cold weather start w anticipated,, oil 
dilution should be com;,leted prior to engine shutdown. 
The extent of dilution depends entirely on the anticip­
a ted temperature during theperlodofshutdown. (Refer 
to figure 9-3.) A check mu.st be made to insure that 
the oil tank level is 3 gallons below the full mark,, The 
engines must be idled until the oil temperature is 
below 40'C (or stopped and cooled, then restarted) 
before the dilution procedure lil commenced. 

N-

Do not attempt oil dilution at oil tempera­
tures above 45'C. 

OIL DILUTION. 

Proceed as follows for each engine. 

1. Turn fuel tank selector switch to normal. 

2. Turn fuel booster pump switches off. 

3. Turn autofeathering switch off. 

4. Adjust the throttle tol400RPM. Propeller levers 
should be at lull increase RPM and oil temperature 
at 40°C. 

5. Turn the appropriate engine oil dilution switch 
on for the required time (refer to figure 9-3). 

T.O. 1C-7A-l 

Toe time quoted is the elapsed time from 
selecting dilution to selecting idle cut-off. 
After selecting idle cut-off, the propeller 
will continue to rotate for approximately 
10 seconds, during which time the dilution 
switch should be retained. In the ON posi• 
tion. 

6. Position the mmure lever to IDLE aJT-OFF 
when the required time bas elapsed. 

Do not start the engines or add oil to the 
system after dilution is completed. Do 
not allow the oil pressure to drop below 
45 psi during the dilution procedure. 

HfOH LIAVING THI AIRCRAn. 

Jnsure that a postfllght Inspection is accomplished. 
giving special attention to the following; 

1. Drain coodensation from fuel and oil system 
sumps and drains, 

2. Remove all Ice from vents, drains, and breathers. 

3. Oean landing gear shock struts of dirt and Ice 
with a clean cloth soaked with hydraulic fluid. 

4. Jnstall all exterior protective covers and shields. 

5. If the aircraft is to remain outside for a period 
of more than tour hours at below-freezing tempera­
tures, remove the battery and store it in a heated 
room. 

6. Oose all doors and hatches. 

7. Insure that the aircraft is tied down and chocked. 

HOT WEATHER PROCEDURES. 

Hot weather operation as distingulehed from desert 
operation generally means operation in a hot, humid 
atmosphere. High humidity usually results in the con­
densation of moisture throughout the aircraft. Poss­
ible results Include malfunctioning ofelectricalequip­
ment, fogging of instruments, rusting of steel parts, 
and the growth of fungi in vital areas of the aircraft. 
Further results may be pollution of lubricants and 
hydraulic fluids, and deterioration of nonmetallic 
materials. The procedures essential to operations 
under such conditions are given in the l'ollowing 
paragraphs. 

llfOH INTD ING THI AIRCIUl'I'. 

Perform a normal preflight lnspectioo,. as outlined in 
Section IL Give special attention to the following: 
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I. Plan the fiight thoreughly. !nclude the deter­
mination of range, take-off distance, and other data 
for eXisting cooditlons, using perlormaoce data charts 
in T. 0, lC-7A-l-l. 

2. Cool the fllgbt compartment and cargo compan. 
ment with portable coolers, If available. 

3. Oleck for freedom of corrosion or fungus at 
Joints, hinge points, and s1Inilar locations, 

4. Oleck for hydraulic leaks, as heat and moisture 
may cause eeals and pa.cldngll to swell 

5. lnepect the shock struts and actuators for clean­
liness. Use a cloth moistened 1n hydraulic Quid to 
clea.n. Inspect the tires for proper inflation. 

6. Rem,we all protective covers and shields. 

ll9Cllllll'f~---
Perform the normal prefiight inspection, a.s outlined 
in Section II; glvit\g special attention to instruments, 
equipment and controls. If they are moisture coated, 
wipe dry with a clean soft cloth. 

TAXIIID Nl'IIUCIIONL 

Taxi the alrcrsfl as directed in Section ll. Use brakes 
as little as possll>le, to avoid overheating. 

N-

lf temperatures approach the maxlmum 
limit during prolonged ground operation, 
the throttle should be advanced to in­
crease airflow through the coolers and 
engine. 

TAICI-Off. 

Execute normal take-off and climb, as outlined in 
Section II. 

Noto 

Take.off run is considerably increased, and 
rate of climb decreaeed, in high tempera­
tUies, Refer to the approprl.ate charts in 
T. 0. lC-7A-l•l. 

CIIIMI. 

Follow normal procedUies for the operation of the 
aircraft, as outlined in Section 11.. 

lnll'NG 

Execute normal approach and landing, as outlined in 
Section 11.. 

.._ 
For a given indicated airspeed, the true air­
speed increases as atmospheric temper-

ature rises. Therefore, on very hot days, 
anticipate a longer landing roll. 

1..0: UIIJ ING■•• 

Make a normal engine shutdown as outlined in Section 
11.. As soon as the aircraft is pa.rked, chock wheels 
and release brakes to avoid posell>le damage to brake 
components from excessive heat generated while 
taXting. 

Make a normal postfllght inspection as outlined in 
Section II, and: 

1. Install approprl.ate protective covers for protec­
tion from the sun. 

2. When weather conditions permit, leave fllgbt 
compartment windows and cargo compartment doors 
open to ventilate the aircraft. 

DESERT PROCEDURES. 

Oesen operation generally means operation in a very 
hot, dry, dusty and often windy atmosphere, Under 
such conditions, sand and dust will accumulate In vital 
areas of the aircraft, such as hinge points, bearings, 
landing gear shock struts, and engine cowling and air 
intakes. Severe damage oo the affected pans may be 
caused by the dust and san:l. Position the aircraft so 
that propwash will not subject other aircraft, per­
sonnel, and ground equipment to blowing sand or dust. 
The ne<:essary operations under such conditions are 
given in the following paragraph. 

l90III --■- 1"1. AMCUIT. 

Perform a normal prefllgbt inspection as outlined in 
Section 11.. Give special attention oo the following: 

I. Plan the fi!ght thoroughly. lnelude lhe deter­
m !nation of range, take-off distance, and other data 
for the existing conditions, using the charts in 
T, 0. 1C-7A-l-l. 

2. Cool the fi!ght compartment and cargo compart• 
ment with portable coolers, if available. 

3. Inspect all control surface hinges and actuating 
linkage for freedom of sand and dust. 

4, lnepect tires for proper inflation. 

5, inspect shock strut extensions and actuators for 
freedom of sand or dust, particularly in lhe area 
nen to the cylinder seals. lnsUie that the shock strut 
extensions are clean. 

6. Remove all protective covers and shields. 



ll8'0ltl STAITING: 91GW 

Continue the normal preflight lnspectlon of the alr­
cratt. as outlined in Sectlon It Give special ammtlon 
to the following: 

1. inspect for sand or dust deposits on Instrument 
panels and switches, and on and around flight and 
engine controls, 

2. Operate all controls through at least two full 
cycles to Insure unrestricted operation. 

Taxi tile alrcraft as dlrected in Sectloll 11, using care 
to avold blowing sand or dust on other aircraft, 
personnel, or equlpmem:. use the brakes as little 
ae possible, to avoid overheating. The use of reverse 
thrust may blow sand and dust into tile alr directly in 
front of the eng:lne/air lotakes. In deep sand. use 
differential power, rather than nose wheel steering. 
for dlrectional controL Minl.mize ground operatlon to 
avoid excessive engine temperatures and gravel 
erosion of the propellers. use carburetor alr filter• 
ing as reqUired. 

TAIII-Off, 

Execute normal take-off and clino, as outlined in 
Section It A void take-off during sand or dust storms, 
if possfule. Take-off run is considerably increased 
and rate of climb decreased lo high atmospheric 
temperatures. Refer to the appropriate charts lo 
T. O. 1C-7A-l-l. 
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CIUIII,.' 

Follow normal procedures for the operation of the 
aircraft, as outlined in Sectlon IL Avoid flying through 
dust or sand storms, when possible. Use carburetor 
alr.flltering as reqUired. 

&nallNG 

Execute a normal approach and latiding. as outlined in 
Section IL For a given indicated alrspeed, the true 
airspeed Increases as atmospheric temperature rises, 
Therefore, on very bot days, anticipate a longer land. 
log roll. Use carburetor alr filtering as required.. 

SJOIIINB 91Gla 

Park the alrcraft as soon as possible to prevent ex­
cessive cylinder bead temperatures. Make a normal 
engine shutdown as outlined in Sectlon It As soon as 
the aircraft ls parked. chock tile wheels and release 
the brakes to avoid damage to brake componenta due 
to excessive beat generated while taxiing, 

atOII IMYING THI AIIGIMT. 

Make a normal before leaving the alrcraft lnspectlon. 
as outlined in Section 11, giving special attention to 
tile following: 

1. Install all protectlve covers and shields. 

2. Except when sand and dust are blowing. leave 
flight compartment willdowe and cargo companment 
doors open to ventilate the alrcraft. 

9-11/(9-12 Blank) 
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Heater and Fan Circuit Breakers .............. 4- 7 
Heater Caution Light ............................... 4-7 
Heater Control Selector ........................... 4- 7 
Heater Controls............................... 4-2, 4- 7 
Heater Fire Combustion ... . . .. . .. . . .. . . .. . . . .. . . . 3- I 3 
Heater Fire Detecting and Extinguishing 

System .............................................. 1-35 
Heater Fire Extinguisher Indicating 

Discs ..........•...•..•.••••.••••...•..•...•...•..... 1-37 
Heater Fire Extinguisher Switches ............ 1-37 
Heater Fire Warning Lights...................... 1-37 
Heater Fue I Pump Switch .. . . .. . . . . . . . . . . . .. . . . . . . 4-2 
Heater Ignition Switch ........... .... .... .... .... .. 4-2 
Heater Intake Anti-Icing .... ........ .............. 4- 10 
Heater Master Switch .. . . .. . . . . . . . . .. . ... . ... . . .. . . 4- 2 
Heater Operation (Flight Companment) ...... 4-4 
Heater Operation (Cargo Companment) ...... 4- 7 
Heater Start Switch . . . . . . .. . .. .... ..... ... .... .... .. 4- 2 
Heater Temperature Selector ................... 4- 7 
Heating and Ventilating System ................. 4-1 
Heating and Ventilating System, 

Cargo Compartment ............................. 4-6• 
Heating and Ventilating System, 

Flight Compartment ............................. 4-3• 
Heating Control Panel ............................. 4-4• 
Heating System, Cargo Compartment ......... 4-5 
Heating System, Flight Compartment ......... 4-1 
HF Liaison Radio ............. ....... ............... 4-25 
HF -SSB Liaison Radio ................... .......... 4-25 
Holding................................................. 9-2 
Horizontal Adjust Levers, Seats................ 1-38 
Horn and Warning Light, Landing 

Gear Warning...................................... 1-26 
Hot Air Levers, Carburetor ..................... 1-2 
Hot Fuel Primer Switch............................ 4-43 
Hot Fuel Prime System............................ 4-43 
Hot Weather Procedures .......................... 9-9 
Hydraulic Handpump and Handle .... ............ 1-22 
Hydraulic Handpump Selector.................... 1-22 
Hydraulic Low Pressure Warning Lights .... 1-22 
Hydraulic Power Supply Systems ... .... .. .. . ... 1-20 
Hydraulic Pressure Limitations ................ 5-4 
Hydraulic Pressure Shutoff Valve Lever ..... 1-20 
Hydraulic Reservoir and Sight Gage ........... 1-20 
Hydraulic System, Emergency .................. 1-22 
Hydraulic System, Nonna! ....................... 1-20 
Hydraulic System Pressure Gage .. . .... ........ 1- 22 
Hydraulic System-Schematic ..................... 1-21° 
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Hydraulic Systems Failures ..................... 3-20 

le ing, Carburetor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 - 1 
Icing Conditions ..................................... 9-2 
Idling, Engine .. .... ................ .... .. ...... ...... 5-2 
!FF Transponder .. ........................ ........ .. 4-25 
[FF Operation .. . ... . ... .. . . . . . . . . . . .. .. . . . . .. . . . . . . .. 4- 26 
Ignition Analyzer .................................. .. 4-42 
Ignition Switches .................................... 1-6 
Ignition System ...................................... 1-2 
Index Marks, Landing Gear ...................... 1-26 
Indicator, Aileron Trim Tab Position ........ 1-24 
Indicator, Attitude .................................. 1-31 
Indicators, Radio Magnetic ...................... 4-22 
Indicator, Shon-Field Approach Speed ...... 1-34 
Indicator, Vertical Velocity ...................... 1-31 
Indicator, Wing Flap Position................... I- 24 
Indicators, Airspeed............................... 1-29 
Indicators - Course . . . . . . . . . . ... . ........ ... . . . . . .. 4-22 
Indicators, Thrust.................................. 1-29 
Indicator Course (VOR/ILS only) ............... 4-22• 
Indicators, Turn and Slip ......................... 1-31 
Induction Vibrator Switch ......................... 1-6 
lnflight Emergencies ............................... 3-3 
lnflight Engine Shutdown Procedure ........... 3-3 
lnflight Fuel Control ............................... 7- 7 
In-Flight Oil Supply ................................ 7-8 
Initial Preflight ...................................... 8-2 
Inoperative Engine, Detection of ............... 3-4 
Inspection.Before Interior ........................ 2-2 
Inspection Diagram, Exterior ................... 2- IO• 
Inspection, Exterior................................ 2-9 
Inspection, interior ................................ 2-2 
Inspection, Thru-Flight ........................... 2-2 
Instrument Approaches . .. . . . .... ..... .. . ... . . . . . .. 9-2 
Instrument Take-off and Climb . .. . . . . .. . . . ... . . 9-1 
Instrument Flirht Procedures ................... 9-1 
Instrument Markings........................ 5-1, 5-2• 
Instrument Panel (Engine) - Typical .......... 1-9• 
Instrument Panels (Flight) -

Typical ................................... 1-30•, 1-32° 
Instruments ........................................... 1-29 
Instruments, Engine ............................... 1-6 
Instrument Take-Off and Climb ... .............. 9-1 
instrument Transformer Failure ............... 3-18 
Instrument Transformer Failure Light....... 1-20 
instrument Transformer Selector Switch ..... 1-20 
intercommunication System ...................... 4-18 
interior Inspection .................................. 2-3 
interior Inspection, Before .... .................. 2-2 
Interior Lighting System .......................... 4-29 
In The Storm .. .. . .. . .. .. ....... .. . . . .... .... .. .. . . .. .. 9-5 
Inverter Main/Standby ............................ 1-16 
Inverter Failures ................................... 3-18 
Jnvener Failure Lights ........................... 1-18 
Inverter Switches ................. .................. 1-18 
Inverter TACAN/RADAR ALTIMETER ....... 1-18 

J 

J -2 Compass System . . . . . . . .. .... ... . .. . . .......... 4-27 
Jettison, Cargo ...................................... 3-19 
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Jettisoning Cargo Not on Rollers .•.•. .. .. . .. . .. 3-19 
Jettisoning Palletized Cargo on 

Rollers ........ ..... .•. .•.•...... .. ... ... .. .. . .•... . 3-19 

It 

Kits, First Aid ....................................... 1-37 

L 

Landing ........................................ 2-32, 9-10 
Landing and G0-Around ........................... 3-5 
Landing Pattern - Typical ..........•••••••.•.•... 2-33• 
Landing, After ....................................... 2-36 
Landing, Approach and ............................ 9-9 
Landing, Before ............................ 2-31, 2-36 
Landing, Crosswind ................................ 2-34 
Landing Data Card, Take-off and ............... 2-1 
Landing Emergencies .. ...... .... . ................. 3-20 
Landing Gear .... .•. .•.•. ....... ...... •.. .............. 1-25 
Landing Gear Down Selector Handle, 

Emergency ......................................... 1-26 
Landing Gear Emergency Extension ......•.•.. 3-20 
Landing Gear Index Marks ........................ 1-26 
Landing Gear Indicator Lights •. .. ... .. . .. .•.•. .. I- 26 
Landing Gear Malfunction .. . ... ... .• ............ .• 3-20 
Landing Gear Operating Airspeed .............. S-6 
Landing Gear Selector Lever ..................... 1-25 
Landing Gear Warning Horn and 

Warning Light ..................................... 1-26 
Landing Gear Warning Horn and Warning 

Light Test Switch ... .•... .. ...... .•• ............ .• 1-26 
Landing Lights ........ .. .... ... .... .. .. ... .•• ......... 4-29 
Landing Lights Switches .......................... 4-29 
Landing, Nosewheel Steering Failure ...•..... 3-26 
Landing, No Flap .................................... 2-35 
Landing on Soft Ground or Unprepared 

Runways ... .... . .............. .. ..•. ............... .• 3-23 
Landing Short Field ..••..... .... .. ...•. .•..•......• 2- 34 
Landing with Gear Retracted ..................... 3-22 
Landing with One Engine Inoperative .•.....•.. 3-20 
Landing with Tire Failure .•..•....•••..........•.. 3-22 
Leaving the Aircraft, 

Before ........... , ...• 2-39, 8-4, 9-9, 9-10, 9-11 
Level Flight Characteristics ..................... 6-2 
Lever, Landing Gear Selector ................... 1-25 
Levers, Carburetor Hot Air ...................... 1-2 
Levers, Propeller ................................... 1-8 
Light 

AC Failure ......................................... 1-18 
AC Standby Inverter . .. . ...... .... . .. ....... ••. .. 1-18 
Autofeather Ing Indicator . .•.•. .. . . .. ..... ....... 1-10 
Doors Unlocked.................................... 4--30 
Flight Compartment Bottom Hatch •......... 4-29 
Flight Compartment Dome ..................... 4-29 
Fuel Low Pressure Warning .................. 1-8 
Instrument Transformer Failure .....••.•..• 1-20 
Low OU Level Warning ......................... 1-8 
Magnetic Standby Compass .. .•. ... . . ... .•. .. .. 4-30 
Oil Low Pressure Warning .................... 1-8 
Propeller Reverse Indicator................... 1- 10 
Rear Entrance..................... •• ..•. .•. .. ... .. 4-31 

Light and Switch, Cargo Loading ............... 4-30 
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Light and Warning Horn, Landing 
Gear Warning ......... ... .............. .•. . ....... 1-26 

Lights 
Anti-Collision..................................... 4-29 
Cargo Compartment Dome .................... 4-30 -Chip Detector Warning .......................... 1-8 
Emergency Hydraulic Selector Panel ...... 4-31 
Engine Fire Warning ........................... 1-35 
Formation ............... ... .. . .. . ...... ... .. . .. .. . 4-29 
Fuel Low Level Warning ...................... 1-13 
Generator Warning .............................. 1-13 
Heater Fire Warning ........................... 1-37 
Hydraulic Low Pressure Warning........... 1-22 
Landing ............................ 4-29, 9-10, 9-11 
Landing Gear Indicator......................... 1-26 -Navigation ......................................... 4-27 
Panel................................................ 4-31 
Propeller Fluid Low Level ................... 1-10 
Taxiing ............................................. 4-29 
Troop Jump ....................................... 4-39 
Utility . . . . • •• •• • . . •• • . . . . . . . . . .. •• • . •• • . . . . . . . . . • • . • • 4-30 
Wing Inspection .. .. ... .. .. . . .... .............. ... 4-29 

Lighting Systems ......... ... .. ..... ................. 4-27 
Lighting System 

Emergency......................................... 4-31 
Exterior ............................................ 4-27 
Interior .... .... .. .. . .. . .. ....... ... .... ...•. ... .. .. • 4-29 

Limitations 
Acceleration .............. , ............ u .......... 5-6 
Airdrop ............................................. 5-6 
Airspeed ........................................... 5-5 
Center of Gravity ......................... 5-6, 5-8• 
Engine and Starter . .. . . . . .. ..... ............ ..... S- I 
Flap Lowering Speed ........................... S-5 
Maximum Allowable Sink Rate on 
Landing ............................................. 5-6 
Operating .. . . . . . .. . .. .. . •• . . . .. . •. . . . . . . . .. .. .. . . . . 5-1 
Ramp Load Ing . . . . . . .• . .. . • • . . . . . .. ... . . . .. .. ... . . 5- 6 
Reverse . • . ... . . . . .. . .. . . . . . . . . . •• . •. ... .. .. . . . • • . .. . 5-5 

Limitations, Weight ............................... 5-6 
Limits, Operating.................................. 7-8 
Line Up................................................ 2-27 
Loading ................................................ 8-3 
Loading, After . .... . .. ...... .... .. . .. ..... .......... 8-3 
Loading Equipment, Cargo ...................... 4-34 
Loading, Prior to .................................. 8-3 
Loadmaster ... .. .......... .. ... ..... .... ....... ...... 8-1 
Loadmaster's Checklist .......................... 8-2 
Long Range Ferry Fuel and Oil 

System.............................................. 7-3 
Long Range Ferry Fuel System -

Schematic . ··~········•·•······••·•·····............ 7-6• 
Low Oil Level Warning Light ................... 1-8 

M 

Main Inverter ........................................ 1-16 
Main Inverter, Failure of ........................ 3-18 
Magnetic Standby Compass....................... 1-34 
Magnetic Standby Compass Light .............. 4-30 
Magnetic Standby Compass Light Switch ..... 4-30 
Main Bus .............................................. 1-13 
Main Gear Emergency Extension Handle..... 1-26 



Main Gear Extension .••............................. 3-21 
Main Landing Gear Tire Failure ......•......••. 3-24 
Maneuvering Airspeed •..........•.•..•.......•..•. 5-5 
Maneuvering Flight ...•...•......•.•...•.•..•.••.•..• 6-2 
Maneuvers, Prohibited ••.•••.•..••.•.....••••••..• 5-6 
Manifold Pressure Gage ..•..•.••.••••....•.••.•..• 1-6 
Margin of Safety and Load Factors .•.•......... 5-9 
Marker Beacon Receiver .............. o••••"-••-- 4-24 
Markings, lnstrurnent.uuu 5- l, 5-2*. 5-3*, 5-4* 
Maximum Airspeed .•.......•.••.•.••..•.••...••.•... 5-6 
Maximum Climb ...................................... 2-28 
Maximum Glide ...............•.....•................. 3-8• 
Maximum Glide and Landing with Both 

Engines Inoperative .•........................••.• 3-25 
Minimum Crew Requirements .. H.HUH ........ 5-1 
Minimum Turning Radius and 

Ground Clearance ..................••.••.•.••.•..• 2-22• 
Miscellaneous Equipment .• ~ ............. 1-37, 4-39 
Missed Approaches .................................. 9-2 
Mixture Levers ....................................... 1-2 
Monorail Crane Provision ············--·········· 4-35 
Mooring Points . . ... ..... .. . .... .. . . .. . ... .. . .. .•. .. . . 4-43 

N 

Navigation Lights .................................... 4-27 
Navigation Lights Switch .......................... 4-27 
Night Ditching ........................................ 3-31 
Night Flying ........................................... 9-6 
No Flap Landing .•. .•.••. .• .•• . .• ... .• ......... .•.... 2-35 
No Flap Take-off .•.•...•...••....•.....•..•..•...•.• 2-28 
Normal Landing ...............•...•..•..•.••....•..•. 2-32 
Normal Hydraultc System ..•..••..•...•••.•..•..•. 1-20 
Normal Operating Airspeed ...•..•..•..•.•..•..•. 5-5 
Normal Procedures .•. .... ... . .•.••.•• .••••• ... ...•• 2-1 
Normal Take-off ..................................... 2-27 
Normal Landing .... ........ .... ........ ..... ... ... ... 2-32 
Nose Gear Down Handpump Selector .......... 1-26 
Nose Gear Extension ..... ...... ...... .... •.•. .... .. 3-20 
Nose Gear Emergency Extension Handle ..... 1-26 
Nose Gear Observation Window ................. 1-26 
Nose Landing Gear Tire Failure................ 3-24 
Nosewheel Shimmy .................................. 3-26 
Nosewheel Steering ................................. 1-28 
Nosewheel Steering Failure ...................... 3-26 
Nosewheel Steering Switch ........................ 1-28 
Nosewheel Steering Wheel ........................ 1-28 

0 

Off-Loading ............................................ 8-4 
Oil and Fuel System, Long Range 

Ferry ................................................. 7-3 
Oil Dilution and Boil-Off Table .................. 9- 7• 
OU 

Auxiliary Tank ..................................... 7-4 
Dilution .............................................. 9-9 
Dilution Boil-Off ..........................•....... 9-7 
Dilution Switches .................................. 1-10 
Emergency Shutoff Switches ................... 1-10 
Low Level Warning Light ....................... 1-8 
Low Pressure Warning Light ......••.......... 1-8 
Pressure Gage . . . .. .. • • . . . . • . .. .• . .• . .• . . • . . . .• .• • . 1-6 
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Supply, In-Flight .................................. 7-8 
System ............................................... 1-10 
Temperature Gage ................................ 1-6 

Operating 
Limitations .• ...... .... ...• .. . . .•. .•. .. . . .. . .. .. .. .. 5-3 
Limits ............. H••············· .. ················ 7-8 
Restrictions ........................................ 2-1 
Weight........................................ 5-8, 7-8 

Outside Air Temperature Gage .................. 1-34 
Overboost, Engine ................................... 5-5 
Overhead Console (Typical) ...................... 1- 7* 
Over speed, Engine .•.•.... ....... .......... 3-10, 5-1 
Oxygen, Diluter Demand System ................ 4-33• 
Oxygen Duration Chart (Constant Flow 

System) ............................................... 4-32• 
Oxygen Duration Chart (Diluter Demand 

System) ............................................... -1-34• 
Oxygen Equipment, Portable ..................... 4-42 
Oxygen System ........................................ 4-32 
Oxygen System, Constant Flow System ........ 4-32 
Oxygen System, Diluter Demand System ...... 4-32 

p 

Panel 
Emergency Hydraulic Selector .... u••······· 1-27* 
Fuel .................................................. 1-12* 
Heating Control . .. . .. . .. . . . .. . .. .. .. . .. .. . .... .. .. 4~ 4 • 
Instrument (Engine) - Typical ............... 1-9• 
Troop Jump - Pendulum Release ...........• 4-40• 

Panel Lights .......................................... 4-31 
Panel Lights Intensity Switches ................. 4-31 
Panels ...•..•....•...................•..•.•............. 

Circuit Breaker and Fuse - Typical ........ 1-19* 
Electrical Switch - Typical.................... 1-18 • 
Emergency and Side............................. 1-36• 
Ferrying System Control - Typical ......... 7-5• 
Instrument Pilot's - Typical.................. 1-30• 
instrument Copilot's - Typical............... 1-32• 
Power. AC - DC.................................. I-20• 

Parking Brake Handle.............................. 1-28 
Passenger Briefing Checklist ................... 8-4 
Passenger Warning Sign Switches ............. 4-31 
Passenger Warning Signs ..............•....••.... 4-31 
Pedals, Brake ........................................ 1-28 
Pedals, Rudder .... , ................................. 1-24 
Pedestals, Pilot and Copilot ............ ... . ..... 1-23* 
Pendulum System.................................... 4-39 
Performance Limitations ........... u, ...... u.. 5-9 
Pilot ... .......................................... ..•.... 8-1 
Pilot and Copilot Pedestals ....................... 1-23* 
Pilot's and Engine Panel Lights Switch ....... 4-31 
Pilot's Instrument Panel .......................... 1-30* 
P itot Head Antic-Icing.,............................ 4-10 
Pitot-Static System ................................. 1-29 
Pitot-Static System. Schematic ................ 1-33• 
Planning, Flight ...................................... 2-1 
Ponable Fire Extinguishers ..................... 1-37 
Portable Oxygen Equipment ....................... 4-42 
Post Flight Engine Checks ........................ 2-37 
Power On .............. ., ...................... ,. . . ... . 8-3 
Power Panels, AC - DC . .. .. .. . .. .. . .. .. ......... 1-20• 
Power Plant and Related Systems .............. 7-1 
Power Receptacle, External. ............. : ....... l-16 

x-i 



T,O, IC-7A-I 

Power Settings .... ... .......... ... ••. . ... ...... ... ... 7-1 
Power Supply System, AC ........................ 1- 16 
Power Supply System, OC ........................ 1-13 
Power Supply System, Electrical .............. 1-13 
Power Supply Systems, Hydraulic ............. 1-20 
Practice Maneuvers with One Engine 

[noperative ......................................... 3-5 
Practice Stalls ... ................ ........ ........ .... 6-1 
Preflight and Ground Checks .... .. .. .... .. .. ... . 9-1 
Pre flight Checks.............................. 2- 2, 7 - 7 
Preflight, Initial .................................... 8-2 
Preheat System, Engine (Using APU 

Exhaust Heat)...................................... 4-15 
Preheat System, Englne .......................... 4-12 

Operation ... ........................................ 4-15 
Preheat System, Engine Accessory 

Compartment .. ........ .... .... ........ ....... ... .. 4-15 
Preparation for Ditching ......................... 3-27 
Preparation for FHght ............................. 2-1 
Pressure, Ground .... ...... ............... ......... 5-9 
Primer Switch........................................ l-6 
Priming. Engine .................................... l-6 
Prior to Enterlng ................................... 8-2 
Prior to Loading ........................... ...... ... 8-3 
Prohibited Maneuvers ............................. 5-6 
Propeller Check for Reverse Pitch 

Operation ................... ....... ........ ......... 7-3 
Propeller Deicing . .. . .. ... ...... .•. ..... .•. .•.•. .•. . 4-10 
Propeller Failures ................................. 3-10 
PropeUer Feathering Buttons ................... l-8 
Propeller Fluid Low Level Lights ............. 1-10 
Propeller Fluctuation.............................. 3-11 
Propeller Levers ................................... l-8 
Propeller Limitations ............................. 5-2 
Propeller Linkage Control Failure ............ 3-11 
Propeller Reverse Indicator Light ............. l-10 
Propeller Reversing ............................... 7-3 
Propeller, Runaway................................ 3-10 
Propellers ............................................ 1-8 

• 
Radar Altimeter..................................... 4-21 
Radar Gyro Power Failure Indicator.......... 1-34 
Radar or !LS Approach - Typical.............. 9-3• 
Radar Weather....................................... 4-26 

Inverter............................................. 1- 18 
Operation ................................... , ...... 4-26 

Radio Range, ADF, or T ACAN Approach -
Typical ............................................. 9-4• 

Radio 
UHF Command ........... ........................ 4-20 
VHF Command ...... ........... ... .. ... ... ....... 4- 20 
VHF Command Standby Transmitter ....... 4-20 
FM Liaison ........................................ 4-21 
TACAN .............................................. 4-22 
VOR/lLS Localizer Receiver................. 4-23 
Glide Slope Receiver ... .. .. .. .... .. ......... ...• 4- 24 
Marker Beacon Receiver ....... ···••u• ... •••• 4-24 
ADF Receiver..................................... 4-24 
HF Liaison Radio ................................ 4-25 
HF - SSB Liaison Radio .... ........... ........ 4- 25 
!FF Transponder................................. 4-25 
!FF Operation ..................................... 4-26 
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Ramp Exrension ....................................... 4-35 
Ramp Extensions Stowage .......................... 4-36 
Ramp Loading Limitations ... ........ ........... ... 5-6 
Ramp Operation ............................... 4-36, 4-38 
Rear Entrance Light ................................. 4-31 
Rear Entrance Light Switch ....................... 4-31 
Refueling the Auxiliary Tanks ······•--•H••••u••· 7-7 
Restart in Flight, Engine........................... 3-5 
Restraining Strap, Draftproof Door ............. 4-42 
Restrictions, Operatlng ............................. 2-1 
Restriction, RPM..................................... 5-5 
Reverse Limitations ................................. 5-5 
Reversing, Propeller................................ 7-3 
RPM Restriction ...................................... 5-5 
Rudder Pedals ......................................... 1- 24 
Rudder Trim Tab Handwheel ...................... 1-24 
Runaway Aileron Trim ............................... 3-18 
Runaway Propeller ................................... 3-10 
Runup, Engine ......................................... 2-22 

s 

Seats...................................................... 1-38 
Horizontal Adjustment Lever................... 1-38 
Vertical Adjustment Lever ...................... 1-38 

Secondary Bus ......................................... 1- 16 
Secondary Bus Reset Switch ............ ... .. ...... 1- 16 
Servicing Data .......................................... 1-39• 
Serviclng Diagram.................................... 1-40• 
Short-field Approach Speed Indicator............ 1-34 
Short-fleld Landing................................... 2-34 
Short-field Take-Off ................................. 2-27 
Shoulder Harness Reel Lock Lever.............. 1-38 
Shutdown Conditions. Engine ....................... 3-1 
Shutdown, Engine ........................... .......... 2-38 
Single-Engine Best Climb Speed ................. 3- 7• 
Single Engine Control Speeds...................... 3-6* 
Single Engine Flight Characteristics............ 3-4 
Single Engine Go-Around ........................... 3-20 
Single Engine Landing and Go-Around 

Diagram ........ ............. .. ..... ... .... . .. .. .. ... . 3-21 • 
Sliding Console ........................................ 4-28' 
Smoke /Fumes Elimination ......................... 3-13 
Spark-Plug Fowllng ................................... 7-2 
Speed, Single-Engine Best Climb ................ 3- 7• 
Splns ...................................................... 6-2 
Stalls ..................................................... 6-1 
Stall Characteristics................................. 6-1 
Stalls Practice ..... ..... ............. ............ ...... 6-1 
Stall Speed Chart ..................................... 6-3• 
Stall Warning System................................ 1-25 
Stall Warning Test Switch.......................... 1-25 
Standard Power Terminology ..................... 2-2 
Standard Terminology ................................ 2-2 
Standby Inverter ...... •. • ..... . . .. . •. . .. .. •. . .. . . .•• . . • 1- 16 
Standby Inverter Failure............................ 3-16 
Starter .. ... .. . .. . .. .. ... . .. .. .. . ••• .. .. ... .. . .. •. .. . .. .. • 1- 6 
Starter Limitations .................................. 5-5 
Starter Switch.......................................... 1-6 
Stanlng Englnes. ....................... 2-16, 9-6, 9-11 
Steady Strut.Fuselage ............................... 4-43 
Stopping Engines .............................. 9-10, 9-11 
Storm, In The .......................................... 9-5 
Summary of Limitations ............................ 5-11 • 



Switch, Anti-Collision Lights ................... . 
Cargo Companment Dome -Light. ........•.. 
Cargo Loading Light ......................... .. 
Engine Panel Lights .......................... .. 
Flight Companment Dome Light ........... . 
Formation Lights .............................. .. 
Hot Fuel Prime ................................. .. 
Landing Lights ................................. .. 
Magnetic Standby Compass Light .......... . 
Navigation Lights .............................. .. 
Panel Lights Copilots ........................ .. 
Panel Lights Pilots ........................... .. 
Rear Entrance Light. .......................... . 
Taxiing Light .................................... .. 
Warning Lights Intensity .................... .. 
Windshield Wiper .............................. .. 
Wing Inspection ................................. .. 

r 

4-29 
4-30 
4-30 
4-31 
4-29 
4-29 
4-43 
4-29 
4-30 
4-27 
4-32 
4-31 
4-31 
4-29 
4-31 
4-42 
4-29 

TACAN ................................................ 4-22 
Inverter ............................................ l- 18 
Range Indicator .................................. 4-23 

Tachometer........................................... 1-6 
Take-Off .•.•.•... 2-27, 7-7. 7-9, 9-8, 9-10, 9-ll 
Take-Off, 

After................................................. 2-36 
And Landing Data Card ............. , .. .... .•.. 2- l 
Before ...................................... 2-25, 9-8 
Crosswind .................. .... .......... ... ... ... 2-28 
Emergencies...................................... 3-3 
Engine Failure, D.tring ....................... 3-3 
No Flaps............................................ 2-28 
Normal.............................................. 2-27 
Short-field .. . ... ... ............. ... . ... ............ 2-27 

Taxiing........................................ 2-20, 9-8 
Before .............................................. 2-18 
Instructions................................ 9-10, 9-11 
Light ................................................. 4-29 
Light Switch ....................................... 4-29 

Temperature Control System .................... 4-2 
Throttle Levers .. ............ .. .. .... ............... 1-2 
Thrust Indicating System Selector .. ........... 1-29 
Thrust Indicators................................... l-29 
Tie-down Device Stowage......................... 4-42 
Tire F allure, Landing With...................... 3-22 
Top of Aircraft Check.............................. 2- 7 
Thunderstorms and Turbulence ••u••·· .. ~...... 9-5 
Touch and Go Landings............................ 2-35 
Troop Jump Lights ................................. 4-39 
Troop Jump Panel .................................. 4-39 
Troop Jump Pendulum Release Panel ........ 4-40• 
Turbulence and Thunderstorms................. 9-5 
Turns................................................... 3-5 
Turn and Slip Indicators .......................... 1-31 

u 

UHF Command Radio.............................. 4-20 
Unlocked Doors Light ............................. 4-30 
Utility Lights................. .................... ... 4-30 
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y 

Valve, Fuel Level Control. ....................... . 
VG Diagram .......................................... . 
Ventilating and Heating Systems ............... .. 
Ventilating System, Cargo Comparrment .... .. 
Ventilating System, Flight Companment. ... .. 
Vertical Adjustment Lever, Seats ............. .. 
Vertical Velocity Indicators ...................... . 
VHF Command Radio .............................. .. 
VHF Command Standby Transmitter .......... .. 
Voltammerers ........................ u••····· .. ~ ... ~. 
VOR/lLS Localizer Receiver ................... .. 
VOR/lLS Procedure ................................ .. 

w 

7-4 
5-7• 
4-1 
4-, 
4-8 
1-38 
1-31 
4-20 
4-20 
1-13 
4-23 
4-23 

Warm Up ................................................ 9-7 
Warning Lights Intensity Switch.................. 4-31 
Warning Signs, Passenger......................... 4-31 
Weather Radar Inverter ...................... 1-18, 4-31 
weather Radar Set Controls, Operating 

Procedures.......................................... 4-26 
Weight and Balance .................................. 2-1 
Weight and Balance Computer ............ 4-39, 4-41 • 

Description.......................................... 4-40 
Operating Instruction............................. 4-40 
Index Value.......................................... 4-40 
Stowage............................................... 4-42 

Weight, Gross .. ......... ............................. 5-9 
Weight Limitations ........................... 5-6, 7-8 
Weight Limitations Chart ................. ......... 5-10• 
Weight Limitations Chart Examples ............ S..9 
Weight, Operating.................................... 5-9 
Weight, Zero Fuel ................................... 5-9 
Wheel Brakes.......................................... 7-9 
Wheel Brakes Lever, Emergency............... l-28 
Wheel Brakes System................................ l-28 
Wheel, Nosewheel Steering........................ 1-28 
Window, Nose Gear Observation................. 1-26 
Windshield Anti-king ............................... 4-9 
Windshield Wiper Switch ........................... 4-42 
Windshield Wiper System .......................... 4-42 
Wing and Tail Deicing Switches ............. ..... 4-12 
Wing and Tail Deicing System ............ 4-10, 4-11• 
Wing Fire............................................... 3-13 
Wing Flap Emergency Operation................. 3-21 
Wing Flap Position Indicator...................... l-24 
Wing Flaps.............................................. l-24 
Wing Flap Selector Lever.......................... l-24 
Wing Inspection Lights.............................. 4-29 
Wing Inspection Lights Switch ... ................. 4- 29 
W!nterizalion Covers................................ 4-13 
Winterization Equipment - General 

Arrangement ........................................ 4-14• 

z 

Zero Fuel Weight..................................... 5-9 

x-9/(10 Blank) 
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