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IN ORDER THAT YOU WILL GAIN THE MAXIMUM BENEFITS FROM THIS MANUAL, IT IS
IMPORTANT THAT YOU READ THIS INTRODUCTION CAREFULLY.

SCOPE

This manual contains the necessary information for safe and efficient operation of the C-7A aircraft. These
instructions 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, ete, may require modification ol
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. Clear-
ance must be obtained from Warner Robins ALC, MMEAP before any questionable operation is attempted
which is not specifically permitted in this manual.

SAFETY AND OPERATIONAL SUPPLEMENTS

Information involving safety will be promptly forwarded to you by Safety Supplements, TWX-type Safety
Supplements 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 hy Operational
Supplements. These will be forwarded by TWX (interim) or by mail (formal), depending upon the urgency
of the information. Interim supplements 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
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“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
referring to the Weekly Index of Safety Supplements (T.0. 0-1-1-3). The title block of each supplement and
the title page of this manual should also be checked to determine the effect they may have on existing
supplements. 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,

CHECKLISTS.

The Flight Manual contains the normal and emergency procedures. The checklists have been issued as
separate technical orders. Line items in the Flight Manual and checklists are identical as pertains to ar-
rangement and item number. The checklists are designed for use with binders having plastic envelopes
into which the individual pages are placed. For T.0. number and date of the checklist applicable to this
manual refer to T.0. 0-1-1-3. Order the checklist as you would any technical order.

WARNINGS, CAUTIONS, AND NOTES

The following definitions apply to WARNINGS, CAUTIONS, and NOTES found throughout this manual.

Operating procedures, techniques, ete, which will result in personal injury or loss of life
WARNING | ¢ 10t carefully followed.

Operating procedures, technigues, ete, which will result in damage to equipment if not
carefully followed.

] c.ll._;_ﬂn'ﬂw

NOTE An operating procedure, technique, ete, 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
constant review of accident and flight test reports assure inclusion of the latest data in the manual,
However, we cannon 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 on AF Form 847 through your Command
Headquarters to Warner Robins Air Logistics Center, ATTN: MMEAP, Robins Air Force Base, Georgia
31098,
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SECTION I
DESCRIPTION

TABLE OF CONTENTS
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WING FLAPS........corvrmmmmrnsrrrmmransnsnnssssssss 1-26 AUXILIARY EQUIPMENT .......cccocuniannnsisnnanee 1-48
THE AIRCRAFT. configuration is 14 litters with 11 seats available

The de Havilland C-TA is an all metal, high wing,
land based monoplane powered by two
reciprocating engines with full feathering,
hydromatic propellers. Reverse thrust is available
for aerodynamic braking on the ground. The
aircraft has a fully retractable tricycle landing gear
and an electrically operated cargo door and ramp
located on the aft end of the fuselage. The C-TA
can land and takeoff on short runways and
semi-prepared strips.

INTERIOR.

The fuselage is divided into the cargo compartment
and the flight compartment, A sliding door
separates the two compartments. The cargo
compartment capacity in addition to the flight
mechanic is 31 passengers or 25 paratroops and
eguipment. The capacity of the NATO
configuration for aeromedical evacuation is 20
litters with one attendant. The AD205

for ambulatory patients and medical attendants,

AIRCRAFT DIMENSIONS.

The principal dimensions of the aircraft are:

* Wing Span 95 ft. B in.
Length T4t Oin.
Height 31 ft, 9in.
Tread of outer
landing gear wheels 26ft. 81/21in.
Cargo Compartment
Length 1345 in.
Width
(without buffer boards) 73 1/2in.
Height
{without center anchor
line cable) 75 in:

11
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AIRCRAFT WEIGHT.

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

CREW.

Crew normally consists of pilot, copilot, and flight
mechanic. The pilot and copilot are seated on left
and right sides, respectively, of the sliding radio
console. The flight mechanic must be seated in the
cargo compartment during take-off and landing.

ENGINES.

The aircraft is powered by two Pratt and Whitney
Twin Wasp R-2000-TM2, fourteen cylinder,
double-row radial engines. Each engine
incorporates an engine-driven, smg;e—speed
supercharger.
tubes that extend aft from the flrewall to the wing
trailing edge, are installed in each nacelle. Exhaust
stacks carry exhaust gases from the cylinders to the
forward ends of the augmentors. Open space
remains around the stacks where they terminate at
the augmentors. The augmentors function as
ejection pumps to draw cooling air across the
engine, and use the heat energy in the exhaust gas
and engine cooling air for additional thrust. Engine
fire detectors and extinguishing system are
provided. At take-off, each engine will produce
1450 bhp at 2700 rpm, under standard day

conditions at sea level.

ENGINE CONTROLS.

Throttle Levers.

Two throttle levers, one for each engine, are
located on the overhead console (figure 1-3), and
move in a quadrant marked REVERSE PITCH and
THROTTLE CLOSED at the aft end, and OPEN at
the forward end. The throttles are connected to
their respective engine throttle valves by individual
mechanical linkage. When both throttles are
retarded below a setting of approximately 15
inches I-Ig__a._rm-:_:rg-swm:h is actuated to energize
the landing gear warning circuit. A friction Tever on
the left side of the console increases the friction of

throttle levers approximately ome ifich upward in
the idle or closed position. When the levers are

raised, micro-switches are contacted, and hydrau-
lic pressure moves the propeller blades to _to the

1-2 Change 3

reverse pitch stops. The propeller feathering
buttons will illuminate, indicating operation of the
auxiliary pumps followed by illumination of the
propeller reverse blue lights. Reverse power is
inereased by moving the throttle levers aft.

Mixture Levers.

Two mixture levers, one for each engine, are
mounted on the overhead console, (figure 1-3), and
move in a quadrant marked IDLE CUT-OFF,
AUTO LEAN, and AUTO RICH. The mixture
levers are connected to their respective carburetors

by mechanical linkage. 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
minimize the possibility of inadvertent movement
to the IDLE CUT-OFF position.

Carburetor Hot-Air Levers.

Two carburetor hot-air levers marked CARB
HEAT, LH and RH are located on the overhead
console, (figure 1-3}), and move in quadrants
marked HOT and COLD.

hot and cold air valvea in the related carburetor
intake duct. With the lever in COLD the hot air
valve is closed and the cold air valve is open to
admit ram air, filtered air, or alternate air,
whichever is selected on the carburetor air
induction switches. With the lever in HOT, the cold
air valve is closed and, downstream, the hot air
valve is open to admit exhaust heated  air,
Intermediate positions of the levers may be
selected to give varying degrees of carburetor heat.

Carburetor Air Induction System.

Two carburetor air induction switches, one for
each engine, are located on the overhead console.
Both switches are located outboard of the
right-hand carburetor hot-air lever., The switches
are marked CARB AIR, L and R with positions
ALTERNATE, FILTER, and RAM. When RAM is
selected, the ram air valve at the entry of the duct
is open and passes unfiltered air direct to the
carburetor. When FILTER is selected, the ram air
valve is closed and filtered air enters the duct.
When ALTERNATE is selected, the ram air valve is
closed and an alternate air valve is open to admit
eylinder-heated unfiltered air into the duct.
Irrespective of the switch selection, normal
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induction air is excluded when the carburetor
hot-air lever is at HOT position. Power is supplied

circuit breakers on the mam cl.mmt hmkar panei
NOTE

The wvalve actuator motors are of the
reversible type. Should electrical failure
deenergize the system, the wvalves will
remain in the position at which the
failure occurred.

Accessory Compartment Cooling System Selector Switch.

A two-position toggle switch on the engine switch
panel (figure 1-9) is marked VENT DOORS with
positions AUTO-OPEN and CLOSE-MAN. In the
AUTO-OPEN position the actuators are
automatically controlled by the weight switch on
the nose gear. In the CLOSE-MAN. position the
weight switch is overridden and the doors will
remain in the closed position. Power is supplied
from the main bus through a B-ampere circuit
breaker on the main circuit breaker panel. *

IGNITION SYSTEM.

The engine ignition system is a dual magneto type,
both magnetos serving each cylinder. The left
magneto fires the rear spark plugs, the right
magneto fires the front spark plugs, thereby
providing two independent sources of ignition.

Ignition Switches.

Two ignition switches are located on the overhead
console (figure 1-3), and are marked IGNITION,
each having positions marked OFF, R, L, and
BOTH. The switches control the supply of
electrical energy from the magnetos to the spark
plugs. When in the OFF position the switches
ground the circuit of hgth magnetos.

Induction Vibrator Switch.

An induction vibrator, three-position 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) position. When in either L or R
position, power from the main bus is directed
through the STARTING circuit breaker to the
respective engine induction vibrator and from there
to the right-hand magneto, providing a boosted
spark for engine starting.

T.0. 1C-7A1

ENGINE PRIMING.

The engine priming system provides for atomized
fuel to be injected into the supercharger throat
preparatory to starting the engine.

Primer Switch.

The primer three-position toggle switch is located
on the engine switch panel (figure 1-9) and is
spring-loaded to the center (off) position, and is
marked PRIME, L, and R. When held in either the
L or R pﬂsiﬁun, the circuit to the respective primer
10-ampere circuit breaker, thus opening the valve
and, “with the booster pump operating! fuel is
injected into the supercharger throat through the
priming jets.

STARTER.

The starter system for each engine consists of a
direct-cranking starter and a starter relay. Electrical
power for the starter is taken from the main bus
through the 10-ampere starting circuit breaker.

Starter Switch.

The starter three-position toggle switch is located
on the engine switch panel (figure 1-8) and is
marked START, 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 10-ampere
STARTING circuit breaker to the starter relay,
‘which closes to complete the circuit to the starter
motor.

ENGINE INSTRUMENTS.

The engine instruments, (figure 1-4) one complete
set for each engine, are mounted on the engine
instrument panel and the center portion of the
electrical switch panel immediately below. A
manifold pressure gage and a tachometer are each
dual instruments, combining readings from both
engines on a single dial. See figure 5-1 for the
operating ranges and limitation markings.

Manifold Pressure Gage.

The manifold pressure gage is an

_electrically-operated autosyn type and registers the
intake manifold pressures of both engines. The
instrument has a single dial with dual pointers
rotating about a common axis. The pointers are

17
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marked L and R to indicate left and right engine
readings respectively. AC power is supplied by the

operating inverter thmugh the 26-volt, 400-cycle
ac bus through a l-amp-ere fuse.

Tachometer.

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

Carburetor Air Temperature Gage.

The ecarburetor air temperature gage is an
electrically-operated resistance type and is
connected to a resistance bulb located at the
carburetur gir_intake of the engine. Power is

S-ampere engine and mgtgumglt_ b circuit hrgakug
Cylinder Head Temperature Gage.

The eylinder head temperature gage is an
electrically-operated registance type connected to a
resistance bulb in No. 2 cylinder of the engine.

_Power is supplied from the emergency bus through
the 5-ampere engine instrument circuit breakers.

Fuel Pressure Gage.

The fuel pressure gage is an electrically-operated
autosyn gage which registers fuel pressure at the
carburetor inlet. Power is supplied by the inverter
through the 26-volt, 400-cycle ac bus through the
1-ampere engine instrument fus&a

Oil Pressure Gage.

The oil pressure gage is an electrically-operated
autosyn gage which registers oil pressure at the
engine rear case. Power is supplied by the inverter

through the 26-volt, 400cycle ac bus through the

_l-ampere engine instrument fuses.

0il Temperature Gage.

The oil temperature gage is an electrically-operated
resistance type and registers oil inlet temperature.
Puwer is supplied f.mm the emergency bus through

1-8 Change 2

0il Low Pressure Warning Light.

An amber press-to-test warning light (figure 1-4)
marked LOW OIL PRESS is 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 psi. Power is
supplied from the emergency bus and the circuit is
protected by the 5-ampere circuit breaker marked
PRESS WARN, FUEL & DIL

Low Oil Level Warning Light.

An amber press-to-test warning light (figure 1-4)
marked LOW OIL LEVEL is provided for each
engine oil tank, and they are located on the engine
instrument panel. The main purpose of the lights is
to indicate when oil transfer should take place if
long range ferry fuel and oil tanks are installed.
(Refer to Section VII for ferry tanks installation.)
The lights however, will provide an indication of
low oil level at all times, and will illuminate when
approximately 9 gallons of oil have been used
(approximately 11.4 usable gn]lnm; remammg‘} in
the respective tank. Power is supplied from the
emergency bus and the circuit is protected by the

FUEL & OIL.
Fuel Low Pressure Warning Light.

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 right engines respectively. A light will
illuminate when fuel pressure at the carburetor
iinlet on the engine drops below 12 psi. Power is
supplied from the emergency bus and the circuit is
protected by the 5-ampere circuit breaker marked
PRESS WARN, FUEL & OIL.

PROPELLERS.

The aircraft is equipped with three-bladed, full
feathering reversible pitch Hamilton Standard
hydromatic propellers. Governor settings are
controlled from the 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 reversing is effected
electrically by moving the throttle levers
approximately one inch upwards in the idling or
closed position. Engine power is increased by
moving the throttle levers further aft. Propeller
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instrument panel (engine)-typical

Figure 1-4
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governing does not take place in reverse pitch, the
propeller acting as a ﬁxed-pltuh unit of minus 8
degrees. Engine speed must not be allowed to
exceed 2700 rpm. The propeller control unit
contains the propeller system fluid supply, which is
independent of the engine oil supply, and which is
pressurized by a main pump geared to the engine
gshaft,. An auxiliary pump and electrical motor
provide pressurized fluid when needed to assist or
take the place of the main pump. A governor in the
unit controls the constant speed operation. The
propeller electrical system is powered from the

circuit breaker panel. The propeller manual
feathering circuits are protected by the 10-ampere
LEFT and RIGHT circuit breakers, and the

\*ffaum-feaﬂleﬁng switch ecircuit by the b-ampere

AUTOM. SW. circuit breaker. The propeller reverse
circuit is protected by the 10-ampere PROF REV

circuit breaker.
PROPELLER LEVERS.

Two propeller levers are located on the overhead
console (fipure 1-3) and move in a quadrant
marked PROP. INCREASE, and DECREASE., A
friction lever marked PROF, on the left side of the
overhead console, increases the friction of both
propeller levers when rotated clockwise.

PROPELLER FEATHERING BUTTONS.

Two guarded propeller feathering buttons are on
the emergency panel (figure 1-18). Each button is
marked FEATHER-PUSH, UNFEATHER-PULL.
The 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 feathering cycle is
completed the button is automatically released to
the neutral position. After feathering has started
the feathering cycle can be stopped by pulling the
button out to the neutral position. If this is done
before engine speed has dropped below
approximately 500 rpm, the blades will retumn to
the pitch corresponding to the rpm setting of the
governor. If engine speed has dropped below 500
rpm, the normal unfeathering procedure should be
observed. After a propeller has been completely
feathered, unfeathering is accomplished by pulling
out the button until propeller rotation begins
(500-600 rpm) and then releasing it to the neutral
position, During the unfeathering operation the
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‘Two amber lights (figure 1-18),

light in the button will illuminate, and will go out
when the button is released. Once the propeller is
rotating, the blades will return to the pitch setting
of the governor.

AUTOFEATHERING SWITCH.

A two-position toggle switch at the left of the
emergency panel (fgure 1-18) is marked AUTO
FEATHERING, ON and OFF. The switch
electrically arms the automatic feathering circuit
from the main bus through the b-ampere propeller
feather automatic switch circuit breaker. Once the
system is armed operation is automatic, Any
variation in thryst in execess of 45 + 2 1/2%
between the two engines will resull in aulomatic
feathering of the propeller on the engine
developing the lower thrust. When a propeller has
been automatically or manually feathered, a
blocking relay in the circuit prevents the other
propeller from feathering automatically. The
auto-feathering system will operate with either or
both manual feathering cireuit breakers pulled.

NOTE

With thrust indicating system selector in
the EMERG OFF position, the thrust
indicators are inoperative. However, the
autofeather system will operate because
the differential pressure switch is
connected directly to the thrust
indicator pitot heads.

AUTOFEATHERING INDICATOR LIGHT.

A green, press-to-test, indicator light (figure 1-18)
adjacent to the autofeathering switch, is powered
from the main bus through the 5-ampere propeller
feather automatic switch circuit breaker and will
illuminate when the autofeathering switch is
gelected ON, and will go out when the switch s
selected OFF. I{ will also go out if either propeller
is feathered while the automatic feathering switch
is ON.

PROPELLER FLUID LOW LEVEL LIGHTS.

one for each
propeller hydraulic system, are located adjacent to
the respective feathering button, and are marked
PROP OIL. Power is supplied from the main dc bus
through the 10-ampere propeller reverse circuit



breaker. A light will illuminate if the oil level in the
respective propeller integral oil control drops
approximately 3.3 quaris below the fully serviced
level of 13.3 quarts.

PROPELLER REVERSE INDICATOR LIGHT.

Two blue lights (figure 1-18), one for each
propeller, are mounted on the side panel to the left
of the emergency panel, and marked PROP
REVERSE., The lights are actuated by the
propeller No. 1 blade micro-switch when the blades
reach approximately 4 degrees reverse pitch. The
through the propeller reverse 10-ampere circuit
breaker.

OIL SYSTEM.

Each engine has a separate oil system. Each system
consists primarily of an oil tank, an oil cooler, an
engine-driven oil pump, and oil emergency shutoff
valve, an oil dilution valve, piping and controls for
engine lubrication, and oil dilution. The oil tank
has a total volume of 29,7 gallons, consisting of
22.2 gallons of oil, 20.4 gallons of which is usable
oil, and 7.5 gallons airspace. A flap, adjustable on
the ground, is incorporated in the oil cooler air exit
duct and is normally set in the down (closed)
position except in extreme hot weather conditions.
For oil specification and grade, and oil guantity
data, see figure 1-19.

OIL EMERGENCY SHUTOFF SWITCHES.

Two guarded oil emergency shutoff swiiches, one
for each engine, are on the emergency panel,
(figure 1-18), and each is marked OIL SHUTOFF
wit.h the guard marked HYD & ENG. Each Ewit-ch
oil emergency shutoff valves of its i'ﬂspectwe
Engme and 111 addition, the respective Emp&ller

emergency shutoff valves of that engmia are

simultaneously closed by power from the

emergency bus, through the T-ampere fuel and oil

valve circuit breaker and propeller deicing is

rendered inoperative on that side.

OIL DILUTION SWITCHES.

Two oil dilution switches, marked OIL
DILUTION, L, R, and OFF and ON, are located at

T.0. 1C-7A1

the extreme left side of the engine switch panel
(figure 1-9). They are two-position,
momentary-contact, toggle switches spring-loaded
to the OFF position. When the switches are held to
the ON pesition the oil dilution valves in the fuel
and oil systems are opened by power from the
main bus through the 10-ampere starter circuit
breaker to allow fuel to be metered into the oil
system.

FUEL SYSTEM.

Fuel is carried in twu main tanks (figure 1-5) which
One tank is located in each outer wing and [:unmst.s
of ten rubber cells interconnected by a manifold
which drains into the inboard (No. 1) cell. On
some aircraft, the inboard five cells in each wing
are of self-sealing construction, with No. 1 cell
having an armor plated cell access panel. The total
capacity of the two main tanks which incorporate
self-sea]mg cells is 4335 6 pounds (806 gal,lnns} Fuel
fuel pump through a fuel tank selector valve,

strainer, and fuel emergency shutoff valve to the
engine on the same side as the tank. An electrically
driven fuel boost pump in the inboard ecell is
provided to: (1) augment the Engme-anven fuel
pump; (2) provide fuel pressure in the event of
failure of the enginedriven fuel pump: and (3)
provide fuel pressure for crossfeed operation. A
crossfeed line and a fuel tank crossfeed valve
enable fuel from either tank to be supplied to the
engine on the opposite side. Each tank has a filler
neck in No. 7 cell, and is vented to the wing
undersurface. For fuel specification see figure 1-19.
A fuel panel (figure 1-6) in front of the pilot and
to the left of the engine instrument panel
incorporates the fuel tank selector switch, boost
pump switches, fuel quantity indicators, fuel low
level warning lights, fuel guantity test switches,
and fuel low pressure waming lights. (For long
range ferry fuel system refer to Section VII.)

NOTE

On aireraft with T.O. 1C-TA-589
incorporated, polyurethane foam baffles
have been added to the fuel tanks to act
as an explosion suppressant. This reduces
the total capacity of each tank
approximately 5 per cent.

Change 4 1-1
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FUEL TANK SELECTOR 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 aircraft the
switch has four positions marked, in sequence from
the left, OFF, BOTH ON L.H. TANK, NORM, and
BOTH ON R.H. TANK. On al Model C-TA
aireraft, when the switch is OFF the fuel supply to
both engines is shut off; at BOTH ON R.H, TANK
fuel is pumped 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 L.H. TANK fuel is fed from the left
tank to both engines. The swiich 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 7-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
normal and crossfeed positions of the switch.

FUEL BOOST PUMP SWITCHES.

Two three-position toggle switches on the fuel
panel (fipure 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 available, 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 boost
pumps and are powered from the main bus through
the 20-ampere boost pump circuit 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 0 to 3000 pounds in
100 pound increments. The gages are used with
electrical capacitance type probes to indicate the
amount of usable fuel in the related tanks. Power is
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supplied by A-phase, 115-volt, 400-cycle ac from
the inverter through the l-ampere fuel quantity
fuses.

FUEL QUANTITY INDICATING SYSTEM TEST
SWITCHES.

Two button-type test switches (figure 1-6) on the
fuel panel, immediately above the fuel guantity
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 LEVEL WARNING LIGHTS.

Two amber press-to-test fuel low level warning
lights, one for each tank, are located on the fuel
panel (figure 1-6) and marked LOW LEVEL. The
warning lights are set to illuminate when the fuel in
the relevant tank drops below 110 pounds (100
pounds when self-sealing tanks are installed).
Power is supplied from the emergency bus through
the S-ampere engine instrument circuit breakers,

FUEL EMERGENCY SHUTOFF SWITCHES.

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 is
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
supplemented by a 115-volt, 400-cycle altemnating
current installation, powered by the dec system
through an inverter.

DIRECT CURRENT POWER SUPPLY SYSTEM.,

The de system is a 28-volt, single conductor system
grounded to the aircraft structure. Power is

supplied by two engine-driven, 300-ampere, 30-volt_

24.volt, Bd-ampere-hour battery as a .mandhy
source; and through an external power supply for
gmund operations. Power is djstz:ihuted mmugh a

Generator Switches.

Two generator switches are located on the D.C,
electrical power panel (figure 1-11) in front of the
copilot’s position and are marked L.H. GEN and
R.H. 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 (.35 to
0.70-volt greater than the main bus voltage. The
RESET position of the switeh activates the tickler
tn restore the generator field circuit if the
g&nemtnr field relay trips’ ';:luE to“excessive voltage™
{82-34) 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 Warning Lights.

Two generator press-to-test red warning lights
marked GEN WARN, are located adjacent to their
respective generator switches on the D.C. electrical
power panel (figure 1-11). The appropriate light
will fluminate if the output of the respective
generator does not exceed the main bus oulpul by
(.35 to 0.70volt. The lights intensity can be
controlled by the warning lights intensity switch,
The generator warning lights circuit is protected by
the S-ampere circuil breaker marked GEN WARN

LIGHTS on the D.C. POWER section of the circuit

breaker panel. (See figure 1-10.)

Voltammeters.

Two voltammeters marked DC, one for each
generator, are located sbove the D.C. electrical
power panel (figure 1-11), and indicate the main
bus voltage and the amperage (or lead) on the
respective generator. Each indicator has two scales,
ong marked VOLTS 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,

Battery.

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



Battery Master 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 in the
BATTERY MASTER position, the battery
energizes the main bus if generator output voltage
is less than battery voltage. With the switch in the
OFF position the battery supplies power to the
battery bus only. With the battery master switch
OFF and the EMERG BUS SW. (figure 1-10) at
EMERG., the battery is directly connected to the
emergency bus,

Main Bus.

The main bus distributes power necessary for
normal flight operation, and is energized by one or
both generators when the appropriate generator
switches are ON and a generator voltage output is
0.35 to 0.70-volt greater than the main bus voltage
output, or output provided by external power.
When the generator output is less than stipulated
(e.g. two generator failure) the main bus will be
energized by the battery, provided the batlery

master s‘v_-_r_xtch_ m__gtrﬁﬁ_TTERY MAS’I‘EE

Secondary Bus,

The secondary bus (figure 1-7) distributes power to
electrical equipment considered of secondary
impaortance to flight safety. The secondary bus is
energized from the main bus through the
secondary bus relay and two bus control relays.
- Each generator energizes its own bus control relay;

should one generator fail, the secondary bus will be

deenergized. However, should certain items of
electrical equipment supplied by the secondary bus
be required for flight, the secondary bus may be
supplied from the remaining generator by selecting
ON the SEC BUS RESET switch to override the
secondary bus relay.

Secondary Bus Reset Switch.

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.

T.0.1C-7A1

Emergency Bus.

The emergency bus distributes power to items of
electrical equipment considered essential to flight
gafety. 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 EMERG BUS SW. to EMERG. 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.

Emergency Bus Switch.

The emergency bus switch is located on the circuit
breaker panel (figure 1-10) and is marked EMERG
BUS SW. with positions EMERG. and NORMAL.
In the NORMAL pumtlurns the main bus sup’pl.ses

emersmcy bus is cﬂm}ected dime‘t.ly to battery
power.

Battery Bus.

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

Circuit Breakers.

The main circuit breaker panels are located on the
forward face of the flight compartment rear
bulkhead aft of the pilots position. Radar circuit
breakers are located in the top right corner of the
same bulkhead. Heater circuit breakers 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 utility
and static line retriever circuit breaker is located on
the left side of the cargo compartment at the
extreme forward 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 breakers are of
the thermal, push-to-reset type.

External Power Receptacie.

The external power receptacle (figure 1-20) is
located on the left side of the fuselage adjacent to

1-15
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the main gear. An aceess door protects the
receptacle when not in use. When an external
power source is connected to the receptacle the
__main, secondary, and emergency dc buses are
energized.

DC Utility Receptacle.

Four covered de 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 tail section aft of the cargo door
opening. The flight compartment receptacle is
powered from the main bus and is protected by the
10-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 receptacle is powered from the main bus
and protected by a 50-ampere circuit breaker
marked UTILITY RETRIEVER.

ALTERNATING CURRENT POWER SUPPLY SYSTEM.

The ac power supply system consists of three
115-volt, 400-cycle, 3 phase inverters and one
gsingle phase 400-cycle inverter, which converts
2Bwvolt de to 115-volts ac power,

T.0. 1C-TA1

MAIN/STANDBY INVERTER.

The main/standby inverters provide power to the
ac instrument buses (figure 1-8). The main and
standby inverters are powered from the emergency
bus. With these two buses energized, automatic
changeover from the main to standby inverter
takes place if the main inverter fails, or if 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. Automatic changeover on these
gircraft only occurs when the main inverter fails.
The circuits are protected by Z25-ampere circuit
breakers labeled INVERTER POWER MAIN and
STANDBY.

WEATHER RADAR INVERTER.

The weather radar inverter, 115-volt, 400-cycle, 3
phase, is powered by the main de bus and 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 de
bus and provides power to operate the tacan fradar
altimeter system,

electrical switch panels-typical
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Inverter Switches.

The main/standby inverter switch is a
three-position toggle switch located on the A.C.
electrical power panel (figure 1-11) in front of the
copilot’s position. The switch is8 marked A.C.
INVERTER with positions marked MAIN, OFF,
and STBY. When selected to MAIN or STEY the
inverter energizes the ac instrument buses. When
the switch is selected to OFF, both inverter circuits
are deenergized. The tacan/radar altimeter inverter
switch iz located on a panel below the main
standby inverter switch (figure 1-11) and is marked
A.C. 750VA INVERTER. The weather radar
inverter 15 conitrolled 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,

In conjunction with the main/standby inverters an
ac failure warning light marked FAILURE is
located on the A.C. power panel (figure 1-11). The
light will illuminate if the inverter switch is at
OFF, if the inverter switch is at STBY and the
standby inverter fails; or if the inverter switch is at
MAIN and both inverters fail. The light circuit is
protected by the 3-ampere circuit breaker marked
FAILURE LIGHT on the INVERTERS section of
the circuit breaker panel.

AC Standby Inverter Light.

An ac standby light marked STANDBY is located
on the A.C, electrical power panel (figure 1-11).
The light will illuminate when the main inverter
fails and the standby inverter comes inio
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 INVERTERS 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) marked A.C. T50VA INVERTER.
The light will illuminate if the inverter switch is
ON, but the output of the inverter is not within
normal voltage limits.
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Alternating Current Instrument Transformars,

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

Instrument Transformer Selector Switch.

An instrument transformer switch on the ac fuse
panel (figure 1-10) is marked INST. XFMR., with
pns'rtians MAIN and STBY. Ma]function of the
illumination of the 26 V.A.C. failure light.
Positioning of the selector switch to STBY. will
allow the instruments to be powered through the
standby instrument transformer,

Instrument Transformer Failure Light.

An instrument transformer failure light on the
copilot’s flight instrument panel (figure 1-16), is
marked 26 V.A.C. The light will illuminate if the
26-volt ac power from the selected instrument
transformer fails.

HYDRAULIC POWER SUPPLY SYSTEMS.

The normal hydraulic system (figure 1-12) is
primarily powered by two engine-driven hydraulic
pumps, 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 in the flight compartment,

provided the handpump selector (figure 1-14) is
positioned at NORMAL SYSTEM. In the event of
low fluid level in the hydraulic reservoir, or
malfunctioning of the system, the handpump can
be used to supply power for the emergency system,
provided the handpump salentm' is pasitiﬂned at
hm:l&pump draws fluid frnm the emergency reserve
level of the hydraulic reservoir to replenish the
wheel brakes hydraulic aceumulator and to extend
the nose gear, provided the brake accumulator
handpump charging and nose gear down handpump
selectors are at ON.
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NORMAL HYDRAULIC SYSTEM.

The normal hydraulic system consists of the
engine-driven hydraulic pumps, hydraulic reservoir,
filters, check walves, thermal relief wvalves, a
hydraulic system pressure gage, pressure switches,
low pressure 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 wvarious hydraulic
circuits, through a series of filters, selector valves,
check valves, and restrictors. The handpump is
used to supply power in the event of
malfunctioning 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 reservoir is marked at the full and refill points.
The total capacity is 1.8 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.

¥
E CAUTION §
]

The hydraulic pressure shutoff valve
lever must not be left in an intermediate
position. A closed or Dpartially closed
valve will cause excessive heating of the
hydraulic fluid due to restriction of flow
and resultant damage to hydraulic
system seals,

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 HYDRAULIC
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
supply to all circuits. The fluid in the wheel brake
systemn, however, will permit the brakes to be
operated enough times for a normal landing,
provided the brake hydraulic pressure gage is
registering near normal pressure before applying
the brakes.
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Hydraulic Systam Pressure Gage.

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-eycle, ac bus, protected by a l-ampere
fuse labeled ENG, INST. RIGHT, The gage is
marked SYSTEM HYDRAULIC PRESSURE and is
calibrated from 0 to 4000 psi.
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Hydraulic Low Pressure Warning Lights,

Two hydraulic low pressure amber warning lights
are mounted above the hydraulic pressure gage on
the pilot's pedestal (figure 1-13) 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 psi. The lights are protected
by a b-ampere circuit breaker labeled PRESS
WARN HYD OIL. Malfunctioning of one pump
does not appreciably affect the system except for a
slight increase in retraction time of the landing gear
and does not, therefore, constitute an emergency.
The low pressure waming 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 conditions, but a momentary
flicker does not indicate a fault in the
system.

EMERGENCY HYDRAULIC SYSTEM,

The emergency hydraulic system consists of the
hydraulic handpump and four selector valves
(fipure 1-14). The four selector valves are for
nosewheel down, brake accumulator charging,
landing gear emergency down, and system
selection. The system is used, in the event of low
fluid level in the hydraulic reservoir or
B malfunctioning of the normal hydraulic system, to
supply fluid at pressure from the emergency
reserve level of the reservoir to replenish the wheel
brakes hydraulic accumulator and to extend the
nose gear. Before the system can be used, the
handpump selector must be positioned at
EMERGENCY SYSTEM and each of the other
three selectors at ON as desired.

Hydraulic Handpump And Handle,

The hydraulic handpump is beneath an access door
in the flight compartment floor at the forward left
side of the sliding console (figure 1-14). The
removable 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
hydraulie system.
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Hydraulic Handpump Selector.

The hydraulic handpump selector on the hydraulic
emergency selector panel (figure 1-14) is marked
HAND PUMP SELECTOR, with positions
NORMAL SYSTEM and EMERGENCY SYSTEM.
When positioned at NORMAL SYSTEM, the
hydraulic handpump can be actuated to supply
pressure to the normal hydraulic system in the
event of malfunction of the engine-driven pumps
or when they are inoperative. 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 activates two lights
powered from the emergency bus through a
G-ampere circuit breaker labeled UTILITY.

NOTE

The emergency hydraulic system does
not extend the main gear. The main gear
emergency extension is mechanically
actuated,

FLIGHT CONTROLS.

The primary flight control surfaces consist of
ailerons, elevators, and rudder. They are actuated
mechanically from either the pilot’s or copilot’s
position by interconnected and convention
wheel-type control columns and rudder pedals, The
range of aileron movement, however, varies in
aecordance with the position of the wing flaps.
Trim tabs, operated from the flight compartment,
are located on the right outboard saileron, the
elevators, and on the rudder. An artificial stall
warning system is incorporated.

CONTROL COLUMM,

A control column with a W-type coniral wheel
(figure 1-2, sheet 1) 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 ailerons and provides 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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AILERON TRIM SWITCH.

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
operates the {rim 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 irim tab is shown on the aileron
trim tab position indicator,

AILERON TRIM TAB POSITION INDICATOR.

The aileron trim tab position indicator is located
on the overhead console (figure 1-3). The indicator
is operated electrically, and is powered from the
secondary bus through the aileron trim tab circuit
breaker. The pointer moves over a scale graduated
in increments of 3.756" and shows the deflection of
the frim tab. The extremities of the scale are
marked L and R. Tab travel is: UP 15°+1°, DOWN
162437,

ELEVATOR TRIM TAB HANDWHEEL.

The elevator trim tab handwheel is mounted on a
pedestal at the right of the pilot’s seat (figure 1-2,

I sheet 1). 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° +
1%, DOWN 20° + 17,

RUDDER PEDALS.

Rudder pedals (figure 1-2, sheet 1), which
mechanically operate the rudder, are provided al
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.

RUDDER TRIM TAB HANDWHEEL.
The rudder trim tab handwheel on the overhead

console (figure 1-3) is marked RUDDER TRIM.
Rotation of the handwheel mechanically actuates
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the rudder trim tab. The position of the trim tab is
indicated by a pointer moving over a scale adjacent
fo the handwheel. The scale is graduated in
increments of 7.5° of tab travel, and is marked LH
at one end and RH at the other. Tab travel is:
LEFT 15 +2° -1°, RIGHT 15° +2° .1°,

CONTROLS GUST LOCK HANDLE,

The pgust lock handle is located immediately
forward of the throttles on the overhead console
(figure 1-3). The handle iz 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 lock 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 is
actuated by pressure supplied from the normal
hydraulic system (figure 1-12) to a wing flap
actuator in the eargo 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 flap compartment. 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
througheout the full flap range. Wing faps are held
mechanically in the UP position, and hydraulically
in all other positions:

WING FLAP SELECTOR LEVER.

The wing flap selector lever is located in the
overhead console (figure 1-3). A spring-loaded
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
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through hydraulic and mechanical linkage, and the
movement of the flaps is recorded on the wing flap
position indicators. The springloaded button in
the lever handle must be depressed before the lever
can be moved from one position to another,

WING FLAP POSITION 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 indicator. Each indicator is marked FLAP
POSITION and is graduated in 6° increments from
0° to 407, with numerals at the 10° marks. The
indicators are mechanically operated and indicate
wing flap position.

STALL WARNING SYSTEM. (Aircraft Not Modified by
T.0. 1C-7A-G06)

An aﬁjﬁcia] two-stage, stall waming stick shaker
system 18 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 wamns the pilot and copilot of the
approach to the stall by vibration of both control
columns. The stick shakers can be energized for
test purposes, when the aircraft is on the ground,
by means of a test switch. Electrical power for the
lift transducers and lift computers is supplied from
the 115-volt, 400-cycle, ac-bus, protected by two
l-ampere fuses. High and low stick shaker motors,
energized by the lift computers, receive operating
power from the dc emergency bus through three
d-ampere circuit breakers labeled STALL
WARNING L, LOW, R. HIGH, and LEFT HIGH,
and a S-ampere circuit breaker labeled STALL
WARNING HIGH SHAKERS.

Change 1 1-26A/(1-26B blank)
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through hydraulic and mechanical linkage, 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.

WING FLAP POSITION 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 indicator. Each indicator is marked FLAP
POSITION and is graduated in 5% increments from
0% to 40° with numerals at the 10° marks. The
indicators are mechanically operated and indicate
wing flap position.

STALL WARNING SYSTEM,

An artificial, stall waming stick shaker system is
incorporated into the flight control system. Stick
shakers are mounted on each control column and
are automatically energized at approximately 8
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 test purposes, when
the aircraft is on the ground, by means of a test
switch. Electrical power for the lift transducers and
lift computers is supplied from the 115-wvolt, 400
cycle, ac-bus, protected by two 1-ampere fuses.
The stick shaker motors, energized by the lift
computers, receive operating power from the de
emergency bus through two BG-ampere eircuit
breakers labeled STALL WARNING L, and R.

The system consists of a two lift transducer, two
flap position potentiometers, two lift computer,
two stick shakers, and a test switch. The vane of
the lift transducers will respond to movement of

T.0. 1C-7A1

the stagnation point as the stall is approached, and
change the voltage to the lift computers. The lift
computers compensate this voltage for flap
position, deiected by the flap position
potentiometers, and operates the stick shakers to
provide a mild vibration of both control columns
at approximately 8 knots above the stalling speed.
The stick shakers are operative through all flap and
power settings,

Stall Warning Test Switch.

A three-position toggle switch on the copilot’s
instrument panel is marked STALL WARN, TEST.
The center {off) position is unmarked, and the
other positions are marked LEFT and RIGHT
respectively. Selection of LEFT or RIGHT enables
a circuit continuity check of the stick shakers to be
carried out. The tests also insure that both ac and
dc power are available to the systems.

LANDING GEAR.

The landing gear is a tricycle type installation
consisting of two main gear units and a steerable
nose gear unit. All units are fully retractable and
are operated hydraulically (figure 1-12). 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 strut, equipped with disc
type brake units. The nose gear unit consists of a
pneudraulic shock strut and a hydraulic retraction
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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 mechanieal linkage connected to the shock strut
in such a way that the aft doors are closed and the
forward fairing remains open when the gear unit is
down. The steerable nose gear unit adjusts
automatically in the fore-and-aft direction when
the nosewheel tires are off the ground. The nose
gear unit has two 7.50 x 10 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 walve, electrically
operated by the lever fiom the emergency bus, is
also electrically connected to a weight switch on
each gear unit which prevents 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 in the landing gear system. Should a
gystem malfunction occur, the landing 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 II1 for the
procedure to be followed for emergency lowering
of the landing gear.

LANDING GEAR SELECTOR LEVER.

The landing gear selector lever, on the left side of
the overhead console (figure 1-3), is marked
LANDING GEAR with positions UP and DOWN,
and is electrically 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 position to another, The
wheel-shaped handle contains a red warning light.
Power for the selector valve and warning light are
supplied from the emergency bus through
b-ampere circuit breakers labeled
UNDERCARRIAGE HYDR and
UNDERCARRIAGE WARN.

LANDING GEAR INDICATOR LIGHTS.
Three green, press-to-test indieator lights are on the

electrical switch panel (figure 1-9) and are marked
LANDING GEAR - and LOCEKED DOWN. The
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lights are individually marked LEFT, NOSE, and
RIGHT and each will come on when its respective
gear unit iz 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 b-ampere UNDERCARRIAGE IND,
circuit breaker.

LANDING GEAR INDEX MARKS.

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.

LANDING GEAR WARNING HORN AND WARNING
LIGHT.

The landing gear warning horn in the flight
compartment is powered from the emergency bus
and protected by a B-ampere circuit breaker
labeled UNDERCARRIAGE WARN. The horn will
sound and the red warning light in the landing gear
selector lever handle will lluminate if both
throttles are closed to approximately 15 in. Hg,
and the landing gear is not locked down.

LANDING GEAR WARNING HORN AND WARNING
LIGHT TEST SWITCH.

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

NOTE

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

EMERGENCY LANDING GEAR DOWN SELECTOR
HANDLE.

A handle on the emergency hydraulic selector
panel (fipure 1-14} iz marked EMERGENCY
LANDING GEAR DOWN BSELECTOR with
positions OFF and ON. The handle, when moved
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emergency hydraulic selector panel
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to ON, operates a valve which allows hydraulic
return fluid 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 ‘up’
position. Therefore, for any emergency operation
of the main gear or nose gear, the handle must be
selected ON. As an additional safeguard this handle
overrides the nose gear emergency extension
handle, which cannot be pulled until the
EMERGENCY LANDING GEAR DOWN
SELECTOR is moved to ON.

NOTE

If the EMERGENCY LANDING GEAR
DOWN SELECTOR handle is moved
slightly out of the OFF position, the
landing gear will fail to retract when the
landing gear selector lever is placed in
the UP position.

MAIN GEAR EMERGENCY EXTENSION HANDLE.

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

NOSE GEAR DOWN HANDPUMP SELECTOR.

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

NOSE GEAR EMERGENCY EXTENSION HANDLE.

The 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
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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 resort if the
gear unit cannot be extended by the
emergency hydraulic system.

NOSE GEAR OBSERVATION WINDOW.

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

NOSEWHEEL STEERING.

¥
E CAUTION §
]

Do 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. Inflight the nosewheel
steering system is automatically turned
off by the weight switch. Therefore,
manual control of the steering wheel will
cause the fluid to be emptied from the
shimmy damper resulting in a severe
shimmy initially on landing.

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
consists of an electrical nosewheel steering switch,
a hydraulic nosewheel steering valve, a hydraulic
nosewheel steering actuator, and a nosewheel
steering wheel that is connected mechanieally 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 steering actuator. Movement of the
steering wheel mechanically selects the direction



and amount of travel of the actuator, which
hydraulically positions the dual nosewheel to the
required angle, The system is irreversible 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
G-ampere UNDERCARRIAGE HYDR. circuit
breaker.

NOSEWHEEL STEERING WHEEL.

The nosewheel steering wheel is on the left side of
the flight compartment (figure 1-2, sheet 1) 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,

NOSEWHEEL STEERING SWITCH.

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 1). The switch is marked NOSEWHEEL
STEERING with positions marked ON and OFF.

EMERGENCY STEERING SWITCH (A/C MODIFIED BY
T.0. 1C-7A-595).

An emergency override switch is installed at the
forward end of J-2 Junction box to provide a
means of bypassing the nose gear weight switch.
This allows the pilot to manually steer the
nosewheel in-flight if cocked off-center. The spring
loaded toggle switch marked “EMER STEER™
must be held in the ON position in eonjunction
with the nosewheel steering switch “ON™ to
provide circuit continuity and emergency steering.

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
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type brakes in the main wheels. The brakes are
operated by hydraulic fluid from the wheel brakes
hydraulic accumulator, which is supplied with
pressure from the hydraulic system (figure 1-12)
and is 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 emergency lever,
is connected directly to the wheel brakes.

BRAKE PEDALS.

The pilot’s and copilot’s brake pedals are the upper
portions of the rudder pedals in the flight
compartment (figure 1-2, sheet 1). The brake
pedals are connected mechanically to the wheel
brake control valves, 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. To apply the
parking brakes, depress the brake pedals and pull
the parking brake handle fully out, then tum it
907 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 pushed
fully in.

EMERGENCY WHEEL BRAKES LEVER.

4

CAUTION |

The emergency wheel brakes lever must
not be operated with a pumping action
otherwise the compressed air supply will
be depleted rapidly.

The emergency wheel brakes lever is mounted on
the windshield center post (figure 1-2, sheet 1) and
is marked EMERGENCY BRAKE. Pulling the
handle mechanically operates a valve in the
emergency brake air systemm 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.

-
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BRAKE ACCUMULATOR HANDPUMP CHARGING
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
hydravic HAND PUMP SELECTOR should be at
EMERGENCY SYSTEM in the event of low fluid
level. Actuation of the handpump will then
replenish the brakes accumulator to a safe
operiting level,

BRAKE HYDRAULIC PRESSURE GAGE.

The brake hydraulic 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 brake system.
Power is taken from the ac instrument bus through
a l-ampere fuse labeled ENG INST RIGHT. The
gage is marked BRAKE HYDRAULIC PRESSURE
and is calibrated from 0 to 4000 psi.

INSTRUMENTS.

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

PITOT-STATIC SYSTEM.

There are two independent pitot static 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 indicater, . t.he 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
pilot’s airspeed indicator, altimeter and vertical
velocity mdmntor The_mger static port of each
system is connected to the copilot’s airspeed
indicator, altimeter and vertical velocily indicator.
Power for pitot head heat is taken from the de
emergency bus through the 15-ampere PITOT
INSTRUMENT LEFT and RIGHT circuit breakers
and is controlled by the pitot heat switch on the
de-icing panel. The lift transducer anti-icing system
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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 malfunetion in the thrust indicating
system or the fan air pressure switch
should be suspected. If this occurs, the
right pitot head can be isolated from the
malfunction and routed only to the
copilot’s airspeed indicator by selecting
the EMERG OFF position of the thrust
indicator selector.

Thrust Indicators.

With the thrust indicator selector in
emergency position, the thrust indicators
are unreliahle.

A thrust indicator (figure 1-4) is installed for each
engine. Each indicator is a direct reading type and
registers the difference between the dynamic
pressure in its respective propeller slipstream and
the dynamic pressure in the free-air stream. In
addition to the right fuselage pitot head, each
instrument has two pitot heads mounted one on
each side of its respective engine nacelle. A thrust
marker operated by a set knob at the base of the
instrument may be preset as desired to provide a
reference for maintaining thrust settings. The
electrical power for pitot head anti-icing is from
the secondary bus, and is protected by 10-ampere
circuit breakers labeled PITOTS ENGINE INNER
and OUTER.

Thrust Indicating Systam Selector.

f _uu*l;'lnﬁiit

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 revert
to ground mode. In this event the
combustion air fan circuit breaker on the
CARGO COMPARTMENT HEAT &
VENTILATION panel should be pulled
to prevent damage to the combustion air
fan. To insure that fight compartment
heating system remains in flight mode,
check that COCKPIT AIR SELECTOR is
at FLIGHT position.
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copilots instrument_ panel - typical
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COMPLSE CALFBNATION

Figure 1-16
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A two-position thrust indicator selector on the
copilot’s flight instrument panel (figure 1-16) is
marked THRUST IND. FREE STEAM PRESS.
with positions NORMAL and EMERG OFF
respectively. At NORMAL 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 180°%) if a
malfunction occurs in the thrust indicating system.

NOTE

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

Alrspeed Indicators.

Two sensitive maximum allowable airspeed
indicators are installed. The indicated airspeed dial
range is from 40 to 400 knots and is graduated in 5
knot increments. The indicated airspeed drum
range is from 0 to 100 knots and is graduated in 2
knot increments. The red maximum speed
indicating hand is set at 208 knots. When this
airspeed indicator is installed, the color coded
annular ring, that is mechanically connected to the
flap indicator, has been removed.

Altimeters.

Three altimeters are installed, two barometric and
one radar. The two barometric altimeters (figures
1-15 and 1-16) are the three-pointer type. The long
pointer indicates 100's of feet, the small pointer
indicates 1000's of feet and the triangular-tipped
pointer indicates 10,000 of feet. A striped low
altitude waming symbol is visible at altitudes
below 16,000 feet. On altimeters with the low
altitude warning symbol at the nine o’clock
position, there is an additional 10,000-foot
reference. This reference is a white stripe that
follows the 10,000-foot pointer around the inner
perimeter of the altitude scale. A barometric
pressure set knob is located at the bottom left of
the instrument and is used to set the barometric
scale, The pilot's altimeter is connected in both
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lower fuselage static ports while the copilot’s is
connected to both upper static ports.

| WARNING I

It is posszible to set the altimeter 10,000
feet in error and have the correct setting
on the barometric scale. This occurs
when the barometric pressure set knob is
continuously rotated until the
barometric secale is out of view and the
scale appears from opposite side. If the
correct altimeter setting is then replaced
on the barometric scale, the altimeter
will be in error by approximately 10,000
feet. To avoid this, always check the ten
thousand feet pointer for proper
indication when setting the altimeter,

The radar altimeter is installed on the pilot's
instrument panel (figure 1-15). Altitude is
displayed by a single 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
reliability circuit disables the indicator and masks
the pointer when signals are unreliable.

Vertical Velocity Indicators.

Two wvertical velocity indicators are installed
(figures 1-15 and 1-16). Each instrument is
graduated in hundreds of feet per minute for the
first 1000 feet of climb or descent, Thereafter, the
scale is graduated in 500-foot increments with the
numerals 1, 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 indicator is connected to both upper
static ports.

Attitude Indicators.

WARNING

The attitude warning flag is an indication
of insufficient electric power only. It
does not appear with malfunctions of
other components 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.



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 antenna stabilization signals, is
limited to #70° of pitch and 100° of bank. On
some aircraft the instruments are automatically
erected and erection times vary from 3 to 15

T.0. 1C-7A1

minutes, For instruments having a caging knob, the
gyro may be manually erected. Some indicators
have an attitude waming flag to indicate
insufficient electric power to the instrument.
Indicators 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-phase, 115 volt, ac

Change 2 1-36A/(1-36B blank)
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power from the inverter drives each instrument
gyro. Two one ampere fuses labeled HORIZON QA
and ()C protect each circuit.

Copilot’s Attitude Indicator.

The copilot's attitude indicator, in addition to
providing normal indications of aircraft attitude, is
modified to provide roll and pitch signals for
stabilization of the weather radar system antenna
(radar on operate or contour modes). The
instrument is installed 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, 400-cycle, three phase ac
supply from the radar inverter (with the radar
inverter 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 fuse panel protect the aircraft inverter circuit.
The miniature aircraft can be adjusted to
compensate for pitch trim by means of a pitch trim
knob at the lower edge of the instrument. The
instrument is limited to indicate 70" in pitch and
100° in bank. The gyro should be caged prior to
engine start and approximately one minute allowed
after engine start (with inverter switch at MAIN)
for the inverter to achieve full output, and for the
gyro erection system to begin operation, before
uncaging it. Several minutes are required for the
gyro to completely erect to true vertical. Low
power or power failure to the gyro is indicated by
the appearance of a fluorescent disc in the gyro
power failure indicator.

NOTE

The gyro should always be caged when
inverter output is switched off.

TURN AND SLIP INDICATORS.

Two four-minute turn and d&ip indicators are
installed (figures 1-15 and 1-16). A oneneedle
width deflection indicates the aircraft is turning
one and one-half degrees per second while two
needle widths indicate a tum of 3 degrees per
second. The ball indicates “quality” of tum, i.e.,
coordinated, slipping or skidding. The instruments
are powered from the 28-volt dc emergency bus.

T.0. 1C-7A1

RADAR GYRO POWER FAILURE 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-shaped 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, if
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 instrument buses,

MAGNETIC COMPASS.

WARNING

When reference to the 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
unreliable magnetic compass indications.

The magnetic compass i85 mounted on the
windshield center post, (figure 1-2, sheet 1) with
its correction card immediately above it.

CLOCKS.

Two clocks of the elapsed time, eight-day type are
each located on side panels (figure 1-18). A
stopwatch knob and a winding/setting knob are at
the top-right and bottom-left respectively of each
instrument. On some aircraft Type A-134A clocks
replace the stopwatch clocks. Each A-13A clock is
an eight-day center-second movement, and
incorporates an elapsed 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.

OUTSIDE AIR TEMPERATURE GAGE.
A direct-reading outside air temperature gage is
installed in 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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SHORT-FIELD APPROACH SPEED INDICATOR.

A short-field approach speed indicator is located
on the side panel above the pilot’s flight
instrument panel. The indicator is calibrated for
the final approach phase of a short-field landing,
flaps 40", The instrument dial is marked SLOW
and FAST on the left and right side respectively.
Alignment of the pointer with the triangle during
the final approach represents the optimum airspeed
for an aircraft gross weight of 28,500 |b. A
diamond shaped index mark on the SLOW side of
the dial represents the optimum airspeed for all
aircraft gross weights up to 26,000 lb. For gross
weights between 28,600 Ib and 26,000 Ib,
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 1b the optimum approach speed
indication would be midway between the two
index marks.

NOTE

The approach speeds appropriate to
gross weight, as shown in Performance
Data T.0. 1C-TA-1-1, may be maintained
by use of 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 specific pointer
position at weights below 26,000 pounds will give
slightly higher speed marging above the power-off
stall at 30° flap than at 40° flap.

The optimum approach speed is determined by the
computation of factors supplied by the right wing
lift transducer, which compensates for variations in
gross weight. 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 peint
at the winr laading edge and vary the load on the
lift transc thus producing a deflection of
the indicato fazt or slow value,
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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.

FIRE DETECTING AND EXTINGUISHING SYSTEMS.

Fire detecting and extinguishing systems are
provided to detect and combat fire in the engine
and forward nacelle and the combustion heaters.
The engine fire detecting system employs
continuous wire-type elements to monitor the
engine areas, while the heater fire detecting system
employs a bimetal type element in each heater
combustion chamber. Power for the detecting
system is taken from the 115-wolt, 400-cycle ac
bus, while de 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 Z2-ampere fuses labeled ENG,
FIRE DET,, two 5-ampere circuit breakers labeled
FIRE EXTINGUISHER LEFT and RIGHT, and
two b-ampere circuit breakers labeled FIRE
EXTINGUISHER 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
grouped 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
is provided. For the purpose of engine fire
detecting and extinguishing, each engine nacelle is
divided into two zones; zone 2 iz between the
auxiliary and the main firewalls and forms the
engine accessories compartment, while zone 3
extends from the main firewall aft to the front spar
and includes the main gear well. The fire detecting
element monitors only zones 2 and 3 and the
extinguishing agent is available only to zones 2 and
3.

Engine Fire Extinguisher Handles.

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
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Figure 1-18

1-39



T.0. 1C-7A-1

marked FIRE-PULL and incorporate red waming
lights. When either handle is pulled a cartridge is
electrically detonated and a slug iz 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 is required,
the handle is pushed in and turmed 90°
counterclockwise and pulled again. In this case the
second container will be discharged.

NOTE

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

Engine Fire Warning Lights.

Two engine fire wartiing 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.

KNOTE

When a wamning light fllnominsies to
indicate an overheat condition it will go
out when the condition ne longer exists.
The light will illuminaste again if a
further overheat condition oceurs.

Eniine Fire Detection Tast Switch.

A toggle switch marked FIRE DETECTION, is
located in the center of the emergency panel
{figure 1-13). The switch is springloaded to the
down {(off) position. When held {up} in the TEST
positicn all engine fire wamning lights should
flluminate. Failure of the lights to illuminate
indicates a fault in the detecting circuit, conirol
unita, or individual lights.

NOTE

The test switch is not commected to the
heater fire wamning lights.

Engine Fire Extinguisher Indicating Discs.
A yellow and a red colored dise are located on the

underzide of each wing between the nacelle and the
fuselage (figure 1-20)., When a fire extinguisher
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handle is pulled, a plunger operated by the pressure
of the exfinguishing agent punctures the yellow
dise. Should either container reeach an excessive
temperature, a thermal plug in the container will
melt and allow the extingnishing agent t¢ blaw out
the red disc and exhaust to atmosphere.

HEATER FIRE DETECTING AND EXTINGUISHING
SYSTEMS,

The combustion heaters of the flight and cargo
compartment heating systems mre each provided
with a fire detecting circuit and an indicator light,
a one-pound bottle of carbon dioxide {COg) fire
extinguishing agent, and two indicating discs. Each
heater fire detecting and extinguishing system is
independent of the other, but both function in the
game manner., When the temperature in a heater
becomes excessive, it cgusese a bi-metal fire
detecting element in the heater combustion
chamber to complete an electrical circuit, powered
from the main bus, and the gppropriate heater fire
warning light on the emergency panel in the fight
compartment wili come on. When the light comes
on, the guarded extinguisher switch below the light
should be selected to its up position to complete
an elecirical circuit from the main bus. This
enetgizes & solenoid which actuates a rod on the
bottle, mounted on the heater tray, containing the
extinguishing agent. The rod unseats the check and
main velves at the top of the bottle and the
contents psss through piping to the heater
combustion chamber, and to a spray ring around
the heater inlet duct. At the same time the yellow
indicating disc is punched out to show that the
extinguishing system has been operated. If the
pressure in the boitle reaches a dengerous level,
usually due to excessive temperatures, a disc in the
flood valve of the botile will bregk and the
extinguishing agent released will blow cut the red
indicating dizgc.

Heater Fire Extinguisher Switches.

The heater air contral handles should be
sejected to close the air supply ducis
when a heater fire is indicated.

Two gunarded heater fire extinguisher switches are
provided below their respective warning lights on
the emergency panel (figure 1-18) in the flight



compartment. 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.

Heater Fire Warning Lights.

Two press-to-test heater fire warning lights are
mounted on the emergency panel (figure 1-18).
The lights are marked FIRE CONTROL, COCKPIT
HEATER FIRE WARN, and FIRE CONTROL,
CABIN HEATER FIRE WARN respectively. The
appropriate light will illuminate when an overheat
condition exists in either the flight compartment
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 alrcraft nose while those for the
cargo compartment are on the right side of the
tuselage, forward of the wing. The dises indicate in
a similar manner to the engine fire extinguisher
indicating dises.

PORTABLE FIRE EXTINGUISHERS.

Three Type CF3Br portable fire extinguishers are
mounted in guick release clips, one below the
pilot’s seat, one on the aft face of the cargo
compartment forward bulkhead, and one on the
left eargo compartment wall immediately aft of the
cargo compartment passenger door. The
extinguishing agent is released when the
hand-operated lever at the top of the extinguisher
is depressed.

EMERGENCY EXITS.

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

Flight Compartment.

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
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and copilot’s seats. Access to 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 tuming a handle, marked
EXIT RELEASE-PRESS BUTTON 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 INSIDE DOORS
BEFORE PULLING HANDLE. 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 bution
adjacent to the handle and tuming the handle,
located on the roof at the hatch, marked EXIT
RELEASE PRESS BUTTON AND TURN
HANDLE, The roof hatch is hinged on the
right-hand side and is not jettisonable. A webbing
strap marked EMERGENCY SLIDE is fitted below
the roof hateh on the bulkhead and is provided to
aid escape from the flight compartment. The 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
The handle is marked EMERGENCY EXIT - LIFT
GUARD AND TURN HANDLE TO OPEN. The
right passenger door is jettisonable, and has a
jettison lever handle above the door marked
CABIN DOOR JETTISON - PULL 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 exit. 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 PULL HANDLE, When the cargo
door is jettisoned, the draftproof door is
atutomatically retracted. The cargo door may also
be jettisoned from outside the aircraft by a handle,
located on the right side of the fuselage aft of the
passenger door, marked CARGO DOOR
JETTISON OPEN HATCH AND PULL
HANDLE.
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MISCELLANEQUS EQUIPMENT.

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

First 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 side
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
compartment to the left of the interconnecting
door. The axe is strapped into position by Velero
tape which fastens around the handle, and is
released by peeling one end of the tape off the
other end.

ENTRANCE DOORS.

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

PASSENGER DOORS.

Two passenger doors at the aft end of the cargo
compartment, one on either side, are provided.
Both doors are fitted with flush handlez which
spring out for grasping when a button next to the
handle is pressed, Both deors 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.

FLIGHT COMPARTMENT 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 in operation to the passenger doors. When
the flight compartment bottom hatch iz opened
from the outside, the folding doors in the flight
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compartment floor must be pushed upwards to
gain access to the flight compartment.

CARGO COMPARTMENT/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 REMAIN OPEN WHEN
CARGO IS CARRIED. The door is held in the
fully open position by a lever catch.

Draftproof Door.

A retractable draftproof, semiprigid door separates
the cargo compartment from the tail compartment
and the cargo door. A strap and a cable are
provided as hand grips to be used for extending the
door and for aiding spring assits in retracting the
door. The door will automatically retract if the
cargo door is jettisoned.

SEATS.

The pilot and copilot seats are identical and each is
of tubular construction with fiberglas seat pan and
cushioned seat. Each seat is adjustable horizontally
and vertically and can be located at the reguired
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 is equipped with a Type MB-2ZA shoulder
harness attached to the Type MA-1 inertia reel or
the Type MA-2 multidirectional 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-1 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,

HORIZONTAL ADJUSTMENT LEVERS.

The flight compartment seats can be individually
adjusted 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 posilion, and pulling either of them
up mechanically withdraws two eyebolts from
their engagement holes in each pguide rail and
allows the seat to be moved forward or aft to the
desired position. Releasing the spring-loaded levers
allows the eyebolts to engage with the holes
nearest to that position when the seat is readjusted
glightly forward or aft.

VERTICAL ADJUSTMENT LEVER.

The flight compartment seats ean 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 left side under the front of
the seat pan, and spring-loaded to the aft position.
Pulling the lever forward from the right side
mechanically withdraws two eyebolts from their
engagement holes in the frame assembly bottom
slides, and allows the seat to be moved upward
under the influence of two springs, or downward
under the influence of the occupant’s weight, to
the desired position. Releasing the spring-loaded
lever when the desired height is reached allows the
eyebolts to engage with the holes nearest to that
position. Insure that eyebolts are securely engaged.

SHOULDER HARNESS REEL LOCK LEVER.

WARNING

When the shoulder harness reel lock lever
is in the forward position at manual
lock, leaning forward is restricted.
Therefore, prior to an emergency
landing, all the reguired switching
operations should be carried out before
selecting manusl lock.
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A two-position shoulder harness reel lock lever,
with quadrant assembly, is attached to the left side
of each pilot’s seat pan. The lever is used to actuate
the reel mechanism into the “manual lock” (lever
forward), or the *“‘automatic lock™ (lever aft),
position. In the manual lock position the seat
oceupant i restrained against any forward or
sideways movement, and this position is used for
crash landing or ditching. In the automatic lock
position the seat occupant may lean forward 18
inches, if desired. In aircraft fitted with the Type
MA-1 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. It will also lock at increased ‘g’
increments, within a 120° forward arc. In aircraft
fitted with the Type MA-2 reel, should an
acceleration be imparted to the seal occupant, in
any direction, of between 2 to 3g, the reel will lock
and prevent the seat occupant from being thrown
forward or sideways. In both types of reel, after
being locked automatically, unlocking is carried
out by moving the reel lock lever fully forward and
then fully aft. This will return the reel to the
automatic lock position.

AUXILIARY EQUIPMENT.

Equipment not directly contributing to the flight
of the aircraft, but which enables the aircraft to
periorm certain specialized functions, is described
in Bection 1V. The following systems and
equipment are covered:

Heating and Ventilating Systems.
Deicing System.

Oxygen System.

Lighting Equipment.

Alarm Bell System.

Ignition Analyzer

Winterization Equipment.
Radios.

Mavigation Equipment.

Hadar.

S S S e
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servicing

data

FUEL QUANTITY

FUEL TANK (STANDARD OR FULLY FUEL*® USABLE IN LEVEL
BELF-SEALING) SERVICED GAL | POUNDS FLIGHT {APPROX) GAL

LEFT WING STANDARD 414 2484 414
TANK SELF-SEALING 403 2418 403
wormar | FICHT WING STANDARD 414 2484 414
g TANK SELF-SEALING 403 2418 403
TOTAL (NORMAL | STANDARD 828 4968 828
CONFIGURATIONY gp1 F.SEALING 806 4836 806
FORWARD TANK 480 2880 480
FERRY | REAR TANK 480 2880 480
TOTAL (MAXIMUM FOR FERRY) 1,788 10,728 1,788

NOTE

USABLE FUEL CAPACITY FOR LEFT AND RIGHT WING TANKS IS
REDUCED APPROXIMATELY 5 PERCENT ON AIRCRAFT WITH T.O.
1C-7TA-589 INCORPORATED.

*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 TEMPER-
ATURE. THE FUEL QUANTITY GAGES DO NOT HAVE THE NOTATION FULL, AND VARIATIONS
IN GAGE READINGS SHOULD BE ANTICIPATED WHEN THE TANKS ARE FULL.

OIL QUANTITY
EACH MAIN OIL TANK GAL AUXILIARY OIL TANK GAL
USABLE OIL 20.4 (USED WITH LONG RANGE
AIRSPACE 7.5 FERRY TANKS)
SUMP (TRAFPED TO ENGINE
BUT DRAINABLE) 1.8 USABLE OIL 18.0
TOTAL TANK VOLUME 29.7

NOTE

22.2 GAL OIL ARE REQUIRED TO REPLENISH A TANK AFTER A
COMPLETE OIL CHANGE,

FLUID SPECIFICATIONS

FUEL:

OIL:

ALTERNATE FUEL:

HYDRAULIC FLUID:
DEICING FLUID:
PROP DEICER FLUID:
ENGINE FIRE EXTINGUISHER FLUID:

MIL-G-5672, GRADE 115/145
MIL-G-5672, GRADE 100/130
MIL-L-22851, TYPE 11, GRADE 1100

MIL-H-5606
TT-1-7356
TT-1-735

FREON 13B1 AND 13B2 (TROPICAL)
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servicing diagram

FUEL TANK

FUEL TANK GROUNDING JACK

FUEL TAMK FILLER NECK

PROPELLER DEICING SYSTEM RESERVOIR
FUEL TANK BOODSTER PUMP AND MANIFOLD
WATER DRAINS

OIL TANK

OIL TAMK DRAIN

FUEL SYSTEM FILTER DRAIN

ENGINE FIRE EXTINGUISHER INDICATING
DISCS (ON WING LOWER SURFACE)

CABIN HEATER FIRE EXTIMNGUISHER CONTAINER
ENGINE FIRE EXTINGUISHER CONTAINER
EXTERNAL POWER RECEPTACLE (LH SIDE OF
FUSELAGE)

. EXTERNAL POWER CART

EHGINE DRAIN BOX

. OIL PRESSURE TRANSMITTER (COLD WEATHER

SERVICING POINT)

THRUST INDICATING SYSTEM MOISTURE TRAPS
HYDRAULIC SYSTEM RESERVOIR

BATTERY SUMP JAR

2,

FH

BATTERY
EMERGENCY OXYGEM CYLINDER AND GAGE

« HYDRAULIC SYSTEM GROUMD RIG CONMECTION 1

POINTS

BRAKE ACCUMULATOR, EMERGENCY AIR
BOTTLES CHARGING POINTS

MOSE GEAR DOWN EMERGENCY AIR BOTTLE
FLIGHT COMPARTMENT HEATER FIRE EXTIN-
GUISHER IHDICATING DISCS

FLIGHT COMPARTMENT HEATER FIRE EXTIN-
GUISHER COMTAINER

. PITOT STATIC SYSTEM MOISTURE TRAPS

T. OXYGEM CYLINDERS (2) AND GAGE

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

. DXYGEN CYLINDER (1) AND GAGE

{MIRCRAFT PRIOR TD SERIAL MO, 62.4171)

. CABIN HEATER FIRE EXTINGUISHER INDICATING

DISCS (ON FUSELAGE SIDE}

HYDRAULIC FLUID SUMP FILLER PLUGS

(HOT SHOWN) FOR REVERSIBLE PROPELLERS
ARE LOCATED ON THE TOP LH SIDE OF EACH
PROPELLER CONTROL UNIT,

Figure 1-20
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SECTION Il
NORMAL PROCEDURES

TABLE OF CONTENTS

PREPARATION FOR FLIGHT ..coeve e, 2-1
PREFLIGHT CHECES....cocveveseceerrncirersssaans 2.2
BEFORE STARTING ENGINES ..o 217
STARTING ENGINES ....covevciiesiaisrereiins 2.18
BEFORE TAXIING ...ooveveeomcneecemarssssons 2-21
TAXIING Loirieiiverereriesssseessessrersssessssesseesases s 2-25
ENGINE RUNUP ...ooveeeeeeeeeeeeees i e 2-28
BEFORE TAKE-OFF...cooeieece e sisveeseas 3-41
TAKE-OFF (oo iasbree e resessans sesssssssneens 2-33
AFTER TAKE-CFF/CLIMB ...cooevoviiriianee. 2 36

PREPARATION FOR FLIGHT,
OPERATING RESTRICTIONS.

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

FLIGHT PLANMNING.

Determine the fuel quantity, power settings,
airspeed etc, necessary for the successful
completion of the proposed mission by using
performance data contained in T.O. 1C-7A.1-1.

TAKE-OFF AND LAKDING DATA CARD.

The Take-OQff and Landing Drata Card is included
with the Pilots abbreviated Checklist, T O, 1C-TA-
1CL-1. Prior to each flight, & complete takeoff
and landing data card must be completed for those
flights departing airfields with less than 3000 feet
of available runway, when the density or pressure
altitude exceeds 4000 feet, or when gross weight
excecds 28,500 pounds. If these conditions are

CRUISE ... i s e 937
DESCENT ... e s 2.38
BEFORE LANDING ........voniiiiimmniisen. 240
LANDING. ..o s s e 240
TOUCH AND GO/CLOSED TRAFFIC

PATTERN .. .. v iie i ennn e 2-45
AFTER LANDING ..o 2.46
POST FLIGHT ENGINE CHECES................ 246A
ENGINE SHUTDOWN .....ooirmmmarrrinnnsssrranns 2-47
BEFORE LEAVING THE AIRCRAFT .......... 249

not present the pilot may elect to complete an
abbteviated TOLD card with applicable perform-
ance data

CHECKLISTS.

The Flight Manual contains the normal and emer-
gency procedures, The checklists have been issued
as z separate technical order, T.O. 1C-TA-1CL-1.
For information pertaining to use of the checklist,
refer to AFE. 60-9,

The pilat i3 responsible for the proper use of the
checklist. He will insure that it iz used in direct
reference during ground and flight operations
except during take.off, landing, or critical
emergencies, (In these instances flight crews will
refer to the applicable checklizi before performing
the cperation, or afterward to insure completion of
all phases of the operation concermned.) The
nomenclature F, CF, FM and LM used hereafter
will refer to the pilot, copilat, flight mechanic and
lcadmaster respectively. The copilot will read the
checklist and will not proceed past an item
requiring a response until the designated crew

Change 7 241
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member has responded. If the action taken is to be
reported to the person reading the checklist, the
action shall be in guotation marks. Action taken
that is not in gquotation marks indicates that the
crew member completes the action and remains
silent. When more than one crew member has the
same response to the same item, the crew members
subsequent to the initial crew member responding
need respond only with his crew position.
Sequence of response will be in the order as shown
on each checklist, There are two categories of
checklists: Mandatory — These cover phases of
action that shall be performed in conjunction with
direct reference to the appropriate checklist.
Non-mandatory — These cover phases of action
which need not be performed with direct reference
to a checklist. The flight crew is required to review
these checklists before entering the indicated phase
of action or to use them for clean-up purposes
after an emergency procedure has been completed.

WEIGHT AND BALANCE

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
and loading data. From this and flight information,
complete anticipated landing gross weight and
MAC index. Weight limitations are covered in
Sectiomn V. A weight and balance computer is
provided with the aircraft. It is the responsibility
of the pilot to ascertain that the aircraft has been
properly loaded.

ENTRANCE.

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
aircraft. However, if necessary, entrance through

the roof hatch or bottom hatch in cockpit floor
area is permitted.

STANDARD TERMINOLOGY.

To assure complete understanding by all crew
members, the f[ollowing terminology and
procedures will be used:

Standard Power Terminology.

1. Max Power

2. METO Power

22 Change 3

3. Climb Power
4, Cruise Power

The checklist challenge will be standard
terminology. During eruise power changes the pilot
will control throttle movement and call for the
proper rpm settings by stating desired rpm.
Example: “RPM-twenty-one-fifty."”

Flap Settings.

Flap settings will be requested in the following
manner.

“Flapﬂ t.h.il'ty.”
Az Required Items.

Whenever a checklist item is affected by climatic
conditions or hours of darkness, AS REQUIRED
will be indicated on the checklist for the usual
action entry. However, during accomplishment of
the checklist, 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
INSPECTION, INTERIOR INSPECTION, TOP OF
AIRCRAFT CHECK, CARGO COMPARTMENT
CHECK, and EXTERIOR INSPECTION. The pilot
is responsible for assuring that the visual
inspections have been accomplished. The actual
accomplishment may be delegated to the copilot or
flight mechanic.

NOTE

The basic flight crew consists of a pilot,
eopilot, and flight mechanie.

NOTE

The pilot is responsible for insuring that
the maintenance personnel have
performed the dash 6 inspections in
accordance with T.0. 1C-TA-6. The
visual inspections requirements of this
manual are predicated upon this
assumption. However, checks of any
eguipment involving safety are
duplicated in the preflight checks,



THRU-FLIGHT INSPECTION.

When the airplane is flown on the same mission, by
the same crew, during the same day, and no
maintenance or servicing is required, only those
items preceded by an asterisk (*) need to be
checked. When maintenance or servicing is
required, only those systems and interior or
exterior checklist inspection items affected need be
checked prior to the next flight. All items in the

T.0. 1C-7A-1

Before Take-Off and subsequent checklist must be
accomplished for all flights. For flights when
engines are not shutdown, air crews may proceed
from the After Landing Checklist to the Before
Take-Off Checklist.

NOTE

An_ignition system check should be
performed prior to each take-off.

e T e e e s R e e e P e e B e W

BEFORE INTERIOR INSPECTION.

1, External power unit

2. Fire extinguisher

3. Wheel chocks

4. Gear down locks

5. Static ground wire

6. Pitot and canopy covers

7. Before interior inspection checklist
INTERIOR INSPECTION

1. Forms 781

a. Status of aircraft

b. Fuel, oil, deicing fluid, and oxygen
service

2. Form 365F and load adjuster
3. Navigation publications
4. Hydraulic panel
a. Hand pump selector
b. Emergency landing gear down selector
¢. Nosewheel down selector
d. Brake accumulator charging selector

e. Nosegear air bottle selector

In place
In place
In place
Installed
In place
Removed

Complete

Checked
Checked

Checked

Checked
Checked
Checked
NORMAL
OFF

OFF

OFF

Change 2 23
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i s
12,

13.

14.

16.

16.

24
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. Cockpit air handles As required
. Nosewheel steering switch ON
. Brake emergency lever IN fSecure
. Autofeather switch OFF
. Emergency panel Checked
a. Engine fire extinguisher handles IN /Horizontal
b. Fuel emergency shutoff switches DOWN /Guarded
c. Oil emergency shutoff switches DOWN /Guarded
d. Cockpit heater fire extinguisher switch DOWN /Guarded
e, Cargo compartment heater fire DOWN [Guarded
extinguisher switch
Gyro compass switch SLAVE
Copilot’s attitude indicator CAGED
Free stream pressure selector NORMAL
Engine switch panel Checked
a. 0Oil dilution switches OFF
b. Vent door switch Ap desired
c. Hot fuel prime switch OFF
d. Battery switch OFF
Windscreen panel Set
a. Windshield wiper switch OFF
b. Windshield heat switch OFF
Flaps 40 degrees
NOTE
Visually check that flaps are in FULL
down position. If necessary use hand
pump to lower flaps. Use brakes to
deplete hydraulic pressure.
Ignition switches OFF



17. Landing gear selector lever

18. Gust lock

19

20
21
22
23
24

25

26
29
28

29
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DOWN

LOCKED

Assure the gust lock is unlocked prior to
any flight control check, engine run-up,

or take-off.

. Circuit breaker panel
a. Circuit breakers

b. Emergency bus switch

¢. Secondary bus switch (battery preflight

only)
d. FM power switch
e. Instrument transformer
f. Fuse caps
. Emergency exit lights
. Seat belt/smoking sign switches
. Cargo door master switch
. Main gear emergency handle
. Emergency slide
. Heater and ventilation panel
a, Master switches
b. Fuel switch
¢. Ignition switches
d. Anti-icing switches
. Hydraulic pressure shutoff valve
. First aid kit
. Hydraulic reservoir

. Emergency exit jettison handle
Portable fire extinguisher

Checked
CLOSED
NORMAL

UFP

OFF

MAIN

Secure
Checked/OFF
ON

ON
Checked/Secure
Checked
Checked

OFF

OFF
NORMAL
OFF

ON

Checked
Checked
Safetied
Checked

Change 3
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I 31. Portable oxygen bottle and face mask Checked
§ 32. Emergency escape exit Checked
a. Inverter and battery access panels Secure
b. Escape hatch release handle Locked
I 33. Power ON
a. Battery voltage Checked/OFF
b. External power ON
NOTE

When external power is not available the
battery will be used to complete the
power on checks.

| 34. DC warning, indicating, and press to test Checked
lights
a. Propeller reverse/auto feather (3)
b. Emergency panel (6)
c. Doors unlocked (1)
d. Marker beacon (1)
e. Fuel low level/pressure (4)
f. Windshield anti-icing (2)
g. Landing gear (3)
h. 0Oil low level /pressure (4)
i, Generator/inverter failure (4)
j. 26 volt ac failure (1).
k. Ramp 157 (1)
l. Heater control panel (3)
m. Hydraulic low pressure lights (2)

26 Change 3
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35. Pitot heat Checked

WARNING

Physically touch the pitot heads for
heat. Do not leave the heat applied and
wait before feeling the heads as serious
burms may result.

36, Propeller anti-icing Checked (when use is anticipated )
37. Windshield anti-icing Checked (when use is anticipated)
a. Windshield heat switch NORMAL
b. Failure lights Out
c. Windshield heat switch OFF
NOTE

If the ambient temperature is greater

than 81°F (27°C), do not operate
windshield anti-icing on the ground.

38, Landing gear warning switch TEST

NOTE

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

3%, Alarm bell Checked
40. Troop jump lights Checked
41. Inverters Checked

a. Tum switch to MAIN and check both
inverter lights are out

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

¢. Leave the inverter switch on
STANDBY

Change 4 2-7
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42, Engine fire detector system

Checked

Inoperative fire detection circuits must
be corrected prior to flight. Fires in
certain accessory areas could develop

43, Fuel system

28

b.

(1)

(2)

before detected by other means.
Checked
a. Quantity and distribution Checked
Indicating system Checked
Press the fuel quantity test
button and note a decrease on the
fuel gages
ERelease the buttons and note the
gages return to original settings
Checked

Crossfeed

(1)

(2)

(3)

(4)

(5)

(6)

Change 4

NOTE

When engines are not running, position
fuel pumps to NORMAL prior to
selecting HIGH to preclude damage to
the earburetor diaphragm.

Turn the left boost pump to
NORMAL and check left fuel
pressure increases

Turn the fuel selector to BOTH
ON LH TANK and check right
fuel pressure increases

Turn the left boost pump to
HIGH and note pressure increases

Turn the fuel selector to
NORMAL and check right fuel
pressure decreases

Turn the left boost pump OFF
and check left fuel pressure
decreases

Repeat the procedure with the
right boost pump and fuel
selector



44, Inverters
45, Secondary bus switch
46, Power
47. Interior inspection checklist
TOP OF AIRCRAFT CHECK
1. Fuselage general condition
a. Antennas
b. Cargo compartment heater ducts
2. Left wing
a. 0Oil cooler
b. Top accessory vent door
c. Oil quantity

d. 0Oil tank filler cap dipstick and access
cover panel

e. Propeller deicing quantity, filler cap
and access panel

f. Fuel tank filler cap and access cover
panel

g- Wing skin and control surface general
condition

3. Right wing
a. 0il cooler
b. Top accessory vent door
c. Oil quantity

d. 0Oil tank filler cap dipstick and access
cover panel

e. Propeller deicing guantity, filler cap
and access panel

f. Fuel tank filler cap and access cover
panel

OFF
DOWN (Guarded
As required

Complete

Checked

Checked

Checked

T.0. 1C-7A-1
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g. Wing skin and control surface general
condition

4. Top of aircraft checklist Complete

CARGO COMPARTMENT CHECK

1. Oxygen compartment Checked
a. Pressure Checlked
b. Filler valve Closed
2. Statie line retriever As reguired
3. Forward portable fire extinguisher Checked
4, Crash axe Checked
5. Preheat outlet cover Secure
6. Pendulum release handle Checked
a. Cable Recessed
b. Handle Secure
7. Storage compartments Checked
B, Tiedown devices Checked
9. Seat and seat belts Checked
10. Cargo floor/rollers Checked
NOTE

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

compartment.

11. Ventlation levers As desired
12, Emergency exit Checked
13. First aid kits Checked
14. Anchor lines and attachments Checked
15. Door emergency exit Checked
16. Ramp extensions Stowed
17. Ramp door Checked

2-10
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18. Cargo door jettison mechanism /handle Checked/Safetied

L
E CAUTION g

The cargo door jettison mechanism is
properly locked when the red setting
lever and the adjacent brackets of the
locking carriage are aligned. The setting
lever must also be safety-wired to the
angle brackets using 0.020 inch copper
safety wire.

Changa 2 2-10A/(2-108B blank])
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19. Steady strut and steady strut attachment pin Stowed

20. Ramp and cargo door control handles Checked

21. Cargo loading light Checked
! CAUTION |

The light should be stowed with the lens
down to prevent scorching or burning of

material in the stowage well.
22. Left troop door Checked
23. Rear portable fire extinguisher Checked
24, Cargo compartment checklist Complete
EXTERIOR INSPECTION
1. Left aft fuselage Checked
a. Condition of skin
b. Passenger door
¢. Windows
d. Emergency exit
2. Left inboard wing Checked

a. Flaps and flap well
b. Condition of skin
c. Engine fire extinguisher discs
d. Fluid leaks
3. Left wheel well Checked
a. Geardoors
b. Fluid leaks
c. Drag strut and linkage
d. Uplocks

e. Electrical installations

Change 2 21
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exterior inspection diagram

EXTERIOR INSPECTION

YISUALLY EXAMINE EXTERIOR OF AIRCRAFT
IN ACCORDANCE WiTH THE ABOYE FIGURE

4. Left main gear Checked

a. Strut (7-1/2 to 9-1/2 inches extension)

b. Tires and wheels

c. Brake assembly

NOTE

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

d. Weight switch

e. Pneudraulic lines

5. Left outboard wing Checked

a. Augmentor tubes

2-12
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b. Fluid leaks

¢. Flaps and flap wells
d. Control surfaces

e, Control hinges

f. Navigation light

g. Access panels

h. Deicing boots

i.  Stall transducer

j. Landing light

6. Left engine Checked
a. Vent doors
b. Fluid leaks
c. Cowling
d. Engine intakes
e. Propeller assembly

(1) Check dome plug and retainer nut
are safetied

{(2) Check dome, hub, and control
unit for leaks and security

(3) Check condition of blades
7. Thrust indicator pitot heads Checked
8. Left inboard wing leading edge Checked
a. General condition
b. Heater intake
9. Left forward fuselage Checked
a. Skin and antennas

b. Brake accumulator pressure (800 to
850 psi)

2-13
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c. Brake emergency air pressure (1500 to
1600 psi)

d. Hydraulic leaks
e, Nose access door
f. Static ports
g. Cockpit heater fire extinguisher discs
h. Top access panel
i. Cockpit heater ducts
10. Pitot tube
11. Nose gear
a. Door safety pins
b. Nose gear doors
c. Nose steering limit blocks
d. Steering disconnect pins
e.  Weight switch
f. Tires and wheels

g Strut (8-1/2 to 10-1/2 inches
Sy, e

extension)
h. Taxi light
12. Pitot tube

13. Right forward fuselage
g. Radome
b. Cockpit heater duct
c. Top access panel
d. Static ports
e. Hydraulic lines

f. Emergency air bottle (1200 to 1300
psi) —

g. Oxygen system pressure (1800 * 50
psi)

2-14
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Checked

Checlied

Checked

Checked



Nose access door
Bottom eecape hatch
Antennas

Cargo compartment heater fire
extinguisher discs

14. Right inboard wing leading edge

a.

b.

Ram air intake duct

Generat condition

15. Thrust indicator pitot heads

16. Right engine

a.

a.

Propeller assembly

(1) Check dome plug and retainer nut
are safetied

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

(3} Check condition of blades
Engine intakes

Cowling

Fluid leaks

Yent doors

17. Right outboard wing

Landing light
Stall transducer
Deicing boots
Avccess panels
Navigation light
Control hinges
Control surfaces

Flaps and fiap wells

Clased /Secure

Checked

Checked

Checked

Checked

T.0. 1C-TA-]
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i. Fluid leaks
j.  Augmentor tubes
18. Right main gear Checked
a. Pneudraulic lines
b, Weight switch
c. Brake assembly
NOTE
Check that brake pins are not recessed
more than 5/16 inch within the threaded
bushing and that dise-to-puck-housing
distance does not exceed 7/16 inch.
d. Tires and wheels
e. Strut (7-1/2 to 9-1/2 inches extension)
19. Right wheel well Checked
a. Gear doors
b. Fluid leaks
c. Drag strut and linkage
d. Uplocks
e. Electrical installations
20. Right inboard wing Checked
a. Fluid leaks
b. Engine fire extinguisher discs
¢. Condition of skin
d. Flaps and flap well
21. Right aft fuselage Checked
a. Condition of skin
b. Passenger door

¢. Cargo door jettison handle

2-16
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22, Lmpennage Checked

a. Yertical stabllizer, rodder, and trim
tabs

b, Horizontal stabilizer, fairings, elevators,
and irim tabs

. Cargo door

d.  Steady strut As required
e,  Tail tiedown ring As required
CAUTION

The tail tiedown ring shall be removed
prior to airdrop operation to preclude
the possibility of damage to parachutes
during deployment.

23, Static ground wire Removed

94, Exterior inspection checklist Complete
BEFORE STARTING ENGINES,

1.

Forms 781 and 365F and wnavigation “Checked™ F
publications
Pilot's hriefing “Complete™ P
Passenger briefing “Complete™ P
Seats, rudder pedals, safety beld, shoulder “Adjusted ™ F, CP
harness

NOTE

The pilot’s mdder adjustment handie
will be positioned so as nol to obstruct
the view of the hydraufic gages and
warning lights.

Command radio and FM radio switch ON CP

NOTE
During the batiery siart when tower and
fire fichting facilitics are nol available,
the command radio should not be turned
O until after engine start.

Eleclrical power panel Het CP
a.  CGenerator switches ON
b, Inwerter switch As reguired

NOTE

inverter switch will be MAIN when using
extemal power. Inverter switch will be
OFF when uging battery power.
Change 6 217
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7. Oxygen regulators

*8, Parking brakes

9. Instruments

*As required ™

“S’Et”

CAUTION

If hydraulic pressure has been depleted,
the brake system must be pressurized to
a minimum of 1000 psi by use of the
hydraulic handpump before engines are
started.

“Checked™

Check engine instruments, manifold pressure,

and flight instruments.

#10. Carburetor air
11. Flaps selector
*12, lgnition switches
13. Mixtures

14. Propellers

15. Throttles

“COLD/RAM"
e

“OFF”

“IDLE CUTOFF”
“FULL INCREASE”

{LSE.t »

The throttle friction lock lever should
never be tumed more than 3 turns
{ counterclockwise) from the friction
applied position.

NOTE

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

*16. Landing gear selector “"DOWN™
*17. Down locks/steady strut/doors “Aboard/Closed™
#18. Before starting engine checklist “Complete™

STARTING ENGINES.

¥l

Propellers/fireguard

* 2 Power

2-18
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“Clear/Clear posted™

"ON™

P, CP

FM

cp

P, CP



* 3. Navigation lights ON
#* 4, Right boost pump “NOEMAL™
* 5. Right engine Start

NOTE

The pilot will engage the siarter switch
and after the minimum propeller
revolutions are noted, he will direct the
copilot to ium the ignition switch on.
Simultaneously, the pilot will engage the
vibrator and primer switches ahd hold
until the engine starts. After the engine
starts, the starter and vibrator switches
will be released. If a battery start has
been made, the copilot will tum the
inverter switch to MATN at this time.
Both pilots will chéck engine pressures
and the hydrantic pressure while noting
the manifold pressure of the engine that
has not been started. The pilot will
stabilize the engine at 800 rpm with
throtiles and prime. When proper engine
indications are noted, the pilot will
direct the copilot to move the mixture
lever to RICH. When a rpm drop is
noted, the primer switch will be released.

a. Engage gtarter switch

If a liguid lock i encountersd, do not
rotate the praopeller,

{1) Tum prop through 15 blades

when engine has been shut down
for a pericd of ohe hour or longer

{2) Turn prop through 6 blades if
engineg has been shut down less
than one hour

b, Ignition switch on

c. Engage vibrator switch

T, 1C-7A-1

cP
P

B, CP
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d. Engage primer switch

Do not use mixture to prime engine
except for extreme cold weather
operations. Simultaneous use of both
primer and mixture often results in
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.

e, Set throttles for 800 rpm

f. Tum inverter switch to MAIN during a

battery start.

g. Check oil pressure indication

i CAUTION §
i

A positive indication of oil pressure must
be indicated immediately or engine will
be shut down. 30 psi must be indicated
within 30 seconds or engine will be shut
down.

h. Move mixture to AUTO RICH

i.  Tum the boost pump switch OFF

# 6, Pressures/rpm

* 7. External power

2-20

“Checked™

E CAUTION |
i

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

NOTE

® 1000 rpm is recommended for all static

ground operations.

® Check oil, fuel, hydraulic, and suction

pressures for proper indications,

*Ag required™
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* 8. Battery switch “ON* P
#* 9, Left boost pump “NOEMAL™ P
*10. Left engine Start P,CP
NOTE
Repeat the same starting procedures for
left engine.
#11. Pressures/rpm “Checked" P

NOTE

Check oil, fuel, and hydraulic, and
suction pressures for proper indication.

*12. Flaps : UFP cP
*13. Carburetor air switches As required cp
#14, Starting engines checklist “Complete™ CcP

BEFORE TAXIING.

# 1. Inverters/radio console *Ag required” F, CP
a. Radios ON
b. Navigation equipment ON
¢. Radar inverter ON
d. Radar function switch STANDBY

E CAUTION |

Caution must be exercised in ground
operation to 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
15° up position. This system may be
employed to check operation of the set
in runup position prior to take-off in
instrument conditions.

e. IFF/SIF/AIMS STANDBY

Change 2 2-21
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* 2. Alarm bell

Checked

* 3. Ignition switch safety check “Checked”

a,

Throttles 800 — 1000 rpm

WARNING

The primary purpose of the following
check is to determine if the engine firing
ceases when the switch is in the OFF
position. However, it also serves as a
preliminary check for a possible dead
magneto. Each position should be held
long enough to amssure that ignition
continues in both L and R pesitions and
that ignition ceases completely in the
OFF position, If the engine does not
cease firing in the OFF position during
this check, it is an indication that the
magneto ground wire is open at some
point and any subsequent ignition check
will be unreliable. In this case personnel
must be warned to keep clear of the
propeller after the engine is shut down
until the defect is corrected.

Turn ignition switches from BOTH, to
L to R to OFF, stopping in each
position momentarily, then back to
BOTH.

4, Stall warning and flap check

2-22

On aircraft not modified by T.0. 1C-TA-606,
make stall warning and flap check as follows:

&,

b.

Close throttles
Check flaps are at zero degrees

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

Move test switch to the left, and note
both low intensity stick shakers operate

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

Turn switch to right and note stick
shakers stop

Change 1
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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

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

Release switch to OFF. Set throtiles to
1000 RPM. Select flaps to zero degrees.
Check that the flaps retract to the full
up position. Shakers may continue to
operate for approximately 10 seconds.
Indicator pointer should remain at the

triangular index

Change 1
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NOTE

Observe the flaps move from UP to
DOWN in 15-25 seconds, from DOWN to
UP in 30-65 seconds.

On gircraft modified by T.O. 1C-TA-606,
make stall warmning and flap check as follows:

a. THROTTLES 800 - 1000 RPM

b. Check flaps are at zero degrees

¢. Tumm stall warning test switch to the right
and note that shakers operate

d. Move test switch to the left, and note
stick shakers operate

e. Hold switch to left and lower flaps to 40
shakers should continue to operate

f. Release switch to OFF and select flaps
to zero degrees. Check that the flaps re-
tract to the full up position. Shakers
may continue to operate for approxi-
mately 10 seconds. Indicator pointer
should remain at the triangular index.

NOTE

Observe the flaps move from UP to
DOWN in 15-25 seconds, from DOWN to
UP in 30-65 seconds.

5. Generators Checked

a. Check volt readings 27.5V plus or
minus 0.5V and that ammeter readings
coincide within 10% of the total load

NOTE

~ Individual generator voltage can be read
i only if that generator is the only one on
the main bus,

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

¢. Turn left generator switch ON

d. Repeat procedure {or right generator

T.0.1C-741

Change 6
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6. Wing and tail deicing “Checked”
NOTE
Check only if icing conditions are
anticipated.
Set mode switch to MANUAL

7. Flight controls

d.

e.

Check vacuum pressure

Check deicing pressure

Check deicing boot operations

Set mode switch to OFF

8, Gustlock

“*Checked™
NOTE

Controls will be visually checked
through the full range for proper
movement.

HLDCKED'H

* 9 Altimeter-Encoder/Altimeter “Bet™

2-24

a.

Obtain taxi

clearance and altimeter

gsetting from the control tower

The local barometric pressure should be set
into the altimeter at field elevation using the
baroset knob on the front of the altimeter.
A field elevation check should be made after

barosetting.

Each altimeter should agree

with + 75 feet of field elevation. If errors
exceed these limits, discontinue operation un-
til the altimeter is re-zerced or replaced by
the appropriate facility.

Change 6

WARNING

It is possible to set the altimeter 10,000
feet in error and have the correct setting
on the baromefric scale. This occurs
when the barometric pressure set knob is
continuously rotated, until the
barometric scale is out of view and the
scale reappears from the opposite side. If
the correct altimeter setting is then
replaced on the barometric scale, the
altimeter will be in error by
approximately 10,000 feet. To avoid
this, always check the ten thousand feet
pointer for proper indication when
setting the altimeter.

P, CP, FM

P, FM

PLEP



CAUTION

During normal use of the baroset knob
on the AAU 21A/2TA altimeters, mo-
mentary locking of the barocounters
may be experienced. If this occurs, do
not force the setting. Application of
force may cause internal gear disengage-
ment and result in excessive altitude er-
rors., If locking occcurs, the required set-
ting may sometimes be established by
rotating the knob a full turn in the op-
posite direction and approaching the set-
ting again with caution,

Changs 5
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*10. Chocks/cargo compartment

*11. Before taxiing checklist

TAXIING.

} CAUTION |

The cargo door may be open during
ground operations. Passenger doors will
be kept closed when engines are running,
The ramp door will not be lowered
below the horizontal position while
taxiing.

“Complete"

“Removed [Secure”

T.0. 1C-7A1

FM

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. In turns or crosswind conditions, asymmetrical power may be necessary.
Differential braking imposes excessive side loading on the nosewheel and should be avoided if possible,

® Excessive or prolonged use of the brakes
while taxiing will cause overheating of
the brake assemblies with possible wheel
failure andfor tire or brake fire resulting.
Taxi speed can normally be controlled
by use of minimum engine power and
propeller reversing. 800 rpm is the

minimum continuous power

recommended during taxiing to

- minimize spark plug fouling.
® Flaps must be retracted when taxiing
over rough terrain. Extreme ecaution

must be exercised and very low taxi
speeds observed.

® Avoid turmms with brakes locked on one
side to prevent damage to the tires or the
main landing gear. When possible, avoid
braking to a stop in turns, since damage
to the nose landing gear and/or
supporting struture may result. See
figure 2-2 for minimum space and
clearance required for turning.
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Reverse taxiing is not recommended.

However if reverse taxiing is necessary,
the rnosewheel steering switch must be
on. Reverse taxing should be atarted and
stopped with the nosewheel centered,
the aircraft should bhe stopped with
forward thrust, Sharp turns and use of
brakes should be avoided. Brakes should
be applied gradually when braking is
necessary.

* 1. Brakes “Checked"
NOTE

o After the first flight of the day only the
pilot needsz to perform brake check.

# Hydraulic pressure must be monitored
during ground operations.

* 2. Fiight instruments *“Checked/Set™

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

Iz,  Check the heading indicators for proper
indication

¢. Uncage copilot’s attitude indicator
3. Propeller reversing “Checked™
8. Set carburetor air switches to filter

h. Set throttles to idle and push into reverse
position. Feather bution lights should
come ON, reverse lights should come ON,
feather button lights should go OUT

¢, Move throttles into reverse range and
check thrust indicator for “0" reading

E CAUTION |

Do oot exceed 000 rpm until oil
pressure stabilizes within normal
operating limits, Then, do not exceed
1200 om until oil temperature reaches
40" C and CHT reaches 80" .

2-26
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minimum turning radius and ground clearance

GROUMD CLEARAMCES
{LANDING GEAR IN STATIC POSITION)

PROPELLERS —— 21,9 IH.
FUSELAGE BOTTOM — 33.3 IN.
WING TIFS e 12 FT 8 IN,
TOP OF YERTICAL

5TABILIZER 31 FT 7M.

Ly, o
108 vip sorr & (28R

Figure 2-2

Move throttles into normal idle
position and check for hinding. The
feather button lights should come ON,
reverse lights should go OUT, feather
button lights should go OUT. Check
thrust indicators for positive thrust

indication

During feathering, unfeathering, and the
reversing cycles the propeller auxiliary
pump motor is operating. To prevent
burn-out of propeller auxiliary pump

motor, operations must be restricted to
20 seconds on and 10 minutes uff
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e, Catburetor air switches As required

4, Taxi checklist

ENGINE RUNUP.

* 1. Nosewheel, perking brakes

% 3. Engine instruments

3. Feathering systemn

a. Autofeather svstem

{1} &et throttles at

“Complete™

NOTE
Avoid continuous ground operation
under static conditions in a crosswind
with the prapeller governing.
“Centered /Set’?
“Checked”
NOTE
Do not advance throtiles beyond 1200

rpm until oil temperature reaches 40°C
.and CHT reaches B0°C.~ o

“Checked™
NOTE

One of the feather operational checks is
required during engine runup. It s not
regquired to check both autofeather
system and manual feather system. If the
use of the autofeather system is not
anticipated the sutofeather check is not
required, In this case proceed to manual
feather check.

10C0 rpm

{2) Turn autofeather switch ON and
check autofesther indicator light

itluminates

(3} Advance right

throttle until left

feathering button pulls in

NOTE

The feathering button light should
liuvminate and the autofeathering light
should go out.

{4) Return the right throitle to 1006
pm and simultanecusly pull out
the lefi feathering bution after a
100G — 200 rpm drop is observed

2-28

CP

P, CP

P, CP



NOTE

At the instant feathering commences a
pressure differential of 45 * 2-1/2
percent thrust should be indicated.

(6) Reset the autofeathering switch
by turning it OFF and then ON

(6) Repeat the procedure to check
the right engine autofeather
system

{(7) Tum autofeather switch OFF

Manual feather

(1) Throttles

(2) LH feather button
Return button to neutral after
200 rpm drop

(3) RH feather button

Return button to neutral after
200 rpm drop

4. Propeller operation

Set throttles to 1900 rpm

Set propeller to full decrease and check

that

the rpm decreases and stabilizes

between 1100 and 1350 rpm

Return propeller to full increase and
check the rpm retum to 1900

NOTE

It may be necessary to exercise the
propeller several times to obtain 1200

rpm.

5. Carburetor heat

a. BSet left carburetor heat lever to HOT

b.

Check for arise in CAT and decrease in

pm

1900 rpm

Depress

Depress

Checked

T.0. 1C-7A-1

P,CP
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Return lever to COLD position and
check for a decrease In CAT and an

increase in pm

Repeat procedure for right carburetor

heat lever

* &, Power and ignition system

2-30

a.

Set throttle: to
[HresEre

“Checled™

field barometric

Check that the tachometer indicates
2200 + 50 rpm, and that all
instruments are within desired range,
Check thrust mdicators for similar

readings

Turn ignition switch
obsepve rpm

NOTE

When making a power check,
approximately 2 rpm should he added
for each knot of headwind and 2 rpm
subtracted for each knot of tailwind.

to R position and

When rpm drop exceeds 150 or excessive
roughness iz encountered or ignition is
accidentally tumed OFF, retard throtile
to idle EPM before returning magneto
switch to BOTH.

MOTE

A drop of 50 to 75 rpm is normal.
Maximurm drop is 100 rpm provided no
engine roughiness is encountered. The
maximum spread hetween drops of right
and left magnetos should not exceed 40

rpm. It is essential thet all readings be =

allowed fto stabilize between ignition
switch chaiges. This must not be
construed to mean that the engines will
ke allowed to operate on single ignition
at this speed for an extended period of
time as preignition or detonation may
occur, A period as long as 30 seconds is
oot congsidered excessive but should not
be exceeded.

F,CP



d. Return ignition switch to BOTH
position to stabilize rpm

e. Repeat this procedure with ignition
switeh in L position

NOGTE

If unacceptable magnetc check occurs
use de-fouling procedure in Section VII,

f. Repeat the imition check on the other

engine

* 7. Gust lock “LOCKED™

8. Radios and navigation equipment “Checked™
* 0. Engine runup checklist “Complete™
BEFORE TAKE-OFF.

1. Mixtures “AUTO RICH"

2. Propellers "FULL INCREASE™

3. Hydraulic pressure “Checked™

4. Autcfeather switch “Az required™

WARNING

®* Take-oIf conditions such as gusty
cross-winds, inoperative nosewheel
steering, or a suspected inaccuracy of the
thrust differential system may reguire
the autofeather switch to remain OFF.
The pilet also may elect to leave the
autofeather switch OFF during a
short-field take-off.

# The autofeathering switch if used, must
be szelected ON before take-off only, and
selected to OQOFF after the power
reducticn following initial climb. Its use
during landing could be hazardous if a
go-around is attempted and one
propeller feathers due to uneven
acceleration of the engines,

T.O0.1C-7AA1

P,CP

CP

Cr
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5. Fuel panel “Set”
a. Fuel boost pumps NORMAL
b, Fuel quantity Checked
¢. Fuel selector NORMAL
6. Crew briefing “Complete”

a. Type take-off
b. Applicable performance data

o, Departure and emergency retum
procedure

NOTE
Only special procedures (weather,
formation, etc) need to be covered. If
any crew member is not completely
familiar with his duties and procedures,
as outlined in emergency section, these
areas will be covered.
7. Trim “Set™
8. Flaps “Set™
9. Instruments/warming lights “Checked™
a. Flight instruments
b. Flap position indicator
¢. Engine instruments
d. Warning lights
MNOTE

Maximum CHT for initiating the take-off
roll is 180°C and the minimum is 80°C.

10. Roof hatch “Secure”
11. Cargo compartment and engines “Checked™

a. Check engines for fuel, oil, and
hydraulic leaks

b. Check doors and escape hatches are
closed /secure

232
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¢. Check that steady strut, chocks, and
loose equipment are securs

d. Check brakes for overheat condition

e. Check that passengers are secure for

take-off
f. Check carge for fumes, leaks, and
tiedowns tight
NOTE
®The flight mechanic will visually check
both main gear brakes for evidence of
overheating due to dragging brakes
during taxiing.
ef ground operating time exceeds 10
minutes, comply with antifouling
procedures outlined in Section VII.
eOverhead shades should be stowed
during flight.
12, Carburetor air As required CP
13, Lights As required CP
14, Seat belts and shoulder harness “Fasten /Unlocked” B.CP
“Fasten /[Secure™ M
15. Before take-off checklist “Complete™ CP B
LINE UP
1. BMI's/magnetic compass “Checked™ P. P
2. IFF/SIF/AIMS As required cP
3. Anti-icing switches As required P
4, Flight controls “Checked" P
NOTE
Controls must be checked for freedom
of movement prior to flight anytime the
gust lock is placed on and then released.
5. Line up checklist *Complete™ CP
TAKE-OFF.

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 T.0. 1C-7TA-1-1 should be consulted to predict the expected
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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 pilot in the manner directed by the pilot during the pre-take-off briefing. Procedures
for normal take-off, short-field take-off and crosswind take-off are given in the following paragraphs.

NORMAL TAKE-OFF

Flap settings from 0% to 15” may be used for take-off for gross wmgh up to 28,500 pounds if computed

~ take-off performance for the spec;_i_f‘@g_gpnditlﬁns permit. 7% flaps is normally used for weights of 26,000 to
28,500 pounds and 15° flaps for weights below 26,000 pounds. Taxi the aircraft a short distance to align
thie mircraft with the runway and to center the nosewheel. Release brakes and advance the throttles

gradually to maximum power.

NOTE

The Take-Off Charts in T.0. 1C-TA-1-1
are based on maximum power at brakes
release,

During the take-off roll, the pilot maintains directional control with nosewheel steering until flight controls
become 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
directional 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 computed take-off speed or minimum
control speed, whichever is higher. For a smooth transition to take-off attitude, rotation of the aircraft
should be started prior to reaching take-off airspeed,

NOTE

If the nosewheel steering system is
inoperative, the take-off procedure is the
samie for a normal or short-field take-off
except rudder; differential power, and
brakes may be used as required to
maintain directional control. The
nosewheel steering switch will be OFF.

SHORT-FIELD TAKE-OFF.

When making a short-field take-off, position the aircraft on the extreme threshold of the runway and center
the nosewheel. The standard flap setting for a short-field take-off is 25°. Brakes will be applied and
throttles advanced to maximum power, unless runway conditions such as rocks, sand, slippery surface, or
obstructions to the rear of the aircraft are present that could eause equipment damage. If such a condition
exist, advance power to 30 in. Hg. After all engines instruments have stabilized, release the brakes, and
move the throttles to maximum power. Directional control will be maintained by nosewheel steering.
Concurrently, the copilot shall hold the control column slightly forward of neutral in order to allow
positive nosewheel steering and keep the wings level with ailerons. When rudder control becomes fully
effective for directional control, but in no case below 50 KIAS, the pilot will discontinue use of nosewheel
steering and transition to the yoke. Accomplish lift-off by positive control movement. Immediately after
lift-off, reposition the yoke to establish climb attitude. At low altitudes, select gear and flaps up
simultaneously after lift-off. Above 4000 feet density altitude and 26,000 pounds gross weight, raise the
flaps to 7°. Upon acceleration to 85 KIAS retract flaps to 07 and climb out at 95 KIAS, After lift-off, the
aireraft will be allowed to accelerate to 95 KIAS, unless the terrain necessitates a steeper initial rate of
climb.
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WARNING

Due to aircraft design, some pilots
cannot obtain full left asileron when the
control column is in the full aft position.

cauTioN

Caution must be used after take-off to
prevent aireraft from over-rotating to an
angle which will cause a drop in airspeed
and result in a stall.

NOTE

e Terrain features may require flap
management other than full retraction
immediately after takeoff.

e In crosswind conditions, nosewheel
steering will be maintained until the
desired take-off aimspeed has been
reached. At that time the pilot will
transition to the yoke and immediately
fly the aircraft off the ground.

CROSSWIND TAKE-OFF

Crosswind take-offs with regard to directional control of the amircraft, are made essentially the same as
normal take-offs. Initially, the yoke should be slightly forward and the aileron placed into the wind, to
provide positive ground directional control. The pilot maintains directional control with nosewheel steering
and differential power while the copilot maintains wing level attitude with the ailerons. Transition to the
yoke should be delayed until take-off airspeed is reached. For maximum permissible crosswind components
and take-off airspeeds, refer to T.O. 1C-TA-1-1.

CAUTION |

Excessive differential power may cause
inadvertent autofeathering of the
downwind engine.

NO FLAP TAKE-OFF.

No flap _take—nffs may be used regardless of aircraft weight, and are mandatory above 28,500 pounds. The
procedure is similar to a normal take-off, except that the nosewheel is lifted just clear of the minway at
approximately 65 knots. This pitch attitude is maintained until the aircraft becomes airborne.




T.0. 1C-7A-1

AFTER TAKE-OFF/CLIMB.

Procedures for normal climb and maximum climb are given in the following paragraphs. METO power
referred to in this checklist is the maximum power that can be used for an indefinite period as long as
mixture remains in the AUTO RICH position (42.5 in. Hg and 2550 rpm at sea level). Normal climb is at
105 knots TAS with power set to 35 in. Hg and 2250 rpm.

NORMAL CLIMBE.

1. Gear “up” F

NOTE

The flight mechanic will visually check
the gear refraction action and will report
any abnormalities to the pilot.

2. Flaps i 4 CFP

The pilot will command flaps retraction and
the copilot will accomplish the action. The
gear and flaps should be retracted
simultaneously immediately after the aircraft
is airborne.

WARNING

The flaps will initially be set to one-hall
of the take-off setting. When it is
determined the flaps are refracting
properly, the flap lever will be placed in
the up position. This is necessary to pre-
clude an instantaneous full retraction in
event of restrictor valve failure,

3. METO power HSet P, CP

Ag the airspeed passes through 95 KIAS,
reduce power to METO power setting, If a
maximum climb is planned the checklist may
be completed prior to establishing normal
climb power. Mainfain 95 KIAS during
maximum climb.

4. Climb power “5et™ B, CP
Reduce power to normal climb power
settings after accelerating to normal eclimb
speed.

5. Autofeather switch OFF B
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6. Landing and taxi lights As required CFP
7. Cargo compartment and engines “Checked" FM

4. Check engines and propellers for fluid
lealks

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

¢. Nosmoking/Seat belts signs As required cP

8. After take-off/climb checklist “Complete™ P

MAXIMUM CLIME.

Maximum climbs are normally used in conjunction with short-field take-offs when obstacles must be
cleared. After take-off immediately retract gear and position flaps as required to establish a climb angle
which will safely clear obstacles. Maintain maximum power until gear and flaps are fully retracted and
obstacles have been cleared. When clear of obstacles, transition to normal or METO climb power, Maximum
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 is reached.

During maximum performance climbs, maintain airspeeds at or above computed take-off speed. As faps
retract, airspeed must be increased a minimum of 3 knots for each 5° flap retraction to prevent the aircraft
from stalling. So that airspeed will increase above these minimum values as rapidly as possible, climb angle
should be no steeper than necessary,

CRUISE.
NOTE
Refer to T.O. 1C-TA-1-1 for power
settings for desired BHP,
1. Cruise power el P, CP
2. Boost purmps “OFF™ P

Monitor fuel pressure as boost pumps are
turned off. Boost pumps will be operated in
NOBRMAL above 10,000 feet or when fuel
pressure fluctuates within limits,

4, Mixtures “As required”™ P

i CAUTION |

Manual leaning of mixture beyond
AUTO LEAN is prohibited.
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NOTE
Mixture levers are moved one at a time

to AUTO LEAN. Refer to Section V for
auto lean limitations.

4. Cargo compartment and engines “Checked” FM

a. Check engines and propellers for fluid
leaks

b. Check for proper heating and lighting
e¢. Check security of passengers and cargo
NOTE

Cargo compartment and engines will be
checked hourly.

5. Cruise checklist “Complete™ CcP
= o e S es LLelSe e e e

DESCENT.

Conditions permitting. the descent from eruising altitude should be made using cruise power settings. If a
considerable reduction in manifold pressure iz required, the rpm should be reduced accordingly to provide
one inch of Hg per 100 rpm. If a rapid descent is necessary, use a clean configuration and descend at 165
knots TAS, power off, or by lowering landing gear and descending at 120 knots IAS maximum and slight
positive thrust indication. The descent checklist should be completed prior to entering the downwind leg of
the traffic pattern.

WARNING

A sudden pitchdown condition could be
the result of failure of the flap/stabilizer
interconnect mechanizsm. Airloads will
normally move the stabilizer to the
upper limit (aircraft nose down). The
greater the airspeed, the more severe the
nosedown tendency. Pitch confrol can
be maintained under these conditions
only with the extension of flaps. This
stabilizer upper limit movement relates
to the position it is designed to assume
in the full flap extension. Descent speeds
below 120 KIAS and gear extended will
result in steeper descent angle and
facilitate flap extension in event of
stabilizer interconnect failure.
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E CAUTION §

Rapid descents should be avoided,

NOTE

During combat operation, sufficient
manifold pressure should be set to
provide a slight positive thrust
indication.

1. Nosewheel steering switch HON F
2. Windshield heat/anti-icing “As required™ P

CAUTION |

Should the descent necessitate passing
through probable icing conditions, apply
carburetor heat prior to entry, and
maintain a carburetor air temperature of
15°C throughout. It is possible that a
rapid descent from a very cold level into
visible moisture at a warmer level can
create airframe icing even though the
ambient temperature may not be
conductive to ice formation.

3. Prop reverse circuit breaker CLOSED CP
4. Fuel panel “Set” P
a. Fuel boost pumps Normal
b. Fuel tank selector Normal
5. No smoking/Fasten seat belts sign “ON™ FM
NOTE

The flight mechanie will notify the pilot
when the cargo and passengers are
briefed and secured for landing.

6. Crew briefing “Complete” P
a. TOLD card Reviewed
b. Special instructions Briefed
7. Altimeter-Encoder/Altimeter “Set™ P, CP
8. Seat belts/Shoulder harness “Fastened /unlocked™ P,CP
“Cargo Comparmment Secure” ™
9. Descent checklist “Complete™ CP
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BEFORE LANDING.
1. Carburetor air As requi.m_c! CP
NOTE
The filter position will be selected for

landing in areas of sandy or dusty
conditions and when reverse is

anticipated.
2. Landing/taxi lights As required cpP
3. Mixtures “AUTO RICH" cP
4. Propellers #2250 rpm™ CcP
5. Gear “DOWN™ F
NOTE
The pilot will check the green indicator
lights - ON, hydraulic pressure within
limits, the gear selector red light - OUT.
The flight mechanic will visually check
the landing gear down and report any
abnormal conditions to the pilot.
6. Flaps “As required™ CP
7. Hydraulic pressure/gear *Checked/Down"' CP
8. Seat belt “Fastened" M
9, Propellers “FULL INCREASE" Ccp
NOTE
Move propeller to full increase rpm when
throttles are retarded below governing
speed.
10. Before landing checklist “Complete™ CF

LANDING.

NORMAL LANDING.

Variable flap settings may be used. Refer to T.0. 1C-TA-1-1 for threshold airspeeds and distances.

Every landing should be planned according to runway length available and the general prevailing operating
conditions. Normal landings should be planned to promote safe, smooth, and unhurried operating practices;

to preclude abrupt reverse power changes; and to save wear and tear on brakes. On final approach, begin to
decrease airspeed at a point that will allow a gradual slow-up to Normal Threshold Airspeed.
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NOTE

Threshold airspeed is that airspeed at
which roundout is initiated,

Roundout should be planned to arrive at the touchdown point at an airspeed above stall speed as computed
from the appropriate performance chart (see T.0. 1C-TA-1-1). 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 firmly on the ground, the copilot will maintain wing level attitude and hold slight forward
pressure on the control column to insure adequate nosewheel steering capability.

NOTE

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

Concurrently, the pilot maintains directional control and decelerates the aircraft through the coordinated
use of the rudder, nosewheel steering, and brakes, according to the speed, wind, and runway conditions. If
necessary, differential power may be used to assist in maintaining directional control. Reverse thrust may
be applied if needed. Brakes must be checked during the landing rell. When the landing roll is complete and
the aircraft slowed to taxi speed, engage the gust lock prior to turning off the runway.

During gusty wind conditions, the

threshold airspeed will be recommended

Threshold aifspeed plos GBREHAIE The gush
_ factor. (Any increase in touchdown
speed will increase landing ground roll
distance). Landings will not be
conducted if the computed crosswind
component is not in the recommended
area of the applicable crosswind

component landing chart.

Do not fransmit on hf frequencies when
flying below 90 kis [AS with flaps less
then 20° down, or below 70 kts IAS
with flaps 20" or more down. The high
rf energy level generated during
transmission will affect lift transducer
signals near stall speeds and nullify stick
shaker operation and short-field
approach speed indication.
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CROSSWIND LANDING.

Approaching flare, correct the approach drift by lowering the upwind wing, applying opposite rudder, and
differential power as required; maintain the correction throughout the flare. Immediately after touchdown,
lower the nosewheel 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.0. 1C-TA-1-1 for maximum permissible erosswind components.)

SHORT-FIELD LANDING.

Short-field landings are accomplished with 30/40° flaps, and at short-field threshold airspeed as computed
from T.O. 1C-TA-1-1.

NOTE

Threshold airspeed is that airspeed at
which roundout is initiated.

Upon completion of turn to final approach, establish and maintain shori-field threshold airspeed by a
combination of pitch and power. Airspeed is best controlled by pitch adjustment and power adjustments.
Determine sink rate and touchdown point. Ideally, approach is made with power set at 13 - 15 in. Hg, and a
rate of descent of approximately T00 fpm. Short-field threshold airspeed should be maintained until the
aircraft commences roundout. Power should then be reduced at a rate that places the throttle at IDLE as
the aircraft is rotated through a level attitude during the flare. During the short-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 short-field
approach speed indicator, the indicator
may be used to maintain the optimum
approach speed, provided 40° of faps
are used.

A power off approach is not recommended unless ahsolutely necessary to clear obstacles on the approach
end of the runway. The short-field landing performance data is based on an idle power approach to obtain
the minimum air distance possible. Ground run distance will not be affected by a powered or unpowered
approach if proper threshold asirspeed is indicated at the initiation of flare. The aircraft is especially
sensitive to slight wind shear, and wind gusts as low as 5 knots. Dropping the nose to pick up airspeed loss
due to wind shear is not recommended without a corresponding increase in power since rate of descent will
increase significantly. At threshold airspeed with rates of descent higher than 1200 fpm, there is not enough
lift available in the flare to insure a safe landing. In the flare a 2 knot gust increase has a noticeable effect
on how well the flare decreases rate of descent; while a 2 knot gust decrease is about the maximum
acceptable without increasing power. Be prepared to arrest rate of descent with power if the flare is not
effective.

CAUTION |

Short-field landing distances shown in
T.O. 1C-TA-1-1 can only be repeated if
threshold speeds are precisely
maintained, During pgusty wind
conditions, increase threshold airspeed
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NO FLAP LANDING.

Base leg airspeed will be 100 knots [AS, (See T.0. 1C-TA-1-1 for Normal Threshold Airspeeds.)

GO-AROUND.

by one-half the gust factor. Total landing
distance will be increased 4 percent for
each knot increase in recommended
threshold airspeed.

Do not use reverse pitch prior to
touchdown. Immediately after the main
wheels are firmly on the ground, move
the throttles 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.

CAUTION |

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

Upon command of the pilot to go around, proceed as follows:

244

a.

Advance the propellers to full increase

rpm

Advance throttles to maximum power

Flaps
Gear

Carburetor air

As required

Refer to appropriate checklist

Change 3
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TOUCH AND GO/CLOSED TRAFFIC PATTERN.

Certain requirements often dictate that the aircraft remain in the traffic pattern area, with the landing(s) to
be made by any one of the following three types: Touch and go; stop and go; full stop taxi back. 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 are to be accomplished when authorized or directed by the Major Command concerned. The
actions required when the pilot intends to remain in closed traffic are divided into three categories: After
Take-off, Before Landing, and On the Runway. This procedure is designed for use when the aircraft remains
in the traffic pattern, and may be used until the aircraft departs traffic. The On the Runway portion is ap-
plicable to touch and go/stop and go landings only. Once the aircraft is on the runway when making a touch
and go or stop and go landing the pilot will call for the appropriate take-off flap setting, and the copilot
will position the flaps to the required position, set carburetor air as required, reset the trim tabs, turn on
autofeather switch if required and check the flap indicator for proper indication. The pilot will then ad-
vance the power and continue with the take-off.

AFTER TAKE-OFF/CLIMB.

1. Gear “up” P

CAUTION

The gear may be left extended for brake
cooling as outlined in Seetion VIL

2. Flaps i ¥ kg cP
3. METO power “Set” P,CP
4. Climb power “Bet” P, CP
5. Landing/taxi lights As required ceP
6. Cargo Compartment and engines “Checked" FM
BEFORE LANDING.
7. Crew briefing “Completed™ P
8. Carburetor air As required cp
9. Gear "DOWN™ P
10. Landing/taxi lights As required CcP
11. Flaps * As required” CP
12. Hydraulic pressure/gear “Checked/Down" CP
13. Propellers “FULL INCREASE™ CcP
14. Before landing checklist “Complete™ cP
ON THE RUNWAY (Touch and go/stop and go).
15. Flaps “Asg required™
16. Carburetor air Az required CP
17. Trim tabs “Set for take-off™ CP
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AFTER LANDING.

1. Gust lock “LOCKED™
NOTE
Engage pust lock after aircraft is slowed
to taxi speed prior to tuming off
runway, The remainder of the checklist
should be delayed until the aircraft
clears the runway.
2. Carburetor heat/air As required
3. Flaps As required
4. Windshield heat switch OFF
5. Anti-icing/deicing switches OFF
6. Landing/taxi /anti-collision lights Az required
7. Radio console As required
a. HRadios
b. Radar function switch Standby
e, IFF/SIF/AIMS “As required”

2-46
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NOTE

Turmn the AIMS/IFF to OFF or STBY to
eliminate signals that may block the
controllers scope and interfere with the
control of airborne aircraft. If it is
desired to retain the mode 4 codes
between flights, it is necessary to lock
the codes into the transponder computer
before tuming the MASTER control to
OFF. Turning the MASTER control to
OFF, or removing power from the
aircraft without first locking the codes
into the transponder computer, will
zeroize the mode 4 codes, To lock the
code, momentarily place the CODE
control in the HOLD position after
landing, and then proceed with the
normal stopping procedure. When
power is next applied, the transponder
computer will again operate normally, If
it 1s again desired to lock the code in the
transponder computer, it is necessary to

CF
CP
CP
cp

cP

B,CP
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repeat the HOLD procedure. The
transponder computer will zeroize any
time that power is applied and the
CODE control is turmned to ZERO, even
if the HOLD function has been
activated. Once the code is zeroized, the
code is not available until reset.

8. After landing checklist “Complete™ cp
POST FLIGHT ENGINE CHECKS.,

Post flight engine checks are to be made upon completion of the last flight of the day, prior to entering the
parking area. Where possible, head aircraft into the wind.

1. Nosewheel, parking brake “Centered/Set” P
2. Ignition switch safety check Checked CP
NOTE

Follow the same procedure as outlined
in BEFORE TAXIING checklist,

Change 2 2-46A./(2-468 blank])
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3. Carburetor air Set
a, Heat levers Cold
b. Air switches RAM
4. Power and ignition system “Checked™
NOTE
Foliow the same procedures as cutlined
in ENGINE RUN-UP checklist. The
carburetor induction switch will be at
RAM far power check.
8. Gustlock “LOCKED™
6. ldle speed and mixture check “Complete”
8. Close throttles
b.  Check idle speed (630 + 25 rpm)|
c. SBlowly move left mixture toward IDLE
CUT-OFF position until a decrease in
rpm 1s noted.
NCGTE
[f the rpm rises more than 20 rpm, it iz
an indication that the idle mixtire is too
rich. If there is no rise, the idle mixture
is too lean.
d. Return the mixture to AUTO RICH
e¢. Repeat check on right engine
7. 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™
5. TACAN, radar inverters QFF

T.0. 1C-7A-1

Cr

PCP

F, CF

1

CF

P

CF
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6. Boost pumps

7. Right engine mixture

v <]

. Flaps

9. Hydraulic pressure/suction
10. Left engine mixture

11. Ilgnition switches

12. Radio
13. Inverter switch

14. Lights
15. FM power switch
16. Battery switch

17. Wheel chocks
18. Parking brake

19. IFF/5IF [AIMS codes

20. Engine shutdown checklist

248 Change 3

“OFF"”

Prior to engine shutdown operate
engines at 1000 rpm for 30 seconds to
scavenge the oil.

“IDLE CUT-OFF”

MNOTE

Should engine continue firing in idle
cut-off, close the throttle, turn off the
fuel tank selector switch and slowly
open the throttle,

“As desired”
NOTE
When another take-off is scheduled, the
flaps may be set at 40", Flaps will be

positioned UP on the last flight of the
day.

Checked

“IDLE CUT-OFF”

ilDFF Lk}

NOTE

Do not turn ignition switches OFF until
the engines have completely stopped.

OFF
OFF

GIDFF Lkl

“k GFF!’
iiOFF LR}

“In place™
“Released™
“Ag required”’

“Complete”

cP

cp
cp
CcP
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BEFORE LEAVING THE AIRCRAFT,

Make appropriate entries in the Form 781 covering any limita in the Flight Manual that have been exceeded
during flight. Entries must aiso be made when, in the judgement of the pilot, the aireraft has been exposed
to umisusl or excessive operations, such as hard-landing or excessive braking action during aborted
take-offs. The flight mechanic will complete the following itema as required.

1. Landing gear pround locks Installad FM
2. Coversfdust excluders Ingtalled FM
3. Bervicing/securing Aa required FM
4. Eguipment Stowed FM
§. Cargo compartment Cleaned FM
&. Before leaving the aircraft checklist “Complete” FM

2-48H2-560 blank|
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SECTION 11l
EMERGENCY PROCEDURES

TABLE OF CONTENTS

INTRODURTION .iivvirecrsimmmmmismnrions d-1
ENGINE SHUTDOWN CONDITIONS ............ 3-1
GROUND EMERGENCIES........ccoevrserersrssssisss 3-2
TAKE-OFF EMERGENCIES ......corovvniereriainns 3-3
INFLIGHT EMERGENCIES .......crciiaaivensesarssss 3-7
PROPELLER FAILURES ........ccoooocoiinenivenncaas 3-13
B s s s e s 3-14
FUEL SYSTEM FAILURES ......ocovssvinsassssins 3-19

INTRODUCTION.

This section ¢contains the procedures to be used in
coping with the various emergencies that may be
met during flight and landing. A thorough
knowledge of these emergency procedures will
enable crew members to perform these emergency
duties in an orderly manner, and to judge more
guickly the seriousness of the emergency. This will
permit early planning for a bailout or forced
landing and will greatly increase the crew’s chances
for survival. The procedures consist of items
classified as critical or noncritical. The eritical
items are actions that must be performed
immediately to avoid aggravating the emergency
and causing injury or damage. Critical items are
presented in boldface type and must be committed
to memory. Noneritical items are actions that
contribute to an orderly sequence of events. After
determining that an emergency exists, the pilot
should establish communication with a ground
station. The ground station 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

ELECTRICAL SYSTEM FAILURES.............. 3-20
INVERTER FAILURER ... romrminnesrmamrsresess 3-23
CARGO - ARTTIBIMN (oo isssssisasviiimsssmsrieiinis 3-24
BAILOUT PROCEDIIRER ........cciiassinassrsiasoss 3-24
LANDING EMERGENCIES ......ccooocivvnmesssivnanns 3-25
EMERGENCY ENTRANCES..........coiiiiiaacie 3-35

DITCHING: . snnmanhnn i, 3-35

notified of any changes or developments in the
emergency, so that the station can alert Air Rescue
Service or other agencies to stand by, if necessary.
In checklists presented, the codes P, CP, and FM
stand for pilot, copilot, and flight mechanic. This
presentation does not preclude the pilot from
redelegating the duties at crew briefing.

¥
§ CAUTION }
]

Crew members should never initiate a
procedure before receiving command
from the pilot.

ENGINE SHUTDOWN CONDITIONS.

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

&
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Certain propeller malfunctions (see PROPELLER Unusual vibration or roughness
FAILURES in this section)

When it is necessary to continue operation of an

Fuel leaks engine with any of these conditions present, in the
interest of safety of the aircraft and crew, operate
Excessive drop in oil pressure the engine with extreme caution, and at the

minimum power required.
Excessive rise in oil temperature/pressure

GROUND EMERGENCIES.
GROUND ENGINE FIRE SHUTDOWN PROCEDURE.

If an engine fire develops during starting, discontinue priming, but continue cranking with the starter and
open the throtile, If the fire goes out, shut down the engine and investigate. If the fire continues to burn,
continue with the ground engine fire shutdown procedure below. If the engine is already running and an
engine fire develops, stop the aircraft, open the throttle and attempt to blow out the fire. If this action fails
to extinguish the fire, immediately execute the ground engine fire shutdown procedure and notify the
control tower.

1. MIXTURES IDLE CUT-OFF cP
2. FUEL AND OIL SHUTOFFS up P
I 3. FIRE EXTINGUISHER DISCHARGE (IF FIRE EXISTS) cp
NOTE

If fire exists after the engine stops,
actuate the fire extinguisher. If the first
shot does not extinguish the fire, push
the fire extinguisher handle fully in, turn
counterclockwise 90° and pull for
second shot,

4. Boost Pumps OFF P

5. Ignition switches OFF CP

6. Electrical power OFF
NOTE

The external power unit will be discon-
nected if being used.

32 Change 7
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7. Notify crew -

Signal ground crew to assist in fighting fire,

Fight The Fire

VISP T vV vV VI Ty ryyseYds.
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FM

NOTE

A red colored push-in panel located to
the rear of each engine nacelle at the

lower

left cowl

is marked FIRE

ACCESS. Pushing in the panel will allow
access for a hand fire extinguisher, which
may be discharged into the engine
accessories compartment.

“

TAKE-OFF EMERGENCIES.
ABORT PROCEDURES.

Should a malfunction occur during the take-off roll
prior to refusal airspeed and while the aircraft is on
the ground, retard the throttles to idle, or to
reverse power, if required, and use reverse power
and/or brakes to stop the aircraft. Full reverse
power can be used; however, it should be applied
gradually in order to maintain directional control.
Nosewheel steering should be used during propeller
reversing and wheel braking. This is especially
important if the abort decision was made because
of an engine failure, since maximum wheel braking
during single engine reversing can only be applied if
steering is used to maintain a straight path.

ENGINE FAILURE DURING TAKE-OFF,

If an engine failure oceurs during take-off. abort
the take-off in accordance with abort procedures in
this section if airspeed is below the computed
refusal speed or if gross weight is above the
take-off gross weight limitation shown in figure
A31,T.O.1C-TA1-1,

If an engine failure occurs during rotation or
immediately after take-off, the take-off may be
confinued provided airspeed has increased to the
single engine minimum control speed. Normally,
take-off airspeed will be above minimum control
speed except during a shori-field take-off with 25
degrees flaps.

WARNING

[f engine failure occurs above refusal
speed with 25 degrees flaps while the
aircraft is still on the ground, allow the

aireraft to accelerate on.the ground until
the minimum control speed with 25
degrees of flaps is attained (63 KIAS).

In a continued single engine take-off, liftoff must
be accomplished with the operative engine wing
low to develop the sideslip. As liftoff is
accomplished, the aircraft will yaw but a track
down the runway can be maintained with the wing
low. Full aft yoke will probably be required to get
airborne with a reposition of the yoke to establish
an attitude which will keep the aircraft off the
ground. Once safely airborne, retract the gear and
raise the flap to 157,

If the aircraft is airborne but still below the
minimum control speed, the aircraft will yaw
toward the inoperative engine and the wing with
the operating engine will tend to rise. Initially,
maximum aileron and rudder will be required into
the operative engine and power must be adjusted
to maintain directional control. Minimum econtrol
speed is based on sideslip developed by a 5% bank
mto the operative engine; therefore. it is imperative
that the wing with the operative engine be kept
low. If the wing is not kept down, full aileron
control may not be enough to stop a roll in the
other direction. Reduction of power on the
operative engine will always improve directional
and lateral control. However, too much of a
reduction of power will result in a controlled crash
landing since insufficient power will be available
for continued flight. If Right cannot be
maintained, prepare for a crash landing and land
straight ahead. The aircraft can be flown at speeds
near minimum control speed, but a sideslip is
required to maintain directional control. If
airspeed is above minimum control speed, the
sideslip angle required will be less than if below
minimum contral speed.

Change 7 33
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single-engine control speeds

MINIMUM CONTROL AIR SPEED

OPERATIVE ENGINE - MAXIMUM POWER
INOPERATIVE ENGINE PROPELLER- WINDMILLING
LAMDING GEAR- DOWN

FLAPS -25° FLAPS — 15° FLAPS —0° and 7°

-63——66——10-

Minimum control airspeed is based on take-off con-
figuration, recommended maximum gross weight,
standard day conditions, inoperative engine propeller
windmilling, maximum power on the operative engine,
and 8% of bank towards the operative engine.

SAFE S5INGLE - ENGINE AIR SPEED

Safe gingle engine airspeed is defined as the highest of the following airspeeds:
a. Lowest airspeed for 100 fpm rate of climb
b. 120% of the power off stall speed
€. Minimum control speed
Where the airspeed is based on sea level standard day conditions with maximum power on the

operative engine, propeller of the inpperative engine feathered, landing gear retracted, flaps up, and maxi-
mum recommended gross weight,

NOTE

An increase in ambient temperature or altitude
will result in a deterioration in performance,

Figura 3-1

NSNS NSNS NN\ """ [T[™[wLW

N

34

r & & & S YISy eYyysyy



T TTIT VT I T IFT VT T Ve ”

T.0. 1C-7A1

SINGLE ENGINE BEST CLIMB SPEED

MODEL: C-7A
DATE: APRIL 1970

DATA BASIS: FLIGHT TEST (AFFTC)

NOTES:

ENGINE(S): (2) R-2000
FUEL GRADE:
FUEL DENSITY: 6.0LB/GAL

SEA LEVEL STANDARD DAY,
OPERATING ENC™NE AT TAKEOFF POWER.

LANDING GEAR Rk .RACTED.

1
a.
3. INOPERATIVE ENGINE FROPELLER FEATHERED
4
5

SPEEDS ARE FOR ALL GROSS WEIGHTS

\
i
I
l
I
I
I
I
I
!
I
I
|
!
|
I
I
I

FLAP SETTING SINGLE ENGINE BEST CLIMB SPEED
(ALL GROSS WEIGHTS)
g° 91 KNOTS IAS
70 85 ENOTS IAS
15" 74 KNOTS IAS
2g% 73 KNOTS IAS
25° 72 KNOTS 1AS
Figure 3-2.

115/145
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T.0. 1C-7AA1

MAXIMUM GLIDE
CLEAN CONFIGURATION

MODEL: C-7A ENGINE(S): (2) I!-i'[_:lnﬂ
DATE: SEPTEMBER | 967 FUEL GRADE: 115/145
DATA BASIS: FEATHERED (AFFTC) FUEL DENSITY: 6.0 LB/GAL
ONE PROP WINDMILLING (ESTIMATED)
EXAMPLE: BOTH PROPS ARE FEATHERED. FIND CROSS BOTH PROPS | ONE PROP
DISTANCE FLOWN DURING DESCENT FROM 15,000 WEIGHT | FEATHERED | WINDMILLING
FEET TO 9000 FEET. POUNDS |KIASKNOTS KIAS KNOTS
EMTER CHART AT 15000 FEET OM VERTICAL SCALE
AMD FIND THE CORRESPOMDING VALUE'OF 29.0 20,000 0 B0
MAUTICAL MILES DN THE HORIZONTAL SCALE, iigg : g;
REPEAT THE PROCESS AT %000 FEET AND FIND THE u'um 102 50
CORRESPONDIMG YALUE OF 17,5 NAUTICAL MILES, EE:DW 108 24

THE DESCENT RANGE 29 — 17.5=11.5 NAUTICAL MILES.
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If the pilot elects to continue the take-off on one
engine, the landing gear should be retracted
immediately after continued flight is assured since
the elimination of landing gear drag greatly
improves single engine climb capabilify. Raise flaps
to 15° (short-field), accelerate to TOIKIAS, raise
flaps to 7° accelerate to 85 KIAS, raise Haps to 0°
and accelerate to 91 KIAS. ¥ 74 (F)

T.0.1C-7A1

Best single engine rate of climb is with 0° of flaps
and at 91 KIAS. Raising the flaps too rapidly can
result in settling in with loss of ability to continue
single engine flight. If power was reduced to
maintain a ground track, it should be increased as
speed increases. However, maintain control of the
aircraft.

PSR eSS = _— o = e

INFLIGHT EMERGENCIES.
INFLIGHT ENGINE FIRE/SHUTDOWN PROCEDURE.

In the event there is a loss of power, attempt to return the affected engine to normal operation hy:
reducing power, placing the mixture to AUTO RICH, boost pump to NORMAL, switching fuel tanks, and
adjusting carburetor heat, If normal or partial power cannot be maintained, shutdown the affected engine
in accordance with the inflight engine shutdown procedures below. Cargo and eguipment should be
jettisoned if safe altitude cannot be maintained. If directional control, altitude; or airspeed cannot be
maintained, the passengers and crew should be alerted for bailout. Normally, flight on one engine is
possible; however, the aircraft should be landed at the nearest suitable landing field.

® It is essential that directional control of
the aircraft be maintained. Do not allow
airspeed to dissipate below single-engine

best climb airspeed.

o If an engine: failure occurs at a time
when additional power is required fto
maintain safe flight, increase power on
the good engine prior to isolating the
failed engine by placing the mixture
lever to AUTO RICH, adding power as
required, and tuming the boost pump

switch to NORMAL,

SHUTDOWN.

1. THROTTLE

CLOSED P

Change 7 3-7
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T.0. 1C-TA-1
WARNING
Do not retard throttle in case of fire,
2. PROPELLER FEATHER cP
3. MIXTURE IDLE CUT-OFF CP
4. FUEL AND OIL SHUTOFFS up CcP
6. FIRE EXTINGUISHER DISCHARGE (IF FIRE EXITS ) cpP
NOTE
If fire exists after the engine stops,
actuate the fire extinguisher. If the first
shot does not extinguish the [fire, push
the fire extinguisher handle fully in, turn
counterclockwise 90 degrees and pull for
second shot.
6, GEAR AS REQUIRED P
CAUTION
If gears are down and landing is immi-
nent, leave gear down.
7. FLAPS AS REQUIRED CP

APPLY POWER TO GOOD ENGINE.

8. Mixture AUTO RICH CP

9, Propeller As required CP
10. Throttle As required P
11. Boost pump switch NORMAL B

CLEAN UP.
12. Propeller Full DECREASE cr
13. Autefeather switch OFF CP
14, Boost pump switch OFF P
15, Ignition switch OFF CFP
16. Generator switch OFF CP

38 Change 7
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17. Nonessential electrical equipment
18. Secondary bus reset switch

19. Fuel tank selector

P IS I T IT I TSI IS I TSI IS I SIS,

T.0. 1C-7A-1
OFF CcP
up CP
As required P

WARNING

#Do not attempt to restart an engine
which was shut down because of fire or
any other engine malfunction unless, in
the opinion of the pilot, a greater

emergency exists.

NOTE

® Moderate airframe vibrations can be
expected during single engine operation,
increasing with lower airspeed.

® During extended flicht on one engine,

symmetrical

fuel

load should be

maintained by use of crossfeed selection.

T e e e T e T e e e e S e

SINGLE ENGINE FLIGHT CHARACTERISTICS.

The aircraft has good flight characteristics during
single engine operation. Gear tabs and trim tabs are
provided to assist the pilot in maintaining
directional control. Should an engine fail in flight,
the initial yaw should be controlled by rudder and
a bank of 3" to 5" towards the operative engine.
Adeguate trim is available to relieve control
pressures as long as safe single engine or higher
airspeeds are maintained. In a clean configuration
all normal maneuvers may be performed during
single engine operations, The airspeed should be
closely monitored and the angle of bank restricted
during all maneuvers.

Flight characteristics at speeds between minimum
control speed and 5 to 10 knots faster are
acceptable. However, aircraft response to control
movements is very slow and large control
movements are required. Roll control is limited
and it 15 important for the pilot to correct
eviations immediately with full aileron control.

Under conditions of high power settings and speecds
near minimum control speed, it is important for
the pilot to maintain a bank of 3” to 5° toward

the operative engine. Otherwise, full aileron

control may not be enough to correct for a roll
into the inoperative engine. If an uncontrollable
roll is encountered, recovery is possible by
increasing speed or reducing power on the
operative engine. Power changes should be made
gradually since the controls required will vary with
power setting. An abrupt increase of power could
cause an uncontrollable roll and/or yvaw.

Operation at full power and near minimum control
speed would be required only during continued
single engine take-offs, single engine go arounds,
and single engine landings if the pilot is
undershooting the runway. When an engine fails
near minimum control speed, the following

prineiples apply:

a. Bank into the operative engine 3" to
57. Develop sideslip to maintain directional

control.
b. Do not make abrupt power increases.
c. Directional or roll control can be

regained by reducing power on the operative
engine.

d. Make turns into the operative engine if
possible.

Change 7 349
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T.0. 1C-7A-1

DETECTION OF INOPERATIVE ENGINE.

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

Neoting the change in directional trim.
Noting a drop in thrustmeter reading.

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

Noting abnormal eylinder head temperature,

Noting change in manifold pressure,

PRACTICE MANEUVERS WITH OMNE ENGINE
INOPERATIVE.

Engine failures may be simulated for practice when
desired. To simulate a feathered propeller, set the
power to indicate zero thrust (approximately 1500
rpm and 15 in. Hg). Checklist procedures for
engine failure can be called out without actually
performing the operations named. Practice all
maneuvers at a safe altitude. Select a base point
and set up a simulated field elevation. Traffic
patterns can be flown at the normal altitude above
the base point.

During practice feathering, perform engine
shutdown in accordance with INFLIGHT ENGINE
SHUTDOWN FPROCEDURE in this section.

NOTE

During practice feathering, simulate
actuating the fuel and oil emergency
shutoff switches and fire extinguishers.

TURNS.

Tums can be safely made in either direction with
one engine inoperative, if airspeed is maintained
sufficiently high in respect to minimum control
speed and stall speed.

LANDING AND GO-AROUND,

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, note the time
required fo establish safe climb conditions. Note
the altitude lost while gear and flaps retract.
Compare the altitude lost for immediate flap
retraction to 0° and step flap retraction as outlined
in ENGINE FAILURE DURING TAKE-OFF.

WARNING

Do nol allow airspeed to decrease below
safe single engine airspeed,

_

ENGINE RESTART IN FLIGHT.

To restart an engine in flight, the procedure is as follows:

WARNING

An engine will not be restarted unless it
can be determined that it is safe to do
50, Such factors as known condition of
the aircraft and remaining engine,
environment, and power requirements of
the aircraft must all be considered. Place
the pil emergeney shutoff switch to
DOWN and turn the engine over with the
starter every 30 minutes if a restart is

anticipated.

3-10



T.0. 1C-7A1

1. Airspeed

2. Throttle
3. Propeller

4. Mixture

5. Fuel emergency shutoff switch

6. Oil emergency shutoff switeh

7. Secondary bus switch

130 knots IAS maximum

NOTE

At 110 knots IAS or below, the airflow
may be insufficient to windmill the
propeller and the starter may have to be

used.

As a precaution against overspeeding
during unfeathering, it is recommended
that the propeller of the feathered
engine be set to DECREASE rpm, the
throttle be closed and airspeed reduced
to 130 knots or below,

Clased
Full DECREASE

IDLE CUT-OFF

DOWN and guarded

8. Propeller reverse circuit breaker Closed

9. Starter switch

WARNING

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

As required

If an engine has been shutdown for less
than fifteen minutes, use the starter fo
crank propeller through 6 blades prior to
unfeathering to check for a liquid lock.
If an engine has been shutdown for more
than 15 minutes crank through 15 bhlades
to insure adequate engine pre-oiling.

DOWN and guarded

DOWN and guarded

Cp
CP

CP

cp

CP

3-11
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T.0. 1C-7A-1

10, Boost pump NORMAL P
11, Ignition switch BOTH CP
12. Propeller feathering button Pull CP

Pull the feathering button out and hold until the tachometer indicates 500-600 rpm then release. Check
that feathering button returns to the neutral position. Maximum time for propeller auxiliary pump
operation is 20 seconds continuous operation. The feathering button must be released before 800 rpm is
reached. As the propeller unfeathers, monitor the rpm for engine overspeed. The rpm should rise to
approximately 1500 rpm and stabilize at approximately 1300 rpm.

WARNING

If the rpm continues to increase
unchecked, a runaway propeller is
evident. Employ RUNAWAY
PROPELLER PROCEDURES in this

section.

[f the propeller hesitates doe to
hydraulic lock, push the feathering
button full in and refeather the propeller
to preclude damage to the engine.

13, Oil pressure Checked cp

14. Mixture AUTO RICH CP

15. Engine instruments Checked CcP
NOTE

If engine has been shutdown for a period
of time that the oil temperature has
dropped below the minimum required,
engine oil pressure will be abnormally
high, operate engine at 1500 rpm and 15
in. Hg MAP until oil temperature has
reached a minimum of 40°C,

A S % & . S S O YO A O AN N VN A AN AN VNN NN N

16. Generator QN CP

17. Electrical equipment As required CP

18, Boost pump OFF P

19, Power Az required P
312
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T.0. 1C-7A-1
PROPELLER FAILURES.
A propeller malfunction will be indicated by one of the following conditions.
Propeller oil low-level warning light or visible propeller oil leak.
An engine overspeed.
RPM surge or fluctuation.
Failure of propeller to feather or unfeather.
PROPELLER OIL LOW LEVEL WARNING LIGHT.
Should & propeller oil low level warning light illuminate, monitor the tachometer and the propeller. 1f the
mpm fluctuates or visible oil is detected, immediately shut down the affected engine in accordance with
INFLIGHT ENGINE SHUTDOWN PROCEDURES in this section.
ENGINE OVERSPEED/RUNAWAY PROPELLER.
An engine overspeed will be detected by tachometer indications and an audible beat. If an overspeed
oceurs, attempt to control the propeller by the propeller lever. If at any time in flight the propeller

overspeeds and cannot be maintained within limits with the propeller lever, a runaway propeller is evident,
proceed as follows:

1. THROTTLES RETARD P

WARNING

Should the runaway propeller oceur just
after takeoff or less than 500 feet above
the ground and flight is to be maintained,
retard only the throttle of the affected
engine and control airspeed with pitch.

2. AIRSPEED REDUCE P

NOTE

Reduce airspeed, but never below mini-
mum control speed.

3. PROPELLER FEATHER cP
NOTE
Should the propeller fail to feather,
check that the propeller feather cireuit

breaker is closed.

4, Employ INFLIGHT ENGINE SHUTDOWN PP
PROCEDURE after propeller has feathered

Change 7 313
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T.0. 1C-741

WARNING

If an excessive rpm condition i3 not
brought under control immediately,
excessive vibration, with possible blade
failure may occur.

WARNING

olf unable to feather, maintain the
slowest safe airspeed possible, move the
passengers away from propeller line of
rotation, and land as soon as possible.

& ]f the propeller fails to feather and there
15 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 galtitude cannot be maintained,
re-establish power to =zero thrust if
possible, If fire iz evident, the oil
emergency shutoff switch should be
pushed UP.

S \\“\\\\(‘\"\(\"\“":\“\“:\\“:\ ‘"2z

PROPELLER FLUCTUATION.

An actual propeller fluetuation will be
accompanied by an audible beat and/or aircraft
vibration. Press to test the propeller oil low level
waming light and visually check the propeller to
insure that the malfunction is not due to oil
starvation. Move the propeller through complete
pitch ranges several times in an attempt to
re-establish governor control, If the Auctuation is
due to an electrical malfunction, it may be
controlled by opening the propelier reverse circuit

breaker.

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

PROPELLER LINKAGE CONTROL FAILURE.
The rpm may fluctuate above and/or below, then
stabilize at approximately 2200 rpm if the

propeller governor cable, cable pulleys, and linkage
fail.

314 Change 7
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FIRES.
ENGINE FIRE.

Should an engine fire occur, it will be indicated by
Zone 2 and Zone 3 fire warning lights. The engine
must be shutdown immediately in accordance with
INFLIGHT ENGINE SHUTDOWN PROCEDURE
in this section.

WARNING

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 shutdown as soon as possible,
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T.0. 1C-7A-1

engine smoke and flame identification chart

CONDITION

CAUSE

ACTION

1>

I. AFTER BURMING

Excessively rich
mixture

Reduce power. Lean
mixture

Z. BLACK SMOKE WITH
ROUGH ENGINE

"o

3. BLACK SmMOKE

Detonation after
fire or backfire
from lean mixture

Heduce power

Possible oil leak

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

4. BLUISH GREY SMOKE

Damaged or worn
piston rings per-
mitting cylinder to
pump oil

Mo inflight action possible,
Record on Form 781 and
monitor condition

TR\ "\ \"\v\v\vvthZvaNtN

5. BLACK DR BLUISH GREY
SMOKE

il fire

Use fire and feather
procedures

Gasoline fire

Use fire and feather
procedures

J =

7. DENHSE WHITE SMOKE

Fire in.induction
system, magnesium
engine casge has
prabably ignited

Use fire and feather
procedures, Alert crew for
bailoat as fire can cause
major structural damage

Figure 3-4
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T.0. 1C-7A-1

COMBUISTION HEATER FIRE.

light. Should a heater fire occur, proceed as follows:

FLIGHT COMPARTMENT HEATER FIRE

1. Master switch OFF

2. Air control handle PULL

3. Fire extinguisher UE
NOTE

Should smoke be detected in the air-
craft, employ SMOKE ELIMINATION
procedure in this section.

4, Oxygen 100%

CARGO COMPARTMENT HEATER FIRE,

1. Master switch OFF

2. Air control handle PULL

3. Fire extinguisher up
NOTE

Should smoke be detected in the air-
craft, employ SMOEKE ELIMINATION
procedure in this section.

4, Oxygen 100%

FUSELAGE FIRE.

out. After the fire is out employ SMOKE ELIMINATION procedure in this seetion.

Fire extinguishing agent (CF3Br) should
not be allowed to come in contact with
the skin as it may cause frostbite or low
temperature bums, The extinguishers
should be discharged one at a time to
prevent inadvertent splashing.

ST\ "\ \"\“"\“\““"“\“ ‘L n\wu\™"
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A fire in either of the combustion heater systems will be indicated by the appropriate heater fire warning

FM

CP

ALL

FM

CP

ALL

Should a fire develop inside the aireraft, it should immediately be fought with hand fire extinguishers by
the FM/LM. 100% oxygen should be used. All entrances and windows should be kept closed until the fire is
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T.0. 1C-7A-1

WING FIRE.
Except for an engine fire that spreads to the wing, in all probability a wing fire will originate electri_caﬂy,tlt
is essential, therefore, 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

€. Fuel boost pumps

d.  Fuel quantity

e. Gyro compass

¥, Navigation lights

g. Formation lights

h. Aileron trim

i Stall warning

i Fuel low level light

k.  Pitot heat (lift tranducers)
The actions to be taken subsequently depend entirely on whether or not the fire persists; its locality and

severity, with due regard to the fuel tanks; and aircraft altitude. Sideslipping the aircraft will assist in
diverting the fire as necessary.

WARNING

If the fire persists or increases and
indications of consequent structural
failure are evident, the aircraft should be
abandoned, ditched, or landed
immediately.

ELECTRICAL FIRE.

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

1. EMERGENCY BUS EMERG cp
2. BATTERY OFF P

3. GENERATORS OFF cP
4, OXYGEN 100% ALL
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T.0. 1C-7A1

5. Fight the fire FM

If the fire goes out the defective circuit is either on the main bus or secondary bus. If the fire continues to
persist, it is probable that a short circuit exists in one of the emergency bus power systems. All emergency
bus power systems can be deactivated by returning the emergency bus switch to normal or each system can
be deactivated by opening individual emergency bus circuit breakers. Depending on requirements and flight
conditions, isolate the emergency bus circuits by pulling emergency bus circuit breakers one at a time until
the defective system is identified or returning emergency switch to normal.

WARNING

All essential navigational instruments,
radios and interphones will be
deactivated if the emergency bus switch
is retumed to normal. Do not select
normal if these systems are required due

to flight conditions.
6. All electrical switches/circuit breakers OFF fOPEN ALL
(affected buses)
NOTE

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

7. Generators and battery switches ON P, CP

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

b. Tum on only those systems required.
Allow sufficient time between turning
systems on to observe results before
energizing the next system

¢, If cause of fire cannot be identified,

land as soon as possible, use only those
systems required for flight

3-18
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SMOKE/FUMES ELIMINATION.

If smoke or fumes are detected in the aircraft,
proceed as follows:

WARNING

Smoke and fumes elimination
procedures will not be used until fire has
been extinguished.

i CAUTION |

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

Close pilots’ sliding windows and overhead vents.
Cockpit air control and air selector handles in.
Pilots® fresh air vents open.

abin air control handle pulled.
Cabin hot day valves open.

Cargo door opened approximately 12 inches.

FUEL SYSTEM FAILURES.

FUEL PRESSURE DROP — GROUND OPERATION.
Shutdown affected engine.

FUEL PRESSURE-DROP — ENGINE STOPS.

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

Turn the boost pump to HIGH. If the warning light
ses not go out, turn the boost pump off, turn the
her boost pump to HIGH and tumn the fuel tank

selector to feed both engines from the other tank.

If the low fuel pressure warning light eontinues to

glow, shutdown the affected engine in accordance

with INFLIGHT ENGINE SHUTDOWN

PROCEDURE in this section.

A A S S S — — TSNS
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NOTE

If operation of the affected engine is
restored, the boost pump should be
turmed to NORMAL.

FUEL PRESSURE-DROP — ENGINE OPERATES
NORMALLY.

Should the fuel pressure drop below normal
operating limits and the engine continue to
function normally, make a visual check for fuel
leaks in the engine nacelle and at the aft end of the
augmentor tubes. If fuel leaks are noted, shutdown
the engine immediately by changing the mixture to
IDLE CUT-OFF and then follow INFLIGHT
ENGINE SHUTDOWN PROCEDURES in this
section.

WARNING

The boost pump must not be turmed on
if fuel pressure drops below the low limit
while the engine continues to operate
normally. A fuel leak may be responsible
for the pressure drop.

If the cause of the fuel pressure drop cannot be
determined and no evidence of a fuel leak exists,
the engine may be operated only if necessary while
the crew maintains a watch for fire.

Shutdown the engine prior to making any throttle
movement or change in aireraft attitude. The
engine must be shutdown by changing the mixture
to IDLE CUT-OFF and then follow INFLIGHT
ENGINE SHUTDOWN PROCEDURE in this
section.

WARNING

It is possible to fly for several hours
having a suspected fuel leak but no
evidence of fire. This condition may be
due to the airflow with its cooling and
dispersing effects serving to prevent fire
outbreak. Retarding the throttles or
changing the aireraft attitude which
changes the airflow characteristics, may
cause a fire to develop. For this reason,
the engine must be run at the same
power setting until no longer required.
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Should a fuel low pressure warning light
illuminate, it should be accepted as
indication 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 fails to illuminate,
press-to-test the warning light and make
visual checks for fuel leaks . before
deciding the fault is due to a defective

gage only.
ELECTRICAL SYSTEM FAILURES.

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

NN

TSI IIISS

1. Loss of one or more of the primary
POWET S50Urces.

2, Malfunctions of the main bus or
distribution system.

3. Malfunctions within equipment item.

Malfunctions m the distribution system and load
circuits should be controlled through protection
devices such as circuit breakers, fuses, and current
limiters. Should one of these devices fail to
operate, considerable smoke ecan result and some
emergency action on the part of the crew may be
needed. Loss of the main de 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 electrical loads, so that
the remaining power sources wil not be
overloaded.

m

FAILURE OF ONE GENERATOR.
Should a generator power failure warning light illuminate, proceed as follows:

1. Generdtor switch RESET/ON CP/FM
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

NOTE

® The generator field reset circuit breaker
must be closed to electrically reset the
field control relay. Only one attempt
should be made to reset the circuit
breaker.

e Main bus voltage will be indicated on
both voltmeters even though one
generator is inoperative. If the affected
generator continues to drop off the line,
it may be due to an over-voltage
condition. In this case the voltmeters

3-20
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will show a momentary increase
immediately after RESET/ON. If the
voltage of the affected generator is too
high it must be adjusted before the
generator can be returned to the line.

2. Ammeter Checked
NOTE
The field control relay has been reset if

the failed generator ammeter indicates a
load and warning light is extinguished.

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.

J. All unnecessary electrical equipment Off

4. Generator switch OFF

b. Secondary bus reset switch UP

6. Ammeter Checked

E CAUTION 1

® Do not allow the operating generator
output to exceed 300 amperes.

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

FAILURE OF TWO GENERATORS.
Should both generators fail, proceed as follows:
1. Generators OFF
2. Generator RESET/ON
a. oelect either (nol both) generator to
RESET, then ON.
b. Should the generator be restored,
employ FAILURE OF ONE

GENERATOR procedure to restore the
remaining generator.

AR AR AR A A S A S S S S T ey .
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e. If electrical reset is unsuccessful on
both generators, the following items
must be accomplished:

NOTE

The generator field reset circuit breaker
must be closed to electrically reset the
field control relay. Only one attempt
should be made to reset the circuit

breaker.
3. Emergency bus EMERG CP
4. Battery OFF P
5. All unnecessary electrical equipment OFF P, CP
. Generator switch (select one) ON CP
7. Manual reset lever RESET FM

a. Manually reset the field control relay
by pushing the manual reset lever
down.

NOTE

The generator may drop off the line due
to an over-voltage condition. In this case
the voltmeters will show a momentary
increase after RESET/ON. If the voltage
of the affected generator is too high, it
must be adjusted before the generator
can be returned to the line. Attempt to
do this by rotating the generator voltage
regulator rheostat counterclockwise,

8. Ammeter Checked [

NOTE

® The field control relay has been reset if
the ammeter indicates a load and the
warning light is extinguished.

e [f generator output cannot be restored,
the generators must be turmed OFF.
Conserve the battery as much as possible
and land at the nearest suitable airfield.

A O 8 S 9 S OV O A L S S S SRS RS S S “\“‘q
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WARNING

The propeller feathering controls,
propeller reverse controls, and fuel boost
pumps are inoperative when the main dc

bus is deenergized.

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

generator.
If power is restored proceed as follows:

9. Emergency bus switch
10. Battery switch

11. Electrical equipment

NORMAL CP
ON P
As required CP

AMMETER FAILURE.

“hould the ammeter for either generator indicate
ero 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
generator.

Check for an increase on the opposite ammeter.
NOTE
An increased reading will indicate that
both generators are operating and that
malfunction is in the ammeter circuit.
Turmn the generator switch on if the opposite
ammeter reading increases. [f no increase is noted,
proceed with FAILURE OF ONE GENERATOR
procedure in this section.
AUNAWAY AILERON TRIM.

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 closed.
Turn the inverter switch off then on to MAIN. If
the standby light continues to glow, select the
inverter to STANDEY.

NOTE

When the standby light illuminates, it
indicates that the inverter circuit has
been automatically transferred to the
standby inverter,

If the inverter failure light and the 26 wvolts ac
failure light illuminates with the inverter switch at
MAIN, select the standby inverter. If the standby
inverter light comes on, it indicates failure of the
main inverter and changeover relay.

(X
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STANDBY INVERTER.

Should the standby inverter light go out while the
standby inverter is operating, 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 closed.

Check that the dc power circuit breakers are
closed.

Turn the inverter switch OFF and then to MAIN.

If the ac failure light and the standby inverter light
both go out, leave the inverter switch at MAIN, If
the ac failure light continues to glow, turmn the
inverter switch OFF.

MAIN INSTRUMENT TRANSFORMER.

Failure of the main instrument transformer is
indicated 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
l-ampere fuse has blown or the main instrument
transformer is inoperative.

CARGO JETTISON.

Jettisoning of cargo can be dangerous, due to
possible loss of aireraft control or structural
damage; therefore, the aircraft commander must
consider carefully the emergency situation, mission
requirements, availability of suitable drop area, and
whether jettisoning is necessary.

Parachutes or restraining hamess will be worn by
personnel jettisoning cargo. Cargo should be
jettisoned out the ramp and cargo door opening,
The ramp and cargo door should be in the airdrop
position.

NOTE

Relatively light weight cargo should be
jettisoned by hand.

JETTISONING PALLETIZED CARGO ON ROLLERS.

Cargo palletized on rollers, but not rigged for
airdrop, may be jettisoned if the aircraft gross
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weight limitation and MAC limitations are
observed. If 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. If a malfunction of the extraction system
exists, the cargo may be jettisoned by pushing out
or gravity extraction.

JETTISONING CARGO NOT ON ROLLERS.

Jettison of large heavy palletized or unpalletized
cargo resting on the floor should be attempted
only as a last resort.

CARGO JETTISON TECHNIQUE.

Detailing of emergency procedures is not practical
because of the many wvariables. The following
provides a basic procedure applying to emergency
jettison of palletized cargo on rollers, but must be
supplemented 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.

BAILOUT PROCEDURES.

In-flight evacuation exits are shown in figure 3-7. If
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. The cabin emergency
door exit, because of its small size should only be
used as a bailout exit as a last resort, When time
and aireraft control permit, proceed as follows:

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

Reduce airspeed if possible,



NOTE

The recommended airspeed for bailout is
100 knots IAS.

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.

NOTE

The flight compartment bottom hatch
may be jettisoned by operating a handle
located in a recess in the bulkhead above
the upper doors and marked BOTTOM
HATCH JETTISON - OPEN INSIDE
DOORS BEFORE PULLING HANDLE.
The upper (inside) doors must be opened
first as they would be difficult to open
during flight with the bottom hatch
jettisoned.

NOTE

The cargo compartment emergency
door, on the left of the cargo
compartment near the wing, is
jettisonable. The handle 5 marked
EMERGENCY EXIT - LIFT GUARD
AND TURN HANDLE TO OPEN. The
right passenger door is jettisonable and
has a jettison lever above the door
marked CABIN DOOR JETTISON -
PULL LEVER DOWN.

WARNING

The cargo door may be opened but must
not be jettisoned during flight.

Give bailout command over the interphone system
and by one long ring on the alarm bell.

P OO PO O P OO OO PP P PO OO
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LANDING EMERGENCIES.
HYDRAULIC SYSTEM FAILURES.

Failure of an engine driven hydraulic pump will be
indicated by the illumination of its respective
warmning light. The other pump will maintain
sufficient system pressure to operate the hydraulic
systems. Should a loss of hydraulic pressure occur
due to both hydraulic pumps failing or the engines
not operating, the main hydraulic system can be
pressurized with the hydrauolic hand pump by
placing the hand pump 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
immediately, and remain off during the remainder
of the flight. The emergency procedures must then
be used to extend the landimg gear and charge the
brake accumulator.

NOTE

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 hydraulic seals.

LANDING GEAR MALFUNCTION.

Should one or more landing gear indicator lights
fail to lluminate when the gear is selected down
and the selector lever light remains illuminated,
press to test 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 is
in transit and the indicator light(s) fail to
illuminate 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 to
check the warning horn. A visual check should be
made of the main gear red/white index marks for
alignment, and of the nose gear condition through
the nose gear observation window. [f visual
inspection indicates the gear(s) is not down and
locked check system pressure, fluid level, circuit
breakers, and proceed with emergency landing gear
extension procedures.

3-26
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LANDING GEAR EMERGENCY EXTENSION. ! CAUTION |

Emergency extension of the landing gear is listed as When emergency extension procedures
two separate procedures since different operations have been used, or if normal system
are used for the main gear and the nose gear. The pressure is lost after gear has been
nose gear should be lowered first as more time is lowered by the normal procedure, the
required for this operation and less drag is imposed aircraft should be stopped on the
than from the main gear. runway and the downlocks installed.

NOSE GEAR EXTENSION.

[ S 2

Should the nose gear fail to extend when a normal selection is made, proceed as follows:

1. Landing gear selector DOWN P
2. Hand pump selector EMERGENCY SYSTEM FM
. Emergency landing gear down selector ON FM
4, Nosewheel down hand pump selector ON FM
b. Hand pump Actuate FM
NOTE

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

Should the nose gear fail to extend after having used both normal and hand pump systems, continue as
follows:

6. Nosewheel emergency down (air) Pull FM

E CAUTION }

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.

\N\\\\Q‘N‘Y‘Q‘V‘Q‘Qﬂ:
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the air bottle. The handle labeled NOSEWHEEL EMERGENCY DOWN (AIR) should be pulled and held
extended throughout the landing roll until the aircraft is stopped and down locks installed,

NOTE

I With a suspected nose landing gear indicating system malfunction, the nose gear should be extended using

o Pull the selector up and hold until the
nose gear indicator light indicates the
gear is down and locked.

e Failure of the nose gear to extend from
the wheel well may result if a cocked
nosewheel is encountered. See COCKED
NOSEWHEEL,

3-26 Change 1
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COCKED NOSEWHEEL (A/C MODIFIED BY T.0. 1C-7A-595).

Should a cocked nosewheel condition be encountered while airborne, the following procedures may be used
to center the nosewheel:

a. Nosewheel steering switch ON

b. Emergency steer switch ON (Swilch is spring loaded
OFF and must be held ON).

c. With third person visually checking alignment
through the nose gear ohservation window at
station 160, normally steer nosewheel to
center (wheels vertical) using nosewheel
steering wheel

NOTE

If gear is extended, alignment can be
checked by viewing the strut housing
and universal joint. The nosewheel is
centered when the universal joint is
parallel to the strut housing. (See figure
3-5.)

d. Release nosewheel steering wheel and check
that the nosewheel remains centered.

" e. Release emergency steer switch. Recheck
nosewheel centered.

nose wheel housing and universal joint

STRUT ——
ASSEMBLY D
LT |

L
I
[

STEERING
ACTUATOR

UNIYERSAL
JOINT

CENTERED COCKED

Figure 3-5
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MAIN GEAR EXTENSION.

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

1. Landing gear selector DOWN P
2. Emergency landing gear down selector ON FM
J. Main gear emergency extension Pull FM

; CAUTION §
]

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

position,
NOTE

the application of
increase in airspeed.

FAILURE OF GEAR TO RETRACT.

Should the gear fail to retract when selected “UP",
proceed as follows:

Check hydraulic pressure.

Belect the nosewheel steering switch “OFF ", Allow
sufficient time for nosewheel to center, then returmn
switch to “ON."

Check the hydraulic circuit breaker is closed.
Check the hydraulic system guantity.

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

Check main gear stabilizer rod.

If the gear will not retract after completing the
above checks, place the landing gear selector in the
DOWN position and land at a suitable airfield with
crash and rescue equipment standing by.

A A NN\ " \"“""“"“"""""""\"\"\
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Extension of the gear may be assisted by
o' forces, or an

WARNING

Do not recycle gear. If the gear fails to
retract as the result of a bent or failed
stabilizer rod, the gear may collapse on
landing, even with all indications that
the gear is down and locked, If the visual
check indicates that the stabilizer rods
are damaged keep a constant brake
application immediately after
touchdown until the aireraft is stopped
and parking brakes are set. Keep brakes
applied until airplane is stopped then set
brakes without releasing. As the aircraft
slows increase power to keep a positive
rearward force on the gear. Once
stopped with power on, have nose wheel
chocked and then shut down. Leave
parking brakes set and be prepared for
possible gear collapse.

NOTE

Failure of the nose gear to fully retract
may be caused by a cocked nosewheel,
See COCKED NOSEWHEEL.
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WING FLAP EMERGENCY OPERATION.

Should a hydraulic failure occur, due to loss of
engine driven pumps, the wing flaps ecan be

actuated as follows:

Turn the hand pump selector to NORMAL

SYSTEM.

BRAKE SYSTEM FAILURE.

setting.

Turn all other hydraulic selectors off.

T.0. 1C-7A1

Place the wing flap selector to the desired flap

Operate the hand pump until the flaps are
extended to the desired setting.

If sufficient pressure is not available in the normal brake system for adequate braking, proceed as follows:

1. Hand pump selector

a. In case of pump failure

b. In case of low fluid level

2. Brake accumulator hand pump charging

selector

3. Hand pump

As required

NOTE

If the hand pump selector has been
placed to EMERGENCY SYSTEM, the
nosewheel steering switch should be
turned OFF,

Actuate

NOTE

Actuate the hand pump until 3000 psi is
indicated on the brake pressure gage.
Continue pumping during the landing
roll until the aireraft is stopped.

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.

NORMAL SYSTEM

EMERGENCY SYSTEM

ON, all other selectors OFF

FM

FM

FM

3-29

W & O O Y NS E Y e e e

\\\\\\\\\\\\\\\\\\\\\\\\\.\

Nan



TV ITITVITIV VIV VIV TGV VGV ryeyd

T.0. 1C-7A-1

| E CAUTION §

| The emergency air brake handle must
not be operated with a pumping action
as this will rapidly deplete the
compressed air supply.

| NOTE

I After the aireraft is stopped, the engines
should be shutdown and chocks
installed. No attempt should be made to
taxi after brake failure,

LANDING WITH ONE ENGINE INOPERATIVE.

The approach for landing with one engine inoperative (figure 3-6) is made in the same manner as for a
normal landing except flaps should not be extended more than 15 degrees until landing is assured. On final,
establish the threshold airspeed as in a normal landing; however, do not allow the airspeed to drop below
minimum control airspeed before landing is assured and all possibilities of a go-around have been
eliminated. Due to the decreased drag of the feathered propeller, caution should be exercised to prevent
overshooting.

WARNING

I

I

I

I When operating close to stall speeds with
gear extended and flaps full down,

| glipping the aircraft through excessive
use of rudder must be avoided. Under

l these conditions, with aircraft in a bank,
application of top rudder can cause the

' angle of bank to increase rapidly and
uncontrollably unless immediate

' corrective action is taken to neutralize

the rudder and /or increase airspeed.

A normal landing should be made, Directional control should be maintained by nosewheel steering,
differential braking, and reverse power on the good engine. Aircraft will tend to swerve toward operative
engine with power increased in reverse range.

SINGLE ENGINE GO-AROUND.

The decision to go around should be made as early as possible and before lowering flaps more than 157,
Below 400 ft above ground level with gear down and flaps more than 15°, a suecessful go around may not
be possible. It may be desirable to make a controlled crash landing rather than attempt a single engine go
around.
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single engine landing and go-around - typical

REDUCE TO METO POWER

SINGLE ENGINE
BEST CLIMB SPEED

GO AROUND

MAXIMUM POWER
FLAPS UP GEAR UP

FINAL

BEFORE LAMDING CHECK:
COMPLETE

o
i
THRESHOLD

AIRSPEED: ESTABLISHED

; DESCENT CHECK: COMPLETE
1 2550 RPM (MIMIMUM)

< BASE
DOWNWIND > AIRSPEED: MINIMUM
AIRSPEED: 110 KIAS AIRSPEED ON BASE WILL BE
: BINGL
GE“'W?H MWL S ARR ST AIRSFEED FOR THE APPRO-
AT PILOT'S DISCRETION) PRIATE FLAP SETTING.
E e FLAPS: AS REQUIRED (15"MAXIMUM) ~
m DO MOT EXCEED 15" FLAP SETTING (MAY BE DELAYED AT PILOT'S DISCRETION) D
o UNTIL LAMDING IS ASSURED e
o
-~
& »
o Figure 3-6 L
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If a single engine go-around is to be made, the procedure to follow is:

1. PROPELLER

2. THROTTLE

3. FLAPS

4. GEAR

FULL INCREASE

MAXIMUM POWER

WARNING

Abrupt power increases may cause loss
of directional control,

up

up

NOTE

The gear and flaps should be retracted
simultaneously to reduce drag as soon as
possible. Less altitude will be lost by
stopping flap retraction at 7° and
accelerating to 85 KIAS. After the
descent rate is arrested, raise flaps to 0°

cp

and accelerate to 91 KIAS.

5. Carburetor air

As required CP

m

LANDING WITH TIRE FAILURE.
MNose Landing Gear Tire Failure.

If one or hoth 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., If necessary use
asymmetric reverse power to assist in directional
control. Taxiing is not recommended.

Main Landing Gear Tire Failure.
If a main wheel tire is flat at time of landing, a

normal landing should be made. Lower the nose
gear as soon as possible and use reverse power and

nosgwheel 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. Touch down the nose gear as soon
as possible, hold forward pressure on the control
column, and assure directional control with the
nosewheel 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 extent possible to reduce landing roll to a
minimum. Do not attempt to taxi.

LANDING WITH GEAR RETRACTED.

Landing With One or Both Main Gears Retracted.

If, after attempting all possible gear lowering
methods, one or both main gear cannot be
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extended and locked, the following procedure is Landing With Nose Gear Retracted and Main Gears Down.
recommended:

Attempt to retract all landing gear by placing WARNING
the landing gear selector in the UP position.

If the main gear is extended and the nose

If all gear retract, lower the nose gear by gear has failed to extend, retract the

leaving the landing gear selector in the UP main gear and attempt to lower the nose

position and proceed with the remaining gear with the emergency system after

items on the NOSE GEAR EXTENSION relieving the pressure. Turning the

checklist, Land with only the nose gear hydraulic pressure shutoff valve off will
d down. (Refer to GEAR UP LANDING.) relieve the pressure.
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If the nose pear fails to respond to normal and
emergency operating procedures, an emergency
landing may be accomplished. An aft CG is
desirable. Make a normal approach and landing
Holding the nose of the aircraft up as long as
pssible but not until elevator control is lost. The
qg0se should be gently lowered to the runway.
(Refer to GEAR UP LANDING.)

Landing With One Main Gear in an Intermediate Position,

In the event one main gear remains in an
intermediate position, i.e., cannot be fully
extended or retracted, anticipate that the
malfunctioning gear will collapse upon landing.

The recommended procedure is to retract the other
main gear and nose gear, then complete the
procedure for lowering the nose gear and land with
nose gear down as outlined in the Landing With
One or Both Main Gear Retracted procedures,

:AR-UP LANDING.

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

Select radio distress frequency, select IFF (SIF if
necessary, inform appropriate control facility 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.

arm off heaters and all unnecessary electrical
juipment.

Take crash landing position, passengers behind
cargo,
Turn
SIgNs.

on the FASTEN BELTS/NO SMOKING

v ST I TSI TSI I I ISS.

T.0. 1C-7A1

WARNING

The pilot is prevented from bending
forward when shoulder harness is locked;
therefore, insure that all controls which
cannot be easily reached are properly

positioned before locking the hamess.

Fasten shoulder harnese and inertia reel locks,
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 to
IDLE CUT-OFF, turn off ignition switches, select
fuel emergency shutoff and oil emergency shutoff
switches UP.

If fire is evident, pull the fire extinguisher control
prior to furming off the battery switch and
abandon the aircraft immediately after movement
stops.

LANDING ON SOFT GROUND OR UNPREPARED
RUNWAYS.

If it should become necessary to land on soft
ground or an unprepared runway, the decision to
land with gear extended or retracted must be made
by the pilot. However, if the decision is to land
with the landing gear retracted, the recommended
procedure is to land with the nose gear extended
and the main gear retracted. Procedures ouflined in
GEAR-UP LANDING should be followed. If the
nature of the terrain is not too rough, it is advisible
to land with all gear down, using the short-field
landing technique.

MAXIMUM GLIDE AND LANDING WITH BOTH
ENGINES INOPERATIVE.

CAUTION

To provide continuous hydraulic
pressure, one or both propellers must be
windmilling. If both propellers are
feathered, the landing gear will have to
be lowered using the emergency system
and the flaps by using the hand pump
and the normal system.

Change 1 3-33
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emergency escape routes, exits and equipment
“\&,\ CARGO DOOR JETTISON - EXTERNAL HAHDLE!RH}/
FIRE EXTINGUISHERS I FIRST AID KITS CARONTERNAL NANDLE
i ___--""'-- o P

)
EMERGENCY SLIDE ———— " JETTISONABLE PASSENGER

ot
ROOF H-i.TC!:I e H\\\\ji“ﬂsm HANDLE
.-d"""-'_'___ N S
=
_‘\

.q.l. III. = r‘-- :11 e ] : i
' AN g e S AIR ESCAPE (RAISE DOOR)
R " i T = - GROUMD ESCAPE DMLY
T W) t% : (RAISE OR JETTISON DOOR)
' e 2\ "# EIRE EXTINGUISHER
-
) &=
PASSENGER DOOR
f--F W
N
T N
CRASH AXE

FLOOR DOORS

BOTTOM HATCH

BOTTOM HATCH JETTISON HARDLE

“ GROUND EMERGENCY EXITS

FLIGHT COMPARTMENT

Figure 3-7
In the clean configuration with both propellers operate the steering wheel. Manual
feathered, the recommended glide speeds are control of the steering wheel in this
contained in T.0. 1C-TA-1-1. The descent should condition would cause fluid to be
be planned to arrive over the threshold of the emptied from the nose gear shimmy
landing area at 1500 ft. From this point, put the damper.

landing gear down and initiate a continuous tum 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.

e Avoid taxiing into congested areas,

Should a malfunction of the nosewheel zteering
gystem oecur, or with the loss of normal hydrauli
system pressure, the nosewheel steering switch
should be turned off. Directional control will be
maintained through coordinated use of flight
controls, differential power, and differential brakes

e With the nosewheel steering off, ne according to the prevailing eircumstances of speed,
attempt should be made to restrain or crosswinds, engine out and runway conditions,

NOSEWHEEL STEERING FAILURE.

334
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NOSEWHEEL SHIMMY,

Nosewheel shimmy is an indication of unbalanced
condition of one or both nosewheel tires or failure
of the steering system. If this occurs during
takeoff, 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 gentle lowering of the
nose.

EMERGENCY ENTRANCES.

Emergency entrances are those used by ground
rescue personnel (figure 3-8).

T.0. 1C-7A1

EXTERNAL RELEASES.

Both entrance doors, the cargo compartment
emergency door, the flight compartment bottom
hatch, and the flight compartment roof hatch are
equipped with external releases. The cargo door
may be jettisoned by using the control on the right
side exterior of the aircraft.

CHOPPING AREA.

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 CHARACTERISTICS.
Knowledge of the ditching characteristics of the

the C-TA is very limited; however actual ditch-
ing experiences and scale model ditching tests

emergency entrances

ROOF.HATCH .
EXIT RELEASE
PRESS BUTTOM &
TURM HANDLE

BOTTOM HATCH - EXIT RELEASE
PRESS BUTTON & TURN HAMDLE
(PUSH UP INMER DOORS)

EMERGENCY DOOR - EXIT RELEASE
PRESS BUTTOM & TURN HANDLE

EXIT RELEASE
PRESS BUTTON & TURN HANDLE

CUT HERE FOR
EMERGENCY RESCUE

OFEN HATCH & PULL HANDLE
{RH SIDE OF FUSELAGE)

CARGO DOOR JETTISON /

EXIT RELEASE
PRESS BUTTON &
TURH HANDLE

Figure 3-8
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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 40, and touching down with power
on.

® In conditions ol poor visibility or calm
winds where flare point judgment is not
possible, set up a rate of descent of 100
to 200 fpm at approximately 500 to 700
feet above the surface, and hold attitude,
airspeed, and sink rate until contact.

Upon contact with the water, the aircraft may
experience a pronounced nose-down attitude, The
forward fuselage may momentarily be immersed,
resulting in structural damage to the flight and
forward cargo compartments which will permit
rapid flooding up to the level of the wings. The
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 PROCEDURES.

WARNING

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

In ditching situations in which the passengers can
safely bail out, the large life raft in the cargo
compartment should be dropped by parachute.
This should be accomplished at an altitude of 500
feet and at an airspeed of 110 knots 1AS after the
passengers have bailed out and are in the water.
The drop should be planned so that the life raft
will land upwiind of the survivors. The parachute,
if partially 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

3-36 Change 4
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(figure 3-9) give duties of personnel prior to, and
during ditching. Figure 3-10 illustrates the
emergency exits and evacuation routes used during
ditching.

The following are the standard alarm signals for
ditching:

51X SHORT RINGS... PREPARE FOR DITCHING

ONE LONG RING .............. BRACE FOR IMPACT

EMERGENCY DITCHING EQUIPMENT.

Ditching equipment should be in readiness at all
times when flying over water. Prior to each
overwater flight, the pilot will ensure that the
necessary equipment is aboard, in serviceable
condition, and stowed in the proper places.

EMERGENCY DITCHING EXITS (FLIGHT CREW).

From the evidence available concerning ditching, it
isapparent that the pilot may be able to accomplish
the maneuver without assistance. While this may
not be true in all ditching situations, it would be
worthwhile to consider stationing the copilot in the
cargo compartment if conditions permit. The cock-
pit is considered to be the most hazardous area in
the aircraft and stationing the copilot there not
only increases the possibility of injury but could
make it more difficult for either pilot to egress.

Refer to figure 3-10 for emergency exits.
Normally, crew members in the flight
compartment will use the roof hatch for exit after
ditching. Crew members in the cargo compartment
will normally exit through cargo door.

EMERGENCY DITCHING EXITS [PASSENGERS).

The loadmaster and flight mechanic will normally
assist in evacuating passengers and carrying out
duties outlined in the Ditching Chart (figure 3-9).
The loadmaster will be responsible for briefing th
passengers prior to flight. He will explain the use ¢
the emergency equipment. The loadmaster will
normally be seated in the passenger seat forward of
the left entrance door when passengers are carried.
All oceupants of the cargo compartment will exit
through the cargo door.

Illllllllllllllllllll‘
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PREPARATION FOR DITCHING. misinterpreted as indicating the wind direction.
Also, swells do not always indicate wind direction

Plans for ditching cannot be made without taking  and can be very large even when the wind is calm.

the wind direction into consideration. Waves move Swells are the result of underwater disturbances.

downwind, and the spray from the wave crest is  Over a sea, a pilot must be more exacting and alert

also blown downwind. Foam formed by the wave  when judging height.

crest moves upwind from the crest and must not be

)
L. . . . . . . O % N % N 9 % W N
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ditching chart

T.0. 1C-7A-1

CREW MEMBER

FIRST ACTION

DITCHING IMMINENT
(10 MINUTES LEFT)

AFTER DITCHING

PILOT'S DUTIES

1. Order crew to prepare
for ditching, giving approx-
imate time remaining.
Order crew 1o start emer-
gency procedures. Each
crew member will
acknowledge.

2. Transmit on VHF /
UHF '"Mayday'' 3 times,
and identification 3
times. Transmit tone for
20 seconds and request
fix or bearing.

3. Obrain flashlight,

4. Don antiexposure suit
and life vest. Fasten
shoulder harness and
safety belt.

1. Alert cargo compart-
ment personnel with

interphone and six short
rings on the alarm bell.

2. Order copilot to trans-
mit final distres= signal.

3. If applicable, order all
crew members and pas-
SEengers [0 [Urn OO emer-
gency flashlights connected
to life vests.

4. Order all crewmembers and
passengers to secure themselves
in ditching position. (Consider-
ation should be given to sta-
tioning the copilot in the cargo
compartment),

6. If copilot iz positioned in
cargo compartment, give one
long ring on the alarm bell.
6. Lock shoulder harness,

7. Immediately before ditching,

warn personnel over interphone
to “brace for impact™; and, if
copilot is positioned in flight
compartment, order him to
El:‘]? one long ring on alarm

1. Check flight station and
CArgo compartment Lo insure
that all personnel and emer -
gency equipment have been
evacuated,

2. Exit through flight station
escape hatch or cargo door
amnd inflate life vest.

3. Boardlife raftand receive
emergency equipment,

1. Acknowledge pilot's
order to prepare for
ditching.

2. IFF/SIF/AIMS to emergency.
Transmir emergency signal

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

2. Onorders from pilot, assume
final position for impact (may
be either flight compartment or

1. Exit through flight
sStation emergency es-
cape hatch, or cargo
door.

2, Inflate life vest and

on HF radio followed as board life raft,
soon as possible by cargo compartment).
EMeTgency message. 3. If in flight compartment:

Loek shoulder harness. If in
3. Obtain D/F service, cargo compartment: Select a

COPILOT"S DUTIES tEE.IiHES, fixes, etc. geat and fasten safety belt,

4. If in Mlight compartment:
4, Obtain flashlight, On orders from pilot, give one

long ring on alarm bell.
5, Don antiexposure suit,
and life vest, fasten
shoulder harness and
safety belr,
6. Continue transmitting
outlined emergency
message as required.

Figure 3-9 (Sheet 1 of 2}
Change 4 337
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ditching chart (cont)

CREW MEWBER FIRST ACTION o AFTER DITCHING
1. Acknowledge pilot's order] 1. Secure loose articles L. Assist in launching
to prepare for ditching. in flight compartment. life rafts,
2. Obtain drinking water 2. Select g seat In 2. Exit through cargp
container and flashlight. cargo compartment and door with container of

FLIGHT fasten safery belt. WRIET.

MECHANIC'S 3. Open cargo door,

DUTIES Check ramp fully closed 3. Inflate life vest, and
and draftproof door up board life raft,

and secure.

4, Don antiexposure
guit-and life yvest.

1. Acknowledge pilor's l. Insure that passengers L. Launch life rafis.
order to prepare for are behind cargo if
ditching. possible and properly 2. Direct evacuation of
seated, passengers.
2. Advise passengers of 3
impending emergency. |2 Secwure-all loose 3. Exit through cargo
efulpment. door,
3. Prepare Lo jettison
cargo and advise pllot 3, Fazten safery belr. 4. Inflate life vest and
when ready. Jettison on board life raft.
commarnd.
LOADMASTER'S
’ DUTIES 4. Obtain flashiight,
5, Don antiexposute
’ suit and life vest.
6. Rebriefl passengers
in evacuation and
distribution on life rafrs,
’ 7. Wotify pilot when
cargl compariment 15
prepared for dirching.
’ Figure 3-9 (Sheet 2 of 2)
/ ABANDONING AIRCRAFT. WARNING
’ The crew andfor passengers must not
Evacuation of the aircraft after ditching should be leave ditching positions until it is
accomplished in an orderly manner in the shortest ascertained that the aircraft has stopped
time possible. This cannot be done well without forward movement. Serious injuries can
practice and in the event that the fuselage is dark ocour as the result of personnel
and filling with water, further difficulty can be unfastening safety belts prior to the
’ expected. aircraft coming to a full stop.
’ ' 338
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ditching exits

ROOF HATCH

- PILOTS
B oo

PASSENGERS

CARGO DOOR

Figure 3-10

Immediately after the aircraft comes to a stop,
additional emergency equipment may be collected
and distributed to each crew member. The crew
members must carry out their duties (figure 3-9)
and then evacuate the aircraft through the
appropriate exit carrying the required equipment.
They must also see that each piece of equipment
for use in the life raft is secured by lines to prevent
its being lost overboard.

‘ WARNING I

Assure that personnel are outside the
aircraft and clear of escape exits prior to
inflating life vest.

CREW DUTIES.

When it is certain that the aircraft has come to a
complete stop, each crew member will proceed
with the following duties;

The pilot and copilot will cheek each other to see
if either has been mjured. The copilot exits
through the roof hatch and receives equipment
being passed to the pilot, the pilot will exit
through the roof haich.

NOTE

If the copilot’s ditching station is the
cargo compartment, his primary ditching
exit is the cargo door.

The flight mechanie and loadmaster will check to
see if either has been injured. They will jettison the
life raft through the cargo door and inflate. The
loadmaster will assist passengers in evacuating
through the cargo door and pass emergency

Change 4 3-39

TIT T T T IS

V& 4

L NSNS S NSNS ST TDTSLTRTSLSTLRTRTRERTTERTR T \\.\\\



TP TP IT VIV T T I T VPP IFsrrs.

T.0.1C-7A

‘ I

S\ \ W\ 2\ 2"\ \“\““\“\ """z 22z"haw\thaww»h

equipment to the life raft. The flight mechanic

insures that all emergency equipment has been
removed and passengers have been safely
evacuated, and then exits through the cargo door.

DITCHING TECHNIQUE.
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
FASTEN BELTS, NO SMOKING signs, Passengers
should be warned to tighten their safety belts and
lean towards the nose of the aircarft as far as
possible, half turming and resting head on arms, and
bracing their arms against the next passenger.
Open the cargo door.
NOTE
The ecargo door must be fully open prior
to touchdown as structural damage may

preclude opening while in the water.

Check that the cargo ramp is fully closed.

DITCHING.

Best results will be obtained by following the
procedures outlined below:

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

Use 40 degree flaps.

Execute a normal approach and assume a normal
landing attitude.

WARNING

Under no circumstances should the
gircraft be stalled in, since this will result
in severe impact and cause the aircraft to
nose into the water,

OIS T ITIISS

Touch down with power on and insure that the
aircraft does not contact the water in a fully stalled

attitude.

In daylight it is recommended that the aircraft be
ditched along the top of the swell, paralleled to the
rows of swells, if the wind does not exceed 30
knots. In high winds, it is recommended that
ditching be conducted upwind to take advantage of
lowered forward speed. However, it must be
remembered that the possibility of ramming
nose-on into a wave 15 increased, as is the
possibility of striking the tail on a wave crest and
nosing in.

CROSSWIND DITCHING.

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

Crahb 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, avoid the face of the wave,

Hold nose up after first impact.

NIGHT DITCHING.

Night ditching will be conducted with the aid of
instruments to establish proper attitude of aircraft.

Make an instrument approach, holding airspeed the
same as for DITCHING. At 500 to 700 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 avoid digging a wing into wate.
and cartwheeling the aircraft.

Close throttles and turn off electrical power
immediately upon contact with the water.
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SECTION IV
AUXILIARY EQUIPMENT

TABLE OF CONTENTS

INTRODUCTION . e 4-1
HEATING AND VENTILATING SYSTEMS ... 4-1
ANTILHCING AND DEICING SYSTEMS.......... 4.11
ENGINE PREHEAT SYSTEM ... coveieee 4-14

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT ...t 4-18

INTRODUCTION.

This section includes the deseriplion, normal
operation, and emergency operaticn of all
equipment not directly confributing to flight but
which enshles the aircraft to perform certain
specialized functions,

HEATING AND VENTILATING SYSTEM.

The flight and cargo compartments are each
provided with a flight and ground operable heating
system. The ducting and outlets of esch system can
also be used for ventilation on the ground and in
flight when either heater is out. Each system
consists of a combustion heater with the necessary
componenis and ducting controls to regulate the
temperature inside the flight compartment and
cargo compartment within a range of 40° to B0"F.
Within each system are fans, recirculation duets,
and air selector valves to provide for ground
operation; and an outlet from the cargo
compartment heating systemm provides hot air for
preheating the engines on the ground. The
electrical controls for £ach heater are on a panel
mounted on the forward face of the bulkhead
hehind the pitot. Fuel for both heaters is provided
from the fuel tank in the right wing by an
electrically driven fuel pump outboard of the
engine nacelle.

LIGHTING SYSTEMS .. ... 4-33
OXYGEN SYSTEM............oocirirrneivenenn . 4-38
CARGO LOADING EQUIPMENT ...._............. 4-41
CARGO DOOR AND EAMP SYSTEM .. 4-43
AIR DROP SYSTEM.. .. dedT
MISCELLANEQOUS EQUIPMENT.... ... 4-47

DC power for each temperature control system,
and ground operation provision, i supplied from
the secondary bus through pushdooeset circuit
breakers, and through a switch type circuit breaker
for each heater fuel conirol system, Provision is
made for hot-day ram air ventilation of the flight
compartment and cargo compartment. A fan air
prassure switch which is operaied by ram air from
the copilot’s pitot pressure line, serves both the
flight compariment and cargo compartment
heating s¥stems. In the cargo compartment system
the air selector valves are moved automatically to
their ground or flight position by an electrical
actuator operated by the fan air pressure swilch. In
flight the pressure switch maintains the
combustion air fan and the wentilating air fan
incoperative in both svstems. The carpo
compartment heater mixing valve can be controlied
manuatly in the event of malfunction of the
automatic contrel circuit.

FLIGHT COMPARTMENT HEATING S¥STEM.

The flight compartment combustion heater is rated
at 50,000 BTU and eonsumes .66 gallon of Fuel
per hour maximum. It is mounted in the nose
section of the fuselage and is accessible through a
removabie panel forward of the windshield, The
left and right ram air ducts in the nose of the
fuselage have 20- ynd 10-ampere electrically heated

4-1
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anti-icing intakes respectively, and both are
powered from the secondary bus through the
25-ampere push-to-reset circuit breaker. They are
both controlled by the 5-ampere switch - type
circuit breaker, under the INTAKE ANTI-ICING
marking, on the lower section of the heating
control panel (figure 4-2). The left duct supplies
ram air, in flight, to the heater 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 heat exchanger passages and are vented to
the atmosphere. The right duct supplies ventilating
ram air, in flight, which is passed over the hot walls
of the heat exchanger. The resulting warm air is
distributed to ten outlets in the flight
compartment,

Temperature Control System.

The temperature control system of the heater is
automatic. It consists of a heater outlet duct
thermostat, compartment thermostat, temperature
selector, and a temperature control box. The
heater is protected from overheating by a cycling
thermal switch and a high limit thermal switch in
the heater outlet duct. The cycling switch, in
conjunction with a relay, operates the cycling
solenoid in the fuel control unit to restrict the
continuous operating temperature to a maximum
of 250°F. The high limit switch operates at 350°F
to energize the heater electrical system should the
cycling switch malfunction. A further safeguard is
provided by a fire detecting element in the heater
outlet duct which will illuminate the fire warning
light on the left side of the emergency panel if the
temperature rises to 550°F,

Preparation For Operation.

Before the heater can be started on the ground or
in flight, the following eonditions must exist:

I The cockpit air control handle on the
pilot’s pedestal must be pushed fully in (open).

2.  The cockpit air selector handle on the
pilot’s pedestal must be positioned for ground or
flight operation as appropriate.

3. A combustion ram air pressure

equivalent to approximately 80 knots [AS must be
sensed by the ram air pressure switch,

4-2

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

Provided these conditions exist, when the master
switch and fuel pump are turned on, the heater will
start operating provided the start switch is
depressed., The start switch indicator light will
illuminate to show that the system is energized.

Heater Controls.

The lower section of the heating control panel
{figure 4-2), on the bulkhead behind the pilot’s
seat, is marked COCEKPIT HEAT &
VENTILATION and contains the switches and
controls necessary for operation of the flight
compartment heater, and for control of the heater
intake anti-icing elements.

Heater Fuel Pump Switch. The heater fuel pump
two-position switch is marked FUEL and OFF.
The switch controls the electrical circuit of the fuel
pump in the right wing, which supplies fuel to both
the flight compartment and cargo compartment
heaters.

Heater Ignition Switch. The heater ignition switch
is of the toggle type and has two positions, marked
EMERG and NORMAL. When operating in the
normal position and the heater fails, select the
emergency position. Enter the discrepancy in Form
781 at the completion of the flight. The EMERG
position provides a standby set of vibrator contacts
to restore ignition.

Heater Master Switch. The heater master
two-position toggle switch is labeled MASTER
SWITCH. The switch controls the dc power from
the secondary bus to the heater and fuel control
system.

Heater Start Switch. The heater start push-type
switch is marked PUSH TO START and controls
the electrical power to a hold-in relay supplying
the heater ignition unit electrical circuit. A light in
the switch will iluminate when the circuit is
energized. The master switch must be on before
the start switch is depressed.

Heater Temperature Selector. The heater
temperature selector is marked TEMP. SELECTOR
and is graduated in °F with numerals at 40, 60,
and 80. The selector sets the temperature control
system of the heater to maintain the temperature



in the compartment, as sensed by the compartment
thermostat and the heater outlet duct thermostat,

Heater and Fan Circuit Breakers. A 5S-ampere
push-to-reset circuit breaker marked HEATER
protects the heater electrical circuit. A 10-ampere
push-to-reset circuit breaker marked FAN protects
the circuits of the combustion ram air fan and
ventilation return air fan.

Heater Intake Anti-lcing Circuit Breakers. Below
the INTAKE ANTI-ICING marking is a 5-ampere
switch-type circuit breaker control marked CONT.,
for selection of the heater intake anti-icing eircuit,
and a 25-ampere push-to-reset circuit breaker
marked HEATER for circuit protection.

Ajr Control Handle. The air control handle on the
pilot’s pedestal is marked COCEKPIT AIR
CONTROL and PULL TO CLOSE. The handle is
used to mechanically adjust a butterfly-type valve
in the heater outlet duct to regulate the amount of
ventilating air entering the flight compartment.
When the handle is pushed in, the valve is opened
and releases its pressure on a microswitch to allow
operation of the heater. When the handle is pulled
fully out, the wvalve closes and operates the
microswitch to deenergize the heater electrical
circuit; this position should be selected in the event
of fire.

Air Selector Handle. The air selector handle on the
pilot's pedestal is marked COCEPIT AIR
SELECTOR, and FLIGHT-PUSH,
GROUND-PULL. The handle is used to
mechanically aectuate two butterfly-type wvalves,
one in the ventilating ram air intake duct and one
in the ventilating air return duct. When the handle
is pulled out to the GROUND position the ram air
intake duct valve operates a microswitch which
energizes two fans, one in the ram air intake duct
to supply combustion air and one in the air retum
duct to recirculate the air from the fight
compartment, An air pressure switch, in the
fuselage nose section, deenergizes the circuit of the
fans after take-off upon attaining an airspeed of
approximately 85 knots IAS; and prevents
operation of the fans should the air selector handle
be inadvertently left at GROUND position during
flight. The air pressure switch is pressurized from
the copilot’s pitot line and is common to both the
flight compartment and cargo compartment
heating systems.
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Operation.

Ground and flight operation of the heating system
is covered in the following paragraphs.

Ground Operation.
1. Heater and fan circuit breakers - Set.

2. Cockpit air control handle - Push in

3. Cockpit air selector handle - GROUND,
4.  Fuel pump switch - UP (on).
b.  Heater ignition switch - NORMAL.

6. Temperature selector - Set to desired
temperature.

7. Master switch - UP (on).
8.  Start switch - Depress.

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

On transition from Ground to Flight operation of
the heater, it will be noted that only actions 3 & 8
of the following paragraphs are necessary.

Flight Operation.
X, 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 (on).

5. Heater ignition switch NORMAL

(EMERG if NORMAL is inoperative).

6. Temperature selector - Set to desired
temperature.

7.  Master switch - Up (on).



T.0. 1C-7A-1

flight compartment heating and ventilating system
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heating control panel

WARNING

WARNING
IF HEAT IS NOT APPARENT WITHIN TWD MINUTES

OF SWITCHING 'ON, HEATERS ARE TO BE SWITCHED

'OFF' AND LEFT OFF UNTIL THE CAUSE OF THE
MALFUNCTION IS DETERMINED 8 CORRECTED,
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— AIR CONTROL - CABIN s
FULL TO CLOSE A
Figure 4-2

8. Start switch - Depress.

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

CARGD COMPARTMENT HEATING SYSTEM.

The cargo compartment combustion heater is rated
at 200,000 BTU and consumes 2.66 gallons of fuel
per hour maximum. It is mounted in the right side
of the cargo compartment roof immediately aft of

the flight compartment bulkhead. The ventilating
ram air duct, in the leading edge of the right wing
does not have an anti-icing intake. In flight, the
duct in the left wing supplies ram air to the heater
combustion chamber where it mixes with fuel and
15 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 then flow through heat exchanger passages
and are exhausted to atmosphere. The duct in the
right wing supplies ventilating ram air in flight, and
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the flow of air divides before reaching the heater.
Some of the air passes over the hot walls of the
heat exchanger, and come of 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 is controlled by an electrical
actuator-operated mixing valve which is positioned
according to cargo compartment {emperature
selector requirements. Variations are sensed by the
cargo comparitment thermestat in the rear exhaust
outlet and the heater outlet duct thermostat. The
flow then 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 exhaust outlets in
the ecargo compartment roof pass used air fo
atmosphere, through the cargo compartment
exchaust wvent, during flight. During ground
operation, mechanically interconnected electrical
actuator-operated wvalves in the combustion air
duct, ventilation air duct, and cargo compartment
exhaust vent are closed; and a combustion air
bypass duet and ventilating air bypass duct are
opened, and a fan in each is energized. An amber
colored CAUTION light will illuminate during
operation of the fans, The combustion air fan
draws air through the ram air intake in the left
wing and passes it to the heater combustion
chamber. The ventilation air fan draws cargo
compartment air through the cargo compartment
air exhaust outlets and recirculates it over the hot
walls of the heat exchanger and then passes the
heated air to the outlets on each side of the cargo
compartment. {See fipure 4-3.)

Temperature Control System.

The temperature control system of the heater is
basically automatic. However the heater mixing
valve can be manually controlled, in the event of
failure of the automatic control circuit, by means
of a contrel selector on the upper section of the
heating control panel. The system consists of a
heater outlet duet thermostat, cargo compartment
thermostat, temperature selector, control selector,
and a temperature 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 overheating and is safe-guarded in 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.

Preparation For Operation.

Before the heater can be started on the ground or
in flight, the following conditions must exist:

1. The carge compartment air control
handle, located below the heating control panel,
must be pushed fully in to open the valves in the
tee duct at the outlet end of the heater and allow
the safety microswitch to complete the electrical
circuit.

2, A combustion ram air-pressure
equivalent to approximately 80 knots [AS must be
sensed by the ram air pressure switch,

3.  The heater discharge temperature must
bie less than 350°F. Provided these conditions exist
when the master switch and fuel pump switch are
turned on, then the heater will operate when the
start swifch iz depressed. The start switch is
depressed. The 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
operation, ground or flight, by an electrical
actuator operated by the fan air pressure switch in
the fuselage nose section. When the air pressure
sensed by the switch is less than the equivalent of
85 knots [AS the selector valves are positioned for
ground operation, the fans are energized and the
CAUTION light illuminates. Above 85 knots TAS
the selector valves are positioned for flight
operation, and the fans are deenergized and the
CAUTION light is off.

Heater Controls.

The upper section of the heating control panel
(figure 4-2), on the bulkhead behind the pilot's
seat, is marked CABIN HEAT & VENTILATION
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 heating control
panel. For a description of the ignition, master,
and starter switches, refer to flight compartment
heater.

Heater Temperature Selector. The heater
temperature selector is marked TEMP. SELECTOR
and graduated in °F with numerals at 40, 60, and
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cargo compartment heating and ventilating system
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80. The selector sets the temperature control
system of the heater to maintain the temperature
in the cargo compartment, as sensed by the cargo
compartment thermostat and the heater outlet
duct thermostat.

Heater Control Selector, The four-position control
selector is marked CONT. SELECTOR with
positions OFF, MAN. HOT, AUTO, and MAN,
COLD. The selector setting determines the type of
operation of the heater, In the AUTO position the
mixing valve, at the junction of the heater outlet
and heater bypass duct, is automatically 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 is bypassed and the
mixing valve is moved to close the heater bypass
duct to allow heated air only to be fed to the cargo
compartment outlets. In the MAN, COLD position
the temperature control system is bypassed and the
mixing valve closes the heater outlet to allow cold
air only te be fed to the cargo compartment
outlets. During manual operation the mixing valve
can be positioned at intermediate settings by
moving the control selector to OFF when the
desired setting is reached. The wvalve takes
approximately 45 seconds to move from MAN.
HOT to MAN. COLD.

Heater And Fans Circuit Breakers. A T-ampere
push-to-reset circuit breaker marked HEATER
protects the heater electrical circuit. Two
push-to-reset eircuit breakers protect the FANS
circuit; the S-ampere breaker marked COMB. for
the combustion air fan, and the 20-ampere breaker
marked VENT for the ventilating air fan, When the
winterization equipment hi-capacily fans are
installed, the 5- and 20-ampere breakers will be
replaced by 35- and b50-ampere breakers
respectively.

Caution Light. An amber light 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 deenergize combustion fan and light
cireuit.

Cargo Compartment Air Control Handle, The cargo
compartment air control handle, below the heating
control panel, is marked AIR CONTROL - CABIN,
PULL TO CLOSE. The handle is used to manually
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position butterfly-type wvalves to regulate the
amount of ventilating air entering the cargo
compartment. When the handle is pulled to fully
close the wvalves, the heater electrical system is
deenergized. Pull the handle in the event of fire.
When the handle is pulled to fully close the valves,
a microswitch is actuated to deenergize the heater
electrical system; select this position in the event
of fire.

Operation.

Normal and emergency operation of the cargo
compartment heating system is covered in the
following paragraphs.

Normal Operation. Cargo compartment heater
operation, both on the ground and in flight, is
similar. Automatic positioning of the system air
selector valves, and control of the fans, occurs at
an a@ir pressure equivalent to approximately 85
knots [AS; below this speed the system is placed in
ground operation, and above this speed it is placed
in flight operation. To start the heater proceed as
follows:

1. Engine preheat outlet cover - Check

secure during preflight inspection.
2. Hot day duct valves - Closed.
3. Heater and fans circuit breakers - Set,

4, Cargo compartment air control handle -
Push in {open).

5.  Fuel pump switch - Up (on).
6. Control selector - AUTO.

7. Temperature selector - Set to desired

temperature,

8. Heater ignition switch NORMAL

{(EMERG if NORMAL is inoperative).
9.  Master switch - Up (on).
10. Start switch - Depress,

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



WARNING

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 CAUTION light - Should
illuminate and remain on to indicate that the fans
are energized during ground operation. It should go
out at airspeeds above 85 knots [AS, to indicate
that the fans are deenergized and the air selector
valves are in their flight operating positions.

WARNING

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.

% CAUTION |

If the thrust indicator free stream
pressure selector, on the copilot’s flight
instrument panel, 5 moved to the
EMERG OFF position in flight, and the
heating control panel CAUTION light
illuminates, pull out the COMB. fan
circuit breaker. For subsequent system
operation on the ground, circuit breaker
must be reset.

Emergency Operation. If the automatic control of
the heater air mixing valve malfunctions, the
mixing wvalve can be controlled manually to
regulate the temperature of the air being fed to the
cargo compartment outlets. Temperature control is
accomplished by moving the control selector as
follows:

1. Position at MAN. HOT f{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. This partially opens the
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heater bypass duct to admit cold air and reduce the
temperature of the heatéd air fed to the cargo
compartment outlets.

3. Repeated adjustment in this manner,
varying the number of seconds at MAN., COLD,
will modulate the heat supply until the desired
temperature is obtained.

Operation Of Cargo Compartment Vent Air
Exhaust Valve. When the system is switched off in
the air, the cargo compartment vent air exhaust
valve remains open. The valve only closes when the
system is in pround mode. To prevent rain or
moisture entering the valve when the aircraft is 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 VENTILATING SYSTEM.

The flight compartment ventilating system utilizes
the duecting and outlets of the heating system with
the heater in a deenergized condition. For hot day
use two cooling louvers are installed, one on each
side of the flight compartment, to provide
additional fresh air for the pilot and copilot. Each
louver is installed at the aft end of a short ram air
intake, forward of the windshield. The direction
and amount of ventilating air flow can be adjusted
by tuming 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 centerline. 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
compartment ventilating system is covered in the
following paragraphs.

Ground Operation,
L i Heater circuit breaker - Pull out.
2, Fan circuit breaker - Set.

3. Cockpit air control handle - Push in
{open).
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4.  Cockpit air selector handle - GROUND.

5.  Master switch - Up (on).

6. Hot day louvers - Open for masimum
ventilating air, if required.

NOTE
On transition from Ground to Flight

operation of the ventilating system, only
actions 4 and § of the [ollowing

paragraphs are required.
Flight Operation.
1. Heater circuit breaker - Pull out.
2.  Fan circuit breaker - Set.

3. Cockpit air control handle - Push in

4.  Cockpit air selector handle - FLIGHT.

b. Master switch - Down (off).

WARNING

In the event of fire the cockpit air
control handle must be pulled to the
fully closed position.

CARGO COMPARTMENT VENTILATING SYSTEM.

The cargo compartment ventilating system utilizes
the ducting and outlets of the heating system with
the heater in a deenergized condition. For hot day
use in flight, ambient air can be admitted to the
cargo compartment through ducting connected to
the ventilating ram air intake in the leading edge of
the right wing, and to three louvers in the cargo
compartment roof. Two of these louvers are ahead
of the forward air exhaust outlet, and the third
louver is just aft of the wing rear spar. The amount
of ambient air admitted through the louvers is
confrolled by manually operated butterfly-type
valves, One just aft of the forward louvers and one
at the rear louver; both marked HOT DAY
VENTILATION ON-OFF. For hot day ventilation
in flight, the cargo compartment air control handle
must be pulled fully out (close) to shut off the

410

normal ventilating system and allow the maximum
amount of ambient air to be directed to the three
roof louvers, where the flow of air can be manually
controlled. On the ground, ambient air ventilation
cann be supplied through the hot day louvers
provided the right engine is operating; the propeller
slipstream produces a ram air effect at the
ventilating ram air intake.

Operation.
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.

5. Amber CAUTION light Should
illuminate and remain on to indicate that the fans
are energized during ground operation, and should
go out at airspeeds above 85 knots [AS to indicate
that the fans are deenergized and the air selector
valves are in their flight operating positions.

§ CAUTION §
i

If the thrust indicator free stream
pressure selector, on the copilot’s flight
instrument panel; is moved to the
EMERG OFF position in flight, and the
heating control panel CAUTION light
illuminates, pull out the COMB. fan
circuit breaker. For subsequent
operation on the ground, circuit breaker
must be reset.

Hot Day Ventilation Operation.

1. Cargo compartment air control handle -
Pull out (close),

2. Hot day duct valves - Open.
NOTE
This operation can be used on the

ground to supply fresh air ventilation,
provided the right engine i$ operating.



ANTI-ICING AND DEICING SYSTEM.

The ice protection facilities consist of windshield
anti-icing, heater and ventilating air intake
anti-icing, and pitot head anti-icing; propeller
deicing, and wing and tail deicing.

WINDSHIELD ANTI-ICING.

Both the pilot's and copilot’s windshields are
constructed 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-icing, heating of the panels prevents
misting and also raises their birdproof qualities.

NOTE

Maximum bird proofing qualities of the
windshield are obtained when the vinyl
interlayer is maintained in the
temperature range of 68° to 130°F. The
windshield heat system maintains a
temperature of 105 + 5°F, and the
windshield is therefore at its maximum
strength with the heat on.

Single phase ac power for each windshield panel is
derived from individual windshield inverters
powered from the secondary bus; the circuits being
protected by TO-ampere circuit breakers. The
associated dc relay circuits are protected by
b-ampere circuit breakers. Operation of the
windshield heat is controlled by the windshield
heat switch on the center switch panel, The switch,
marked WINDSCREEN HEAT, has three positions:
NORM., OFF, and EMERG, The switch should be
set to NORM. at least three minutes prior to
take-off. Bhould the pilot's windshield power
supply fail, switching to EMERG. will transfer
power to the pilot’s panel from the copilot's panel,
which will then cool. A waming light for each
windshield inverter, marked FAIL, PILOT'S and
COPILOT’S, is located adjacent to the control
switch and will illuminate if its respective inverter
fails,

CAUTION |

If inverter failure is the cause of the
defect, the appropriate circuit breaker
should be pulled and no attempt must be
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made to reactivate the inverter, or
further damage to the system may result.

HEATER INTAKE ANTI-ICING,

The inlets for the flight compartment heater
combustion and ventilation air intakes, and the
cargo compartment heater combustion air intake,
are electrically anti-iced. The cargo compartment
heater ventilation air intake is not anti-iced. Below
the IN-TAKE ANTI-ICING marking on both the
cockpit heating and cargo compartment heating
sections of the heating control panel, are provided
a G-ampere toggle-type circuit breaker control and
a 2b-ampere push-to-reset circuit breaker. The
toggle-type circuit breaker marked CONT. controls
the heater intake anti-icing circuit and the
push-to-reset circuit breaker marked HEATER
protects the eircuit. The 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 instruments, A switch marked
PITOT is located on the deicing switch panel
{figure 4-5). The switch also confrols a heater at
each stall warning lift transducer. Power for the
flight instrument pitot heads and lift transducers is
taken from the emergency bus through two
15-ampere circuit breakers, and for the thrust
indicating pitot heads from the secondary bus
through two 10-ampere circuit breakers,

PROPELLER DEICING,

An alcohol deicing system is provided for each
propeller. Each system consists of an 8.4 gallon
tank, an electrically operated shutoff valve, an
electrically operated pump and the necessary
piping to a slinger ring and cuffs. Both systems are
controlled by a switch marked PROP on the
deicing switch panel (figure 4-5). Power for each
svstem is derived from the emergency bus through
the left and right hydraulic and engine oil
emergency shutoff switches respectively. When
energized, the pump supplies fluid under pressure
to the slinger ring, and is distributed to the leading
edge of the propeller blades by centrifugal force.

Change 2 4-11
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The shutoff valve is solenoid operated and remains
open while the pump circuit is energized.

NOTE

The rate of flow of each propeller
deicing system is 1.27 gallons per hour,
and will provide protection for 6.5 hours
of continuous operation. However, as
the alcohol deicing system is only used
intermittently, the supply is sufficient
for the endurance of the aircraft.

WING AND TAIL DEICING SYSTEM.

The system, (figure 4-4) is of the inflatable
rubber-boot type, deicing being provided at the
horizontal stabilizer leading edges and the wing
leading edges outboard of the landing lights.
In¢luded in the system are two engine-driven air
pumps, two combination units, distributor valves,
an electronic timer, and the control switches on
the deicing panel. System pressure and suction is
indicated by two gages, marked DEICING, and
PRESS and SUCT respectively, located on the
copilot's pedestal. Refer to Section V for
instrument markings. Electrical power for the
system is taken from the secondary bus through
two circuit breakers, AUTO and MANUAL, labeled
DEICING WING & TAIL.

The deicer boots are arranged in sections, Two
sections at the stabilizer, one left, one right; and
two sections; an inboard and an outbhoard, at esch
wing. Each section is further divided into an inner
and outer boot. A distributor valve serves each
wing-boot section; one distributor valve is provided
to serve both tailboot sections. The distributor
valve has a pressure inlet port, a suction outlet port
and a dump port. Two additional ports A and B are
connected to related A (inner) and B (outer) boot
ports, Pressure and suction is alternated through
the A and B ports by movement of a
solenoid-operated servo valve. The distributor
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. The suction side of each
pump is connected direct to the suction manifold;
suction being indicated at all times on the gage.
The pressure delivery is routed through the
combustion u which pressure is dumped
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when the system is inactive or, when in use, is
regulated to the pressure manifold to maintain 15
pei. 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 electronic timer is provided for automatic
operation of the system; a separate circuitry being
provided to bypass the timer for manual operation.
The normal eyele of the timer is 1-minute for
excessive icing (29 seconds on, 31 seconds off) and
4 minutes for light to moderate icing (29 seconds
on, 211 seconds off). When the system is switches
on, theve is an initial tube warm-up delay of 20
seconds, then the cyecle commences with a
S-second period during which the solencids of the
combination units are energized to close the dump
valves and pressurize the system. Thereafter, six
contacis are energized successively, each for a
period of 4 seconds during which the appropriate
distributor-valve solenoids are in tum energized to
fully inflate their respective boots. The boots are
inflated and deflated once per cycle, in
symmetrical 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 the intervening
periods of the cycle. During the balance of the
cycling time (31 or 211 seconds), the dump valves
are open and system pressure is unloaded.

NOTE

If the system is switches OFF during a
ecycle, the timer will zero for
commencement of another cycle.

Wing And Tail Deicing Switches.

Under WING & TAIL, a mode switch has three
positions marked AUTO, OFF, and MAN; the
function being self-explanatory (figure 4-3). A
related two-position switch marked FAST-SLOW
selects respectively the 1-minute or 4-minute cycle,
and iz operative only in the AUTO mode. Three
BOOTS switches, INBD, OUTBD, and TAIL, have
positions marked INNER-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
attomatic function. When manual mode is
selected, the system remains loaded at 15 psi and
the boot switches bypass the timer to route power
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direct to the distributor-valve solenoids; the boot
remaining inflated while the switch is held selected.

Normal Operation.

1. WING & TAIL DEICING circuit
breakers - Set.

2. Mode switch - ALUTO,

3. System pressure and suction indicators
- Check 15 psi and 4 in. Hg respectively.

4. Cyecling switech - FAST or SLOW, as
required,

NOTE

With 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
condition 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 the icing condition require
manual mode of operation, proceed as follows:

1. Mode switch - MAN.

2.  Bystem pressure and suction - Check.

3. BOOT switches - Commencing with the
INBD 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 to permit

heating each engine and its accessory compartment
to a reasonable temperature prior to starting the
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engines in still air temperatures of 0°F (—18"C)
and below. The system congists of flexible piping
which 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 iz supplied by a high-capacity
fan in the combustion air bypass duct, and one in
the wventilating 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 COMPT
PREHEAT CONNECT, for engine accessory
compartment preheating. The preheat access
adapter 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 extinguishing agent
to be sprayed into the accessory compartment.

OPERATION.,

1. Flexible piping - Connect between
engine preheat outlet and engine cover as
appropriate,



NOTE

When the flexible piping is connected to
the engine preheat ocutlet # actuates a
cargo compartment air control
microswitch to permit operation of the
cargo compartment heater.

2. Flight compartment cahopy cover,
cargo compartment heater forward air exhaust
cover and left wing air intake cover - Remove,

4. Cargo compartment heater - Start as for
ground operation, then pull the cargo
comparbment air confrel to  the closed (ouf)
position.

NOTE

Secure covar on engine preheat outlet
when preheat system is not in use, and
push the cargo compartment alr contral
to its open (in) position.

d. Cockpit heater inlet and exhaust cover -
Remove to permit ground operation of the flight
compartment heater duping preheating of the
engine.

o Engine preheat should be applied to
one engine and its accessory compartment at the
same time, Connect the prebeat flexible piping to
the preheat outlet, and to the engine cover snout
and engine accessory compartment preheat access
adapter. Maintain application of preheat until the
cylinder head temperature gage indicates above
0°C, then transfer the flexible piping to the cold
engine and its accesscry compartment. Remove the
enginge 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 hoil-off
procedure detailed in Section IX. Remove the
flexible piping, engine ecover, and oil cooler air
exhaust cover from the engine being prebeated
when its cylinder head temperature gage indicates
ghove 0°C., and proceed as for the operating
engine. Select the hot fuel prime switch to OFF
after both engines are operating.

WINTERIZATION COVERS.

Fifteen wintenization covers are provided, twealve
are installed externsally and three internally. A
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light-weighi folding ladder is provided for use when
installing the external covers; the ladder length is
12 feet 1.7 inches when unfolded, and 7 feet 5.5
inches when folded,

External Covers,

Engine Covers. Two engine covers, one for each
engine, are stenciled ENGINE COVER SD5BE25-1,
with TOP at the appropriate position to facilitate
installation. Elastic cord assembliezs with
attachment rings are provided at the aft edge of
each cover which are held secure to the nacelles by
appropriately located ball-lok pins. Before
mstalling an engine cover insure that the propeller
blades are at the 2, 8, snd 10 o'elock positions,
The blade cuffs of the ecover are secured to the
propelley by means of elastic cord assemblies with
ring and hook attachments. Insure that the heating
duct snout of the cover is at approximately the 4
o'‘clock position.

Cargo Cormpartment Heater Intake and Exhaust
Covers.

a. Two covers, one for each cargo
compartment heater air intake in the leading edge
of the wing center section, are stenciled SD5605-1
COVER, AIR INTAKE LE C8 WING and can be
secured in pesition by mesns of two button
fazteners, Each cover has a waming sireamer,
Remove left cover before preheating the engines.

b, & shaped cover stenciled SDEGE08-1
COVEER, AIR EXHATUST, CABIN HEATER can he
slipped onto the ecargo compartment heater
coanbustion air exhaust and secured in position by
means of four button fasteners. The cover has a
warning streamer. Remove this cover before
preheating engines.

e A shaped cover stenciled SDHB0Y.]
COVER AIR EXHAUST, CABIN HEATER can be
slipped onfo the cargo compartment heater
ventilating air exhaust and secured in position by
means of two button fasteners. The cover has a
warning streasmer.

Landing Gear Corvers,

a. Two covers, one for each main landing
gear opening, are stenciled SDH609-1 COVER,
QPENING, MAIN LG and FOCEWARD. Each cover
can he secured in position by means of eight

4-15



T.0. 1C-7A-1

winterization equipment general arrangement

EMGINE PREHEAT OUTLET %. 505609-1 COYER, OPEMING, MAIN LG

1.
2, 5D5525-1 COVER, ENGINE 10. FIRE ACCESS AND PREHEAT ACCESS COMNECTION
3, SD5&0S-1 COVER, AIR EXHAUST, CABIN HEATER 11 PIPING, FLEXIBLE, EHGINE ACCESS. COMPT. PREHEAT
4, 5D5638-1 COVER, AIR EXHAUST, DIL COOLER 120 5D5611.1 COVER, OPENING, MOSELG
5. 5D5405-1 COVER, AIR INTAKE, LE C5 WING 13, CAMOFY COVER
&. LADDER, FOLDING, LT WT 14, PIPING, FLEXIBLE, ENGINE PREHEAT FROM APU EXHAUST
7. $D5407.1 COVER, AIR EXHAUST, CABIN HEATER 15. APU EXHAUST PIPE
8. HOT FUEL PRIME UNIT (1M NACELLE)
2 5 e

* THESE COVERS MUST BE REMOVED PRIOR
TO PREHEATING EMGINES

i)

ia

ENGINE PREHEAT USING CARGO I;‘ A
COMPARTMENT HEATER AND APU LETT]

ALTERNATE
ROUTE

ENGINE PREHEAT USING CARGO
COMPARTMEMT HEATER OMLY

Figure 4-6
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ball-lok pins, twenty button fasteners, and an
elastic cord lacing at the rear panel.

bh. A cover for the nose landing gear
opening is stenciled 5DH611-1 COVER, OPENING,
NOSE LG and can be secured in position by means
of fourteen button fasteners. Remove this cover
before operating the APU, if installed.

Cockpit Heater Inlet and Exhaust Cover, A cover
for the flight compartment heater air intake and
exhaust outlet s stenciled SDHGI0-1 COVER
INLET AND EXHAUST, COCEPIT HEATER and
can be secured in position by means of two button
fasteners at the fusclage nose and to the heater
exhsaust on the right side of the fuselage nose. The
cover has a warning streamer. Remove this cover
before operating flight compartment heater during
preheating of the engines.

Qil Caoler Air Exhaust Covers. Two covers, one for
each oil cooler air exhaust, are stenciled SDHGIE-1
COVER AS3Y, OIL COOLER and can he secured
in position by means of seven button fasteners, A
warning streamer is attached to each cover adjacent
to a stenciled instruction reading HANG
WARNING STREAMER S5D2322.9 OVER
LEADING EDGE OF WING, Remove gppropriate
cover befare starting the engine.

Internal Covears.

Three covers colored sky-green are provided to
block off the hot day ventilation louvers when the
aircraft i= being operated in winter climates. The
covers are zecured in position by means of the
twelve oxisting attachment holts at each louver,

ENGINE PREHEAT SYSTEM. (USING APU EXHAUST
HEAT).

On airceaft equipped with a gas turbine auxiliary
power unit, an engine preheat system utilizing the
APL} exhanst heat is provided to permit heating
both engines to a reasonable temperature prior to
starting in still air temperatures of 0°F (—18°C)
and below. The system {figure 4-6) comprises an
exhaust pipe which can be connected to the AFU
exhaust outlet adapter on the left side of the
fuselage nose, and a flexible duct assembily
connected between the exhaust pipe tee-junction
and the snout of each engine cover. Near the upper
end of the exhaust pipe is a stub pipe which is
engaged with the APU exhaust cutlet adapter so
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that the lower tee end of the exhaust pipe is below
the level of the fuselage. A chain is attached to the
tee end of the exhaust pipe and the free end can be
hooked onto an eyebolt marked APU EXHAUST
FIPE SUPFPORT on the fuselage left side above the
battery location marking. The adapter ends of the
flexible duct assemblies attach to the left and right
encts of the teejunction, and the other end
connects into the respective engine cowver snout.
The exhsust pipe has two manually controlied
butterfly-type valves, one at each end, and both are
marked HOT and COLD at the closed and open
positicn respectively. The upper valve controls the
amount of cold ambient air entering the pipe to
mix with the AFU hot exhaust gases. The lower
valve directs the hot gases to atmosphere when the
valve is at the COLD position, or to the engine
covers when the valve is al the HOT position. A
bimetal thermometer with a range from 150° to
To0*F (65.5° to 398.9°C) protrudes into the
exhaust pipe just ahove the tee-junction and shows
the temperature of the hot gases in the pipe.

Operation.

1. Remove APLT exhanst outlet cover,

2, Securely install exhaust pipe on APU
exhaust cutlet adapter, hook chain to exhaust pipe
support eyebolt.

3. Connect flexible duct assembly
hetween exhaust pipe tee-junction and the
respective engine cover snout.

4. Insure engine cowver snout is securely
laced to its flexible duct assembly.

0.  Set exhaust pipe upper and lower valves
to COLD position.

6.  Hemowve nose gear well cover.
7. Start AP,

H.  After one minute adiust exhaust pipe
upper valve to give Z530°F (121.17C) maximum
temperature.

9.  Set exhaust pipe lower valve to HOT
position to direct hot gases to engine cover snouts,

417
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ENGINE ACCESS0RY COMPARTMENT PREHEAT
SYSTEM.

The engine accessory compartment preheat system
utilizes cargo compartment heater hot ajr feed
through an engine preheat outlet and a flexible
duct assembly to each engine accessory
compartment. The engine preheat cutlet is on the
tee-duct at the discharge end of the cargo
compartment heater. The engine accessory
compartment preheat connection is on the left side
of each engine nacelle at station 57.50, and is
marked ACCESSORY COMPT PREHEAT
CONNECT. The prehest connection has a cover
gecured by four quick-release fasteners; and has a
gpring-steel insert marked FIRE ACCESS which
can be pushed in to atlow fire extinguishing sgent
to be sprayed into the accessory compartment, The
flexible duct assembly has three ducts joined
together at a Yjunction; the duct from the column
of the junction is led into the fuselage and aftaches
to the engine preheat outlet of the cargo
compartment heater, and the ducts from the arms
of the junction atlach one to each engine accessory
compartment preheat connection. Air flow for
ground operation of the cargo compartment heater
iz supplied by a high-capactty fan iIn the
eombustion air bypass duct, and one in the
ventilating air bypass duci, To obtain maximum
flow of heated air through the engine preheat
outlet, the cargo compartment air econtrol must be
pulled to itz closed position.

Operation.

1 Remove engine accessory compartment
preheat connection cover from each nacelle, and
attach appropriate flexible duct.

2, Pass the flexible duct from the
Y-junction column into the fuselage through the
opened cargo compartment emergency exit.

3. Remove engine preheat outiet cowver
and attach the flexible duct to the adapter.

4, Remove appropriate external covers
from hesater inlet and exhanst duets.

5.  Pull the cargo compartment air cantrol
to its closed position.

6. Initiate cargo compartment heafer
ground operation.
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COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUHPMENT,

The electronic equipment that may be installed in
the aireraft is discussed In the Iollowing
paragraphs, A brief description of sach system, its
capability, location, and cperating instructions is
included.

WARNING

This aireraft econtains warious
combinations of navigational receivers,
course indicators, and radic magnetic
indicators., Before flight, pilots must
determine the type of navigation
equipment installed and operational; the
operation of controls and switches used
to select navigation displays; the
function of each REMI, bearing pointer,
and course imdicator and the means of
monitoring identification signals of
NAVAIDS being used,

BESCRIPTION AND DATA,
Purpose And Lse,

The radio eguipment that may be provided in the
aircraft is listed in figure 4-7. The cenfigurations
vary according to the theater of operations and the
production series.

CESCRIPTION AND OPERATION-INTERCOMMUNICA.-
TION SYSTEM ISB-320 AR AND C-1611A AlC).

The intercomrmmunication system permits voice
communication between pilot, copilot and onz to
three auxiliary stations in the flight or cargo
compartments, Audio signal: from radio receivers
can bhe 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
microphonefinterphone switch on both the pilot’s
and copilot’s control wheels and pedestals permits
transmissions from these positions, The switches at
the base of the pedestals are foot-operated.
Intercommunication control panels are identified
within each aircraft, depending on configuration.
The mtercommunication system ™ operates from
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communication and associated electronic equipment

RANGE
DISTANCE AT LOCATION
SPECIFIC oF
TYPE DESIGHATIOH USE ALTITUDE CONTROLS REMKARKS
UHF COMMAND Radio scr Two-way voice com- | Line of sight Sliding
COMMUNIEATIONS AM/ARC-55B/ municarions in the S0 miles ar Console
ARC 27 or 51X/ | frequency range of 3000 ft {ap-
S1BX 2250w 399 .9 mc proximacely)
VRoge reception on
preset guard fre-
quEncy
YHF COMMAND Radig Sex Twu-way voice com- | ine of sight Sliding
COMMUNICATIONS AN/ARC-73, funications, Re- =0 miles at consale
-T3ALH ception In the fre- 30042 £ (ap-
quency range of proximately)
108.00 to 151,93
e {conerol panel
614U-5), or 114,00
o 131,95 me (con-
trof panel Gl 40-60).
Transmission in
rhe frequency range
or 11600 w 14993
me {fwith gither con-
tral pancl).
HF RATIO Eadio Ser Twio-way voice com- | Indefinice Sliding
COMMUINICATIDHS AMNARC-39 munications in the conzole
treguency range of
2.0 e 15.3 mc
HF-358 RADIO Radioc Set Two-way voice com- | Indefinits Sliding
COMMUNICATIONS AN ARC-102 munications in the constle
frequoncy range of 2.4
e 3.0 me
Emﬂ:;%’:ﬂws Kadio Ser "I'wr:n.-waj.,' mif.:e ciwrl- | Tine -::Lf sight Stiding ANARC-44
AN/ARC-q4 municaticens in the up 1o 30 congole dynamaotor
frequency range of milcs (DY -107(): AR)
24.0 100 51.9 me, supplies power
and intersrew Com- for operation
municatlons, of signal dis-
tribation pan-
cls {SB-329/
AR)
Radio Set Two-way voica com- |80 miles at Sliding Either Fb B22A
FM 8224 munication in the 2000 feet or console ar AN/ARC-44
frequency range of 100 miies at may ba used
30 to 15,95 mega- 4007 feet or fbut not sirmul-
| cycles, above | taneously)

Figure &-7 (Shaet 1 of 3}
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communication and associated electronic equipment (cont)
RANGE
DISTANCE AT LOCATION
SPECIFIC oF
TYPE DESIGNATION USE ALTITUDE CONTROLS REMARKS
qI:NﬂTME:L.!NLCHIGNS Inti_zn::c:.mmunin II'IEE‘ItE‘I’E_W COmi- ‘-'-'jII_'lin air- Sliding Permi.ts
cation Set munications craft console selective
C-1611A7 ATV control of
and SB329 AR the facilities
VoL LS Radio Receiv- |VOR and ILS Line of slght Sliding
LOCAL_IZER ; . { ¢ o i
RECEIVER ing Set localizer naviga- 50 miles at console
AN ABRN-3003, tional aid and Vhi 3000 fr {ap-
or -30E voice reception in proximately)
the frequency range
af 108.0 to 126.9 mc
LF HAVIGATION Direction Find- [Radio range and 200 miles at Sliding
RECEIVER IADF) | oy Set AN/ARN- |broadcast recep- 3000 ft, de- console
50 tion: gutomatic pending on
direction finding condirions
in the frequency
range of 0.19 to
1.75 me
ILS GLIDE Radio Receiv- Visual Indication of L5 miles ap- Sliding
SLOPE RECEIVER | ing Bet ILS glide slope in proximately console
AN/ARA-54/ the frequency range
ARN- 18 of 329.3 to 335.0 me
MARKER BEACON | Radio Receiv- |Aural and visual Vertical Sliding 75 mc pre-
SRERINER ing Set AN/ARN-|indication of marker console runed not
32, or R-1041/ |beacon logation adjustable
ARN
MARKER BEAcon | Radic Re- Aural and visual in- Marker sliding
AND GLIDE ceiving Set dication of marker beacon ver- consale
SLOPE RECEIVER | ap  ARN-58 beacon locarion, tical; glide
Visual indication of slope 15
glide slope in the miles approx-
frequency range of imarely
329.3 to 335.0 mc
IFF Transponder Idenrtification; friend | Line of sight Sliding
IDENTIFICATION | ¢, AN/APX-44| or foe, supplement- | 50 miles at console
ed by selective iden- | 3000 ft {ap-
tification feature proximarely)
WEATHER AN/APN-158 Primarily weather Liine of sight Mounted in the | Additional
RADAR abservation and enging instru- capability i.e.,
penetration system ment panel as ground
MapPIng nav.
radar and
antl-collision
aysiem

Figure 4-7 (Sheet 2 of 3)
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communication and associated electronic equipment [cont)

RANGE
DISTANCE AT LOCATION
SPECIFIC OF
TYPE DESIGH ATION USE ALTITUDE CONTROLS REMARKS
TACAN AN/ARN-21 Provides bearing Up to sliding
and distance in- 200 miles console
formation line of sight,
depending on
altirude
TALAR AN/ARN-97 Provides glide Lip to 10 nmi Sliding Installed
slope and locali- in 10 mm of console on alrplinés
zer informartion rainfall per modified by
e b T.0. 1C-7A-
28 nmi in 588
clear weather
RADAR AN/APN-22 Indicates terrain Relisble to Pilat's Removed from
ALTIMETER clearance of the 5000 feet Instrument {nirplanes modified
airplane absolute Panel by T.0. 1C-7A-608.
altitude
AIMS/IFF ANIAPX-T2 Provide automatic Ling-ofsight, Sliding console
TRANSPONDER radar identification and 50 miles at
SYSTEM altitude information to 3000 ft (epproxid
suitably equipped mately)
challenging facilities

Figure 4-7 (Sheet 3 of 3)

27.5 volt, dc power supplied by the emergency bus
through the FM POWER and KEYING CKTS or
INTERPHONE and CONTROL CKTS eircuit
breakers on the electronics circuit breakers panel
located on the forward face of the Hfight
compartment rear bulkhead.

Intercommunication System Control Panel.

Control panels are installed on each side of the
gliding conscle (8 and 9, figure 4-9), in the cargo
compartment aft of the flight compartiment door,
on the roof at the midway point of the cargo
compariment, in the flight compartment adjacent
to the hydraulic reservoir, and on the roof at the
rear of the cargo compartment. 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 i5 equipped with
switches which provide interconnection with the
following communication and ‘audio navigational
systems:

Switch 1 - FM liaison radio.

Switch 2 - UUHF or HF radio, as selected on
UUHF-HF select panel on the sliding console (13,
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
usa of the [/C or INTERCOM switeh (hot mie).

Transmission Selector Switch C-1611AfAIC. 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
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selector switch has 4 positions, and on later
models, INT and PVT positions were added.

Position 1 - FM lisison Radio
Position 2 - UHF

Position 3 - VHF command radio or standby
VHF transmitter as selected on standby VHF
control panel.

Position 4 - HF liaison Radio,
Position INT - Interphone.

Position PVT - Interphone for flight engineer,
cargo compartment and cargo ramp stations only
(come aircraft).

The following information is applicable to both
systems.

NOTE

#® Simultaneous transmission on UHF and
FM should be kept to an absolute

® The receiver associated with the selected
transmitter is also connected to the
headset by the TRANS switch, regardless
of the setting of the monitor or mixer
switch.

& Although the auxiliary INT panels in the

cargo compartment are equippped with
identical TRANS switches, only the INT

and PVT 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 mixed interphone and receivers,
except the ADF receiver(s).

Normal Operation.

Pilot and Copilot Stations. To operate the
intercommunication system, check the FM
POWER and KEYING CKTS (or INTERPHONE
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 copilot press the microphone switch on the
control wheel to 1/C, or the foot-operated switch
to INTERCOM to transmit to other stations within
the aircraft, When using the 1/C or INTERCOM
switch, the setfing 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 radic communications 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 microphone 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
transmissions. The PVT position permits
interphone transmission that does not interfere
with pilot and copilot. For reception of radio
communications and audio navigational systems
select appropriate monitor switch to the ON
position. Adjust VOL control on INT panel for
suitable audio level.

Standby Audio Operation. Standby audio
operation is provided on aircraft with an FM power
switch. In the event that the FM dynamotor or
INT 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-interphone)
switech on the INT panel for Uhf, hf, vhf
transmission. Communication through the FM
liaison radio set is not possible. During emergency
standby-audio operation, only the facility required
should be turned on and the volume level adjusted
by means of its control panel volume control,
Interphone is available between the pilot and
copilot only, in the standby-audio mode.

UHF COMMAND RADIO (AN/ARC-556B/ARC-27 OR
AN/ARC-51X/51BX).

The UHF command radio provides voice
transmission and reception in the frequency range
of 225.0 to 3999 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 system
18 supplied 27.5 volt de 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 (10, figure 4-9)
containg a dual audio volume and sensitivity
control, manual frequency selector controls and a
master function switch. Primary control of the set
is accomplished by use of the function switch.
When turned to T/R position, the switch energizes
the set to provide normal frequency selection and
operation. The T/R + G position energizes the
separate guard receiver and provides monitoring of
the guard frequency as well as normal transmission
and reception. The ADF position is not connected:
To put the radio into operation proceed as follows,

1. On INT panel, set monitor 2 switch to
ON and set VOL coniroel.

2, Bet UHF-HF select switch on sliding
console (13, figure 4-8) 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 cantrol fully
counter-clockwise then clockwise until back
ground hissing noise is eliminated. Do not tum
SENS control any turther than amount required
for elimination of hissing sound, otherwise weak
incoming signal will not be heard.

6. To transmit, place TRANS switch to
puasition 2.

7. Bhould transmission be necessary on
the guard frequency, set manual frequency selector
controls to the guard frequency,

VHF COMMAND RADIO (AN/ARC-73 OR 73A/101).

The VHF communication system consists of a
VHF transmitter, 2 VHF receiver and a control
unit. The VHF system provides communication
facilities in the frequency range of 116.00 to
14995 megacycles, with reception possible to
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151.95 megacycles., There are 680 crystal
controlled channels available for transmission and
720 or 8B0 (108.c0 to 151.95 mc) channels
available for reception depending on control panel
used. All frequencies may be selected at intervals
of 50 kilocyeles from the control panel located on
the sliding console. The VHF command radio
receives 27.5 volt de power from the emergency
bus through the VHF XMTR and VHF RCVR
circuit breakers located on the electronic cireuit
breaker panel. The control panel (15, figure 4-9)
contains a frequency indicator, a power on-off
switch, two frequency selector knobs, and a dual
control for squelech and volume. The two
frequency selector knobs are used to select an
operating frequency. The selected frequency
appears as 8 number (in megacyeles) in the
frequency indicator window. The power ON-OFF
switch controls the power to the system. The VOL
and 5@ controls adjust the receiver volume level
and squelch on the receiver. The SC3-DCS/DCD
switch is not used in this installation. To put the.
radio into operation, proceed as follows:

1. On INT panel, set monitor 8 switch
ON, and set VOL control.

2. On VHF control panel (15, figure 4-9)
set power switch to ON. Allow 1 minute for
Warm-up,

3. Select a frequency. using the two
frequency selectors.

4.  Adjust SQ control counter-clockwise
until background hissing noise is eliminated. Do
not turn 5@ confrol any further than amount
required for elimination of hissing sound,
otherwise weak incoming signals will not be heard.

5. Adjust VOL control for suitable
volume, If necessary, adjust INT panel VOL
control to obtain suitable audio level.

6. To transmit, place TRANS switch on
INT panel to position 3.

FM LIAISON RADIO (AN/ARC-44),

The FM liaison radic provides short range two-way
voice eommunications in the frequency range of
24.0 to 51.9 megacycles. The FM system consists
of a receiver-transmitter, dynameotor and control
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panel. The dynamotor unit supplies high voltage de
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 de
power from the emergency bus through the FM
POWER and KEYING CKTS (or INTERPHONE
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., Bet power switch to ON position.
Allow two minutes for warm-up. A 400 cycle
signal may be heard in headset, lasting
approximately six seconds.

3. Tum VOL control for suitable volume,
then adjust INT panel VOL control as desired,

4. On FM squelch control panel (7, figure
4-9) (on some air¢raft) select squelch switch to ON
and listen for characteristic noise. Operate squelch
switch and squelch receiver.

6. To transmit place TRANS switch on
INT panel to position 1.

FM LIAISON RADIO (622A).

The FM 622A radio is frequency modulated
providing 920 channels over a freugency range of
30 to 75.95 MC. The equipment requires 28 vde
power for operation and is protected by a 10-amp
cirenit breaker on the electronic circuit breaker
panel.

Controls:
The control panel is located on the sliding console

and consist of the following switches: frequency
select, squelch, volumn and mode select.
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Operation:

1. On operator's interphone panel, set
RECEIVER 1 to ON paosition and TRANS switch
to POSITION 1.

NOTE

When pilot's or copilot’s TRANS switch
is set to POSITION 1, FM receiver is
conneécted to headset regardless of
receiver 1 switch position,

2, Set mode selector to the T/R position.
NOTE

Allow two minutes for set to warmup.
3. Select desired frequency.
4,  Adjust squelch.
5. Adjust volume to desired audio level.

6. Depress MIC switch (control wheel or
foot mike switch) for transmission.

7. Bet mode selector to OFF position.

8. BSet TRANS switch, on interphone
panel to INT position.

NOTE

When KY-28B seek silence unit is not
installed, be sure the selector switch on
front of KY-28 control is in the PLAIN
position.

RADAR ALTIMETER (AN/APN-22),

NOTE

Aircraft modified in accordance with
T.O. 1C-TA-608, the AN/APN-22 Radar
Altimeter system has been removed.

An AN/APN-22 radar altimeter (figure 1-15) is
installed to indicate absolute altitude (AGL).
Altitude is indicated in feet on an indicator located
on the pilot’s instrument panel. The radar allimeter
is powered by 27.6 vde and 116 v ac. The 115 vac
isz. obtained from the TACAN/RADAR
ALTIMETER inverter. The equipment is protected
by circuit breakers on a power distribution panel
located on the bulkhead next to the heating
control panel.
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WARNING

The terrain clearance indications
received from the radar altimeter are
unreliable when operating over large
depths of snow and ice, since the radar
waves will actually penetrate the surface
and indicate greater terrain clearances
than actually exist.

Radar Altimeter Control.

The only control for the radar altimeter is the
on-limit knob. Rotating the on-limit knob moves
the preset altitude pointer above zero, tums 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 will glow whenever the
aircraft iz below the preset altitude. To put the
radar altimeter into operation:

b2 Turn on the TACAN/RADAR

ALTIMETER inverter.

2, Tumn the ON-LIMIT control clockwise
and set the desired altitude reference. The
equipment will start operating approximately three
minutes after the control is turned on.

NOTE

Allow at least 12 minutes warm-up time
after starting the equipment to insure
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final accuracy. If the temperature is
below —40°C, 25 minutes should be
allowed.

3. Read directly from the single pointer
on the indicator face. When the egquipment is
operating with the aircraft resting on the ground,
the height indicator pointer will move to some
point slightly above zero and will fluctuate 2 to 3
feet while taxiing.

COURSE INDICATORS.

Two course indicators of a type not usually found
in USAF aircraft are installed (figure 4-8), for use
with the VOR or ILS navigational receivers, The
course deviation indicator (CDI) is pivoted at the
top to swing left or right and course deviation is
read on the course deviation scale (horizontal
dots). Each dot represents approximately 2° of
VOR course displacement of 1/2° of 1LS localizer
displacement. The glide slope indicator (GSI)
displays ILS glide slope position relative to the
aircraft. It is pivoted at the left to swing up or
down and glide slope deviation is read on the glide
slope deviation scale (vertical dots). A full scale
GSI shows that the aircraft is at least 1/2° from
the ILS glide slope. The course and glide slope
warning flags indicate that the instrument is not
receiving signals suitable for navigation. The
TO-FROM indicator indicates whether the course
selected, if intercepted and flown, will lead to and
from the station. The compass card is fixed and the
course set knob is used to set the course pointer to
the desired course. Power for the course indicator
is from the VOR receiver through a 5S-ampere
circuit breaker labeled VOR No. 2. The glide slope
indicator power is 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 TACAN course information. This
instrument and its use is fully explained in AFM
51-37.

WARNING

The glide slope indicator (GSI) of the
TACAN course indicator is inoperative
at all times and is not connected to the
ILS glide slope receiver.
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NOTE

During TALAR operation on airplanes
modified by T.0. 1C-TA-588, the
GLIDE SLOPE indicator of the TACAN
course indicator is connected to the
TALAR electronic control amplifier to
display glide slope information.

RADIO MAGNETIC INDICATORS (RMI).

Two radio magnetic indicators (figure 1-15) are
installed to indicate VOR/ADF magnetic bearings.
One is provided for the pilot and one for the
copilot. Each indicator consists of a rotating
compass card and two bearing pointers. The
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 is slaved to magnetic north and the
compass card indicates 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. In D.G. the card will require
periodic resetting to compensate for gyro
precession. A two-position switch labeled ADF and
VOR is provided on some RMI's and functions
only in aireraft having VOR converters. The switch
is used to select VOR or ADF bearing information
on the Number 1 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 is a repeat of the pilot's.

NOTE

In aircraft without VOR converters,
VOR bearings are not displayed on the
RMI. VOR bearings in these aircraft are
determined by the use of the VOR/ILS
course indicator,

Power for the RMI is supplied from the 26-volt and
115-volt, 400 cycle ac bus. The circuits are
protected by three 2 ampere fuses, marked GYRO
COMPASS QA, @C and 26v,

Two additional RMI's are installed to display

TACAN bearings in aircraft modified with
TACAN. One indicator is provided for each pilot.
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NOTE

The VOR/ADF switch is disconnected
and has no funection in TACAN modified
aircraft.

TACAN (AN/ARN-21).

An AN/ARN-21 TACAN navigation system is
installed to provide bearing and distance to a
selected TACAN station. The system is controlled
by means of a TACAN 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 is available only to the
pilot on the TACAN course indicator, [D 248.
TACAN distance information is presented on a
range indicator, ID310, on the pilot's instrument
panel. TACAN identification signals can be
adjusted by the volume control on the TACAN
control panel. The TACAN system is powered by
27-5 v de and 115 v ac power. The ac power is
supplied by the TACAN/RADAR ALTIMETER
inverter. The equipment is protected by circuit
breakers on a 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. With the switch in
REC position, only bearing mmformation and
station identification is received; with the switch in
T/R position, bearing, range and identification are
received. The channel selector tunes the equipment
to any of 126 channels. The TACAN is operated
by setting power switch to T/R. Approximately 90
seconds are required for the eguipment to
automatically complete a warm-up cyele.

WARNING

Because of malfunctioning ground or
airhorne TACAN equipment, it is
possible for the TACAN to lock-on to a
false bearing. The error will be +40
degrees or any multiple of 40 degrees.
When using TACAN for instrument
departures, navigation, or approaches,
verify bearing information with other
NAV equipment or radar when possible.
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The glide sdope indicator (G3I) of the
TACAN course indicator s inoperative
at all times and is not connected to the
ILS glide slope receiver.

TACAN RANGE INDICATOR.

On TACAN modified aircraft, a range indicator is
provided on the pilot’s flight instrument panel. The
range indicator displays line of sight, slant range to
a TACAN station. A range warning flag appears
when indications are unreliable_

TALAR {ANJARN-97) ION AIRPLANES MODIFIED BY
1.0, 1C-7A-588).

An ANJARN-97 TALAR landing approach aid,
instailed on airplanes modified by T.0. 1C-7A-588,
provides an accurate means of guiding aircraft on
an instrument approach under all wealher
conditions. The system receives relatively low level
microwave signals from 3 ground-bazed transmitter,
amplifies and detects them, and cenverts the result
for display as ghde slope and localizer information
on the pilot’s ID-351 course indicator (TACAN,
figure 1-15). The range of the sel varies from 10
nautical miles in wet weather with 10 mm of
rainfall per hour to 23 nautical miles in clear
weather. The system is supplied with 27.5 vde
through the TALAR circuit breaker on the
ELECTRONICS circuit breaker panel (figure 1-10).
The single operating control, the INST{rument)
SELECT switch, is located on the sliding eonscle
(17, figure 4-9). Placing the switch in the TALAR
position makes the TALAR =system operative if the
TALAR circuit bresker is on. To disable the
system, the circuit breaker is turned off or the
INST SELECT switch is set to TACAN. Either
method removes the 27.5-volt power.

NOTE

On airplanes modified by T.O.
1C-7AGBE, the TALAR and Tacan
systems share the TACAN indicator
{figure 1-1%). When the INST SELECT
switch is in the TACAN position and the
Tacan system is operative, course
deviation is displayed on the vertical
{(LCC. OR RANGE) pointer. The Tacan
ayatem does not use the horizontal
{GLIDE ST.OFE) indicator.

.0, 157441

VOR/ALS LOCALIZER RECEIVER (AN/ARN-30D QR
30EL

The YOR/[ILS receiver provides bearing
information to selected VOR stations or localizer
infaormation to ILS localizer transmitters,
depending on the frequency selected. The receiver
is operated by means of & VOR/ILS conirol panel
located on the sliding console (4, figure 4-9). VOR
bearing infaormation is displayed on each pilot’s
radio magnetic indicator in aircraft equipped with
VOR convertem, On gireraft without VOR
converters, bearing information is determined by
use of the VOR/ILS course indicator. ILS localizer
information is displayed on the VOR/ILS course
indicater, Fower for the receiver is 27.5 wvolts de
supplied through the VOR No. 1 or VOR No, 2
circuit breakers from the main or emergency bus,
If two receivers are installed, ane is on sach bus.
To operate the receiver proceed az follows:

1. On INT panel, set monitor NAV switch
to N {up); adjusl volume condrol.

2. Tum VOR/LS panel power switeh ON
and allow fora 1 minute warm-up.

3. Check course warning flag out of view
on the VOR/ILS course indicator.

COURSE INTERCEPTION PROCEDURES WITHOUT
WOR CONVERTERS {COURSE INDJCATOR ONLY).

To intercept a course you must first determine ihe
radial of the station selected that the aircraft is on.
To do this rotate the course set knob untidl the
course deviation indicator (CTH) 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 pointer,
which is 180 degrees from the course pointer,
indicates the radial (figure 4-8}.

inbourd.

1. Maintain present heading,

2. Center the CDI with a TO indication on
the TO-FRGM Indicator and leave centered. (The
course pointer indicates Lhe bearing to the station.)

3. Locate the desired inbound courss on
the course indicator compass card.
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4. Proceed from the desired inbound
course along the card in the nearest direction to
the course pointer, then continue in the same
direction beyond 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 10 degrees of the selected
course the CDI will start to move toward center.
Interpret its rate of movement to determine the
lead point to start the turn to roll out on course.

Outbound.
1. Mainfain present heading.

2. Center the CD1 with a FROM
indication on the TO-FROM indicator and leave
centered. (The course pointer will then indicate the
radial the aircraft is presently on.)

3. Proceed from the course pointer along
the card in the nearest direction to the desired
outbound course, then continue in the same
direction beyond the desired outbound course
{normally 45 degrees) and read the intercept
heading.

4. Turn the aircraft in the neatest
direction to and maintain the intercept heading.

5. Reset the course pointer to the desired
outhbound course.

6. When within 10 degrees of the selected
course the CDI will start to move toward center,
Interpret its rate of movement to determine the
lead point to start the turn to roll out on course.

GLIDE SLOPE RECEIVER (R-746/ARN-18) (SOME
AIRCRAFT).

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 selector window. The receiver is
supplied 27.5 volts de power through the GLIDE
SLOPE circuit breaker on the electronic circuit
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breaker panel from the main bus. To operate the
receiver, proceed as follows.

1. On GLIDE SLOPE control panel, turm
power switch ON (clockwise) and set frequency
selector to correspond with the localizer frequency
set on VOR/ILS control panel.

2. On the VOR/ILS course indicator,
check the GLIDE SLOPE alarm flag out of view.

GLIDE SLOPE RECEIVER (AN/ARA-54) (SOME
AIRCRAFT].

This glide slope receiver has a MKR G/S control
panel (not shown) with a power ON-OFF switch
marked G/S. The receiver is supplied 27.5 volts de
through the GLIDE SLOPE circuit breaker on the
electronic circuit breaker panel from the main bus.
To operate the set proceed as follows:

1. On MER G/S control panel, set G/S
power switch to ON position.

2. On VOR/ILS control panel, set
frequency selector to localizer frequency. This
automatically sets glide slope receiver frequency.

3. On VOR/ILS course indicators check
the GLIDE SLOPE alarm flag out of view.

GLIDE SLOPE AND MARKER BEACON RECEIVER
(AN/ARN-58) (SOME AIRCRAFT).

This glide slope and marker beacon receiver has a
MKR G/S control panel (6, figure 4-9) that
contains an HI-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 de through the G/S & MER circuit breaker
panel from the main bus, To operate the
equipment proceed as follows:

1. On MEKR G/S control panel, tum G/S
switch to ON.

2. On VOR/ILS control panel, set
frequency selector to localizer frequency.

3. On GLIDE SLOPE receiver panel (5,
figure 4-9) set localizer frequency.



4, On the VORJILS course indicators,
check the warning flags out of view,

a. To recelve the marker beacon, set
monitor NAY switch ON.

6. On MKR G/8 control panel set SENS
switch to HI, turn VOL control clockwise to raise
audio level.

7. Press to test MKR indicator light on
piot’s flight instrument panel. When aircraft is
over marker bescon, MEKR indicator light will
illuminate and identification signal will be heard in
headset.

MARKER BEACON RECEIVER AN/ARN-32 OR R-1041
ARN) ISOME AIRCRAFTI,

These marker beacon receivers have a marker
beacon control panel (not shown) that contains a
HEK-LO SENS switch and a dual purpose power and
volume control. The receiver is supplied 27.5 volts
de through the MER BEACQON cireueit breaker
from the main bus. To operate the receiver proceed
as Follows:

1. On INT panel, set monitor MB switeh
to ON, turn VOL control clockwise,

2. On MARKER BEACOXN control panel,
turn VOL-OFF conirol fully clockwise.

3. Place SENS switch to HI

4.  Pressfo-test MEKR Dbeacon 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 ARECEIVER {AN ARN-59).

The ADF receivar provides ADF bearing
informatton to stations in the 019 to 1.95
megacycle (or 130 to 1750 Kilocyele) range.
Operation of the receiver is provided by the ADF
REC control panel on the sliding console (14,
figure 4-9), Bearing information is displayed on the
pilot and copilot radic mametic indicator. The
power supply for the recoiver is 275 volis de
supplied through ADF No. 1 and ADF No. 2 (if
instalied) circuit bresker(s) on the electronic
circuit breaker panel from the main bus, and 115 ¥
ac through the l.ampere fuse labeled ADF or ADF
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3 {if installed). To operate the receiver proceed as
follorws:

1, On INT panel, set monitor NAV switch
to O

2. Cn ADF REC control panel, turn
VOL-OFF econtrel clockwise to apply power to
receiver. Allow 30 seconds for warm-up, then
adjust volume.

3. Flace ihe funection switch in ANT
position,

4. Belect the desired frequency.
5. Set function switeh Lo COMP position.
6. To use the receiver for aural - null:

a. Move the function switch to the
LGOP position; set BFO switch to ON.

b. Rotate the loop with the LOOP
L-R control switch.

HF LIAISON RAEHD (ANSARC-53).

The HF lHaison radio set provides transmitting and
receiving facilities for high frequency
communication in the 2.0 to 18.5 megacycle range.
Twa-way voice communication 1s possible on any
one of 20 channels. Complete tuning is
automatically accomplished whenever the desired
channel is selected. The control panel located on
the siding console (not shown) provides all the
controls necessary for operation and frequency
selection of the ftransceiver. These include a
funclion selector, BFO control, volume conirol,
frequency selector and power switch. The set is
supplied 27.5 volts dec power through the HF
POWER, HF XMTH and HF RCVR circuit
breakers on the electronie circult breaker panel
from the main bus. To operate the equipment
procesd as follows;

1. On INT panel, set monitor 2 (or 4)
switch to ON, and set VOL control.

2. On LUHF.-HF select panel {when
installed), switch to HF position.

3. Cn HF control panel, zet power switeh
to ON position. Allow 10 minutes for warm-up.
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4 BSet function switch to phone PH
position (CW position not connected).

NOTE

Allow approximately 10 seconds for
channel change mechanism to operate.

5. To transmit, place TRANS switch on
INT panel to position 2 (or 4).

HF-SSB LIAISON RADIO (AN/ARC-102).

The HF-S5B liaison radio installation provides
two-way voice and code communications in the 2
to 30 megacycle frequency range, and is capable of
providing 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 28000 available
channels. A six-position (OFF-USB-AM-DATA-
CW) rotary switch is used to tum the set on and
off and to select sideband (Upper or Lower)
operation or AM Operation. The data and CW po-
sitions are not connected, This switch controls the
selection of two filters, one of which will pass only
the upper sideband signal and the other only the
lower sideband signal. When the set is operated in
the AM mode, the upper sideband filter is also
selected automatically. The operating frequency,
selected by use of four knobs on the control panel,
is shown in an indicator in the upper center of the
control panel. A BF SENS control switch, located
on the right side 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 circuit breaker
panel from the main bus and 115 volts ac, 400 cps
single phase power from the aircraft inverter
system. 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.

4. On HF-88B 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.

NOTE

Antenna loading, characterized by a high
pitched tone, starts immediately after
the MIC button is depressed, Maximum
antenna loading time is 55 seconds, 25
seconds being the average. If the
maximum loading time is exceeding, it
may be stopped by turning the set OFF,
then ON.

IFF (AN/APX-44),

The IFF set provides automatic radar identification
of the aircraft im which it is installed, when
challenged by surface or airborne radar sets using
coded pulse transmissions. Three modes of
interrogation are used in the IFF system and the
set will reply to any or all of these depending on
how the mode switches are set. The IFF set can
glso be used to send a distress signal or a
prearranged intelligence message. The set
incorporates a coder group control (3IF) which
provides the capability for additional codes. The
equipment receives 27.56 volts dc through the main
bus to the IFF APX-44 circuit breaker. The IFF set
is operated from the XPDR control panel on the
sliding console (1, figure 4-9), On the control panel
are located six switches: the master selector switch,
an audio switch, an [/P-OFF-MIC switch, a
function NORMAL - MOD - CIVIL switch, and
MODES 2 and 3 switches. The function of these
controls are as follows:

Master Selector Switch.

The master selector switch is 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 burmed out or power is not reaching



the transponder. Allow three to five minutes for
warm-up. In LOW, the receiver is partially sensitive
and responds only to strong interrogations. In
NORM, the receiver provides maximum
performance. The receiver operates at full
sensitivity in the EMER position, A push button
dial stop must be depressed before the selector can
be rotated to EMER.

Audio Switch.
The audio switch is inoperative in this installation.
1/P-OFF-MIC Switch,

This is a three position switeh spring loaded to
OFF from the I/P position. When held in the I/P
position, the set transmits double identification
pulses and will continue this type of transmission
for 30 seconds after the switch is released. When
get to the MIC position, the double identification
replay is transmitted when the microphone switch,
selected to a command radio, is depressed.

E*uuno; §

Operation in the MIC position is not
generally reliable, for under certain
conditions no identification signal is
generated or signals are inadvertently
transmitted.

NORMAL-MOD-CIVIL Function Switch.

In the NORMAL position, the SIF feature is
inoperative. In the MOD position, the SIF code is
connected to the IFF. The CIVIL pesition is not
used.

AIMS/IFF TRANSPONDER SYSTEM (AN/APX-72)
{Ajreraft Modified by TCTO 599),

The AIMS/IFF (identification friend or foe)
transponder system provides automatic radar
identification and altitude information of the
aircraft to all suitably equipped challenging ground
facilities, aircraft, and surface ships within
line-of-sight. Mode 1, 2, 3/A, C, or 4 interrogation
signals on a frequency of 1030 * 1.5 megacycles
are received by the system and decoded. The
received signals are checked for valid code and
proper mode, and if the proper interrogating signal
has been received, a coded reply is transmitted on
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1090 * 3.0 mepgacycles. In addition to these
normal identification and altifude reply signals,
specially coded identification of position (1/P) and
emergency signals may be transmitted in response
to interrogating signals. The [/P reply signal is used
to distinguish between aircraft displaying identical
coding, and the emergency reply signals indicate an
emergency or distress condition of the aireraft in
flight. Normal identification operation, as well as
transmission of the I/P and emergency reply
signals, is accomplished in operating modes 1, 2,
and 3/A. Mode 1 provides 32 code combinations,
any one of which may be selected in flight. Mode 2
provides 4096 code combinations, only one of
which is normally used in flight, since the code
selection dials on the receiver-transmitter are preset
before flight. Mode 3/A provides 4096 possible
code combinations, any one of which may be
selected in flight. Altitude interrogations and
replies are accomplished in mode C operation. The
code for mode C is determined by the altitude of
the aircraft and is encoded in 100-foot increments,
Mode 4 operation provides a secure (encrypted)
IFF capability through the use of a transponder
computer with the AN/APX-72 transponder. The
code for mode 4 must be preset into the computer
prior to flight.

The AIMS/TFF transponder system includes a test
set that provides for go/no-go self-testing of the
system in modes 1, 2, 3/A, and C. System
self-testing for mode 4 operation is performed
automatically by the transponder computer. The
major components of the AIMS/IFF system are
Transponder Control C-6280(P)/APX, Radio
Receiver-Transmitter RT-859/APX-T2, Antennas
AT-741/A, Antenna Switching Unit SA-1474/A,
Altimeter-Encoder AAU-21/A, Altimeter
AAU-2T7/A, Transponder Set Test Set
TS-1843/APX, an IFF antenna switch, and Mount
MT-3949( )A/U with connector for Transponder
Computer KIT-1A/TSEC.

Primary power to operate the AIMS/IFF
equipment is supplied from the aircraft main ac
and main de buses and is controlled by three
circuit breakers on the ELECTRONICS circuit
breaker panel. Ae power (115 volts, 400 eyeles, 1
phase) is applied through IFF AC 5-ampere circuit
breaker (figure 4-8A) to the altimeter-encoder and
the receiver-transmitter. The receiver-transmitter
provided switches 115-volt ac power to the antenna
switching unit and the transponder computer. The
IFF DC 5-ampere circuit breaker (figure 4-8B)
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aims/iff ac power distribution

MAIN RECEIVER-TRANSMITTER
BUS RT-859/APX-72
KIT-IA/TSEC
POWER
IFF AC RELAY 115 VAC
5A
115 VAC d,lh (o SWITCHED
400 CYCLE ¢ n #
ALTIMETER TO
ENCODER INTERMNAL
AAU-21/A CIRCUITS
SA-1474/A
Figure 4-8A

aims/iff dc power distribution
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RECEIVER-TRANSMITTER
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&\ p—Pp INTERNAL
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C-6ZB0(P)/APX
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L ALTIMETER

AAU-21/A
IFF CAUTION
—® LiGHT
TEST SET
e » TRANSPONDER SET TEST SET
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T5-1843( )/ APX

Figure 4-88



provides 27.b6-volt de power to the
altimeter-encoder and altimeter vibrators, the
receiver-transmitter, the transponder control, and
the IFF CAUTION light. The TEST SET 5-ampere
circuit breaker provides 27.5 volts de to the test
set.

Transponder Control C-62ZB0(P)/APX.

The transponder control (figure 4-8C) contains all
of the controls normally required to operate the
AIMS/IFF transponder system except for mode 2
code selections. The MASTER control tums the
AIMS/IFF system on and off, places it in warmup
(STBY), controls the sensitivity of the receiver
{low or normal), and initiates the emergency reply
operation. The IDENT-OUT-MIC switch selects I/P
operation. The I/P operation is selected when the
switch iz held in the momentary IDENT position.
With the switch set to the MIC position, I/P
operation is initiated by keying the UHF command
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transceiver. The operating modes are selected by
the M-1, M-2, M-3/A, and M-C mode enabling
switches. These are three-position toggle switches
providing ON and OUT (off) positions plus a
momentary position for test signal selection, The
TEST light illuminates when the
receiver-transmitter responds properly to a mode 1,
2, 3/A, or C self-test. MODE 1 and MODE 3/A
thumbwheel switches select and digitally display
the reply code numbers. The RAD
TEST-OUT-MON switch in the RAD TEST
position permits the receiver-transmitter to be
interrogated by selected mode signals from
external test equipment. The MON position tums
on test set monitoring circuits. In the MON
position, the TEST light will illuminate to indicate
replies are being transmitted in modes 1, 2, 8/A, or
C. The OUT position disables the RAD TEST and
MON function. Mode 4 controls and indicator are
grouped together along the left side of the control
panel, The MODE 4 gwitch enables or disables

aims/iff transponder control panel

Figure 4-8C
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mode 4 operation. The CODE switch provides for
the selection of either the A or B mode 4 code,
When momentarily placed in the HOLD position, it
prevents the transponder computer from zeroizing
{cancelling) the mode 4 codes when power is
removed from the system. In the ZERO position,
the mode 4 codes are gzeroized. The
AUDIO-OUT-LIGHT switch in the AUDIO
position selects both audio and reply-light
maonitoring of mode 4 operation. An audio tone in
the pilot's headset indicates that wvalid
interrogations are being received, and llumination
of the REPLY light indicates replies are being
transmitted. To hear the audio tone, the VOR
mixing switch on the interphone control panel
must be on. The LIGHT position selects REPLY
light monitoring only. The OUT position tums the
monitoring circuits off. The transpander control is
located on the right-hand side of the sliding
console.

Receiver-Transmitter RT-869/APX-72,

The receiver-transmitter (figure 4-8D) contains the
primary receiving and transmitting circuits of the
IFF transponder system. It receives, decodes, and
replies to the characteristic interrogations of
operational models 1, 2, 3/A, C, and 4. Absence of
the transponder computer and the
altimeter-encoder does not affect the operation of
the receiver-transmitter except in modes 4 and C
rezpectively. The mode 2 four-digit reply code
select switches on the front panel select and
indicate the mode 2 reply codes. Other than these
switches, the receiver-transmitter is controlled by
the positions of the switches and controls on the
transponder control. The receiver-transmitter
responds only to interrogating signals that
correspond to the preset modes and codes. The
receiver-transmitter is located in the right-hand
radio equipment rack.

Antenna AT-741/A.

Two antennas are provided with the AIMS/IFF
transponder system. The antennas receive
interrogation signals from other stations and
radiate the reply signals generated in the
receiver-transmitter. The antennas are mounted on
the top and bottom of the fuselage. Either or both
antennas may be c¢onnected to the
receiver-transmitter through the antenna switching
unit, which is controlled by the IFF antenna
switch,

Antenna Switching Unit SA-1474/A.

The antenna switching unit iz connected in the
radio frequency path between the antennas and the
test set, or between the antennas and the
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receiver-transmitter when the test set is replaced
with the bypass cable. The antenna switching unit
is controlled by the IFF antenna switch and is
located in the right-hand radio equipment rack.

IFF Antenna Switch.

The IFF antenna switch panel contains a
three-position toggle switch with switch positions
TOP, BOTH, and BOT (bottom). In the TOP
position the antenna switching unit connects the
receiver-transmitter to the top antenna and to the
bottom antenna in the BOT pesition. When set to
BOTH, the antenna switching unit alternately
connects the receiver-transmitter to the top and
bottom antennas approximately 88 times per
second. The IFF antenna switch panel is located on
the sliding console.

NOTE

Set the IFF antenna switch to BOTH for
normal operation.

AAU-21/A Altitude Encoder/Prneumatic Altimeter.

The AAU-21/A pneumatic counter-drum pointer
altimeter (figure 4-8E) installed in the pilot’s in-
strument panel is a self-contained unit which con-
sists of a precision pressure altimeter combined
with an altitude encoder., The display indicators
and the encoder transmits, simultaneously, pres-
sure altitude reporting. Altitude is displayed on
the altimeter by a 10,000-foot counter, a 1,000-
foot counter and a 100-foot drum., A single
pointer indicates hundreds of feet on a eircular
scale. Below an altitude of 10,000 feet a diagonal
waming symbaol will appear on the 10,000-foot
counter. A barometric pressure setting knob is
provided to insert the desired altimeter setting
in inches of Hg. A dc-powered vibrator operates
ingide the altimeter whenever aircraft power is on,
A waming flag placarded CODE OFF will appear
in the upper left portion of the instrument face to
indicate that the altitude encoder is inoperative.

NOTE

If the altimeter's internal vibrator is in-
operative, the pause-and-accelerate effect
may be exaggerated., Pilots should be
especially watchful for the behavior
when their minimum approach altitude
lies within the “B" to “2" sector of the
scale, e.g., 800-1200 feet, 1800-2200
feet, etc,
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aims/iff receiver-transmitter

ELAPSED TIME
HOURS X (1000

Figure 4-8D

The AAU-Z1/A and AAU-27/A altimeters emplay
a unique operating feature. The 10,000 foot and
1,000 foot counter remain in a fixed position dur-
ing altitude changes while the 100 foot drum and
pointer rotate continuously, When each 1,000-
foot increment is nearly completed, the counter{s)
abruptly index to the next correct digit making
reading simpler to observe. However, the altimeter
mechanism which provides the feature also causes
a characteristic behavior of the pointer. This is a
noticeable pause or hesitation of the pointer
caused by the additional intermittent friction
and inertia loads applied to the mechanism in
order to turn over the counter wheel at the thou-
sand foot intervals as the pointer completes each
revolution. This momentary pause if followed
by a noticeable acceleration as the altimeter me-
chanism overcomes the counter wheel load and
rolls the dial over to the next thousand-foot digit,

This effect will be more pronounced at ten-
thousand-foot intervals where both counters are
turned over simultaneously, The pause occurs
during the 9" to “1" portion of the scale. The
pause-and-accelerate behavior is more pronounced
at high altitudes and high rates of asceni and
descent. During normal rates of descents at low
altitudes the effect will be minimal.

The AAU-21/A altimeter indicates pneumatic al-
titude referenced to barometric pressure and pro-
vides coded allitude information (Mode C) to the
IFF transponder via the altitude encoder. The
CODE OFF flag monitors only the encoder func-
tion of the altimeter. It does not indicate trans-
ponder condition. The AIMS altitude reporting
function may be inoperative without the AAU-
21/A CODE OFF fag showing, in case of trans-
ponder failure or improper control setting, It is
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Figure 4-8E

also possible to get a “good™ Mode C test on the
transponder control with the CODE OFF flag
showing. Display of the CODE OFF flag only in-
dicates an encoder power failure or a CODE OFF
flag failure, In this event, check that AC power is
available and that the eircuit breakers are in.
If the flag is still visible, radio contact should be
made with a ground radar site to determine
whether the AIMS altitude reporting function is
operative, and the remainder of the flight should
be conducted accordingly.

NOTE

The appropriate altimeter correction
{position error) for the current aircraft
configuration must be used to fly cor-
rected altitude for traffic separation.

AAU-Z7/A Pressure Altimeter,

One altimeter (figure 4-BE) is installed in the co-
pilot's flight instrument panel. The instrument is
similar to the altimeter-encoder except it does not
have an altitude encoder or the CODE OFF display
mechanism. The AAU-27/A is a precision pressure
altimeter with a counter-drum-pointer display.
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The display indicates pressure altitude from -1000
to +50,000 feet. Altitude is displayed on the alti-
meter by a 10,000-foot counter, a 1,000-foot
counter, and a 100-foot drum. A single pointer
also indicates hundreds of feet on a circular scale.
Below an altitude of 10,000 feet, a diagonal wam-
ing symbol will appear on the 10,000-foot counter.
A barometric pressure setting knob is provided to
insert the desired altimeter setting in inches of Hg.
A de powered vibrator operates inside the altimeter
whenever aircraft power is on. The altimeter is
intended primarily as & companion altimeter to the
AAU-21/A altitude encoding altimeter. The AAU-
27/A altimeter indicates pneumatic altitude refe-
renced to barometric pressure,

NOTE

The appropriate altimeter correction
(position error) for the current aircraft
configuration must be used to fly cor-
rected altitude for traffic separation.

NOTE

If altimeter AAU-27/A 15 not installed
as part of T.0. 1C-7A-599 modification
the copilot’s existing altimeter will be re-
tained.



Trensponder Set Test Set TS-1843/APX,

The test set provides the capability of testing the
AIMSITFF transponder system on a go/no-go basis
in all modes except meade 4. The test set is in the
radioc frequency path between the
receiver-transmitter and the antenna switching
unil. When one of the mode 1, 2, 3/4, or C
switches is placed in  the TEST position,
interrogation pulsc pairs for the selected mode are
penerated. These intevrogations are applied to the
receiver-tranamitter to check for proper receiver
frequency, sensitivity, and decoding. The test set
analyzcs the resulting transmitler replies for proper
frequency, power, bracket spacing, and antenna
circuit vawr. If all tests are within specified limits,
the lesl set causes Lhe TEST light on the
transponder control to illuminate, providing 2 go
indication. Failure of a single test prevents the
TEST light from illuminafing, providing a no-go
indication. The test set is located in the right-hand
radio cquipment rack. A bypass cable may be used
in lien of the test set with subsequent loss of
gofno-go lesting capability for modes 1, 2, 37A,
and € The bypass cable is mounted in clips above
the test et

Meunt MT-394%  ajU,

The transponder computer is mounted in the
MT-394% 1A/U, which also provides electrical
connections to Lhe ANAPX.F2 The mount s
located in the right-hand radio egquipment rack.
The transponder computer is classified, and is
mounted prior to each flight. The A and B codes
for mode 4 are inserted into the computer al this
time,

IFF CAUTION Light.

The IFF CAUTICK light lluminates when the IFF
cation light circuit detects an inoperative mode 4
capability, provided the teansponder computer is
insLalled, aireraft power is on, and the IFF
MASTER control i not off. Specific discrepancies
monitored by the IFF CAUTION light are: mode 4
vodes zeroized, transponder failure lo reply to a
proper mode 4 interrogation, or the sutomalic
self-test function of the transpender computer
reveals a faulty Lranspounder computer. The IFF
CAUTION light is located on the pilot’s flight
instrument  panel  to  the left of the
altimeter-encoder.
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Operration,

1. Starting Procedure.
a. Turn on elecfrical power.

b,  Set transponder control MODE 1 and
3/A code select switches to  the required
operational codes.

. Bet recefver-transmitter mode 2 code
select switches to the required operational code.

d, Bet transponder contrel mode enable
switches M-1, M2., M3-fA, and M-C to ON (unless
operational requirements specify that only certain
modes are to be used, then set all other mode
switches to OUTY.

e. Set the transponder occnirol MODE 4
ON-OUT switch to ON and CODE awiteh to A or B
{as required) when equipped with the transponder
computer and flying intc a known mode 4
interrogating environment.

£, Sel wransponder  control  RAD
TEST-OUT-MON switch to OUT,
ADNDIO-OUT-LIGHT =witch to LIGHT, and
IDENT-OUT-MIC switch to QUT.

E. Set the prevailing atmospheric pressure
an the barometrie displays of the altimeter-encoder
and altimeter. The altimeters should include local
altitude.

h. Sel transponder contro! MASTER
switch to STBY for 1 minute {normal ambient
temperature) or S minutes {extremely low ambient
temperatures), then set to NORM.

2. SeH-Test Procedure.

a. Press to test the REPLY and TEST
lights. The lights should illuminate,

b, Press to lest the IFF CAUTION light.
The lamp should lluminate.

NOTE
If the mode 4 codes are zercized the 1FF

CAUTION light will be on hefore and
after this test,

Change 6 430G
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¢. Bet transponder control mode enable
switches M-1, M-2, M-3/A, and M-C in sequence to
TEST. The TEST indicator should illuminate when
each switch is in the TEST position indicating =
system go condition for the particular mode being
tested, Reset the mode enable switches to ON or
OUT as required.

d. The transponder computer
automatically performs a self-test of the mode 4
circuits. Observe that the IFF CAUTION light is
off. The IFF CAUTION light will illuminate when
a8 mode 4 no-go condition is detected.

3. Normal Operating Procedures.

a, Mode 4 monitoring Set the
transponder control AUDIO-OUT-LIGHT switeh
to AUDIO to provide aural and visual (REPLY
light) monitoring of valid mode 4 interrogations
and replies. To hear the audio tone for mode 4
interrogations, set the VOR mixing switch on the
interphone panel to the on position. Set the
AUDIO-OUT-LIGHT switch to LIGHT to enable
REPLY light monitoring only, il desired.

b. Monitoring modes 1, 2, 3/A, and C. Set
the transponder control RAD TEST-OUT-MON
switch to MON for monitoring replies to the
selected 1, 2, 3/A, and/or C operating modes.

c. Antenna selection. Set the IFF antenna
switch to TOP, BOT (bottom), or BOTH as
required.
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d. Identification of position (I/P)
operation. The receiver-transmitter will transmit
specially coded 1/P reply signals to mode 1, 2, or
3/A interrogations when the IDENT-OUT-MIC
switch on the transponder control is energized.
Transmission of the I/P reply signals requires the
appropriate mode enable switches to be in the ON
position. Use one of the following methods to
control the transmission of the 1/P reply signals.

(1) Momentarily haold the
IDENT-OUT-MIC switch in the IDENT position
(spring-loaded return to OUT) and then release it.
This action will cause the receiver-transmitter to
transmit the 1/P reply signals for 15 to 30 seconds
in response to mode 1, 2, or 3/A interrogations,
Repeat as required.

(2) Place the [IDENT-OUT-MIC
switch in the MIC position. I1/P reply signals can
now be iransmitted by momentarily keying the
UHF command transceiver. When the need for
transmitting further I/P reply signals ceases, returmn
the IDENT-OUT-MIC switch to the OUT position.

4. Emergency Operating Procedures. During an
aircraft emergency or distress condition, the
system may be used to transmit specially coded
emergency reply signals to mode 1, 2, or 3/A



interrogations. These emergency reply signals will
be transmitted as long as the MASTER conirol on
the transponder control remains in the EMER
position, regardless of the position of the mode
enable switches. For emergency operation, set the
MASTER control as follows:

B Lift the MASTER control knob and
rotate to EMER position.

b, When the emergency is over, return the
MASTER control to the NORM or LOW position.

B. Inoperative Maode 4 Operation. When
illuminated, the IFF CAUTION light signifies that
the AIMS/IFF equipment will not respond to
mode 4 interrogations, and that operation in a
known mode 4 interrogating environment should
be avoided. To attempt correction, place the
MASTER control to NORM (if in STBY or LOW),
check that the mode 4 ON-OUT toggle switch is
ON and check that the proper A or B code has
been selected for the current code time period. If
the IFF CAUTION light remains illuminated, the
applicable flight procedures should then be
employed that are operationally directed for an
inoperative mode 4 condition.

6. Stopping Procedure.

a, Set the transponder control CODE
switch to HOLD or ZERO as required.

b. Set the transponder control MASTER
switch to OFF. Set the IDENT-OUT-MIC, M-1,
M-2, M-3/A, M-C, MODE 4, AUDIO-OUT-LIGHT,
and RAD TEST-OUT-MON switches to OUT,

[+ Turn off electrical power.

RADAR AN/APN-158.

Radar set AN/APN-158 is a lightweight, airborne,
pulse-modulated radar system that provides a
continuous picture of weather conditions in the
general sky area ahead of the aircraft. The wave
length has been selected for optimum results in
depicting severe weather; however, satisfuctory
ground mapping can be obtained where large
contrast gradient exists, such as land and water,
large ecities, ete. It provides visual indication of
targets in a 120 degree arc ahead of the aircraft,
and an are of 15 degrees above and below the
horizontal.
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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 rainfall within a cloud mass. This is
sometimes known as iso-echo or contour effect.
The area of greatest turbulence is indicated on the
scope by the narrowest bright line encircling the
cell as it is displayed, 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 de (main bus)
and 115 v ac from a radar inverter through cireuit
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.

WARNING

Do not operate the radar set while
personnel or combustible materials are
within 18 feet of the antenna reflector.
This can have harmful effects on the
human bedy and can ignite combustible
materials. Do not operate the set within
50 feet of highly reflective objects. The
high level of the reflected energy may
damage the receiver,

Opearation.

The radar is normally left in the STBY mode for
ground operations.

1.  The starting procedure is as follows:

a. Tum the following controls to
the position indicated:

SWITCH POSITION LOCATION

Master Off Sliding console
(2, figure 4-9)

Background  Min (cow) Indicator
(figure 1-4)

Range 30 miles (cew) Indicator

Tilt Centered (0°) Sliding console

Gain Min (cow) Sliding console
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SWITCH POSITION LOCATION
Red tab As Desired Indicator
Dim tab As Desired Indicator

b. Tum the master switch to STBY
for 3 to 5 minutes for warm-up. There will be no
visual or aural indication when the warm-up time
has elapsed.

c, Check the operation of the radar
set as follows:

(1) Tum the master switch to
OFR - scope face should flash very briefly and just
once,

(2) Turn the background
control slowly clockwise until a sweep is just
discernible and range marks are visible. (Do not use
excessive contrast.)

(3) Turn the gain control
clockwise until targets can be defined and range,
azimuth and relative size can be determined. If
bright flashes, consistently bright or dark areas or
target blooming occurs, the system is
malfunctioning and requires maintenance and
should be deenergized immediately., The most
serious malfunction is manifested when the entire
scope face is fully painted or illuminated and the
background control will not reduce it, this
occurence requires the set to be deenergized also.

(4) Turm 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, targets and scan at each range, Return
to 30 miles detent (10 miles range marks).
Background and gain should not vary appreciably
between range settings.

(6) Tum the red tab and dim
tab carefully up and down and note the change in
color and brilliance of scope presentation.

(7} Turn master switch to
CNTR.
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(88 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
approximately 10 minutes,

2.  Deenergize the radar as follows:

a. Turn background control to min
(cow).

b. Tum master control switch off,

Damage to the swivel or yoke of the
radar antenna due to no stabilization
results from hard landings if the radar is
not on OPR or CNTR.

NOTE

®To prevent inadvertently tuming off the
set and initiating another 3 to 5 minute
time delay, an intemmal barrier is
provided between STBY and OFF. The
function switch must be depressed when
selecting the OFF position.

®The copilot’s attitude indicator (figure
1-16) supplies signals for stabilization of
the radar antenna when the radar is in
OPR or CNTR. Power failure is indicated
by the radar gyro power failure
indicator.

OPERATION OF ELECTRONICS EQUIPMENT IN
CONJUNCTION WITH OTHER ITEMS.

J-2 Compass System.

The J-2 gyro magnetic compass system provides a
visual indication of the aircraft’s magnetic heading



on the pilot’s course indicator (C6A or [D
BOR/ASN). The magnetic heading is transmitted
from the pilot’s course indicator to the copilot's
radio magnetic indieator (ID 253/AN). Two modes
cof operation, siaved or free gyro, are provided. The
normal mode of operation is the slaved mode in
which the directional gyro is slaved to the earth’s
magnetic field by a flux valve. The free gyro mode
is used in latitudes where magnetic heading
information 15 unreliable, in which case, relative
headings are provided. The emergency bus supplies
28 wolt do power through a bD-ampere circuit
breaker on the miscellansous electrical cireuit
breaker panel. The main or spare inverter supplies
115 volt ac power through 2.ampere fuses on the
gyro compass fuse panel.

Magneilic Heading Signaiz, When the inverter
switch is tumed ovn and the gyro compass switch is
set to SLAVE, 28 volt de power is applied to the
slaving relay in the compass amplifier, and flux
valve excitation [rom the compass amplifier is
appiied to the {lux valve. From the flux valve,
slaving synchro signals are fed to the course
indicator. The magnetic heading is transmitied
fromy the course indicator to the radio magnetic
indicator, The course indicator and the radic
magnetic indicator thus register the magnetic
heading sensed by the flux valve,

Free Gyro Bignals. When the gyro compass switch
is set to DG, the slaving voltage is removed from
the compass amplifier and the system operates as a
free pgyro withont automatic cormection. The
directional gyro establishes a fixed reference
position within the aircraft, so that when the
gireraft heading is changed, the aircraft effectively
moves about the gyro. The reference position is
transmitted a8 a heading signal to the course
indicator. From the course indicator, the reference
position is wansmitted to the radio magnetic
indicator,

LIGHTING SYSTEMS,
EXTERIOR LIGHTING SYSTEM.

The extericr lighting system consists of navigation,
anti-colilsion, wing inspection, taxiing and landing
lights. Formation lights are provided on scme
aircraft. All exterior lighting systems except the
formation lights are powered from the main bus,
Formation lights are powered from the secondary
bus. The circuits are controlled by  individual
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switches on the electrical switch panel and
ovethead console, Cireuit pratection is afforded by
cirewit breakers on the EXTERIOR LIGHTS
saction of the circuit bregker and fuse panel on the
forward face of the flight compariment rear
butkhead.

Navigation Lights.

The navigation lights are located in the wing tips,
red In the left and green in the right, and the white
tail position light iz loeated in the trailing edge of
the rudder. The lights arc controlled by a switch on
the electrical switeh panel and the cirenits are
protected by a S-ampere cirewit breaker marked
WING & TAIL on the circuit breaker panel.

MNavigation Lights Switch.

The navigation lights two-position toggle switch is
on the copilol's side of the electrical switch panel
and 15 marked WING & TAIL with ON and OFF at
its up and down positions.

Anticollision Lights,

The two anticollision 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 simultanecusly by a switch on the
electrical switch panel, and the circuits =are
protected by the two 5S-ampere circuit brezkers
marked ANTI-COLL., UPPER and LOWER on the
circuit breaker panel. Each light is rotated by a de
moior within the beacon light housing and, due to
blanking between the two lamps in the housing, a
rotating beam of lights is emited at a
predetermined angular separation which can be
seen at 15° above to 10° below the horizontal
plane of the aircraft.

Anticollision Lights Switch,

The anticollision lights two-position toggle switch
is on the copilot's side of the electrical switch
panel and is marked ANTIZCOLL. with ON and
OFF at itz up and down positions.

Wing Inspection Lights.

The two wing inspection liphts ave mounted one on
the outboard side of each engine nacelle and are
directed towards the wing tip. Both lights are
controlled simultaneously by a switch on the
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electrical switch panel, and the circuits are
protected by the S-ampere circuit breaker marked
WING INSPECT on the circuii breaker panel.

Wing Inspection Lights Switch.

The wing inspection lights two-position foggle
switch iz 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,

Taxiing Light.

The taxiing light is mounted on the nosewheel
door fairing and iz directed forward. The light is
controlled by a switch on the overhead console and
the circuit js protected by a 7-ampere circuit
breaker marked TAXI on the circuit hreaker panel.

Taxiing Light Switch.

The taxiing light two-position toggle switch is on
the overhead console immediately forward of the
wing flap selector lever and is marked TAXI LT
with ON at its up position.

Landing Lighrts.

The two 250-watt 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
coatrolled by two individual switches on the
overhead console and the circuits are protected by
two I0-ampere circuit breakers marked LANDING
LEFT and RIGHT oo the circuit breaker panel,

NOTE

Landing lights should not ke left on for
prolonged periods of time during ground
operation.

Landing Lights Switches.

The two landing lights two-position toggle switches
are on the overhead console immediately forward
of the ignition switch unit and are marked

LANDING LTS, L.H and RH with ON at the up
position.

Formation Lights.

Formation lights are provided on some aircraft.
Three of the lights are mounted on the top surface
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of the fuselage; two in tandem forward of the
cargo compartment doors and one aft of the cargo
compartment doors; and three lights are mounted
in the rear upper surface of each outer wing panel.
The lights are powered from the secondary bus
through the Sampere circuit breaker marked
FORM on the exterior lishts civeuit breaker panel,
and are controlled by a switch on the electrical
switch panel marked LIGHTS.

Formation Lights Switch.

The formation lights three-position toggle switeh is
on the copilot's side of the electrical switch panel
and iz marked FORM with DI, OFF, and BRT at
the up, middle, and down position.

INTERIOR LIGHTING SYSTEM,

The interior-light system rconsists of flight
compartment, utility, magnetic standby compass,
cargo compariment, doors unlocked, cargo loading
and rear entrance lights, These lights are powered
from the battary, emergency of main bus, the
cirenitz being controlled by individual switches on
switch panels in the flisht compartment and rear
cargo compartment. The circuits are protected by
circuit breakers marked 1INTERIOR on the
LIGHTS section of the circuit bresker and fuse
panel on the forward face of the fight
compartment bulkhead. In addition, an emergency
lighting system for the aircraft exits, is installed.

Flight Contpartmant Dome Light.

The flight compariment dome light iz located on
the overhead conaole, aft of the carburetor heat
control levers, and containg a red and a white lamp
in the housing. The light is controlled by a guarded
switch on the overhead conscle, The cirenit is
powered from the battery bus and protected by
the S.ampere circuit breaker marked COCKPIT on
the cireuit breaker panel.

Flight Compartmant Dome Light Switch.

The flight compartment dome light three-position
toggle switch is at the left of the light on the
overhead conscle and is marked RED, OFF, and
WHITE, with a guard which must be displaced
before the WHITE position can be selected.
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Flight Compartment Bottom Hatch Light.

The flight compartment bottom hatch light
mounted on the lower forward face of the flight
compartment rear bulkhead illuminates the
compartment bottom hatch, and is powered from
the emergency bus. The light is controlled by a
microswitch at the hatch which deenergizes the
circuit when the hatch iz closed. The circuit is
protected by the 5-ampere circuit breaker marked
UTILITY on the circuit breaker panel.

Utility Lights.

Four itility lights are installed in the flight
comra:tment; one each for the pilot and copilot
stowed in brackets on the bulkhead behind each
seat, one for the radio rack stowed on the
bulkhead at the rack, and one for the cargo doors
forward panel stowed near the flight compartment
dome light, The lights are fixed to mounting
brackets by ball and spring fixtures which engage a
groove in a shaft attached to the light assembly.
When required, the lights may be pulled from their
brackets and a flexible coiled cable permits
movement to the desired position. The pilot’s and
copilot’s light may be moved to sockets on either
side of the overhead console. The 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 light must be pulled back
to change over from red, but the catch is
automatically overridden when changing to red.
This feature prevents inadvertent selection of white
and safeguards night vision. The rear section of
each light has an intensity 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 S-smpere
INTER LIGHTS - COCEPIT circuit breaker (which
also protects the flight compartment dome light).
The remaining utility lights are supplied from the
emergency bus through the H-ampere INTERIOR
LIGHTS - UTILITY circuit breaker. This eireuit
breaker also protects the flight compartment floor
hatch light and the emergency hydraulic selector

panel lights.
Magnetic Standby Compass Light.

The magentic standby compass light is contained in
the compass assembly attached to the windshield
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center post and is powered from the emergency or
main bus. The light is controlled by a switch on the
center electrical switch panel, and the intensity of
the light, when powered from the main bus is
controlled by the setting of the SWITCH, EMERG
& ROOF switch on the overhead console PANEL
LIGHTS panel. The circuit is protected by either
of the bB-ampere circuit breakers marked
STANDBY COMPASS, and SW EMERG & ROOF
on the circuit breaker panel, depending on switch
position.

Magnetic Standby Compass Light Switch.

The magnetic standby compass light two-position
toggle switch is located on the copilot’s side of the
center electrical switch panel and is marked STBY
COMP, with EMERG 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. In the EMERG position power is supplied
from the battery through the emergency bus
switch to the light in the compass and to supply

~£the pilot’s altimeter, airspeed indicator and turn

and slip indicator evebrow lights. The intensity of
the light is then dependent on battery strength.

Cargo Compartment Dome Lights.

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 contains a
red and a white lamp. The lights are controlled by
a guarded switch on the flight compartment 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.

Cargo Compartment Dome Light Switch,

The cargo compartment dome light three-position
toggle switch iz 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.



Doors Unlocked Light.

The doors unlocked amber light is located
outhoard of the take-off check list above the
copilot’s flight instrument panel. The light will
come on if either the flight compartment bottom
hatch, passenger doors, cargo door or ramp are not
securely closed. The microswitches 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 electrical switch
panel. The eircuit is protected by the 5-ampere
circuit breaker marked DOORS WARN on the
circuit breaker panel,

Cargo Loading Light and Switch.

The cargo loading light is a spotlight with a white
lamp and a mechanically operated red shutter. The
light is normally stowed in a mounting in the cargo
compartment roof aft of the rear entrance light,
and is directed 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 and OFF is incorporated on the side of the
light. The circuit is powered from the main bus and
is protected by the B-ampere circuit breaker
marked CARGO on the circuit breaker panel.

Rear Entrance Light.

The rear entrance light is located in the cargo
compartment 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 actuated switch automatically extinguishes
the lights when the ramp is closed. The circuit is
protected by the 5-ampere circuit breaker marked
CARGO on the circuit breaker panel.

Rear Entrance Light Switch.

The rear entrance door light two-position toggle
switch is on the panel marked INTERIOR LTS
mounted at the aft end of the cargo compartment
and is marked REAR ENTRANCE and LIGHT at
the up (ON) and down (OFF) position
respectively. An intensity switch controlling the
panel lights is marked PANEL LIGHTS, with OFF
and BRIGHT at the ends of its control range.

T.0. 1C-7A-1

EMERGENCY LIGHTING SYSTEM.

The emergency lighting system is provided to
illuminate 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, the cargo compartment emergency
door, the passenger doors and cargo door. The
system also includes a control unit mounted in the
left side of the cargo compartment roof aft of the
rear spar, and a guarded toggle switch marked
EXIT LTS on the cargo compartment lights switch
panel on the flight compartment bulkhead. The
toggle switch is used for manual operation and
testing of the lights. The control unit incorporates
an inertia switch which will automatically energize
the circuit during crash landing, and a 6.6-volt
4-ampere-hour battery. The battery will power the
lights for a minimum period of one hour.

PANEL LIGHTS.

Panel and warning lights are discussed in the
following paragraphs,

Passenger Warning Signs.

The passenger warning signs are located above the
doorway of the forward cargo compartment
bulkhead facing aft. The NO SMOKING sign and
the FASTEN BELTS 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 15-ampere circuit breaker marked
CABIN on the INTERIOR LIGHTS section of the
circuit breaker panel.

Passenger Warning Sign Switches.

The two passenger warning sign two-position toggle
switches are located on a panel mounted on the
forward face of the flight compartment rear
bulkhead behind the pilot's seat. The up (ON)
position of the left and right switches are marked
NO SMOEKING and FASTEN BELTS respectively,
being the indication of the warning sign they
control.

Emergency Hydraulic Selector Panel Lights.

The two lights on the emergency hydraulic selector
panel under the hinged access door in the floor of
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the flight compartment are powered from the
emergency bus and are controlled by a microswitch
in the access door opening. When the door is
opened the lights will come on provided the
emergency bus is energized. The circuit is
protected by the S-ampere circuit breaker marked
UTILITY on the circuit breaker panel.

Panel Lights Intensity Switches.

The edge and eyebrow type lighting on all panels is
powered from the main bus and, excepting the
interior 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 circuits are protected by the 5-ampere circuit
breakers marked SW EMERG & ROOF on the
circuit breaker panel. The four switehes are marked
PILOT'S & ENGINE; SWITCH, 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
console, and the magnetic standby compass light
when it is powered from the emergency bus. The
interior lights control panel at the rear of the cargo
compartment has an independent switch which
controls the intensity of the edge type lighting on
that panel.

Warning Lights Intensity Switch.

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,

Pilot's and Engine Panel Lights Switch.

The pilot's and engine panel lights intensity switch

-is located on the electrical switch panel and is
-marked PILOT'S & ENGINE, with OFF and BRT
-at the left and right end respectively of its range,
- The switch controls the eyebrow type lighting of
-the instrument, engine instrument, voltammeter,
pilot’s pedestal and fuel gage panels. The switch
-simultaneously controls the edge type lighting on
the deicing, AC-DC power, elevator trim pedestal,
left switch, and fuel control panels.
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Copilot's Panel Lights Switch.

The copilot’s panel lights intensity switch s
located on the electrical switch panel and is
marked COPILOT'S, with OFF and BRT at the left
and right end respectively of its range. The switch
controls the eyebrow type lighting of the
instruments on the copilot’s panel.

OXYGEN SYSTEM.
CONSTANT FLOW SYSTEM,

The oxygen system supplies the pilot, copilot, and
flight mechanic. An oxvgen cylinder, a main
shutoff valve (marked SUPPLY VALVE - TURN
ON FOR OXYGEN) and a charging point (marked
OXYGEN CHARGING - CHARGING PRESSURE
1800 + B0 PSI) and gage are located in the cargo
compartment roof left side near the flight
compartment bulkhead, access being by wav of a
zippered panel. A plug-in point for each pilot is
provided on the side panel adjacent to his seat; the
flight mechanic’s plug-in point is located in the
cargo compartment roof adjacent to the oxygen
cyvlinder 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 ALTITUDE),
By use of the control 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 + 50 psi when the system is fully charged. An
oxygen duration table is shown in figure 4-10.
When oxvgen is required, the copilet'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 regulator
control valve must be tumed fully OFF
{counterclockwise),

DILUTER DEMAND SYSTEM (Aircratt Not Modified by
T.0. 1C-7A-597).

The oxygen system supplies the pilot, copilot, and
flight mechanic. See figure 4.11. The supply of
gaseous oxygen is stored in two interconnected
eylinders; at stations 46.00 and 54.00. The
eylinders are recharged through a filler valve at
station 33.2 and the nose RH access door, and a



constant flow oxygen
duration chart

OXYGEN DURATION
IN HOURS

THREE CREW MEMBERS

CONSTANT FLOW
SYSTEM

CYLINDER:
1-TYPE ANSO25 AXNG646-18

GAGE GAGE PRESSURE . P5|
ALTITUDE
(FEET) 1800 1600 1400 1200 | 1000
8,000 8.1 7.2 6d 5.4 .5
10,000 6.7 5.9 5.3 4.5 a7
12,000 5.8 5o .5 A8 3.2
14,000 4.6 4.0 38 a0 2.5
15,000 4.3 318 1.4 .9 2.4
20,000 12 29 26 22 19
25,000 2.6 23 21 17 15
30,000 2.3 1.9 B 1.5 1.2
Figure 4-10

check valve on each cylinder line, An adjacent
oxygen cylinder pressure gage indicates the
pressure in the cylinders; the nominal charging
pressure is 1800 + 50 psi. A shutoff valve is
provided on the flight compartment floor aft of
the copilot's seat, and is tumed counterclockwise
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 switch seft at
NORMAL OXYGEN, air is drawn into the
breathing system and is automatically mixed with
oxygen from the supply cylinder to give the total
needed oxygen up to approximately 30,000 ft,
above this altitude 100% =xoygen is delivered
automatically. Refer to figure 4-12 for duration of
oxygen supply at various altitudes with the diluter
switch at NORMAL OXYGEN, and at the 100%
OXYGEN position.

T.0. 1C-7A-1

Oxygen Regulator Panels.

A panel marked OXYGEN REGULATOR
PRESSURE DEMAND, is provided adjacent to
each crewmember position. The pilot's and
copilot’s regulator panel is located at the lower
inboard corner of their respective flight instrument
panels (figure 4-11), and the flight mechanic’s
regulator panel is on the left aft face of the cargo
compartment forward bulkhead. The three
regulator panels are identical and each has an
eyebrow type light m the center for panel
illumination, a gage marked OXYGEN PSI
calibrated from 0 to 2000 psi, with a white arc
from 0 to 200 (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:

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 each panel,

Diluter Switch (Black Ceolor). The diluter
two-position switch on the lower center of the
panel is marked 100% OXYGEN and NORMAL
OXYGEN at the up and down position
respectively. With the switch at NORMAL
OXYGEN position the oxygen passes through a
diluter demand route for normal operation. At
100% OXYGEN position the airvalve of the
diluter demand route is closed and pure oxygen
only is fed to the user’s mask; this position should
be selected if any doubt exists regarding the
oxygen supply.

NOTE

When 100% oxygen is used, the oxygen
duration will be reduced.

Pressure Supply Switch (Red Color). The pressure
supply three-position switch on the left of the
panel is marked EMERGENCY and NORMAL at
the up and center position respectively, and TEST
MASK at the down (momentary) position which is
selected against a spring tension. The switch should
be at NORMAL position for routine operation to
allow regulated oxygen pressure to be supplied to
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the user. At EMERGENCY position a continuous
positive pressure of oxygen is supplied to the user
regardless of altitude, to prevent hypoxia or
unconsciousness. When the switeh is 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
fitted to the face. Unless special
precautions are taken to insure no
leakage, then continued 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 cylinders to
the three oxygen regulator panels. The valve is
marked OXYGEN SHUT OFF VALVE and OFF,
and arrowed clockwise,

Cylinder Filler Valve and Pressure Gage.

The cylinder filler valve and pressure gage are
mounted to the right of the oxygen cylinders, The
gage dial is marked OXYGEN CYLINDER
PRESSURE and graduated from 0 to 2000 psi. A
label below the gage is marked OXYGEN
CHARGING, and below the filler valve it is marked
CHARGING PRESSURE 1800 + 50 PsI.

To Turn On Equipment.

Before entering the aircraft check the oxygen
eylinder pressure gage reading to insure there is
sufficient oxygen for the mission. On entering the
flight compartment turn the oxygen shutoff valve
fully counterclockwise to allow the oxygen to flow
to the oxygen regulator panels. When seated in
position place the regulator panel supply switch to
ON and check the oxygen supply pressure gage
reading is within normal supply limits. Fit and
connect mask then check oxygen flow and supply
with diluter switch at 100% 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.

T.0. 1C-7A1

oxygen duration chart -
diluter demand system

OXYGEN DURATION
IN HOURS
THREE CREW MEMBERS

CYLINDERS:
2-TYPE ANSGO2S AXIBS

DILUTER DEMAND
SYSTEM

ALTITUDE GAGE PRESSURE - PS|
(RN 00 | 1800 | 400 | 120 | 000
8000 0.8 0.7 0.6 0.5 0.4
33 ra 28 2.2 1.8
10,000 0.8 0.7 0.6 0.6 0.5
3.6 3.2 18 24 2.0
12,000 0.9 0.2 0.7 0.6 0.5
4.0 is 5 2.7 i
14,000 1.1 1.0 0.9 0.7 0.6
d.d 1.5 15 k Ji| 2.5
15,000 1.2 11 0.9 0.8 0.7
4.6 4.1 3.4 30 2.5
20,000 1.5 1.3 1.2 1.0 (i}
4.2 38 13 2.8 2.4
25,000 20 1.E 1.4 1.3 1.1
24 21 1.9 1.4 1.3
30,000 4 2.4 21 1.8 1.5
28 2.4 2.1 1.8 1.5

NOTE: UPPER FIGURES INDICATE DILUTER SWITCH
AT “'100% DXYGEN''
LOWER FIGURES INDICATE DILUTER 5WI TCH
AT “"HORMAL OXYGEH"

Figure 4-12

To Turn Off Eguipment.

Move regulator panel supply switch to OFF. Before
leaving the flight compartment turn the oxygen
shutoff valve fully clockwise to OFF, and the
regulator panel pressure supply switch to
NORMAL.

DILUTER DEMAND SYSTEM ({Aircraft Modified by T.0.
1C-7A-597),

The oxygen system supplies the pilot, copilot and
flight mechanic. The supply of gaseous oxygen is
stored in two interconnected cylinders. The
eylinders are recharged through a filler valve at the
nose RH access door. An adjacent oxygen cylinder
pressure gage indicates the pressure, normally 1800
* 50 psi. A duplicate gage to the right of the
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copilot also indicates cylinder pressure. A shutoff
valve is provided on the flight compartment floor
aft of the copilot's seat, and is tumed
counterclockwise for oxygen flow from the
cylinders to the PRESSURE REDUCTION
VALVE where the pressure is reduced to a
breathable level and then to crew oxygen
regulators. An oxygen hose connection for each
crewmember is located adjacent to the
crewmember’s position. When the system is in
operation, and with the diluter switch set at
NORMAL OXYGEN, air is drawn into the
breathing system and is automatically mixed with
oxygen from the supply cylinder to give the total
needed oxygen up to approximately 30,000 ft;

Change 2

above this altitude 100% oxygen is delivered
automatically, Refer to figure 4-12 for duration of
oxygen supply at various altitudes with the diluter
ewitch at NORMAL OXYGEN, and at the 100%
OXYGEN position.

Oxygen Regulator Panels,

A panel marked OXYGEN REGULATOR
PRESSURE DEMAND is provided adjacent to each
crewmember position. The pilot’s and copilot’s
regulator panels are located outboard of their
respective seats, and the flight mechanic’s regulator
panel is on the left face of the rear cockpit
bulkhead. The three regulator panels are identical



and each has an eyebrow type light in the center
for panel illumination, a gage marked OXYGEN
PSI (calibrated from 0 to 500 psi, with a white arc
from 0 to 50 psi to show low level), a blinker
indicator marked FLOW (which shows that oxygen
iz flowing on demand to the user's mask) and three
individually colored switches for confrolling the
oxygen flow as follows:

SUPPLY SWITCH (GREEN). The two-position
switch on the right of the panel is marked SUPPLY
with ON and OFF at the up and down position
respectively. This switch is used to control the
supply of oxygen at each panel.

DILUTER SWITCH (WHITE). The two-position
switch on the lower center of the panel is marked
100% OXYGEN and NORMAL OXYGEN at the
up and down position respectively, With this
switch at NORMAL OXYGEN position the oxygen
passes throngh a diluter for normal operation. At
100% OXYGEN position the air-valve of the
diluter is closed and pure oxygen only is fed to the
user’s mask.

NOTE

When 100% oxygen is used, the oxygen
duration will be reduced,

PRESSURE SUPPLY SWITCH (RED). The
three-position switch on the left of the panel is
marked EMERGENCY and NORMAL at the up
and center position respectively, and TEST MASK
at the down (momentary) position. This switch
should be at NORMAL position for routine
operation to allow regulated oxygen pressure to be
supplied to the user. At EMERGENCY position a
continuous positive flow of oxygen is supplied to
the user regardless of altitude. When the switch is
held at TEST MASK position, oxygen ab positive
pressure is supplied to test the user’s mask for

leaks.
E CAUTION §

When positive pressures are required, it is
mandatory that the oxygen mask be well
fitted to the face. Unless special
precautions are taken to insure no
leakage, continued wuse of positive
pressure under these conditions will
result in the rapid depletion of the

oxygen supply.
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Oxygen Shutoff Valve.

The oxygen shutoff wvalve on the flight
compartment floor aft of the copilot’s seat is used
to stop the flow of oxygen from the cylinders to
the three oxygen regulator panels. The valve is
marked OXYGEN SHUTOFF VALVE and OFF,
and arrowed clockwise.

Cylinder Filler Valve and Pressure Gage.

The cylinder filler valve and pressure gage are
mounted to the right of the oxygen cylinders, The
gage dial is marked OXYGEN CYLINDER
PRESSURE and graduated from 0 to 2000 psi. A
label below the gage is marked OXYGEN
CHARGING, and below the filler valve it is marked
CHARGING PRESSURE 1800 * 50 psi. A second
gage in the cockpit to the right of the copilot also
indicates crew oxygen cyvlinder pressure;

To Turn On Equipment.

Check the oxygen cylinder pressure gage reading to
insure there is sufficient oxygen. On entering the
flight compartment turn the oxygen shutoff valve
fully counterclockwise to allow the oxygen to flow
to the regulator panels. Place the regulator panel
supply switch to ON and check that oxygen supply
pressure gage reading is within normal supply
limits. Fit and connect mask then check oxygen
flow and supply with diluter switch at 100%
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 Off Equipment.

Move regulator panel supply switch to OFF. Before
leaving the flight compartment tum the oxygen
shutoff valve fully clockwise to OFF, and the
regulator panel pressure supply switch to
NORMAT,

CARGO LOADING EQUIPMENT.
CARGO COMPARTMENT.

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 cubie
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
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opening. A cargo door, aft of the cargo
compartment, consists of a large door which hinges
upwards from the rear, and a ramp which is an
extension of the cargo compartment floor. A
heating duct extends along each side of the cargo
compartment at floor level. Well type troop seats,
comprising eight units per side, may be installed to
accommodate 32 troops (includes FM) or 26
combat equipped troops (includes FM). With ten
aft seat units removed, 14 litters may be installed.
On some aircraft the cargo compartment is adapted
for 20 litters and 1 troop seat unit, Fixed fittings
are provided for the installation of air delivery
equipment. For loading instructions refer to T.O.
1C-7A-9.

Cargo Compartment Floor.

The cargo compartment floor is of aluminum alloy
honeycomb sandwich construction. Removable
plywood panels, with aluminum alloy skid strips fo
facilitate cargo handling, are provided for floor
protection. The floor supporting structure is a grid
with three continuous longitudinal keels which
occupy the space between 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 studs
are installed for the attachment of seats and litter
supports.

Cargo Compartment Floor Strength-Bulk Cargo.

The cargo compartment floor will not withstand
the same load over its entire area. The honeycomb
paneling is designed to withstand a load of 40 psi
at any point; this is an expression of the inherent
girength of the paneling, and while the paneling
itself will withstand this load, the strength of other
parts of the fuselage may be exceeded. For this
reason, there are other factors which limit the load
which may be 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 be
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 be used to spread the weight over a larger
ares,

442

Cargo Compartment Floor Strength-Vehicle Loads.

Refer to T.0. 1C-TA-9 for proper aireraft loading
or offloading and for take-off, flight, and landing,
Loads on the wvehicle treadways must not exceed
2000 pounds per wheel during loading and
offloading. This is also the maximum wheel loading
on the treadways forward of arm 387.6 during
take-off, flight, and landing. On the treadway areas
aft of arm 397.6 during take-off, flight, and
landing, and the remainder of the floor area under
all conditions, the loading must not exceed 1000
pounds per wheel,

These limits are based on a wehicle tire
pressure of not more than 40 psi. Before
loading a vehicle into the aircraft insure
that tire pressures do not exceed this
value.

CARGO TIE-DOWN RINGS.

Cargo tie-down rings are installed in the cargo
compartment floor, and in the cargo compartment
wall at floor level. Each floor tie-down ring fits
into & recessed sheet-metal pan, which allows the
ring to be clear of the cargo compartment floor.
The rings will swivel through 3607, 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 has eight
rings, while each of the three center rows has
eighteen rings, making a total of seventy rings rated
at 5000 pounds ultimate. Four of the recessed pans
contain studs to which litter supports may be
attached. The wall tie-downs consist 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 positions to
be located. Each ring labeled with a letter and a
numeral; the letter indicating the row and the
numeral indicating the ring position in the row.

MONORAIL CRANE PROVISION.

A corrugaled web structure supporting an extruded
carrier member runs the length of the cargo
compartment at the roof. It extends from the
flight compartment bulkhead to fuselage Frame



No. 2, just aft of the passenger doors. The
structural provigions are for a monorail orane
assembly, with a 2000 pound capacity, for loading
cr offloading of cargo. At present the carrier
member iz used to provide a guide for the cable of
the extraction parachute manusl releaze conirol,

RAMP EXTENSIONS.

Two ramp extensions, 120 inches long and 15
inches wide, are supplied with each amircraft. When
not in use the extensions may be stowed in special
racks above the carge door, The ramps are
reversible and both sides have a non-skid surface.
One side 15 provided with edge members for use of
wheeled vehicles, while the opposite side has 2 flat
surface to facilitate cargo movement when using
collers, ete. Bach end of the ramp extensions are
provided with a projecting edge lip and two
spring-loaded plungera. The edge lip fits into the
groove along the aft end of the ramp and the
plungers engage with any two holes along the ramp
aft face; the holes are spaced every two inches, The
rammp extengions should be installed so that the
distance between them matches, as closely as
possible, the width of the tread of any vehicle to
be driven aover them. In addition, they should be
egual distance on both sides of the centerline of
the aircraft.

Ramp Extensions Stowage,

Twao stowage racks are provided, one for each ramp
extension, in the rear fuselage between Frames No,
8 and 12. The racks are pivoted at their aft ends,
and when lowered rest on integral legs supported
by ihe closed carge door. The ramp extensions
must be stowed in the racks in one position only;
an instruction is marked on both sides of the
extensions as follows: STOW WITH THIS END
FORWARD AND UP, and an arrow shows the gide
fo be uppermost. The extension cannot be hooked
to the support rod in any other position. When 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-shaped locking handle,
secured by a spring clip, iz fitted centrally in each
rack crossbar. Keleasing the clip and pulling the
handle forward 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 piate welded to a telescopic tube, which
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iz secured by a pip-pin attached to a chain. To
install an extension in a stowage rack, the pip-pin is
rermoved and the end-plate moved forward slightly
to allow enpgagement of the two plunger pins, at
the end of the ramp extension, with two holes in
the plate, Two hools 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 suppeort rod. When the rack
is raised, the locking handle is pushed aft and bears
on the end plate or ramp exfension, preventing any
moverent.

CARGO DOCR AND RAMP SYSTEM.

The cargo door and ramp are wsed primarily for
loading and offloading carga, froops or casualties,
or for air delivery operations. The door and ramp
may he opened or closed independently by
electrical or mechanical actuation.

NOTE

The rcargo door may be used as an
etnergency exit, both in the air or on the
ground. In the air the door shounld be
opened, while on the ground it may be
openad or jettisoned.

CARGO DOOR OPERATION.

The cargo door is attached at its aft end to the rear
fuselage by two ball and socket type hinges. The
door is raised and lowered by a chain and cable
gystem, driven by a Z4d-volt motor powersd from
the main dc bus. The motor is mounted to a frame
on the left side of the resr fuselage and its dc
elerctrical power is controlled by a CARGO
DOORE MASTER switch on the cireuit hreaker
panel, behind the pilot. With the master switch on,
the cargo door may be opened or closed from
wither of two locations; by the CARGO DOOR,
OFEN-OFF-CLGSE switch in the flight
compartment on the circuit breaker panel (figure
4-13), or by the CARGO DOOR OFEN-CLOSE
switch located in the cargo compartment roof,

_inboard of the left passenger door (figure 4-14),

Litnit switches are fitted which cut-out the motor
when the carge door is in the fully open or fully
closed positicn, An amber waming light on the
vight side of the emergency panel in the flight
compartment, marked DOQRE UNLOCKED, will
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illuminate and indicate if the cargo door, ramp,
bottom hatch, or either passenger door is not fully
secured. Manual operation of the cargo door is
achieved by means of a handcrank aft of the left
passenger door on the side of the fuselage. The
handecrank is connected via a torque tube to the
motor, and the handle is held by a spring in the
manual-disengage position. Pushing the handle to
the rear againgt the spring disengages the motor,
and tuming the handle clockwise will open the
door, counterclockwise will close it.

WARNING

The cargo door must be visually checked
fully open before an air drop, as no
indication is given in the flight
compartment should the door not be
completely open.

RAMP CPERATION.

The ramp is hinged to the aft end of the cargo
compartment and is raised or lowered by two
screw jacks driven by 24-volt motor through a
system of torque tubes, shafts, and gears. The
motor, powered from the main de bus, is mounted
on the right side of the roof in the rear fuselage.
The ramp de power is controlled by the CARGO
DOORS MASTER switch in the flight
compartment on the ecircuit breaker panel. With
the master switch on and the aircraft resting on its
wheels, the ramp may be lowered or raised from
gither of two locations; by the RAMP DOOR,
OPEN-OFF-CLOSE switch in the flight
compartment on the circuit breaker panel (figure
4-13), or by the RAMP DOOR, OPEN-CLOSE
switch located in the cargo compartmenl roof,
inboard of the left passenger door (figure 4-14).
Limit 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 ground. When
the aircraft is airborne, a weight switch on the nose
landing gear limits the ramp lowering position to
15° below the horizontal. The ramp 15° position
is required for air drop operations, and is indicated
in the flight compartment by the illumination of a
green press-to-test light on the circuit breaker panel
marked 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 selection of the RAMP DOOR,
OPEN-OFF-CLOSE switch to OPEN will enable
the ramp to be lowered as desired.

Manual operation of the ramp is by means of a
detachable handerank, clipped to the cargo
compartment wall aft of the left passenger door
and marked STOWAGE 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 RAMF
DOOR. Turning the handle counterclockwise will
lower the ramp, clockwise will raise it.

CARGO DOOR OPERATION PROCEDURES.

Procedural steps for operating the cargo door are as
follows:

Electrical Operation.

The cargo door is opened and closed electrically as
follows:

1. If an external power supply is to be
used, check that the battery master switch and the
generator switches are OFF.

2. Check that the interior of the rear
fuselage is clear of obstructions 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 to insure that the brake and clutch of
the motor are engaged.

g4, 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 is
completed,
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s Select the CARGD DIOORS master
switch off,

8. Disconnect the external power supply,
1f used.

Manual Oparation.

The cargo deor is opened and closed manually as
follows:

1. Check that the interior of the rear
fuseiage iz clear of obstructions and that the ramp
extension stowage racks are locked in their stowed
position, Use the aireraft lighting and ramp loading
light, if necessary.

2. Puzh the MANUAL CONTROL
CARGO DOOR handle to the rear against the
spring until the handle is at 90° {o the torque tube.

3. Turm the handle clockwise until the
door Is oRpen.

4, To close the door, maintain the handle
position at 90° to the torgue tube, and turn handle
countarclockwise.

b. When the manual operation is
completed, pull handle fully back to insure
engagement, of the brake and motor clutch.

RAMP OPERATION PROCEDURES.

Procedural steps for operation the ramp are given
in the following paragraphs.

Electrical Operation.

The ramp is opened asnd closed eiectrically as

foliows:
g CAUTION }

The ramp iz not to be operated when
supporting a load.

1. If an external power supply is to be
used, check that the battery master switch and the
generator switches are OFF.

2. Check the ground clearance below the
ramp and remove any obstructions,

With the aircraft on level ground, with
normsal 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 aircraft lighting and ramp leading light, if
necessary .

4.  Check that the ramp motor is engaged
with the drive. When engaged, the knob on the
motor is protruding slightly feom the unit and is

springloaded out.
E CAUTION |

Do not engage or disengage while the
motor is running.

5. Select the CARGDO DOORS master
switch to CARGO DOORS.

6. SBelect the RAMP operating switeh, on
either the fore or the aft panel, to OPEN. Return
switch to the center position when the ramp is in
the required position.

7.  To raise the ramp, selecl the RAMP
operating switch to CLOSE. Retum the switeh fo
the center position when the operation is
completed.

g, Select the CARGO DHHIRS master
switch off.

9. Dasconnect the external power supply,
if used.

Manual Operation.

The zatnp is opened and closed manually as
follows:

1. Check the ground clearance below the
ramp and remove any obatruction,



2. Check that the ramp floor is clear. Use
the aircraft lighting and ramp loading light, if
NBCessary.

3. Disengage the motor from the drive by
pushing in the knol on the motor and turning it
approximately 130" until the knob locks in.

4,  Remove the RAMP DOOR HANDLE
from its STOWAGE and engage it in the MANTAL
CONTROL RAMP DOOR socket.

5. Turn the handle counterclockwise until
the ramp is in the required position.

6. To raise the ramp, tum the handle
clockwise.

7. Reengage the motor by tuming the
knobh approximately 180° until it springs to the
oul position.

AIR DROP 5YSTEM,

The aircraft is equipped for the air dropping of
supplies and equipment, rigged on platforms or in
containers, by the extraction, gravity, or manual
gjection methods. Parachutists may alsoc air-drop
from the aircrafi. Refer to T O, 1C-74-9,

PENDULUM SYETEM.

A pendulum release system i provided for
extraction or gravity release of loads. The
installation consistz of an ejector rack (ME VIII
tunnb 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 be actuation of
the PENDULUM RELEASE switch in the flight
compartinent (figare 4-15). Power is taken from
the emergency bus through a S-ampere circuit
breaker, marked TROOE JUMF on the EXTERIOR
LIGHTS section of the cireuit breaker panel.

The extraction or release parachute may be
released manually be 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-74-9,

T.0. 15741

BLACKOUT CURTAINS.

Sixtesm blackout curtains are provided for the
cargo compartment windows for use during night
operations. Each curtain has Velero tape around
the edges and four equally spaced webbing tabs.
Fach window has Velcro tape cemented around the
window frame, and four equally spaced black
index marks. The curtains are installed by
positioning the curtain tabs to line wp with the
index marks on the window frame, and pressing
the Velero tape. The curtains are removed by using
the webbing tabe to separate the Velero tape.

TROOP JUMP LIGHTS.

Two troop jump lights are mstalled on a8 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 copilots
instrument panel. 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 Junp Panel.

The TROOP JUMP panel (figure 4-15), located
below the AC/DC power panel in the fight
compartment, has a three-position troop jump
switch, a red and a green press-to-test light and a
dim-bright switch, The panel lavout differs slightly
between aircraft as shown in figure 4-15. The troop
jump switch controls the jumgp lighis in the cargo
compartment, and also the lights adjacent to the
switch. The dim-bright switch conirols the
intensity of the jump lights in the eargo
compartment, The intensgity of the jump lights in
the flight compartment is controlled by the WARN
lights intensity switch on the LIGHTS panel.

INSTALLATION OF EQLHPMENT.

The installation of air dropping eguipment is
contained in T.O. 1C-7A-9,

MISCELLANEOUS EQUIPMENT,
TIE-DOWN DEVICE STOWAGE.

Two stowage bozes are provided, one is installed
on each side of the forward part of the cargo
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compartment, for the stowage of the cargo
tie-down eqguipment. The box covers are hinged
and are secured by Velero tape hooks.

BLACKOUT CURTAINS STOWAGE.

The sixteen blackout curtains for the cargo
compartment windows are stowed in a canvas bag,
marked BLACKOUT WINDOW CURTAINS,
secured to the aft face of the flight compartment
bulkhead, on the left side. The bag is secured with
Velcro tape.

COMFORT PROVISIONS,

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
clipped to the side of the cargo compartment just
aft of the right passenger door.

DRAFTPROOF DOOR.

A retractable draftproof semi-rigid door separates
the cargo compartment from the tail of the aireraft
and cargo door. Tuming 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 hand grips
to be used for extending the door and for reducing
the spring assist during retraction. The draftproof
door will automatically retract when the cargo
door is jettisoned.

Draftproof Door Restraining Straps.

The draftproof door is secured in its stowed
position by attaching the eclip ends of two straps
{one strap is suspended from a bracket on each side
of Frame No. 3), to their respective special screws
provided near the edge of the door bottom panel.
Separate the Velcro tape, which holds each strap
doubled to itself, and connect the clip to the screw
on the door, then press the Velcro tape together

again.
PORTABLE OXYGEN EQUIPMENT.

A portable oxygen unit, consisting of an oxygen
bottle, sling, and a face mask, is located on the
bulkhead behind the pilot’s seat. The unit is mainly
for use in the event of a fire in the fuselage, or for
use by a crewmember having 1o go to the rear of
the aircraft while at oxygen height.

ALARM BELL SYSTEM.

On some aireraft g puarded spring-loaded toggle
switch marked ALARM BELL is located on the
TROOP 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 right cargo compartment wall.
The bell is of the vibrator type and will continue
ringing until the switch is released. Power is
supplied from the emergency bus.



IGNITION ANALYZER.

An electrical connector is located on the forward
face of the pilot’s bulkhead, and s marked
IGNITION ANALYZER. The connector is covered
by a dust cap when not in use. A portable
airborne-type ignition analyzer unit may be carried
in the aircraft and, when operating, is used to
detect, locate, and classify any malfunction in the
ignition system.

WINDSHIELD WIPER 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 de motor powered
from the secondary bus through a 10-ampere
circuit breaker. It is controlled by a rotary switch
on the center switch panel.

Windshield Wiper Switch.

The windshield wiper rotary switch located on the
left of the electrical switch panel is 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.

} CAUTION |

An excessive load is imposed on the
wiper motor if the wipers are operated
on a dry windshield, and scratching of
the windshield surface may result.

NOTE

If the switch is held in the PARK
position for a prolonged period, the
wipers will start to oscillate.

MOORING POINTS.

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 shackle is bolted to the front of the shock
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strut at the drag strut attachment point. On the
nose landing gear a shackle is bolted to the lug on
the front of the shock strut.

FUSELAGE STEADY STRUT.

As a safety measure against the aircraft tipping
when loading and unloading cargo, an adjustable
strut is supplied as part of the ground eguipment.
When loading items of cargo weighing more than
3500 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,
normally 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 locked in position by turming the lock
nut in the direction indicated by an arrow on the
plate. Adjustment for height is made by tuming
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 inadvertently 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 FUEL PRIME SYSTEM.

A hot fuel prime system can be installed to
facilitate engine starting in ambient temperatures
below 32°F (0° C). Below ambient temperatures of
0°F (-18°C) engine preheat may be necessary in
addition to hot fuel priming. The hot fuel priming
systemn consists of hot fuel prime units, one in each
engine nacelle, which heat 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
the main bus through the up position of the hot
fuel prime switch on the left electrical switch
panel. After the circuit has been powered for a few
seconds to allow the heaters to reach operating
temperature, the heated fuel is fed to the engine by
actuating the engine primer switch as appropriate,
When both engines are running smoothly, the hot
fuel prime switch should be moved to OFF.
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Hot Fuel Prime Switch.

The hot fuel prime toggle switch is adjacent to the
battery master switch on the left electrical switch
panel and is marked HOT FUEL PRIME and OFF

at the up and down position respectively. The
switch selects the electrical power to the heater
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.
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SECTION V
OPERATING LIMITATIONS

TABLE OF CONTENTS

I TRODUCTION: i e s st T iy B-1
MINIMUM CREW REQUIREMENTS ............... 51
INSTRUMENT MARKINGS.........ooeeieeiinnee 5-1
ENGINE AND PROPELLER

EIMITATIONG. . . oo s 5-1
ALTERNATE GRADE FUEL. ..ccoooociiiinimnianasin 5-6
AIRSPEED LIMITATIONS.......ccoommmviesreninssresss D6
INTRODUCTION.

This section covers all important limitations that
must be observed during normal operation of the
aircraft. Certain other limitations that are
characteristic only of a specialized phase of
operation will be found in their appropriate
sections,

NOTE

For ferry configuration limitations refer
to Section VI,

MINIMUM CREW REQUIREMENTS.

The minimum crew reguired to operate this
aircraft is a pilot, copilot, and flisht mechanic.
Additional crew members may be added, as
required, at the discretion of the commander.

INSTRUMENT MARKINGS.

Instrument markings are shown in figure 5-1 and
give limitations which are not necessarily repeated
elsewhere in this manual. Limitations for a specifie
phase of operation will be found in the text under
the appropriate heading.

PROHIBITED MANEUVERS ........iaiian a-6
ACCELERATION LIMITATIONS. .......cceceeieenn 5-6
AIRDROP LIMITATIONS ... o caimmeeisiommsiin 5-7
CENTER OF GRAVITY

18 52 A ) s S 5-7
RAMP LOADING LIMITATIONS ..........coocieeee. a-7
WEIGHT LIMITATEONS .......ccooimearnrnnessasanssrnmass0™
GROUND ERESBEIRE. . <. oo msimisinremins 5-11

COLOR CODE CHART.

GREEN = NORMAL/AUTO RICH -
YELLOW - CAUTION

BLUE == AUTO LEAN

RED = FROHIBITED

ENGINE AND PROPELLER LIMITATIONS.
¥, Cylinder head temperatures:

a 80" C minimum for operation
above 1200 rpm,

b. 150°
operation.

to. 217°C auto lean

(o 217® to 243°C auto rich
operation (bayonet type thermocouples).

d. 80° to 180°C prior to initiating a
take-off.

e. 180°C maximum for engine
shutdown.

51
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instrument markings

FLAP |
POSITION /

AIRSPEED INDICATOR

73-165 KNOTS
= {(FLAPS 0 /GEAR UP)

Bl s keoTS

DE-ICING
PRESS.

DE-ICING SUCTION DE-ICING PRESSURE
4-8 IN. Hg NORMAL 14 - 16 PSI NORMAL
== 1IN, Hg MINIMUM e
B (o g MAXIMUK B (es waxinun

§-1-432

Figure 5-1 (Sheet 1 of 3)
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OIL PRESSURE
150
O
P B 45 - 90 PSI. NORMAL RANGE (15 PSI MINIMUM AT IDLE)
|00 PRESS.
200 45 PSI MINIMUM (AT 1400 RPH);

110 PSI MAXIMUM (AT TAKE-OFF)

OIL TEMPERATURE

Bl 0" C-75 C. NORMAL RANGE
40" C MINIMUM;

93" C MAXIMUM (AT TAKE-OFF OR DURING CLIMB)

CARBURETOR AIR TEMPERATURE

CARBURETOR AIR TEMPERATURE RESTRICTIONS
DO NOT APPLY TO FILTER POSITION WITH HEAT
HOT APPLIED

-10°C + 15°C. UNDESIRABLE CONDITION MAY EXIST
DEPENDING ON ATMOSPHERIC CONDITIONS

Bl -0C + 38 C. BEST OPERATING CONDITION,
DEPENDING OM ATMOSPHERIC CONDITIONS
(MAXIMUM 38" C. WHEN USING CARBURETOR HEAT)

FUEL PRESSURE

16 - 18 PSI HORMAL RANGE
16 PSI MINIMUM;
18 PSI MAXIMUM

FUEL TANK BOOST PUMP
STATIC (ND FLOW) PRESSURE

NORMAL 11 - 17 P5I
HIGH 21 - 27.5 PSI

FUEL GRADE 115/ 145

Figure 5-1 (Sheet 2 of 3)
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TACHOMETER CEE
1 S-20

2280 \SAPRTS
1500 —a4#® RPM AUTO LEAN PERMITTED
310 RPY AUTO RICH REQUIRED
2510 - 2550 RPM AUTO RICH REQUIRED
— e T2 AP PROHIBITED - EXCEPT PASSNG THROUGH

2310 - 2510 RPm PROHIBITED - EXCEPT PASSING THROUGH
2700 RPM MAXIMUM TAKE-OFF (5 MIN LIMIT)

HOTE

UNDER CERTAIN WIND CONDITIONS THE RPM
MAY FLUCTUATE = 25 RPM.

MANIFOLD PRESSURE

15 .33 IH. Hg AUTD LEAN PERMITTED

33.425 M. Hg AUTO RICH REQUIRED
50 IN. Hg MAXIMUM TAKE-OFF AT SEA LEVEL
(5 mid LIMIT)

CAUTION

REDUCE mAX|MUM MANIFOLD PRESSURE 1.0 IN. Hg
FOR EACH 10° C BELOW STANDARD CARBURETOR
AlIR TEMPERATURE ”

CYLINDER HEAD TEMPERATURE
BELOW 27°C AUTO LEAN PERMITTED | [’ [ oL
=H=100l weap |
217°C - 245° C AUTO RICH REQUIRED k=
245°C MAXIMUM

SYSTEM HYDRAULIC PRESSURE BRAKE HYDRAULIC PRESSURE

3099 = 100 PSI 1000 = 100 PSI
FUEL GRADE 115/145

Figure 5-1 (Sheet 3 of 3)
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2. 0il pressure;
a. Idling 15 psi minimum.
b. 1400 rpm — 45 psi minimum.

¢. 2700 rpm — 80 to 110 psi.

ENGINE OVERSPEED.

When engine speed exceeds 3100 rpm the aircraft
should be landed as soon as possible and the engine
inspected. Removal of the engine is mandatory
when rpm exceeds 3300.

NOTE

Momentary overspeed or surge within
the 2700 to 3100 rpm range, as a result
of abnormally fast throttle movement is
permissible without inspecting the
engine,

EXCESS MANIFOLD PRESSURE (OVERBOOSTING).

When overboost occurs, combustion temperatures
rise, If overboost of sufficient magnitude exists,
detonation and pre-ignition may result and cause
physical damage to the engine, possibly in a matter
of seconds. If at maximum, except Take-Off
(METO) RPM or below, any MAP above METO
power MAP limit (see Overboost Chart, figure
5-1A) is considered an overboost. If at Take-Off
RPM (2700), any MAP above the take-off MAP
limit (see Ovwverboost Chart) is considered an

T.0. 1C-74-1

overboost, The time limits for METO or Take-Off
overboost are the same and are shown in the
Overboost Chart. Overboost conditions represented
by the yellow and red areas of the Overboost Chart
require maintenance actions and must be carefully
recorded on AFTO Form 781 noting (if possible)
the manifold pressure, RPM, carburetor air
temperature, mixture setting, altitude and duration
of the overboost.,

ENGINE IDLING.
Engines should idle at a speed of 650 + 25 rpm.
NOTE

Spark plug fouling will result from
prolonged idling below 1000 rpm.

RPM RESTRICTION,

Operation of the engines in the range 2310 to 2510
rpm should be avoided. Climb should be at or
below 2300 rpm except where operational
conditions require the use of 2550 rpm. Avoiding
this rpm range will lessen the possibility of
crankshaft failures.

STARTER LIMITATIONS.

First attempted start - 30 seconds on, 60 seconds
cooling.

Second attempted start - 30 seconds on, 5 minutes
cooling.

Change 2 5-44/(5-4B blank)



i

et
=
!




T.0. 1C-TA-1

OVERBOOST
CHART

MAF—IN, HG

TIME-SECONDS

Bl VO ACTION REQUIRED.
] MAINTENANCE ACTION REQUIRED MAKE FORM 781 ENTRY.

MAINTENANCE ACTION REQUIRED, MAKE FORM 781 ENTRY. ENGINE
REMOVAL PROBABLE.

REMARKS

IF OVERBOOST CONDITIONS REPRESENTED BY THE YELLOW AND RED AREAS OF THE
OVERBOOST CHART OCCUR, DO NOT TAKE OFF, OR IF AIRBORNE, LAND AS SOON AS
PRACTICABLE, SHOULD MISSION REQUIREMENTS AND FLIGHT SAFETY DICTATE, CON-
TINUE OPERATION OF OVERBOOST ENGINE: CONSIDERATION SHOULD BE GIVEN TD
REDUCE POWER AND A CLOSE SURVEILLANCE MAINTAINED.

NOTE
THE ABOVE OVERBOOST LIMITS ARE NOT INTENDED IN ANY WAY TO ALLOW OR CON-
DONE OPERATION OF THE ENGINE AT ANY COMBINATION OF HORSEPOWER, RPM MAP

IN EXCESS OF THOSE AUTHORIZED IN THE TABLES AND POWER PERFORMANCE CHARTS
OF 7.0, 1C-7A-1-1,

Figure 5-1A
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Third attempted start - 30 seconds on, 30 minutes
cooling.

REVERSE LIMITATIONS.

Do not exceed 2700 rpm in reverse range.

ALTERNATE GRADE FUEL.

The recommended alternate fuel is MIL-G-5572,
Grade 100/130. The engine operating limits 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 LOWERING SPEED LIMITATIONS.

To avoid imposing execessive airloads on the aircraft
structure, the following speeds must not be
exceeded. These speeds are marked on the
limitations label in the flight compartment.

FLAFP SETTING MAXIMUM AIRSPEED

{all Engine Powers) IAS - KNOTS
0-15" 105
20" 95
30° 85
40" 80

MANEUVERING AIRSPEED.

Maneuvers which involve full application of rudder
or aileron must be confined to speeds below 119
knots TAS.

WARNING

The optimum thunderstorm and/or tur-
bulent area penetration speed of 110
knots should be set up prior to entering
any suspected storm zone,

NORMAL OPERATING AIRSPEED.

The normal operating airspeed limitation below
10,000 feet is 165 knots TAS, Above 10,000 feet
the 1AS limitation must be reduced by 3 knots for
each 1000 feet increase in altitude.
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MAXIMUM AIRSPEED.

The maximum airspeed below 10,000 feet is 208
knots 1AS., Above 10,000 feet the maximum LAS
must be reduced by approximately 1-knol for each
1000 feet increase in altitude,

LANDING GEAR OPERATING AIRSPEED.

The maximum airspeed for extending or retracting
the landing gear, or flying with the gear down, is
120 knots [AS.

RAMP AND CARGO DOOR LIMITATIONS.

DOOR OPEN 120 knots TAS
RAMP DOWN 15° 120 knots TAS
PROHIBITED MANEUVERS.

All serobatic maneuvers are prohibited. Other
prohibited maneuvers are:

1. Steep tumns above 60" bank angle.
2, Stall turns.

3.  Stalls - Except under certain conditions
(refer to Section V1}.

4. Abrupt maneuvers involving [ull
control deflection at airspeeds above 119 knots
IAS.

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 be éxceeded under any
circumstances. The maneuver speed line is marked
at 119 knots IAS, and is the limit airspeed for
maneuvers involving full control deflection. 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
invelve full control movements, provided the limit
load factors are nol exceeded. Further, it must be
remembered that torbulent air or gusts impose g
loading on the aircraft structure even in straight
and level flight, and this is additional to any
loading the pilot is imposing 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 minimum. Refer to
Section VI, for thunderstorm penetration. The
dotted 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,

Change 2
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MAXIMUM ALLOWABLE SINK RATE ON
LANDING.

UP TO:

26,000 1b gross weight - 14 feet per second - 840
feet per minute.

28,500 Ib gross weight - 13 feet per second - T80
feet per minute.

31,300 1b gross weight - 10 feet per second - 600
feet per minute.

34,000 1b gross weight - 6 feet per second -360 feet
per minute.

AIRDROP LIMITATIONS,

Airdrop operations are limited by maximum gross
weight, center of gravity limits, and floor strength
limitations. No unusual flight characteristics will be
noted during personnel or equipment drops. By
definition, the drop package weight includes the
cargo, pallets, parachutes, and all associated
equipment that is ejected from the aircraft during

the flight.

Airdrops in severe turbulence are not
recommended 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 exceed the maximum allowahle single
package weight for the particular drop condition
under consideration.

2. Bubsequent to the drop of any one or
more of the packages, the position of the packages
remaining 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
should be paid to keeping the center of gravity
within the prescribed limits, shown on Chart E,

T.0. 1C-7A1

T.D. 1C-7A-5. With the CG at its forward limit the
stalling speed of the aireraft 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
no 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 i not to be operated while
supporting & load.

The total weight bearing capacity of the ramp in
any stationary position is as follows:

Ultimate load - 8000 Ib
Load per axle - 4000 Ib
Distributed load - 6000 Ib

For weights exceeding 3500 b, the steady strut
will be used.

NOTE

When the steady strut is not installed,
two individuals (one loadmaster plus one
additional body) are the maximum
number allowed in the cargo
compartment aft of loading arm 393
while loading or off loading a single
cargo item weighing 3500 pounds. All
rolling stock (jeeps, trailers, vans, guns,
ete) will be loaded and off loaded with
the steady strut installed.

WEIGHT LIMITATIONS.

For maximum permissible weight at which the
aircraft can be operated varies, depending on
certain weight controlling criteria. The following
paragraphs show how the maximum permissible
weight is dependent on this criteria.

OPERATING WEIGHT.

The operating weight is the weight which includes
the aircraft basic weight plus three crew, full oil,
and 780 equipment. Since individual aircraft basic
weights vary, it will be necessary to adjust the
chart for specific aireraft as shown in the sample
problems.,
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LOAD FACTOR 'G'

vg diagram
GROSS WEIGHT 28,500 LB ALTITUDE 0-10,000 FT

MAXIMUM SPEED

FOR 30” LANDING I v
FLAP B5 KNOTS 1AS | : m“EH-D'FEII':LE R
I I// RECOMMENDED MAX
SPEED FOR MODERATE
| | OR SEVERE TURBULENCE

—— — ——

FLAPS
DOWN

e ——— —-———ﬁ u

HORMAL OPERATING
LIMIT SPEED
165 KHOTS 1AS

o | — — — ——

I MAXIMUM
| AIRSPEED
| 208 KHOTS 1AS
| | I I
I i | |
-2 i § i 1
0 s 100 150 200 50
1AS KNOTS
A o SAFE FLIGHT
UNSAFE FLIGHT
[(STRUCTURAL LIMITS
| ——— [ 7T
Figure 5-2



GROSS WEIGHT - POUNDS

34,000

33,000

32,000

31,000

30,000

29,000

8,500

23,000

Zr,000

26,000

25,000

24,000

73,000

22,000

21,000

20,000

19,000

18,000

cg limits
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AH by
OVERLOAD
FERRY WEIGHT
: hd “ 1
i
e
MaX GROSS WEIGHT i
A
k4 /
L% ]
& /
_*T
ﬂér /
%.0 £} | 9.0

AIRCRAFT CC. % MAC

NOTE:

IHE ABOVE C& LIMITS ARE FOR LANDING GEAR DOWh COMDITION
LOADIMHGS OK THIS COMDITION wHICH FALL WiITHIN THESE LIMITS
WILL BE SATISFACTORY FOR FLIGHT WITH THE LAMDING BEAR UP,

Figure 5-3
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GROSS WEIGHT.

The maximum permisaible gross weight is 28,500
Ib. At this weight all airworthiness requirements
are met with a margin of safety.

MARGIN OF SAFETY AND LOAD FACTORS.

As an aircraft is loaded to higher weights its ability
to withstand additional loads, resulting from
turbulent air or maneuvers, decreases
proportionately. The amount of additional loading
that the aircraft will withstand before failure
occurs is termed the margin of safety. If the
mission requires excessive maneuvering 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.

PERFORMANCE LIMITATIONS.

In some instances, it may 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.O. 1C-TA-1-1.)

Description and Use of Weight Limitations Chart.

The Weight Limitations chart (fisure b5-5) is
constructed to provide pilots with useful planning

information. It may be used to determine the
maximum cargo that may be carried when the
required fuel load is known. It may be used to
determine the maximum fuel which may be carried
for a given cargo payload and remain within the
structural limits of the aircraft. In all instances it
must be emphasized that information provided by
the Weight Limitation chart does not take into
consideration aireraft performance,

WARNING

The Weight Limitations chart is designed
to enable the pilot to determine a safe
cargo/ fuel loading plan to stay within
the structural limitations of the aircraft.
For maximum gross weights versus
aircraft performance, refer to T.O.
1C-TA-1-1.

Recommended Loading Area.

The green area on the charl represents the loading
conditions that present noe structural problems in
regard to strength of the aircraft. The green area on
the chart is defined by the 28,500 b line {2.6G
line) and the 0 fuel line.

ground pressure data

AIRCRAET WEIGHT CENTER OF GRAVITY GROUMND PRESSURE P5I*
MAIN NOSE
WHEEL WHEEL
OPERATING FWD [ 26% MAC) 19 46
WEIGHT 21, 000 LB AFT (35% MAG 10 45
GROSS WEIGHT FWD (31% MAC) 42,5 45
26,000 LB AFT (39% MAC) 43 48
g:‘?gi WEIGHT FWD (31% MAC) 2315 18
' ks AFT (39% MAC) 44 48
*BASED ON TIRE PRESSURES OF 35 TO 40 PS1

Figure 5-4
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Cautionary Loading Area

The amber area represents the cautionary loading
conditions where the safety margin is reduced. An
excess of 2.0 g's can result in possible structural
damage if subjected to a gust or maneuver load.
Caution must also be exercised because of single
engine performance,

Loading Not Recommended.

The red area represents loadings which are not
recommended and are to be avoided. Structural
limitations of the aircraft are exceded in this area.

Example Problem No. 1 Aircraft operating weight -
21,500 Ib, cargo load required - 4,000 Ib. Find
maximum wing fuel for 28,500 b gross weight.

Enter chart with aireraft operating weight, proceed
vertically to the 4,000 b cargo weight line, parallel
the guide lines to the base line, proceed
horizontally to the right, and intersect the 28,500
Ib weight line (2.6G). Proceed vertically down to
the wing fuel scale and read the maximum fuel
which may be carred to stay within the
recommended area, 3,000 Ib. If the wing fuel load
is known then the Weight Limitations chart can be
used to find the maximum cargo load that will not
exceed the Zero Fuel Weight Limitation of 28,000
Ib.

T.0. 1C-7A1

Example Problem No. 2. Aireraft operating weight
- 22,000 1b cargo load required - 7,000 Ib.

Find maximum wing fuel for 28,500 b gross
weight.

Enter chart with the aircraft operating weight,
proceed vertically to the 7,000 Ib. cargo weight
line. Notice that this point falls within the red area
of the chart; therefore, the Zero Fuel Weight
Limitation has been exceeded. The load should be
avolded or the cargo weight should be lowered to
5,000 Ib. to fall within the green area of the chart.

ZERD FUEL WEIGHT.

The zero fuel weight is defined as the design
maximum weight with no disposable fuel, and
determines the maximum weight which can be
carried in the fuselage. The zero fuel weight is
28,000 Ib maximum, and all weight in excess of
this figure up fo the maximum gross weight of
28,500 1b must congist 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. This data is based on’
the assumption that the aircraft’s tires ave inflated
to the normal operating pressures.

211
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512

CARGO WEIGHT —-1000 LB

MNote —

MNota —

WEIGHT LIMITATIONS

11
1
11
LL
b
E
:

10

1 3 F 4
OPERATING WEIGHT —1000 LB WING FUEL —1000 LB

31,000 |b - The airspeed limitations applicable to an aircraft gross wt of 28,500 Ibs apply.
Limit mansuver load factors between Maneuvering Speed & Normal Operating Limit Spead
are 2.6G and -1.0G. Max sink rate on landing at this gross weight is not recommended.
28,500 |b Design Gross Weight. Airspeed load factors are described in Fig 5-2. Max sink
on landing -13 FPS (780 FPM)

Figure 5-5
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SECTION Vi
FLIGHT CHARACTERISTICS

TABLE OF CONTENTS

INTROBUCTION it rramiisinimisass 6-1
BRALLE oo s inesisaiaresys - soaearsraart 6-1
NS s e s i L e R 13 e 6-2
FLIGHT CONTRIILS ..o iiipnssmniiosioia it 6-2
INTRODUCTION.

The aircraft has the following widely diversified
mission capabilities: long range ferry,
transportation of personnel, cargo, or equipment
to remote bases; aerial delivery [facilities for
personnel, cargo, or equipment airdrops; and
short-field take-off and landing characteristics for
support and utility operations from small fields
and emergency airstrips. In these and other areas of
flight operations, including formation and
instrument flying, the aircraft has satisfactory
flight characteristics.

The aircraft iz stable in all eonfigurations. Handling
of the aircraft is unaffected when flying with the
ramp horizontal and eargo door open. Control is
adequate over the entire speed range and the
gireraft is controllable down to speeds approaching
the stall. Relatively large control surfaces are used
to attain this control at low speed. A stall warning
system is installed which operated control column
shakers at a predetermined margin above the
stalling speed in any configuration. The artificial
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 approaching
the aetual stall are not identical for all
combinations of center of gravity, flap, and power
settings. With flaps at 0 or 7 degrees, a fairly
heavy buffet occurs about 15 knots above stall,
becoming stronger as the stall is approached.
Actual stall cannot be oblained with these two

4 configurations when the center of gravity (cg) is

LEVEL FLIGHT CHARACTERISTICS............. 6-3
MANEUVERING FLIGHT ......cooevvermeeernrin i 6.3
5 1,70 1, ¢ S 6.3

near the forward limit. Stall approaches made
under these conditions are characterized by heavy
buffet, heavy longitudinal control forces and an
increasing sink rate. Aerodynamic buffet is very
slight with flaps set at 15 degrees or more, and
can only be felt if the stick shaker stall warning
system is inoperative. A low intensity stick shak-
er 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 fol-
lows:

1. When a stall is encountered,
immediately lower the nose, level the wings, and
apply power to limit loss of altitude. Avoid div-
ing the aircraft and abrupt or accelerated pull-up
after recovery.

2.  Heavy gross weight eruise configuration
stalls may be accompanied by ligshtening of rudder
and elevator conirol forces. Recovery should be
made by applying nose down elevator and applying
pOWer.

PRACTICE 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 heyond the point of
artificial warning, Avoid abrupt control
movements, and avoid any confrol action that may
result in sudden attitude change or in excessive

Change 5 6-1
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acceleration or buffeting, For practice stall entry,
position gear and flaps as desired and set power for

zero thrust.
NOTE

A deliberate approach to the stall for
training or demonstration purposes will
be terminated 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 CHARACTERISTICS.

The aircraft will normally stall straight ahead with
little tendency to yvaw. Aerodynamic indications
of an approaching stall are very slight with flaps
gel gl 15 degrees or higher. However, with flaps
up or set at 7 degrees, heavy buffet, heavy longi-
tudinal control forces and a sink rate will be ex-
perienced if the center of gravity is near its for-
ward limit. In the mid or aft center of gravity
loadings stall can be obtained in all configurations.
With power on, there may be a slight rolling ten-
dency at the point of stall. Artificial stall warn-
ing is provided by an electrieally operated stick
shaker system. See 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, ie., close the
throttles, apply full opposite rudder, and ease the
control column forward until the spin stops. 1f the
spin does not stop, apply power to the inner
engine.

FLIGHT CONTROLS.

Aileron, elevator, rudder, and trim tab control is
normal throughout the speed range of the aircraft.
The controls are light 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 aflerons is 217 up and
16.5" down, while that of the inboard ailerons is
only 9.5° up and 5° down. As the [laps are
lowered the ailerons droop with the flaps and, in
addition, the available range of aileron movement
increases, With full flap lowered, the outer ailerons

6-2 Change 5

range is 22.5° both up and down; while the range

of the inboard ailerons increases considerably, to

20" up and 14.5° down. This has the effect of

heavying-up the aileron controls as the flaps are

lowered. However, lateral control is augmented by

having the increased aileron surface available at low

speeds. At high speeds, with the flaps 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 raising the low wing in
a gideslip., The geared tabs, one on each outboard
aileron, reduce the force which the pilot requires
to move the aileron control. The trim tab, on the
right outboard aileron, is used to trim the aircrafi
laterally in flight. The elevator iz effective
throughout the speed range of the aircraft and to
below the stall. Two ftrim tabs and two spring tabs
are fitted fo the elevator. The trim tabs are used to
trim the aircraft longitudinally during all flight
condifions. In addition, longitudinal trim is
automatically maintained by an interconnect
between the flap mechanism and the horizontal
stahilizer when the flaps 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 ares,
is particularly effective at very low speeds and also
during asymmetric flight. A geared trim tab and a
spring tab are fitted to the rudder. The geared trim
tab is used to trim the aircraft about the normal
axis, particularly during asymmetric flight. In
addition, this tab is geared to the rudder control
and reducer ihe force the pilot requires to move
the econtroi. The spring tab operates in a similar
manner to the spring tab fitted to the elevator.

WARNING

When operating close to stall speeds with
gear extended and {laps full down, such
as during short field landings, slipping
the aircraft through excessive use of
rudder must be avoided. Under these
conditions, with the aireraft in a bank,
application of top rudder can cause the
angle of bank to increase rapidly and
uncontrollably unless immediate
eorrective action is taken to neutralize
the rudder and /or increase airspeed.



LEVEL FLIGHT CHARACTERISTICS.

Provided the center of gravity is within the
prescribed limits and the aircraft is 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° flaps, the aircraft can be
flown level at 55 knots IAS, When flying the
aircraft at slow speeds a large application of the
alleron control will be required to maintain wings
level. In addition, any lateral displacement should
be corrected rapidly, particularly in gusty
conditions. If a wing is allowed to drop beyond
corrective action of full aileron, power should be
increased immediately to regain level flight.

Should the roof hatch open in flight,
it can possibly be closed and locked
when at a safe altitude by lowering
flaps and reducing airspeed. A gentle
side slip maneuver will assist in closing
the hatch.

T.0. 1C-7A-1

MANEUVERING FLIGHT.

Turns should be entered, sustained, and completed
with coordinated movements of flight controls. A
turn should be entered with sufficient airspeed to
insure that an inadvertent stall will not occur. See
Stall Speed Chart, figure 6-1. Steep turns, up to
60° bank angle, can be completed without loss of
height provided sufficient power and airspeed are
attained before entering the turn, Maneuvers which
involve full movement of a flight control should be
entered at or below an airspeed of 119 knots IAS.

DIVING.

During a dive all flight control pressures increase
with airspeed. Use normal recovery methods from
a dive and do not exceed the airspeed limitations
given in Section V. Avoid abrupt pullups at all
times,
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STALL SPEED CHART
STALL SPEEDS VS ANGLE OF BANK

CONDITIONS:
MODEL: C7-A Y. POWER UEE ENGINE(S): (2) R-2000
FUEL GRADE: 115/145

UATE: (AERIL, 1970 2. CG-FORWARD LIMIT
DATA BASIS: ESTIMATED 3. OUT OF GROUND EFFECT FUEL DENSITY: 6.0 LB/GAL
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SECTION VI

SYSTEMS OPERATION
TABLE OF CONTENTS
INTRODUCTION .o 11 FUEL MANAGEMENT....coociiis i enssnseenes 7-4
POWER PLANT AND RELATED SYSTEMS ....7-1 WHEEL BRAKES .o cremne e 7-12
PROPELLER REVERSING ... T-3
INTRODUCTION, DETONATION.

The descriptions and operating mstructions
contained in this section are lor systems which are
peculiar to this aircraft or systems that reguire
emphasis. In some cases the information given
overlaps that given in the general description of the
swstern concerned. In other cases, instructions are
given which do not appesr elsewhere in the
manual.

POWER PLANT AND RELATED SYSTEMS.
EXHAUST SYSTEM AND ENGINE COOLING.

The exhaust gases from each engine pass from two
groups of four exhaust pipes into augmentor tubes
and are dirvected rearward over the upper surface of
the root faps. An open space exists between the
exhaust stacks and the mouth of the augmentor
tubes. When the engine is operating, oxhausl gas is
ejected from the stacks inlo the augmentors and
the foree of the exhaust creabes a parlial vacuum at
the mouth of each augmentor, causing air thai has
entered the engine section around the propeller
hubs to mush into the augmeniors. This action
continuously draws cooling air across the engine,
additicn to the normal ram airflow. The augmentor
cooling air is automatically proporlioned to the
power setting at all {imes, and this is an advantage
when elimbing with high power and low Forward
speed. The action of the high velooity cxbhaust
cases through the augmentors gives a jet thrust
effect which provides some positive thrust power
at low airspeeds and high power seclings. The
thrust is considered sufficient to eliminate cocling

drag.

Common causes of detonation are: low octane
fuel, lean fucljair mixture, excessive manifold
pressure, excessively_ high carburetor air
temperature, excessive cylmder head temperature,

sdvance timing, or operating with only cne spark
plug firing in a cylinder. Detonation may result in
damage Lo lhe engine such as overheated, burned,
stuck, or bruken pistons, mings or valves; scorsd
pisions and cylinder; overstressed or broken
cylinder hold down studs, When detonation is
suspected, the operator should immedistely reduce
muanifold pressure and rom, enrich the fuel air
mixlure and reduce carburetor air temperature to
the lowest lemperature possible within the
operaling range.

POWER SETTINGS.

it is important to cushion the high inertia loads on
the master rod bearings which oceur at conditions
of high rpm and low manifald pressure. If a large
reduction in power iz necessary during descent,
reduce rpm as well as manifold pressure. Ii is
recommended 1hal for each 100 rpm at least Tin.
g manifeld pressure be maintained. Operation at
figh rpm and low manifold pressure should be kept
Eo 2 minimuarm.

CARBURETOR TEMPERATURE.

The carburelor air temperature gages register the
temperature of the air in the carburetor air intake
ducls of the engines, The instrument markings
shown in Seciion V for these gages do not attempt
to show a definile temperature at which carburetor
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heat should be used. Atmospheric conditions
conducive to earburetor icing, together with the air
temperature, must be taken into account when
deciding upon the use of carburetor heat. The
following paragraphs discuss icing conditions, and
will aid in this decision.

CARBURETOR 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
carburetor metering elements,

2. High atmospheric humidity with a
carburetor air intake temperature below +3°C
forms ice on the throttle valve at partial throttle
opening.

d. High atmospheric humidity with a
carburetor air intake temperature below +10°C
forms ice in the region between the carburetor 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
carburetor during subsequent operation in a high
humidity atmosphere. This condition is not likely
to occur when the temperature of the fuel entering
the carburetor is at or above 0°C,

Indications of carburetor icing generally appear as
follows:

1. Decrease in thrust is evidenced by a
drop in manifold pressure and/or thrust indicator
readings.

2.  Erratic engine aperation due to ice on
the metering elements,

d.  Drop in cylinder head temperature.

4. In some cases jamming of the throttle
valve is evidenced by erratic response of manifold
pressure to throttle lever positioning,

If carburetor icing conditions are anticipated or
suspected, apply carburetor heat to maintain

15"(?. The use of carburetor heat for the
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prevention of ice, and the consequent loss of
power in a high-moisture atmosphere, is most
effective if applied and maintained in advance of
encountering these conditions.

Carburetor heat can be applied with mixture
control in AUTO LEAN.

If it is suspected that ice has already formed in the
carburetor, move the mixture lever to auto rich
and apply full carburetor heat for 30 seconds, but
do not exceed +38°C carburetor air temperature.
Slowly returmn the carburetor heat lever toward
COLD to see if manifold pressure has been restored
to nearly its former indication. Adjust preheat to
maintain +15°C carburetor air temperature,

If the temperature of the fuel is well below
freezing during icing conditions, a rapid loss of
power due to mixture control bleed icing may
oceur. The use of maximum heat and a lean
mixture, if in the cruise range, should restore the
normal power condition.,

SPARK-PLUG FOULING.

Spark-plug fouling is 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
temperature and pressure the lead will condense
out on the spark-plug electrodes. In the presence of
excess carbon as a reducing agent, the lead may
form metallic particles which cause misfiring, or
prevent fiving, 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 is taken to vary
these conditions, improved ignition will result. The
following preventive measures may be taken:

1. After each ten minutes of ground
running, the engine should be mun at field
barometric manifold pressure for one minute,

2. Uylinder head temperature should be
below 180°C prior to the take-off in order to take
advantage of the increased bhp, There will also be
less tendency for misfiring with a relatively cool
eylinder head temperature during take-off.

3.  During cruising flight a periodic change
in engine conditions 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.

DEFOULING (CLEANOUT) PROCEDURE.
If and unacceptable magneto check oceurs and the
spark plugs are known or suspected to be in a
fouled condition, the following spark plug cleanout
procedure is recommended.

1. Mixture - RICH.

2.  Propeller - FULL INCREASE.

3. Slowly advance throttle levers to obtain
field barometric pressure.

4.  Maintain this setting for one minute.

During this time do not allow cylinder
head temperature to exceed 245°C.

5. Recheck magneto.
NOTE

If above procedure is not effective repeat
one time with mixture in LEAN
position.

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 this device. When the
throttles are placed in the reverse pitch range, the
engine continues normal operation, but with 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 increased temperatures develop
around the engine,
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The undesirable effects of continued reverse pitch
operation does not register immediately on the
engine instruments. The cylinder head temperature
does not rise alarmingly as the reverse heat
capacity permits the bulkier portions of the engine
to absorb heat without appreciable temperature
increase. The use of propeller reversing to brake
the landing roll does not result in critical
temperature conditions. the 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
extended periods. It is recommended that reverse
thrust be employed for braking and only such
other conditions as are absolutely required,

PROPELLER CHECK FOR REVERSE PITCH
OPERATION.

Occasionally, propellers do not return to forward
pitch after reversing. To insure that the propellers
have returned to forward pitch after reverse thrust
operation, watch for a surge in rpm as propellers
are unreversed, and an indication of positive thrust
the propellers have returned to forward thrust,
immediately depress the propeller feathering
button and watch for a drop in rpm. A rise in rpm
indicated that the propeller is still in reverse pitch.
If rpm begins to rise, the propeller may be returmed
to forward pitch by waiting until the rpm
subsequently begins to fall before returning the
feathering button to the neutral position.

If the propeller is in reverse and cannot be returned
to forward pitch due to increase pitch solenoid
failure proceed as follows:

a. Return throttle to forward range.

b. Move propeller lever for the affected
engine to “Full DECREASE™,

c. Disengage gustlock and check
carburetor air in filter position.

d. Slowly add power on affected engine.
e, Monitor the thrust meter on that

engine. At approximately 1500 to 1800 rpm, the
propeller will move to forward pitch, evidenced by
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a sudden increase in thrust meter reading up to
approximately 6.5,

FUEL MANAGEMENT.

The fuel system crossfeed may be used to supply
both engines from either tank or, during
single-engine operation, one engine from either
tank. During flight on one engine, fuel should be
used alternately from each tank in order to
maintain the weight of fuel on each side
approximately equal. However, in the event of a
fuel malfunction, the aireraft can be trimmed with
a full tank on one side and minimum fuel on the
other side. Prior to making crossfeed selection the
boost pump of the selected tank should be
gwitched to HIGH, the fuel pressure gage on that
side should then read approximately 20 psi. The
boost pump in the tank not to be used should be
turned off.

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 boost pump then switched
to NORMAL. Whenever crossfeeding fuel, the
boost pump of the selected tank should remain in
the NORMAL position.

Prior to returning to the normal fuel selection, the
boost pump of the tank not being used should be
switched to NORMAL. After tank selection has
been made, two minutes should be allowed for the
system to rid itself of trapped air. At the pilot’s
discretion, boost pumps may then be switched off.

In addition to using the boost pumps for engine
gtarts, take-offs, climbs, landings, and fuel
crossfeeding, they should also be used in flight
whenever fuel pressure fluctuates within normal
operating limits (16 to 18 psi), for flights above
10,000 feet, and in the event of engine-driven fuel
pump failure.

WARNING

Loss of the main de bus when a boost
pump is being used to replace an
inoperative engine driven fuel pump will
result in fuel starvation of that engine.
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NOTE

Maximum fuel differential between
wings is 600 pounds (excluding ferry
mission}.

LONG RANGE FERRY FUEL AND OIL SYSTEM.

Additional fuel and oil necessary for long range
ferry flights may be carried in special tanks
installed in the cargo compartment. The package
assembly consists 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 18 gallons.
Each fuel tank is secured in pesition by tiedown
straps. The oil tank is bolted to the floor on the
right side of the cargo compartment. A fuel control
panel is secured to the left side of the cargo
compartment forward of the emergency hatch. A
fuel level contrel valve is incorporated in cell No, 5
of each wing tank.

AUXILIARY FUEL TANKS.

The two auxiliary fuel tanks are constructed of
flexible 4-ply rayon tire cord reinforced rubber,
with an inner liner of Buna N compound. They are
68 inches lond and 58 inches in diameter. Inside
the tank are two flexible hoses, one a vent hose
and the other a fuel hose. A float is attached to the
vent hose, and a filler screen assembly is clamped
to the fuel hose. The filler assembly will remain on
the bottom of the fuel tank during and after
refueling,

During operation the tanks are pressurized to a
regulated 5 psi, the pressure is supplied by the
deicer boot pumps or by 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, The 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 contrel panel. An additional pressure
relief wvalve is installed to automatically relieve
pressure at 6 psi.



AUXILIARY OIL TANK.

The auxiliary 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. The oil tank
has a sight gage, marked with a red line indicating
the half full condition. 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 auxiliary oil tank is vented to atmosphere.

FUEL MANAGEMENT PANEL.

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 shut-off valves, de-icer pressure
shut-off valve, vent shut-off valve, pressure relief
valve, and refuel vent valve. The two auxiliary tank
gelector valves have the following positions:

When cross-feeding fuel from one
auxiliary tank to both main tanks insure
that the tank selector valve of the empty
auxiliary tank i OFF. Loss of air
pressure and failure to transfer will result
if the selector valve of the empty tank is
in any other position,

1. OFF,

2, TRANS - Allows fuel to flow from the
auxiliary tank to the associated wing tank, i.e.,
forward auxiliary tank fuel flows to the right wing
tank, rear auxiliary 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).

4. REFUEL - Allows the auxiliary tank to
be refueled.
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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 wvalve. 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
auxiliary tanks to the wing tanks, and
not directly to the engines, the standard
wing tank gages in the flight
compartment are used for fuel
management.

AlR PRESSURE CONTROL.

Air pressure to the auxiliary tanks is controlled at
the auxiliary fuel control panel in the cargo
compartment when the wing and tail mode switch
(figure 4-5) on the copilot’s deicing panel is on and
pressure is available. The following controls are
shown on figure 7-1.

Deicer Pressure Shut-off Valve.

This valve must be ON during fuel transfer to
supply air pressure to the auxiliary fuel tanks, and
during descent, to preclude 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.

Vent Shut-off Valve.

This valve is used to relieve excess air pressure in
the auxiliary tanks.

Pressure Regulator.

This regulator is normally preset on the ground to
obtain a 5 psi reading on the pressure gage. [t may
be adjusted in flight to obtain this pressure, if
NEeCcessary.

Pressure Gage.

This gage registers the air pressure delivered to the
auxiliary tanks from the pressure regulator.
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ferrying system control panels -typical
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long range ferry fuel system -schematic
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Pressure Relief Valve.

This valve will relieve air pressure in excess of 6 pai,
to atmosphere.

Refuel Vent Valve,

This valve has positions marked OFF, FWD, BOTH
and REAR. When refueling the auxiliary tanks the
valve must be selected to the appropriate tank or
tanks being refueled. This will allow the displaced
air to escape to atmosphere. At all other times the
valve must be OFF.

FUEL LEVEL CONTROL VALVE.

A fuel level control valve is installed in cell No. &
of each wing tank to prevent overfilling when fuel
is transferred from the suxiliary tanks. Before fuel
is transferred, the level of fuel in that wing tank
must first be lowered below the control valve level,
ie., 15560 pounds (258 gallons).

FIRE EXTINGUISHER.

A hand-operated fire extinguisher of sufficient
capacity to combat a petroleum fire is attached to
the auxiliary oil tank.

REFUELING THE AUXILIARY TANKS,

The auxiliary fuel tanks should be refueled from a
pressurized fuel supply to assure complete
servicing. The hose is routed from outside through
the emergency hatch.

FERRY TANK OPERATION.

The following procedures should be followed when
using the long range ferry system. The checks and
procedures are additional to those given in Section
II.

Preflight Checks.

WARNING

Smoking is not allowed in the aircraft at
any time when ferry system is installed.

The following checks should be considered as
additional items to the normal interior inspection:

1. Check for any sign of fuel leakage in
the ferry system and the cargo compartment,
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WARNING

Fuel sight-gages give only approximate
guantity readings. Consequently, the
refueling operation must be monitored
closely so that the actual armount of fuel
pumped into the tanks can be verified.

2. Check the sight gages for approximate
guantity of fuel in each auxiliary fuel tank and oil
in the auxiliary oil tank,

NOTE

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
remainder of the sight gage full of fuel.
Tapping the tank with & blunt object will
also locate the level of fuel in the tank.

3. Check that the oil transfer valve is
OFF.

4,  Check all auxiliary fuel tank tie-down
straps for security and tension.

5. Check 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.

6. Check all auxiliary fuel and oil valves
are OFF or CLOSED, as applicable.

7. Check propeller and wing and tail
deicing mode switches are OFF,

Engine Start.

1. Start the engines normally, using the
wing tanks.

2, Check the deicing suction gage for
normal suction of 4 in. Heg.

NOTE

A deicer pump is operated by each
engine, and each pump supplies enough
pressure for simultaneous deicing and
fuel transfer. The above check, with



both engines operating, dees not
constitute & check of both pumps. Each
pump must be checked individually,
preferably by checking one pump during
engine shut down and the other during
engine start,

Take-Off,

The take-off is made using the normal wing tank
gelection. The deicing mode switch should be OFF
unless wing deicing is required.

INFLIGHT FUEL CONTROL,,
For inflight fuel transfer, proceed as follows:

1. After level-off feed both engines from
left tank in accordance with [uel management
procedures this section. When fuel in LH tank
reaches 1000 pounds, change fuel selector to feed
both engines from right hand tank in accordance
with fuel management procedures.

NOTE

Bince accurate fuel gages are not
available for auxilisry tanks, engines
should be operated from one main tank
while the opposite main tank is being
filled. This will enable the pilot to
determine the amount of fuel transferved
and will provide the best means of
keeping track of fuel consumption and
remaining fuel onboard. Transfer fuel
from forward auxiliary tank first to
ohtain the most favorable CG for
cruising flight. Check rear tank transfer
on second sequence 1o A3SUIS DORET
operation prior to depleting forward
tank.

2. Belect the deicing mode switch {figure
4-b} to MAN. Check deicing pressure.

3. BSelect the conirols on the ferrying

system fuel management pansl (figure T-1) as
follows:

a. Rear tank selector valve - OFF.

b. Forward tank selector wvalve -
XFEED.
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. Right wing tank shut-off valve -

CLOSED.
d. Leff wing fank shut-off valve -
QOFEN,
&, Vent shut-off valve - OFF,
£ Refuel vent valve - OFF.
g Deicer pressure shut-off valve -
ON.
h.  Pressure regulator - Adjusted to B
p&i.

4.  When transfer stops at the fuel level
control valve setting (approximately 1550), retum
deicing mode switch (figure 4-5) to OFF,

8. Continue feeding both engines from
RH tank until fuel level iz 1000 1b,

8. Feed both engines from LH tank.

NOTE

When adjusting fuel panel configuration
from both engines RH tank to both
engines LH tank, place the boost pump
switch of the LH tank to NORMAL,
place fuel tank selector switch to
NORMAL and allow two minutes for the
system to rid iself of trapped air.
Proceed with fuel management
procedures this section. Avoid
proceeding directly from both engines
REH tank to both engines LH tank
without the two minutes delay with fuel
tank selector switch in NOBMAL for
two minutes. This will preclode loss of
power from both engines simultanecusly
in the event of trapped air in the system,

7.  Reverse procedure by selecting the
coantrols on the ferrying system fuel management
panel (figure 7-1) as follows:

a. Rear tank selector wvalve
XFEED.

=N Forward tank selector walve -
QFF,
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e, Right wing tank shut-off valve -

OPEN.

d. Left wing tank shut-off valve -
CLOSED.

e.  Vent shut-off valve - OFF.

: & Refuel vent valve - OFF.

£. Deicer pressure shut-off valve -
ON.

h.  Pressure regulator - Adjusted to 5
psi.

8. When right main tank has filled to 1500
1b (or fuel level control valve shutoff point) repeat
procedure to fill left tank while operating both
engines on the right main tank. Alternate transfer
from forward and aft bladders as necessary to
maintain optimum CG.

NOTE
A designated crew member will maintain
a log of fuel transferred for use in fuel

log entries and in determining fuel
consumption rate,

COMPLETION OF FUEL TRANSFER.
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 (figure 7-1) as
follows:

1. Wing tank shut-off valves - CLOSED.

2.  Auxiliary tank selector valves - OFF,

3. Deicer pressure shut-off valve - OFF.

4. Deicing mode switch (figure 4-5) - OFF
{(unless required for deicing.)

FUEL CROSSFEED.

To crossfeed fuel from one auxiliary tank to both
main tanks, select the controls on the ferrving
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gystem fuel management panel (figure 7-1) as
follows:

1. Left and right wing tank shut-off valves
- OPEN.

2. Forward tank selector valve - XFEED
rear tank selector valve - OFF (if transferring from
fwd tank).

OR

Rear tank selector valve - XFEED
forward tank selector valve - OFF (if transferring
from rear tank).

3. When both auxiliary fuel tanks are
empty, or ferry fuel ceases to be a requirement,
select the switches and controls as directed in
completion of fuel transfer.

AIR PRESSURE CONTROL.

While descending from altitude, maintain 2 psi air
pressure in the auxiliary tanks to prevent the
flexible tanks from collapsing. After landing, select
the deicing mode switch (figure 4-5) to OFF.

INFLIGHT OIL SUPPLY.

The normal engine oil supply is used until a low oil
level waring light, illuminates steadily. This
indicates that approximately 11.4 gallons of oil
remain in that oil tank. Transfer ocil from the
auxiliary tank as follows:

1. Auxiliary oil tank valve Select
appropriate tank,

2.  Turn the handpump approximately 175
turns until the oil level reaches red line on the

auxiliary oil tank sight gage.

3. When the other engine low oil level
warning light comes on, transfer the remaining oil
in the auxiliary tank to the affected main tank.

NOTE
Additional oil may be carried aboard the

aircraft to reservice the auxiliary oil
tank.
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OPERATING LIMITS,

When long tange ferry tanks are installed in the
aircraft the following operating limitations must be
cbserved, in addition to the applicable limitations
specified in Section V.

NOTE

QOperation above & gross weight of
28,500 pounds is permissible enly for
ferry operations and reguired Major Air
Command approval. The mazimum gross
weight for ferry confipuration is 54,000
pounds for take-off.

‘Lf AUTIonN }

Avoid high speed taxi opetation and un-
symmetric braking to prevent excessive
gide Joads on the nose gear.

Waight,

The gross weight at which the aircraft may he
operated with Major Air Command asuthority ia ag
follows:

1.  Gross weipht

Ramp weight 34,000 1b,
Take-off {zea level) 34,000 1b.
Landing (sea level) 31,300 b,

NOTE

Take-off pross weight may be further
limited by operational factors such as
temperature, altitude, and available
runway length. The extent of the
limitation required may be determined
by the responsible authority in the light
of performance data contained in T.O.
1C-7A-1-1.

2, Zero wing fuel weight - 29,200 1b.
Center of Gravity.

At weights above 28,500 pounds the aircraft CG
must he maintained between 31% and 39% MAC

{wheels dowmn).
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Tabos-Orff,

Take-off at groes weights above 28,600 pounds re-
guires a smooth paved runway and zere wing flaps.

Emsrgency Operation.

Emergency Procedures. At a gross weight of
34,000 pounds the airplane will elimb at 17 feet
per minute at sea level, 0¢ flaps, maximum power,
and propeller feathered on inoperative engine.

Should an engine failure occur during take-off or in
flight an emergency landing should be made at
cnce, straight ahead. No attempt should be made
to burn off fuel. The aircraft structure and landing
gear are.adequate to sustain a carefully execuied
landing at 34,000 pounds.

WARNING

There iz no provision for jettisoning
guxiliary tanks or fusl.

z!f go-around skould not be attempted, since the
aircraft performance is extremsly merginal at
34,000 pounds. The airspeed should be main-

“tained at 92 kmots 1AS, and the flaps should not

be lowered until the airplane is on the ground,
The landing gear should be lowered at the pilot’s
discretion and only when the landing is assured.
After landing use asrodynamie braking during
the initial ground roli and vse brakes as sparingly
as poakihle,

WARNING

Bince the aireraft pérfnnnanoe is extreme- |

1y marginal at 34,000 pounds, the crew
should prepare for a crash landing or
bail-out, if an engine failure occours
during take-off or in flight.

Change §  7-M
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Allowances should be made for non-standard
conditions of temperature and humidity,
turbulence, and wvariations in the performance of

0Oil Dilution System. (Hefer to Section 1X.)

WHEEL BRAKES.

The proper use of the wheel brakes is emphasized
in order to reduce accidents due to brake failure
and cut down mainienance work. To minimize
brake and tire wear, the following precautions
should be observed:

1.  Use extreme care when applying brakes
immediately 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
brake pressure 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 aireraft is on the
wheels. A wheel once locked in this manner
immediately after touchdown will not become
unlocked as the load is increased, as long as brake
pressure is maintained. 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 raising the flaps and lowering the
nosewheel to the ground before applying brakes.
This proecedure will improve braking action by
increasing the friction between the tires and the
runway.

3. For short landing rolls the most
effective braking is obtained by repeated
intermittent use of maximum 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 remains 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 taxiing operation, or if a series of
landings are performed.
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b. The full landing roll should be utilized
to take advantage of aerodynamic braking and
brakes should be used as little and as lightly as
possible.

G. After the brakes have been used
excessively for an emergency stop and are in a
heated condition, the aircraft should not be taxied
into a crowded parking area or the parking brake
set. Peak temperatures ocecur in 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,

EFFICIENCY OF BRAKES.

Brakes themselves can merely stop the wheels from
tuming, but stopping the dircraft 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 rolling skid, i.e.,
the wheel continues 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 friction
decreases rapidly so that with a 75 percent skid the
friction is approximately 60 percent of the
optimum and, with a full skid, becomes even
lower. There are two reasons for this loss of
braking effectiveness with skidding. First, the
immediate action is to scuff the rubber, tearing off{
small pieces which act almost like rollers under the
tire. Second, the heat generated starts to melt the
rubber and the molten rubber acts as a lubricant,
NACA figures have shown that for an incipent skid
with an approximate load of 11,000 pounds per
wheel, the coefficient of friction on dry concrete is
as high as 0.8, whereas the coefficient is in the
order of 0.5 or less with a 75 percent skid,
Therefore, if one wheel is locked during
application of brakes there is a definite tendency
for the aircraft to turn away from that wheel and
further application of brake pressure will offer no
corrective action. Sinece the coefficient of friction
goes down when the wheel begins to skid, it is
apparent that a wheel once locked, will never free
itself until brake pressure is reduced so that the
braking effect on the wheel is less than the turning
moment remaining with the reduced frictional
force,
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SECTION Vil
CREW DUTIES

TABLE OF CONTENTS

INTRODUCTION, i i i 8-1
s B 17 e e P e R R T 81
5811 2 B LR VT e R AL IR b S B-1
FLIGHT MECHANIC......ccccomtrinsssrssssnsnnsasssssnnnans 81
INTRODUCTION.

Each flight erew member has duties other than the
main duties covered in NORMAL PROCEDURES,
Section II. These additional duties are prescribed in
this Section.

PILOT.

Insures that a thorough inspection of the aircraft
and all equipment iz properly conducted. (The
checklists for the pilot are covered in detail in
Sections 11 and I11,) Plans the mission by analyzing
information concerning its nature, the expected
weather over the mission route, and special
instructions. Prepares or supervises the preparation
of the flight plan and clearance. Supervises and
coordinates the activities of the crew members
during flight planning and preparation. Inspects, or
supervises the inspection of the aircraft.
Determines that the weight and center of gravity
are within prescribed limits. Insures that the troops
and passengers have been briefed. Insures
inspection of all items of bailout, ditching, and
survival equipment. Assigns the employment of
navigational and communications equipment to the
copilot. Coordinates the activities of crew members
and airborne personnel in paradrops of cargo or
personnel. Insures that required flight logs, records,
and maintenance forms are prepared.

COPILOT.

Assists pilot in planning mission by obtaining
pertinent weather forecasts, intelligence reports,

LOADMABTER ... firiviviavissiersibiassriesesesssrsisspad 8-2
LOADMASTERS CHECELIST ... B-2
PASSENGER BRIEFING CHECKLIST ............. 8-5

maps, and other documents. Upon instructions
from pilot, assists in plotting the mission route and
calculating the route information and fuel
requirements, Assists the loadmaster in
determining the carge distribution and in
computing the center of gravity of the aircraft.
Assists the pilot in insuring that the exterior and
interior inspections of the aircraft are completed,
and performs additional inspections when
instructed to do so by the pilot. Assists the pilot in
operating controls and equipment on the ground
and in [light, Prepares the flight log and required
records and maintenance forms. Operates the
communications equipment and assists the pilot in
navigating the aircraft.

FLIGHT MECHANIC

Operates system controls. Conirols cabin air to
provide proper cabin ventilation and temperature.
Reports condition of engines and cargo
compartment to the pilot after every take-off.
Operates engine and control devices. Monitors
tachometers and manifold pressure gages and
reports unusual conditions to pilot. Monitors
cireuit breakers, temperature and pressure
indicators, and electrical voltage and loads.
Observes warning lights and fire detection
indicators. Reports abnormal conditions to pilot
and recommends corrective action. Computes
aircraft weight and balance and performs preflight
and postflight inspections. Inspects engines for
general condition and for absence of fuel leaks.
Ascertains that temperatures have nof exceeded

81
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limits. Assists the pilot in troubleshooting
malfunctions, Visually checks gear down prior to
every landing and reports any abnormal condition
to the pilot. In the absence of qualified personnel,
gsupervises the maintenance of the aircraft in
general and performs servicing operations. Assigns

repair work to ground crew members; reviews work
for completeness and accuracy. Instructs

subordinates in flight mechanic procedures,

LOADMASTER'S CHECKLIST.
PRIOR TO ENTERING

1. Wheel chocks

2. Static Ground Wire

3. External power

4. Gear locks
INITIAL PREFLIGHT

1. Form 781

Check the 781, for status of aircraft and aircraft
discrepancies.

2. Weight and balance handbook

Check the last entry in chart C and use in
preparation of DD Form 365F,

3. Load adjuster
CARGO COMPARTMENT
1. Crash axe
2. Static line retriever
3. Anchor cables
4. Stowage compartments
5. Pendulum release system

6. Tiedown devices

82  Change 3

LOADMASTER.

The duties in the checklist below will be delegated
to the loadmaster by the pilot. The loadmaster will
monitor the interphone as directed after the
STARTING ENGINES checklist. When a load-
master is not specifically designated as a crew

member his duties will be accomplished by the
flight mechanic.

In place
In place
Ag required

Installed

Checked

Checked

Checked

Installed

Checked/Stowed

Installed /{Checked

Checked for proper contents
Checked/As required

Quantity and condition



7. Seat and seat belts

8. Cargo floorfrollers

9. First aid kits
10. Entrance doors
11, Ramp door and conirols
12, Utility light
12. Ground loading ramps
14, Fire extinguisher
15. Relief tube
16. Steady strut

17, Hesdset

POWER ON
1. Interphone
2. Troop jump light=s
3. Static line retriever
4. Pendulum release systemn
5. KEamp and door
PHRIOR TO LOADING
1. Load planning
2. Cargo doors and ramp
3. Steady strut
4. Manifests
6. Cargo inspection

LOADING

Befer to T.0., 1C-7A-9, AFM 714, and other
appropriate publications for handling and loading

instructions.

7.0, 1€¢-7A-1

Cheek condition/Installed,
as required

Checked /R ollers installed,
as required

Checked
Checked
Checked
Secured
Checked [Secure
Checked
Checked/Secure
Checked

Installed

Checked
Checked
Checked
Checked

As required

Completad
Aa required
As required
Checked

Complete

23
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AFTER LOADING
1. Steady strut
2, Cargo door and ramp
3. Loose equipment
4. Cargo
5. Load tie-down
6. Manifests and Form 365F
ENGINE START, TAXI, AND ENGINE RUNUP
1. Ramp and doors
2. Monitor cargo compartment for fluid leaks

3. Observe lower side of wings and engine
nacelles for leaks, etc

BEFORE TAKE-OFF
1. All exits
2. Tie-downs
3. Seat belts
AFTER TAKE-OFF
1. Wings and nacelles
2, Cargo
IN FLIGHT

1. Scan wings and nacelles and report any
abnormal indieations to the pilot.

2. At least once each hour check complete
cargo compartment for leaks, securing of
passengers, etc

DESCENT

1. Passengers

2, Cargo

84

Removed/Stowed

Asg required

Stowed

Check for fumes or leaks
Completed /Checked

Submit to pilot

Closed/As required

Secure
Checked

Fastened

Scanned

Checked for security

Briefed

Checked



BEFORE LANDING
1. Visually check main landing geat
2. Seat belts
EMNGIME SHUTDOWN
1. Exit clearance
2. Wheel chocks
3. Gear locks
OFF-LOADING

1. Cargo door and ramp

2. Steady strut

BEFORE LEAVING AIRCRAFT
1. Cargo compartment
2. Steady strut
3. Cargo door and ramp
4. Equipment

5. Form 781

T.0. 1C-7441

DOWN [Index marks aligned

Fastened

On command of pilot
In place

Installed

As required
Az required

Cleaned
Stowed
Cloged

Stowed

Completed

PASSENGER BRIEFING CHECKLIST.

Pricr to blockiime, a crew member will brief passengets on the following items as applicable to the mission

being flown.

PRE DEFARTURE
1. Crew, route, times, weather, and altitude
2. Beats and safety belts

All passengers should have a seat with a complete
seat belt and should be briefed on the use of the
seat belt, Instruct passengers to observe fasten seat
belt sign

3. Movement in aircraft

Passengers will be briefed to remain seated
with seat belts fastened during take-off,

landing taxi operations, and at other times
when directed by the pilot or other crew
mernbhers

. Smoking

Smoking will be at the discretion of the pilot
{and the troop commander or jumpmaster
when applicable). Smoking will not be
permitted until after take-off and will be
discontinued during letdown for landing. At
no time will smoking be allowed on the
ground within 50 feet of the gireraft. Instruct
passengers to observe no smoking sign
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. Air sickness

Air gickness bags will be provided for
passengers who request them. Passengers will
be regponzible for removing them from the
aircraft after the flight

. Electronic devices

Passengers having electronic devices such as
transistor radio: and other private or
professional electronics gear wil not use
them during flight

. Cpening the doors

Doors will not be opened in the air or on the
ground by anyone except an authorized crew
member

. Exit after flight

Passengers will remain seated after flight,
with seat belt fastened, until directed to leave
the aircreft by an authorized crew member

. Emergency procedures
8. Use of parachute

When applicable, the fitting and use of
the parachute will be expiained

b. Bail-out {when applicable)

{1) Signals - 3 short followed by one
long

(2) Exits - Cargo ramp and door and
paratroop doors

f3) Take emergency gear, exposure
suits, boots, end warm clothing

¢. Crash landing

(1) Signale - 6 short followad by one
long, one long if just after
take-off

{2) Remain seated until aireraft stops

(3} Exits - Left side escape hatch,
cargo ramp and door, entrance
doors and cockpit roof hatches

{4) Exit guickly without panic; take

survival gear and warm clothing
d. Review all ground and air exits

8. Chestions

OVER WATER BRIEFING

1.

Signals - 6 short followed by one long; don
life vests and exposure suits

Remain seated until aireraft stops; there may
be two separate impacts

Exit routes - Left side escape hatch, enirance
doors and cargo door

Inflate life vests and enter assigned rafts
which will be relezsed from the cargo
compartmeilt

ARRIVAL BRIEFING

1
2
3

4

. Time
. Observation of no smoking sign
. Obszervation of seat belt sign

. Remain seated
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SECTION IX
ALL WEATHER OPERATION

TABLE OF CONTENTS

INTRODUCTION woveeeeeeee oo resesesressasersssasn 91
INSTRUMENT FLIGHT PROCEDURES......... 8-1
ICING CONDITIONS . .verersisscvmsssneeresscennsnns 8-3

TURBULENCE AND THUNDERSTORMS ..... 27

INTRODUCTION,

This seciion containg only those procedures that
differ from or are in addition to the normal
oparating instruetions covered in Bection I, except
for some repetition necessary for emphasis, clarity,
or continuity of thought.

INSTRUMENT FLIGHT PROCEDURES,

The aircraft may be provided with navigational
equipment and instrumentation for using VOR,
TACAN, ADF, GCA, and ILS navigational aids. It
iz the responeibility of the pilot to ensure that each
crew member i3 thoroughly briefed on the exact
procedures he iz expected to follow during all
phases of aircraft operation, If required to land
under IFE econditions, additional fuel allowance
must be made for letdown and holding procedures,
and the maximum range iz reduced accordingly.
The aireraft has satisfmctory instrument flight
characteristics in all phases of operation. Steep
turms and abrupt maneuvers should be avoided, All
tums should be limited to bank angles not
exceeding 30°. No special technigue due to aircrafi
configuration or operation is reguired, The radio
and navigational aids provide adequate coverage for
practically all conditions of instrument flight.

NIGHT FLYING ..o e cssmareraasrrpmeees 8.8

COLD WEATHER PROCEDURES ................. 8-8

HCT WEATHER PROCEDURES. .........cccvvei 412

DESERT PROCEDURES ........ccccormamiiinnianisnen 2-13
WARNING

This aireraft c¢ontains various
combinations of navigational receivers,
course indicators, and redic magnetic
indicators. Before flight, pilot’s must
determine the type of navigation
equipment installed and its operation,
the operation of controls and switches
used to select navigation displays; the
function of each RMI, bearing pointer,
and course indicator; and the means of
monitoring identification signals of
navigation aids being used.

PRE-FLIGHT AND GROUND CHECKS.

Perform the preflight inspections, as outlined in
the normal operating procedures in Section I

INSTRUMENT TAKE-OFF AND CLIME.

Preparation for an instrument take-off begins long
before aligning the aircraft with the take-off
runway. Be thoroughly familiar with the departure
route, altitude restrictions, eommunication, and
navigation aid frequencies, prior o take-off, Insure

g1
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that the aircraft can conform to the climb gradient
specified on published departures.

1. Before take-off:

a. Communication and navigation
aid frequencies, IFF, departure course, should be
set prior to taking the runway.

b. Precipitation, low ceilings or
visibility, or night takeoffs may require exclusive
reference to the flight instruments before lift-off.
Plan to have an instrument cross-check in progress
before losing complete outside visual reference
during the takeoff roll and/or subsequent
departure,

o, Perform the before take-off
checklist; alipn the miniature aircraft on both
attitude indicators with the horizon bar and when
cleared, taxi into take-off position,

d.  Align the airervalt; recheck the
heading indications, attitude indicator, and
navigation and communication frequencies,
Perform the line-up checkiist.

E CAUTION §
']

Attitude indicators without an attitude
warning flag should not be used for
instrument flight until 15 minutes after
electric power has been applied.

NOTE

The rotating beacon should be turned
off during flight in clouds or fog to
prevent distracting reflections that could
cause spatial disorientation.

e. Tum 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 II. It is
recommended that radar monitoring be used when
available, in the event that return to the airfield
becomes necessary. Visual references, if available,
should be used to maintain alinment during the
take-off roll,

9.2

b. As the airspeed approaches
takeoff speed, the pilot will ease back on the
control column to smoothly establish a 4 bar width
nose high pitch change on the attitude indicator.
Hold thiz attitude and allow the aircraft to fly
itself off the ground.

©¢.  When the aireraft is in a definite
climb as indicated by the altimeter and wvertical
velocity indicator, retract the gear and flaps.
Cross-check the turn needle and heading indicator
to verify wings level.

d. Maintain a climbing attitude for
the performance required and accomplish the after
take-off checklist,

NOTE
Minor pitch trim changes should be
expected during flap refraction and
power reduction.
CRUISE.
Conduct instrument cruise flight using the normal

operating procedures outlined in Section II. Use
anti-icing and deicing equipment as required.

WARNING

When reference to the magnetic compass
is necessary, the windshield heat switch
must be OFF. With windshield heat ON,
the ecycling of electric power creates
erratic magnetic deviation and causes
unreliable compass indications.

HOLDING.

1. The recommended holding airspeed is
110 knots clean configuration, regardless of gross
weight,

2. For extended holding or if fuel is a
consideration, rpm should be reduced (refer to
T.0. 1C-TA-1-1).

INSTRUMENT APPROACHES.
VOR, TACAN, ADF, radio range, ILS, or CGA

instrument approaches may be flown. Flight
characteristics during instrument approaches do



not differ from those encountered during visual
flight. Normally 110 knots IAS is used for all
maneuvering until final approach airspeeds are
established. Final approach speeds and
configuration will be established at or prior to final
approach fix or glide slope. Descent and before
landing checklists will be accomplished in
accordance with Section IT and will be performed
as depicted in figures 9-1 and -2,

NOTE

Instrument approach patierns will vary
and will not necessarily he flown as
illustrated in figures 9-1 and 9-2.

Circling Approach.

If a circling approach is required, maintain 105
knots IAS until turning fo base leg and proceed
with 2 normal landing procedure.

Talar Approach.,

A typical beam pattern for TALAR approach is
shown in figure 2-8.

Missed Approachss.

In the event of a2 missed approach, immediately
apply required power and simultaneously establish
a climb attitude. Retract the landing gear and flaps
as required when a definite ¢limb is shown on the
vertical velocity indicator and altimeter, Accelerate
to climb speed and maintain until reaching desired
missed-approach altitude. Execute the appropriate
missed-approach procedure.

ICING CONDITIONS,

Avoid icing conditions whenever possible. The
biggest danger caused by ice accumulation is
reduced aercdynamic efficiency. Specifically, ice
accumulation may have the Jollowing effects:
Higher take-off, landing, and stall speeds; reduced
rate of climb; increassd 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 unrelisble airspeed
indications, even though the ports themselves are
not iced.

T.0. 1C-TA-1

WARNING

Do oot fly into known or forecast
moderate or heavy icing conditions.

Altitude should be changed, when possible, to
altitudes where icing conditions are not
encountered. The aircraft is equipped with wing
and tail deicers, propeller anti-icing, carburetor
heat, pitot heaters, windshield anti-icers, and
heater intake anti-icers. If icing conditions cannot
be avoided, the following procedure should be
followed:

1. Select the lesst severe icing altitude,
consistent with mission objectives, traffic, or
combat conditions. Consideration should be given
to outside air temperature, nature of clouds, type
of ieing (rime, clear] anticipated or being
encountered, and duration of icing.

3, The wing and tail deicers should be
vsed with care. In 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. The system is designed for deicing, not
anti-icing. A moderate accumulation of ice should
be alowed to develop hefore the system i3
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 heat, and heater intake anti-cing,
ghould be on when visikle moisture is present or
when icing conditions are anticipated. The cirewit
for each stall waming lift-traneducer vane anti-icer
is routed via the pitot heater awitch. Windshield
heat 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 has accumulated, exercising
the propeller levers will assist in throwing off the
ice. Propeller icing is more likely to occur at the
lower rpm settings.

4. Carburetor icing may occur in majstute
or precipitation at ambient temperatures above the
icing ranpe. When carburetor icing is suspected,
carburetor heat should he applied as necessary to
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radar or ils approach-typical

RADAR - DOWHNWIND
IL5 - INITIAL APPROACH FIX
1. Descent Check - Complere
2 A5 =110 KTS

SIMGLE ENGINE : ;
g 1. |AS +5.E.-BEST CLIME (MIH)
2. WING FLAPS -AS DESIRED

RADAR - BASE LEG

IL5 - COMPLETION OF
PROCEDURE TURM

s initiate Before Landing Check List
2. RPM -F250 {2550 Single Enginel

GLIDE SLOPE INTERCEPTION

1. Lund.ln‘s Gear =Down and Locked

2, 1AS -T05KTS (85 KTS ond 15° flaps
may be used with o 4-1/2 degree glide
slopa)

MINIMUMS - LANDING ASSURED

1. Wing Flops - Landing Satting

2. 1AS = As Required

3. Propeller Contreis = Full Increose

4. Before Landing Checklist «Complate

HOTE

This iz a typical diagrom not meant fo show the intendad flight path, |t doas indicate
o chranclogical order for the items to be performed. These [foms. may be performed before,
but in no cose loter than the point indicared on the diagram.

Figure 9-1
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radio range, adf, vor or tacan approach-typical

RADIO RANGE ADF, VOR
TACAH - IMITIAL AFPROACH FIX
1. Descent Check -Camplete
2. |AS-110 KTS

4 SIMGLE ENGINE
1. IAS -5,E, BEST CLIMB (MIN)
2. WING FLAPS - A5 DESIRED

COMPLETION OF
PROCEDURE TURM

1. Initiate Before Londin
2. RPM - 2250 {2550 Sing

FIMAL APPROACH FIX
1. Londing Gear Down and locked
2 185 =105 KTS

HIMIMUMS - LANDING ASSURED

1. Wing Flaps -Landing Satting

!. 1AS = As wlfﬂ

3. Propaller Coatrels = Full increase

4. Befors Landing Theck lisr = Complate

MOTE

This is a typical diogram, not meant to show the intanded (light path,
It doss irpdr cote a chrenclogical rder for the items to be p rn-d
These items may be performed befors, but In no case later than the
point indicated on the diogram.

Figure 8-2
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TALAR approach-typical
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maintain +15%C carburetor air temperature, If
icing conditions are anticipated, apply carburetor
heat 15 minutes before entering the icing area,

5. Delay extension of flaps and landing

gear until absolutely necessary to avoid excessive
ice accumulation on the flaps and landing gear.

CAUTION |

If pozdible avoid flight in freezing rain, If
freezing rain 5 unavoidable, do not
operate the aireraft at low airspeeds with
corresponding higher angles of attack, as
there is a possibility of ice accretion on
areas that are not anti-iced.

TURBULENCE AND THUNDERSTORMS,

Thunderstorms and areas of moderate turbulence
should be avoided where possibie and should only
be penetrated intentionally if it is impossible to go
around them. When flying under conditicns of low
visihility, clear passage around or between
thunderstorms can usually be identified with radar.
The aireraft has adequate control response in
turbulent conditions. The opiimum thunderstorm
penetration speed of 110 knots IAS should be set
up pHor to entering the storm zone and the aircraft
should be flown with regard to the VG limitations.

WARNING

When flying in heavy rain, the alternate

air induction system may be required to

avoid engines drowning out.
APPRCACHING THE STORM.

Select an altitude below 10,000 feet above ground
level and proceed as follows:

1. Check that all passengers and crew ate
seated, check zecurity of cargo, and that all safety
belts and harnesses are correctly fastened and tight.

2, Turn pitot heater ewitch on,

3, Turn heater inteke anti-icing switches
on.

4, Turn windshield heat switch to normal.

T.G, 1C-7A-1

6. Boost pumps — Norttal

6. Mixture Auto Rich

T. Set propeller levers — 22650 rpm.
8. Select alternate air source,

9.  Set throttles to maintain 110 knots IAS
{optimum penetration speed).

1. Set communications equipment as
reguired and reduce wvolume of any radic
equipment badly affected by static.

11, Turn {flight compartment lights full
bright to minimize blinding effect of lightning,

WARNING

Do not lower landing gear or wing flaps.

IN THE STORM.
Proceed as follows:

1. Maintain the original power seiting and
pitch attitude throughout the storm. If these are
maintained, airspeed indicator fluctuations can be
disregarded. Maintain level attitude by reference to
the attitude indicator.

2. Maintain the original heading, Do not
make any tums unless absolutely necessary.

3. Do not comrect for airspeed indicator
fluctuations, since doing so may result in extreme
aircraft attitudes, with a danger of stalling.

4.  Use as little elevator contral as possible
to minbaize the stresses imposed on the aircraft.

WARNING

The altimeter may be unreliable due tc
differential barometrie pressure within a
thunderstorm. An indicated gain or loss
of several hundred feet iz not
uncommeon, and should be allowed for in
determining minimum safe altitude.

8.7
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NOTE

Altitudes between 10,000 and 20,000
feet are usually the most turbulent areas
in a thunderstorm.

NIGHT FLYING.

Conduct night operations in accordance with
normal operating procedures given in Section II.
Set exterior and interior lights as required. For
night take-offs, either taxi or landing lights may be
used.

NOTE

To avoid spatial disorientation, it is
recommended that the anti-collision
light be turmed off during flight in
clouds.

COLD WEATHER PROCEDURES.

Extreme cold can have adverse effects on aircraft
materials, Rubber, plastic, and fabric materials
stiffen 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 ice, freezes in
critical areas. Tire, landing gear strut, fire
extinguisher bottle, and accumulator air pressures
decrease with a temperature 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 unhangared
aircraft in cold weather and are in addition to the
normal procedures given in Section 11,

NOTE

Cold weather is generally considered 0°C
{32°F) and below.

BEFORE ENTERING THE AIRCRAFT.

Perform a normal preflight inspection of the
aircraft as outlined in Section II. In particular,
check the following:

1. Check for removal of snow, ice, and
frost on the wings, fuselage, stabilizer, all flight
control surfaces, hinges, fuel and oil vents and

drains, static ports, pitot heads, heater wvents,
carburetor, and oil cooler air intakes.

E CAUTION i

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 0°F (-18°C)
even though oil dilution was accomplished at
shutdown, Preheat should not be considered
adequate unless oil will flow from the oil tank
sump drains.

NOTE

If an engine is too stiff to start, the
starter clutch will slip.

; CAUTION }

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. locking
mechanism, wheels, and brakes for freedom from
ice, snow or slush.

4.  Check that the tires are not frozen to
the ground.

BEFORE STARTING ENGINES.

1. Check that heat has been applied to the
cargo compartment and the flight compartment.

2. Check passenger doors, cargo door,
emergency exits, and flight compartment windows
to see that they open easily.

WARNING

If isopropyl alcohol has been used to
remove frost from the aircraft, check the
interior of the aircraft for alcohol leaks
and fumes. This condition may create a
fire hazard,



3. Cheek that the parking brake handle is
in the OFF position. If the handle is found to have
been left ON, the brakes may be frozen. Naotify the
ground crew and, if necessary, direct that heat be
applied to the brake discs and cylinders.

4. Prior to starting engines remove all
protective covers.

STARTING ENGINES.

Except as noted in the following paragraphs, make
vold weather starts using the procedures deseribed
in Section II.

NOTE

If sufficlent heat has been applied to the
engine, and the starter elutch slips during
starting, a hydraulic lock probably
exists. Remove spark plugs from the
bBottom cylinders, let eylinders drain and
pull propeller through by hand. Reinstall
plugs and attempt another start.

It may be necessary to run the engine on prime
slone for longer periods than normal if it will not
run smoothly in auto-rich initially.

I possible, the engine should be kept running on
the first starting attempt. Ice may form on the
spark plugs within a few seconds if the engine fires
and then stops. If the engine has not started after
two or three attempts, several spark plugs should
be removed and examined for ice. If icing has
occurred, the front plugs should be removed and
heated to dry the electrodes before making ancther
starting attempt.
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If the oil pressure does not register within 30
seconds after starting, the engine should be shut
down and the cause investigated.

NOTE

The oil pressure may be abnormally high
immediately upon starting. As the oil
temperature inecreases, the pressure
should drop to normal, Do not increase
engine speed above 1000 rpm uniil il
temperature and pressure are within
limits.

Carburetor heat may be used 35 soon as the engine
is firing regularly to improve vaporization and
combustion. Return the lever to COLD when the
engine iz operating normally.

WARM-UP.

[f the weather is extremely cold, cil may congeal in
the oil cooler. The first indicafion of this will be a
very high oil temperature with a decrease in oil
pressure. As the congealed oil is forced into the
systemn, a sudden drop in temperature and a large
incregse in pressure will occur. A careful check
should be maintained on oil pressure and
temperature and sufficient time allowed for a
thorough engine warm up. If oil pressure registers
and then drops below normal after a few minutes
of operation, the engine should be shut down and
checkhed.

The wing flaps should be operated throuph cne
complete cycle while being cbserved by a ground

oil dilution and boil-off table

ANTICIPATED WINUTES TO |  WINUTES 7O BOIL- PREHEAT
TEWPERATURE DILUTION | DILUTE AT OFF-0IL TEWP HOT FUEL | (UNTIL CYL HD TEWP
*F ¥ PERCENT HI0 RF M SBTOMC FRIME 15 ABOVE ﬂ"::l
32 TO 0 0TO - 18 b 1 NONE YES NONE
0TO -20 -18 TO -29 17 2 25 YES YES+
S20 TC -85 -29 TO -37 20 214 30 YES YES+
S35 TO -50 -37 TO-46| 25 2174 35 YES YES+
.50 TO -65 -46TO -33| 30 3 ¥ YES YES+
+ INCLUDING AR PUMP
Figure 9-4
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crew member. Check 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 SYSTEM.

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 eold weather.
This makes starting easier, provides an immediate
supply of lubricating oil to all moving parts, and
also minimizes the risk of bursting flexible hose
lines and oil coolers.

OIL DILUTION BOIL-OFF.

Boil-off is the action of raising the engine operating
temperature, and maintaining it at a sufficiently
high level, to vaporize the 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 boil-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 will result. In addition the high engine
temperatures associated with take-off will rapidly
vaporize the fuel in the oil and, if this action is too
rapid, the vapor may not separate from the oil fast
enough and froth will form in the engine
crankecase. 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 cecur, the oil
level should be checked and a complete boil-off
procedure should be carried out. Fipure 9-4 lists
the time required to boil-off the excess fuel,
commencing when the oil temperature reaches
45°C. The oil temperature should, and normally
will, continue to increase from this temperature,
but must not exceed 75°C. If the previous oil
dilution period was for less than one minute, no
boil-off procedure is required. If the dilution
period was for more than one minute, carry out
the following procedure:

1. Fit the restrictors to the augmentor
tubes to decrease the cooling effect of the tubes.

2. Start the engines in accordance with
Section I1.
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3. Warm-up at 1000 rpm; maintain this
setting for at least 10 minutes. Continue running if
necessary, until the oil temperature reaches 5°C.

4. Advance throttles to 1200 rpm;
maintain this setting for at least 5 minutes, or until
the oil temperature 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
maintain 28 in. Hg until the oil temperature
reaches 45°C, and commence boil-off time check.

NOTE

A eylinder head temperature of 200°C,
and an oil temperature of 75°C, must
not be exceeded during the warm-up and

hoil-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. Check That wheels are rotating. Use
nose wheel steering, differential braking, and
differential power for best directional control.

4. Insure all instruments have warmed up
sufficiently. Check for sluggish operations during

5.  Taxiing will cause the engines to cool, a
sudden increase in power may result in engine back
firing. On reaching the take-off position, insure
that engines are warm and that power is increased
gradually.

ENGINE RUNUP.

Select an area that has the best available surface for
braking and conduct the engine and propeller
checks outlined in Section II. Avoid parking
aireraft close together or near obstructions when
performing engine runup.



NOTE

Surfaces covered with loose mow
generally provide betier braking than
surfaces covered with compact show.

When runup must be conducted on snow-covered
surfaces, do not attempt te make power checks
until the aircraft is lined up on the runway and
ready for take-off,

BEFORE TAKE-OFF.
1. Tum windshield heat switch to normal.

2. Set carburetor air induction switch as
reguired,

3. Set carburetor hot air levers as
required.
NOTE

Carburetor heat may be used during the
take.off to assist in the vaporization of
fuel, to reduce rough running and to
avoid loss of power. Do not aliow the
temperature fo exceed the maximum
permissible of +38°C, to prevent
detonation; otherwise, a loss of power
will result during the chimb,

TAKE-QFF.

WARNING

Do not attempt a take-off with snow,
ice, or frost accumulations on the wing
and tail surfaces,

Runway conditicns permitting, slowly advance
power to 30 in. Hg and assure that the engines are
running smoothly prior to releazing brakes, H a
crosewind take-off iz necessary on an ice surface,
use asymmetric engne power to maindain
direction, remembering that the take-off distance
will be inereased,

{ CAUTION §

For tskeoff in celder than standard
conditions, avoid over-powering the
engine beyond its rating. Reduce
maximum manifold pressure 1 in. Hg for
each 10°C below standard carburetor air
temperature.
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AFTER TAKE-QFF.

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.

DURING FLIGHT.

At very low temperatures, low cylinder head and
carburetor air temperatures may  cause rough
rmunning. This condition may be corrected by
applying carburetor heat; if this is not sufficlent
the mixture lever should be placed in AUTO RICH.

DESCENT.

If a tempersture inversion is expected during a
descent, a close watch must be kept on engine
temperatures, even when using a high power
setting. If necessary, the landing gear may be
lowered, so that higher power settings may he
used. Carburetor heat should be used as necessary.

APPROACH AND LANDING,

Glide approaches should not he made under cold
weather conditions. Normal powered approaches
are recommended fo mainfain normal engine
temperatures. Use carburetor heat as necessary., [f
the landing surface is slush covered, the flaps
should be retracted as svoon a8 possible after
touchdown. Maintain direclional control by use of
rudder and differential brakes and if the surface is
icy or a crosswind exists, maintain directional
control by use of asymmeirie engine reverse power.
If reverse thrust iz used al slow speeds on snow or
slush-covered surfaces, complete loss of visibility
may occur. Use windshield heat and pitot heat
during landing. Turn on windshield wipers if
needed. Make the tum-off slowly to avoid

skidding.
E CAUTION |

Careful use of the brakes s reguired
when landing on an ice covered surface,

ENGINE SHUTDOWN.

if a subsequent cold weather start is anticipated,
oll dilution should be completed prior to engine
ghutdown. the extent of dilution depends entirely
on the anticipaled temperature during the period

21
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of shutdown. (Refer to figure 9-4.) A check must
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 coocled, then restarted) before the
dilution procedure is commenced.

NOTE

Do not attempt oil dilution at oil
temperatures above 45° C.

OIL DILUTION,
Proceed as follows for each engine,

1. Turn fuel tank selector switch to
normal.

2. Tum fuel boost pump switches off.
3.  Turn autofeathering switch off.

4. Adjust the throttle to 1400 rpm:
Propeller levers should be at full increase rpm and
oil temperature at 40°C.

B.  Turn the appropriate engine oil dilution
switch on for the required time (refer to figure
9.4).

NOTE

The 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 position.

6. Position the mixture lever to IDLE
CUT-OFF when the required time has elapsed.

NOTE

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.
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BEFORE LEAVING THE AIRCRAFT.

Insure that a postflight inspection is accomplished,
giving special attention to the following:

1, Drain condensation from fuel and oil
system sumps and drains.

2. Remove all ice from vents, drains, and
breathers,

3.  Clean landing gear shock struts of dirt
and ice with a clean cloth soaked with hydraulic
fluid.

4.  Install all exterior protective covers and
shields.

b. If the aircraft is to remain outside for a
period of more than four hours at below-freezing
temperatures, remove the battery and store it in a
heated room.

8. Close all doors and hatches,

L7l Insure that the aircraft is tied down and
chocked.

HOT WEATHER PROCEDURES.

Hot weather operation as distinguished from desert
operation generally means operation in a hot,
humid atmosphere. High humidity usually results
in the condensation of moisture throughout the
aircraft. Possible results include malfunctioning of
electrical eguipment, fogging of instruments,
rusting of steel parts, and the growth of fung 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 following paragraphs.

BEFORE ENTERING THE AIRCRAFT.

Perform a normal preflight inspection, as outlined
in Section II. Give special attention to the
following:

1. Plan the flight theroughly. Include the
determination of range, take-off distance, and
other data for existing conditions, using
performance data charts in T.O. 1C-TA-1-1.



2. Coaol the flighl compartiment and cargo
compartment with portable coolers, if available.

3. Check for freedom of corrosion or
fungus at joints, hinge points, and similar locations.

4,  Check for hydravlic leaks, as heat and
maisture may cause seals and packings to swell.

5 Inspect the shock struts and actuators
for cleanliness. Use a cloth moistened in hydraclic
fluid to clean. Inspect the tires for proper inflation.

6. Remove all protective covers and
ghields.

BEFORE STARTING ENGINES.

Perform the normal preflight mspection, as
outlined in Section I[; giving special attention to
instruments, equipment, and contrcls. [f they are
moisture copted, wipe dry with a clean soft cloth.

TAXIING INSTRUCTIONS.

Taxi the aireraft as directed in Section TI. Use
brakes as little as possible, to avoid overheating.

NOTE

If temperaturez approach the maximum
limit during prolonged ground operation,
the throttle should be advanced to
increase airflow through the coolers and

engine.

TAKE-OFF.

Execute normal take-off and climb, as outlined in
Section II.

NOTE
Take-off run is considerably increased,
and rate of climb decreased, in high

temperatures. Refer to the appropriate
charts in T.0. 1C-7A-1-1.

CRUISE.

Fellow normal procedures for the operation of the
aircraft, as outlined in Section i1,

T.0. 1C-7AA

LANDING.

Execute normal approach and landing, as outlined
in Section k.

NOTE

For a given indicated airspeed, the {rue
airspeed increases as  atmospheric
temperature rises. Therefore, on very hot
days, anticipate a longer landing roll.

STOPPENG ENGINES.

Make a normal engine shutdown as outlined in
Sectlion 1I, As soon as the aircraft is parked, chock
wheels and release brakes 10 avoid posgible damage
to hrake componenis from excessive heat
gencrated while taxiing.

BEFORE LEAVING THE AIRCRAFT,

Make a normal postflight inspection as putlined in
Section II, and:

1. Lostall appropriate protective covers for
pratection from the sun.

2. When weather conditions permit, leave
flight compartment windows and cargo
compariment doors open to ventilate the aircraft.

DESERT PROCEDURES.

Desert operation generally means operation in a
very hat, dry, dusty, and often windy atmosphere.
Under such econditions, sand and dust will
sccumulate in vital aress of Lhe airerafl, such as
hinge points, hearings, landing gear shock siruts,
and engine cowling and air intakes Severe damage
to the affected parts may be caused by the dust
and sand. Posifion the aircraft so that propwash
will not subject other aireraft, personnel, and
ground equipment to blowing sand or dust. The
necessary operations under such conditions are
given in the following paragraph.

BEFCHE ENMTERING THE AIRCRAFT.
Perform a normal preflight inspection az outlined
in Section 11, Give special attention to the

following:

1. Flan the flight thoroughly. Include the
determination or range, take-off distance, and
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other data for the existing conditions, using the
charts in T.0O. 1C-TA-1-1.

2, Cool the flight compartment and cargo
compartment with portable coolers, if available.

3. Inspect all control surface hinges and
actuating linkage for freedom of sand and dust,

4.  Inspect tires for proper inflation.

5. Inspect shock strut extensions and
actuators for freedom of sand or dust, particularly
in the area next to the cylinder seals. Insure that
the shock strut extensions are clean,

6. Remove all protective covers and
shields.

BEFORE STARTING ENGINES.

Continue the normal preflisht inspection of the
aircraft, as outlined in Section 11. Give special
attention 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.

TAXIING INSTRUCTIONS.

Taxi the aircraft as directed in Section II, using
care to avoid blowing sand or dust on other
aircraft, personnel, or equipment. Use the brakes as
little as possible, to avoid overheating, The use of
reverse thrust may blow sand and dust into the air
directly in front of the engine/air intakes. In deep
sand, use differential power, rather than nose
wheel steering, for directional confrol. Minimize
ground operation fo aveoid excessive engine
temperatures and gravel erosion of the propellers.
Use carburetor air filtering as required.
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TAKE-QOFF.

Execute normal take-off and climb, as outlined in
Section II. Avoid take-off during sand or dust
storms, if possible. Take-off run is considerably
increased and rate of climb decreased in high
atmospheric temperatures. Refer to the
appropriate charts in T.0. 1C-TA-1-1.

CRUISE.

Follow normal procedures for the operation of the
gircraft, as outlined in Section II. Aveid flying
through dust or sand storms, when possible. Use
carburetor air filtering as required.

LANDING.

Execute a normal approach and landing, as
outlined in Section [I. For, a given indicated
airspeed, the true airspeed increases as atmospheric
temperature rises. Therefore, on very hot days,
anticipate a longer landing roll. Use carburetor air
filtering as required.

STOPPING ENGINES.

Park the aircraft as soon as possible to prevent
excessive cylinder head temperatures. Make a
normal engine shutdown as outlined in Section I1.
As soon as the aircraft is parked, chock the wheels
and release the brakes to avoid damage to brake
components due to excessive heat generated while
taxiing.

BEFORE LEAVING THE AIRCRAFT.

Make a normal before leaving the aircraft

inspection, as outlined in Section II, giving special
attention to the following:

1.  Install all protective covers and shields.

2, Except when sand and dust are
blowing, leave flight compartment windows and
cargo compartment doors open to ventilate the
aircraft.
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Circuit Broakers. .. ...ooccviurrrvert oo vesrrrsirrsrissssemsssmns Lo 15
Climb, After Take-off.......cccco v, 236
Climb, Single-Engine Best Speed ....oooovviiinn 3-5%
Climb, INSUMEnt ... rccscrrr iessssii s r s 2-1

Cold Weather Prncedures .................................... 9.8
Color Code Chart ..ovcivvinmsm s 8ol
Combustion Heater Fire ...........coomvrviecierrrnnisnn 318
Comfort Provisions.......cceeeeem seeemen 4-48
Communication and Associated

Electronic Equipment ...
Compass, Magnatic ... 13".-'
Completion of Fuel Transfer STV B
Controls, EngiNe. ..o Lo2
Controls, Flight ... ccssiacisns 1-24, 6-2
Control Columm ...vceevevie e s e e s ssmmme s 1-24
Console (Typicall Overhead ..vveninninrssne. I-6#
Controls, Engine.... cirevtissrensssernsssrrnsserra Lo 8
Confrols Gust Lock Handle 1-26
Controls, Heater ...
Constant Flow S:,fstem Dx;-fgen System cesrerninnd-38
LT 1 8-1
Copilot’s Attitude Indicator.........ccveeeervieeren. 1-36
Copilot’s Panei Lights Bwitch ..o 4-38
Copilot’s Instrument Panel ...........ccoininn 1-34%
Course Indicator {VOR/ILS Oniy) .....cconeneenn. 4-25%
Course INAicators ..oveevrieeececnvrscereer e s e ssrmenes 4-25
Covers, Winterization ......uvriirescnnsnsnecene =156
Crane Provision, Monotadl ........coccivrrnnsssirnsssns =4 3

L =L T T = 3-39, 8-1

Crew Requirementa, Minimum .......cccovciemnvcieennl8-1
Crossfeed, Fuel........eienmmsssnne e T8
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Crosswind DItChing ......cccoicessiseesssrmsessssssssssnsssns 3-40
Crosewind LAnging ........cciearisssmenssasrissssrassassins 2-43
Croeewind Teloa-ot ... .cccuni vasasamspsinmnasgiiessunansons 2-34
(1,117 7 SRR PR 2-37, 9-2, 9-13, 9-14
Curtaing, Blackout........ccccimannisisnnnnnvanannnd=47, 4-48
Cylinder Head Temperature Gage.........ocommmmmnasns 1-8
Cylinder Filler Valve and Pressure Gage,

1 R e e e s S S 4-404, 4-41

D

DC Electrical System-Schematic........ccceiiieans 1-18*
DC Power Supply System........c.coocciiiimminiiniininas 1-14
DC Utility Receplacle ........cicsiiisssisisnsesisaasss 1-19

Defouling (Cleanout) Procedure........cccooviiiinninna. 1-3
Deicing and Anti-Icing System .....cc.ccrveniniscennnnd=1l

Change 2
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D (Cont)

Beicing, Propeller ol inie Taness - 4-11
Deicing Switeh Panel s nmainssaile 4-14+
Deicing System, Wing and Tail .............. 4-12, 4-13%
Blegaent . .. ni et 2-38, 8-4, 911
Besprt Propeduses: oo cauennnn i s B g 9-13
Betection of Inoperative Engine ..o d-10
Betonalon. oG m e e s B e 7-1
Diluter Demand Oxygen System ...... 4-40% 4-41A%
Diluter Demand System,

XV SYBLBIE iviitsssiviisii iz 4-38, 4-404
Beilation, Oal. s e ey 9-10, 912
TR - A e e e 3-35

&gl ooy < o e e R S 3-35

6 e S -37%, B-38%

ORI o oo it e mmrrmsssssmnermenstsnrsme RIS 3-40

Emergency Equiprment.... oo omoimtieiossresanes 3-36

EREER. ... contrrmmrnpitrrepconen BT, S0 ies et o-39%

Exits, Emergency (Flight Crew) .o.ooeieeeiiiiins 3-36

Exits, Emergency (Passenger).......coosieimsanes 3-36

NI e I T T ] 3-40

IO s s S s 3-40

Preparation for: Lol Aa . s i 3-36

Procodiifen. o nnnsismiums e e 2-36

TeehRique o SRR 3-40

Bowtn i s e i R 3-40
ENNIE B i s e e 6-3
Door, Diaftoroof, ol it s 142 4-48
Boors, Entrines. o miilma i By o 1o 1-42

Cargo Compartment /Flight Compartment

2 [ Ts) SRR e g e 1-42
Flight Compartment Bottom Hatch ..............1-42
Passanoer- DIOars. on e eiielon st i s 1-42

Boors Unlocked Tight ot ot bi st 4-36
Braftproot Door . wwsnneaissnmaiieg 142, 4-48
Resteaining Strapiia s analulnaail 4-48
Bt Blighti s mmaininisinn sty 8-11
E
Hegtrical Fige. .. ... conmitimtot. b sihs hmee & 3-17
Electrical Power Supply System......cooo.ovveennn... 1-14
Electrical Switch Panels — Typical ................. 1-19%
Electrical Systems Faifure o imism i 3-20
Electrical System Schematic, DC...ocovvrrrrsssnns 1-18%
Elevator Trim Tab Handwheel........mmmnin. 1-24
Elimination, Smoke/FUmes. ... .iiasiies 3-19
Emergencies
275,231 1 o0 s IR S T 3-2
[Ilﬂj;-.{hlS-E'?
Landing ... e st e s L e

Take-off .. R OIS PRIy TU gy el 7

Emergency .md Hrdo I‘am]a =1-38F

Emerpency Bus.......... 1 15

T.0.1C-7A1

Erergencyt Bis Switel o i 1-15
Emergency Ditching Equipment........c.ccovrinivias 3-36
Emergency Ditching Exits (Flight Crew).......... 3-36
Emergency Ditching Exits {Passengers) ............ 3-36
Emergency Entrances.....ooiivninnin 3-35, 3-35%

R R A v rictiss toressraesanamsit 3-35

i g s Lo L e et e 3-35
Emergeney Eoquipment. ...t i 1.34
Emergency Escape Routes, Exits and

T T30 =% 1) e R e S e i e SR d-34#%
KL T Tl o 1 e e e e 1-41

Cargo Compartment (.. ..o s torimiessmas sessans 1-41

Fhisht Compartment. ... i sesssasises 1-41
Emergency Extension Handle, Main

, ¥ et s e W N 1-30
Emergency Extension Handle, Nose

L o O R e 1-30
Emergency Extension, Landing Gear..............., 3-26
Emergency Hydraulic Selector Panel .............. 1-29%
Emergency Hydraulic Selector Panel

o s et acan s e e s el 4.37
Emergency Hydraulic System.........cccoveecveninnnnn. 1-24
Emergency Landing Gear Down

T T T e e A S 1-28
Emergency Operation Heating System ............... 4-9
Emergency Operational Long Range

i W I O e 7-11
Emergency Operation, Wing Flap.......cccccverrnnns 3-24
Emerfency Procediires ... ...o.ccoveeciieismcnriesimnrssions 3-1
Emergency Shutoff Switches, Oil..................... 1-11
Emergency Steering Switches...........oocvivieennes 1-31
Emergency Wheel Brakes Lever .. S |
Encoder/Prneumatic Altimeter, AAU 21;’.&

N e e 4-30D
7 Wt Sttt et Mt Sonmlesimat e 1-2
Engine Accessory Compartment

ERENERE DVEEOM. . coiviiaivsriniansisvitsiibermieiinniatiin 4-18
Engine and Propeller Limitations ..........c..ccoevviis 5-1
Engine Checks, Post Flight ...........cooeevieiiinns 2.464A
Engine Control Speeds, Single .......cooooociviannen.. Jed ¥
Engine Cooling and Exhaust Svstem o e -1
Engine, Detection of Inoperative......ccocveericvnses 3-10
Engines, Before Starting.......... 2-1%, 9.8, 9-13, 9-14
Humne Uopteals.. o e 1-2
Engine Failure During Take-Off .........ccoviiuveeeins 3-3
T e e A S S oy 3-14
Engine Fire Detection Test Switch...................1-40
Engine Fire Extinguisher Handles............c....... 1.38
Engine Fire Extjnm:ishﬂr Indicating

Dises... I B LR LR LR I
Engine Fu'L on (;mund Trom b Lo O e
Engine Fire Warning Light.ﬁ .............................. 1-40
Engine Idling .., s s

Engine [nuperatwp Lanclmg w1th One Bk
Engine Inoperative, Practice Maneuvr:rs
PIROMR e et o i L D)

Change 6 x-3
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E (Cont)
Engine INstrumments ..........csessserssssasssssersnsasssssensel =T
Engine Overboost... . 5—4&
Engine Overspeed ... e 3—13 5~1 5-4A
Engine Panel Lights u.nd Swﬂ:ch ...4-38
Engine Preheat System Gperatmn weid-14
Engine Preheat System (Using APU
i THTEL Y L e 4-14
Engine Priming... s sead =T
Engine Restart in thht. IR L
Engine Runup ... LA 223, 8.10
Engine RPM R.eatrictmn . b-4A
Engine Shutdown... 2-4'? B-E 9-11
Conditions... .- |
Engine Flre,"Shutduwn Prnmdures, ln{hght. .-
Engine Start, Taxi and Eng:um Runup ... 3-4
Engine, Starting.... 2-15, 9-9
Engines, Sf-ﬂppmg ARl C L
e b Tk e oo e . 82
SR o R e e i e o e B ] 2-2
Engine Smoke and Flame Identification
Enh'anue Dmm weseed-42
Cargo Gnmpn:rtment.n’thht Cnmpnrtment
Door... e St L 3
Flight Compartment Bottum Hnﬁ:h .............. 1-42
Passenger Doors... Mnmeratand bty R
Entrance Light RWHT
Entrances, Emergencjr 3-35, 3-35*
Chopping Area .. ssnsd-35
External Reimes A ey 1 1
Equipment, Emergenusr Ditching ...................... 3-36
Equipment, Miscellaneous.............ccceenuaee 1-42, 447
Excess Manifold Pressure (Overboosting) ........ B-4A
Exhaust System and Engme Cuulmg .................. 71
Exits, Ditching ... b g .3-39%
Exits, Emergency . 1-41
Cargn Cnmpaxtment".. k-4l
Flight Cnmps.rtment... w141
Extension Ramp.... csd-43
Exterior Inapectlun 211
Exterior Inspection Dmgram 2-12%
Exterior Lighting System ... 4—-33
External Power Receptncle ............................... 1-15
External Relenses . . il e eisaistsasansiysnss 3-36
Extinguisher, Fire................. R kel L
F
Factors, Margin of Safety and Load .................5-10
Failure, AMMELEr ... ..coocemmsrssssnssssisssnssirsssisssessid= o
Failure, Brake System .......coccemmaiimmsiimmnnnininans 3-29
Failure, Electrical System..........cccovmsimiminninneass 3-20

Failure, Engine During Take-Off .......c.ccornrnnnmmnns

X-4 Change 7

Failure, Instrument Transformer Main .............
Failure, Main Landing Gear Tire..........cccoorvvevnns
Failure, Nose Landing Gear Tire..........cccccuuenee.

3-24
3-32
3-32

Failure, Nosewheel Steering .......ccovesivnrernnnnnens3-94
Failure of Main Inverter ... =23
Failure of One Generator .......... ssanisssad-20
Failure of Standby Inverter............. e 3-20
Failure of Two Generators ................ w21

Failures, Fuel System

3-19
Failures, Hydraulic B}rstem ............................... 3-26
Failures, Inverter... wee3-23

Failures, Pmpe]ler
Feathering Buttons, Pmpellm*
Ferry Tank Operation ...
Ferrying System Contml Panel =

.:':::."::....3-13
— T
-

Typical ... RO C oo oot 1 1
Fire, Ca.rgn E:::-mpartumnt Heater Shhaaasd- 16
Fire, Combustion Heater........ccccoorimviceaemmsssnanios 3-16
Fire Detecting and Extinguishing

Systems... T P T T o |
Fire Datectmg u.nd Extmgumhmg

Systems, Heater... i
Fire Detection Test Swﬂ:ch Engme..................1—4(]
Fire: Eleetrioal..... ..o niiimie s irmses 3-17
o T e g e 3-14
Fire, Engine on Ground... .32

Fire, Extinguisher....
Fire, Extinguisher Handles. Engme
Fire Extinguisher Indicating Discs,

Engine... Sk . 1-40
Fire Extmgumher ind:catmg Dlsca.

Heater .. iaaviny .1-40
Fire Exﬁngulshers Purtable L1-41
Fire Extinguishing and Dﬂtectmg

Systems... wivaib dndia 188
Fire, Flight Dompﬂrtment Heater ..................-3—16
Bie Faanlag e 3-18
iy L e e S R e L e e o 3-14
Flre Wammg L!ghi!. Engme 1-40
Fmt. Aid I{Jta ................................................... 1-42
Flap Lowering Speed Limitations.......................5-6
Flape Wingcno—. .  ONSNTN TS Sy Wi 1-26
e e e e s e 2-2
Flight, Level Characteristics ...........coovsmsnernisssnns 6-3
Flight Characteristics, Single Eng:ine ................... 3-9
Flight Compartment.... L ke =
Flight Compartment Bn[:tum Hatch

R O R T | 4-36
Flight Compartment Dome Light........cccoeiinnen 4-34
Flight Compartment Dome Light

L O L ST TN, 11 ¥ 4-34
Flight Compartment Heater Fire.......ccccoeeremnnnnn 3-16



F iCont}

Flight Compartment Heating Systein ...coeeeeeenns 4-1
Flight Compartment Heating and

Ventilating System ... - PR 2.
Flight Compartment ventﬂatmg System ............ 4%
Flight Controls....cooeeeeee e v 1-24, 6-2
Flight, DUFIn.....cocrocmverrersirermissssrassersseserenniemn 3= 11
Flight Ma.neuvering ............................................. 6-3
Flight Mechanic... U - 24 |
Flight Planning... SO T 1 |
Flight, Prepa.ratmn fur SR 4 |
Flight Procedures, Instrument ............................ 81
Flying, Night.. ..o eccceeeere e eessms e e e rmasans 5.3

FM Liaizon Radio....ccinnssersssssnas .
Formation Lightsd—'dd
Fuel Pressure Gage ... OO L.
Fuel, Alternate Grade wore S . ¥ ;
Fuel and Ol System, L-eng Re.nge

Ferry ... SR I |
Fual Beeste:r Purnp Swntehes ............................ 1-13
Fuel, Completion of Transfer....cccovceeecereeeirre. T-8
Fuel Control, Inflight ......ccccocrrisrrmniiresersssrmmsserees 3+9

Fuel Crossfeed... PSRRI 1.
Fuel Emergency Shuteff Smtehes .................... 1-14
Fuel Hot Prime Systarm ....ccovvvvrrvsrrnsissennsrenn =49
Fuel Hot Prime Switeh ., 45{}
Fuel Level Control ‘i.?‘alve S L.
Fuel Low Pressure Wammg nght S
Fuel Low Level Warning Lights... +.............1=14
Fuel Management......coccovimivesrainmeriiscnreessnseesns T-4
Fuel Management Panel.., verermnensnaanreaee T3
Fuel Management Panel, Ferrymg

Byatemn — TYPRICAL.....cccoeereeevrsrrrinrrsbesssressrmnns 7-6%
Fuel Panel — Typical.....covvvermriirrerererserssssssnnes 1-13#
Fuel Pressure-Drop-Engine Qperates

L 1% o111 1 PO 3-189
Fuel Pressure-Drop-Engine Stops......cccceeeeesrenns 3-19

Fuel Pressure-Dirop-Ground Operation ............3-19
Fuel Pressure Limitations.....oveeeeevreessssmsanen. B-3%

Fuel Quantity Gages......covvieeeeeeer e ceeeeeameens 1-13
Fuel Quantity Indicating System Test

RS e e e 114
Fuel System .....ccuiiiniricrrnreressscrssesssssesenanns 111
Fuel Syaterm Failures......cccvcceeviverrirrrsmmineenseens 319
Fuel System, Long Range Ferry —

b= 01 =) (TN U T
Fuel System — Schematic — {(Typical)............ 1.12#
Fue] Tanks, Auxiliary.......cccoooerevcvensreeesserssscsnnnes -4
Fuel Tank Selector Bwitch .ooococvvvverrisser e veneeen 1-13
Fuel Waight Zero.... o ceccvreeeeeresseoe eeeeseaes 511
Fuselage Fire......coccoiimmcrmnisnnnssisssennns 214
Fuselage Steady StrUL......ovcoeceevies e csssrvisssssenne 4-4%

T.0.1C-7A

G

Gage, Brake Hydraulic Pressure ......oomerniirennn 1-32
Gage, Carburetor Air Temperature ......co.cocveenn.1-8
Gage, Cylinder Hegd Tempereture......................1=E

Gage, Fuel Pressure .. PO L.
(Gage, Hydrauiic S},rstem Preeeure eenerernsersaiierin L2 8
Gage, Manifold Pressure .....o..oeevvriceeeeeeeeeeen 1-7
CGage, Oil Pressure... SRR UUURTRR 17 . |
Gage, Oil Temperature S SRERR K.
Gage, Qutiside Air Tempemtm'e 1 37
Gage, Fuel QUantity .....icueceriiicneniimsinnessisnees 1-13
Gear, Landing.....c..coocvvvvvccmciri s ees rnmmaa s rasss 1-27

Gear Retracted, Landing With .....orviivrvmininsne3-32
General Arrangement ... ...cocoeenssecmmeeermesssrensse e 1 -G ¥
Generator, Failure of One .eeeeeeveeerssmgeee 10 3720
Generator Switches ... nnnienne 1214

Generatoy, Faillure of TWo.....ccocccevinicvieninnne 3-21
Generator Warning Lighis.....cceevvivrensiermseeresennnr 1o 14
(O AYOUN ciivvesnrirrrrirressersms s msssess s e nsnsarenssarnas 244
Glide, MAXINUIMN.....crrrimrinsiraniisrerssmrmssrernsesssmanes 3-6+
Glide Slope Receiver ..o vieemesssemseessssasssssanne 4-28
GeorArcund, Single Engine.......oriveiinereenee g 0
GroBs Welght .. i iiimiesissseevasssssssssssanns 5.10
Ground EmMergencies i assrrrsissirissss s 3-2
Ground Engine Fire Shutdown

PTOcedure ........commiviniiimrmnnrrensiessss e sssemasessnnns 3-2
Ground Presauye... 11
Ground Pressure Data ..................................... 5-10%
Gust Lock Handle, Controle....cieeeeeeeeveeenne 1-26

H

Handpump and Handle, Hydraulic ...................1-24
Handwheel, Elevator Trim Tab.....ccccccceviivnrenin 1-26
Handwheel, Rudder Trim Tab..........cooemevivirmees 1.28
Hegter and Fan Circuit Breakers.....o..oo....... 4-3, 4-8
Heater Caution Light.......ccceeevermviieeeee e eeersssnanes 4-8
Heater Control Selector......coivrriienieierreeiscrseines 4-8
Hegter Controle .......covvvriiiirennrrsssersssesmeens d-2, 4-6
Heater Fire CombUstion .....c.vucceeicerinsssrinssnne 316
Heater Fire Detecting and Extinguishing

17 S 1.38
Heater Fire Extinguisher Indicating

I 1-41
Heater Fire Extinguishet Switches.......cccceeneees, 1-4D
Heater Fire Warning Lights......cccocoviviviinnnviiens 1-41
Heater Fuel Pump Switch.....oorveiecmeeicerissmmseesnens 4.2
Heater Ignition Switch .. 4.2
Heater Intake Anti-Ioing.......ccccocvecoreecceniinnnnins 4-11
Heater Master SWibch ......ocovvevivissssnierrereessmssness 4-2
Heater Operation (Flight Compattment)............ 4-5
teater Operation (Cargo Compartment) ........... 4-3

X5
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H (Cont)

Heater Start Smteh.............. AR a4 DL -
Heating and Ventilating Esrsbem e IR
Heating and Ventilating Sjrstem,
Cargo Compartment..............
Heating and Ventilating Syﬂb&m,
Flight Compartment....
Heating Control Panel ..
Heating System, Cargo Enmpartmmt
Heating System, Flight Campartmant ................ 4—1
HF Liaison Radio...
HF-SSB Liaison E.adm
Holding ...
H{mmntsl Adjust Levers Seahi o B
Horn and Warning Light, Lnndmg
Gear Warning.... A T S I
Hot Air Levers, Carl‘ruretnr BRI R
Hot Fuel Primer Switch...
Hot Fuel Prime System ... wranerrelire AN,
Hot Weather Prucedu.reﬁ e
Hydraulic Handpump and Hanﬂ]g s S IR
Hydraulic Handpump Selector ..........cveesiiiisnn
Hydraulic Low Pressure Wam.ing
H;rdmuﬁc ine:r Suppljr Syat.ems.....................
Hydraulic Pressure Limitations........ccccccerrnnarer
Hydraulic Pressure Shutoff Va!ire
Hydraulic Reservoir and Sight Gage ....... o
Hydraulic System, EmMergency....couiemssiimesed
Hydraulic System, Normal ...........ccoouieerceriunens
Hydraulic System Pressure Gage...........cooevnvvnnnd
Hydraulic Systems Failures ...................

Tobne CarbBEbe. ... e e R s 71
Toing Condiblbne o . iiiminnaiimas b
IdBng, BOme i atidiis
IFF (ANTAPE - 88Y- . roiacaniaiannaings
IFF Antenna Switch, AIMS... ... 4-30D
IFF Cantion Light, AIME . iilisie i 4-30G
IPE OPEIREION .. .oenrnsssmnnnrsararnsssesssssnasussssnsnnsns 4-30G
Ignition ANBIVEEY .....cm i mmiestiandiiebbbly
Ienition Switehes.........reesresssssrassressssmosssssonnarsss kel
I e 27 o SRR IR S G T Y, 5
BERIEHE ... oo0 ocsnincrntnsnepmmmesenlrs i el St 8-4
Index Marks, Landing Gear ...........cmiverveeassisins 1-28
Indicator, Aileron Trim Tab Position ........couse. 1-26
Inditator,; ARHBIAR.. el o
Indicators, Radio Magnetic.........cociiiensiiinissinns
Indicator, Short-Field Approach

T T P PO DN 1-38

X6 Change 7

Indicator, Vertical Velocity....
Inﬂjcat-:}r ng Flap Fumhun

srsrERmasssEEE
L L ra————

Indicators — Gcrurse
Indicators, Thrust...
Indicator Course {VDR;TLS unhr]

Indicators, Turn and Slip.......cccceeianaee

Induction Vibrator Switch ..
Inflight Emergen

cies...

Inflight Engine Fire/Shutdown Procedure .........3.7
Inﬂight o o o e T LA

In-Flight Oil Supply ...

Initial Preflight...

Inoperative Engine Datectmn of
Inspection, Before Interior...

Inspection Diagram, E:terinr AT A T

Inspection, Interior ............cccocnn

Inspection, Thra-Flight ...
Instrument Approaches.........ccccceeeen.
Instrument Take-off and Climb.....cocovrreeemneercnsnns

Instrument Flight Procedures...
Instrument Markings ...
Instrument Panel {Engme)
Instrument Panels {thht] =

Typical...
Insh’umenfx

Instruments, Eng:me
Instrument Take-Off and C]Jm'h

Instrument Transformer Failure
Light ...

Y= R S T e

Switch...

Intercom mumcaﬂﬂn S}rsb&m Contml

Panel .. strac ey
Interior Inspechnn

. 1-38%, 1-34%

5~1 5-2*
e T

vennsl-32
RECRRS: By
ssrerssod

.3-24

.--1-20

Interior Inspection, Befare .................

Interior Lighting System .......ccccvvveines

In The Storm...

Inverter Main ,"St.and hy

Inverter Failures........c..coiiiiverennsscosesns

Inverter Failure Lights........................
Invertar Switches.......ccocviivivesiomesesisnses

Inverter TACAN/RADAR

ALTINETER cnuniinsisiinisiissiie

J-2 Compass SYStem ......coovivvmrmrennmnss

Jettison, CAEO .....cccciuraenrssssmisnssmrass
Jettisoning Cargo Not on Rollers.......

Jettisoning Palletized Cargo on

BORIONE ... i o s i e irerea



K
Kitg, First Aid ......cicnmmmeiins .-1-42
L
Banehing a i Bl S 2-40, 9-13, 9-14
Landing and Go-Around... 3-10
Landing Pattern — 'Iﬁ_,rpmai ............................. 2-42%
Landing. Afber. s s ann i an o 246
Landing, Approach and 511
Landing, Before...........cccorcvnrmrvnssrsses 2—41} 2-45 B-5
Landing, Crosswind... eer2-43
Landing Data Card, Tnke-nﬂ‘ nnd R SR s |
Landing Emergencies......caememssosassrssmnsssrosnsres 3-25
LN NG CIBEE v o caiesmmnpussmisssunumnssmiiinsnnpasasnsassnd 1-27
Landing Gear Down Selector Handle,
EMEEEOTION . imscisinivivanssvemmsisisrsmss st i 1-28

Landing Geer Emergency Extension.......ccccceeeeud-

Landing Gear Index Marks ........c.coeerssamcsrarsonsens 1228
Landing Gear Indicator Lights.... .1-28
Landing Gear Malfunction... s .3-25
Landing Gear Operating A]I.Bpeed -:iD-6
Landing Gear Selector Lever ... 1-28
Landing Gear Waming Hom nnd

Warning Light.... 5 1-28
Landing Gear Warmng Hnm n.m:l Wammg

Light Test Switch.. 1-28
Landing Lights ... 4-34
Landing Lights S“dt.ch&s o .4-34
Landing, Maximum A]lnwnble Slnk

Ty N, 5-7
Landing, Nosewheel Steering Failure... ..3-34
Landing, No Flap ... Jo—
Landing on Soft Gmund m‘ Unprepued

RUBWEYE wciiimms s iissas s iisvsssitse i 3-33
Landing Short Field ..o 2-43
Landing with Gear Retracted .. wed-32

Landing with One Engine Inuperahve sisisnscneng-30
Landing with Tire Failure... ... 3-32
Leaving the Aircraft,

Befone .o 2-49, 8-5, 9-12, 9-13, 9-14
Level Flight Characteristics ... iei ...6-3
Lever, Landing Gear Seiector 1 28
Levers, Carburetor Hot ﬂ:r TR R
Levers, Propeller............ooonisvininns «-1-10
Light

AC Failure... 120

AC Standby Invert.er resers 1220

Autofeathering !ndmatur --.1-10

Doors Unlocked .. . ........."4-36

Flight Cumpartment Buttom Hu.tc::h .............. 4-36

Flight Compartment Dome .. 4-34

Fuel Low Pressure Waming... .1-8

T.0.1C-7A-1

Instrument Transformer Failure........cccooievneee 1-20
Low Oil Level Wamming..........coccussevasniisesussasans 1-8
Magnetic COmMPEaBs........ccciiiiivimsiiiiisaivsinsessis 4-36
Oil Low Pressure Warning.........cc.coocilaseiinianinns 1-8
Propeller Reverse Indicator ........cocvvvueiiiinnnnns 1-11
I ] T R S A A e o 4.37
Light and Switch, Cargo Loading ..........ccocouenn. 4-37
Light and Warning Hom, Landing
Gear Warming. ......ceeeeereeerrssssssssssrenssrsesssssnnssnes 1-28
Lights
ANLECOIREORN ......comirimmerrrssesrramssssrassmssnssspsessns 4-33
Cargo Compartment Dome........cccccevmmmmrrensees 4-36
Emergency Hydraulic Selector Panetl............. 4-37
Engine Fire Waming............cccocecvseinrsssssassssnns 1-40
i araric e AR R IS b L e e 4-34
Fuel Low Level Warning...........cccosreesnanissinns 1-14
Generator WEIMING .........coesusssnrsnssnsusssainnssns 1-14
Heater Fire Waming .......c..coeiniiciicvissisniission 141
Hydraulic Low Pressure Warning ............cccee. 1-24
Landing.... savanssniannnesc -84, 9-13, 9-14
Landing Gea.r Imtmatnr ................................. 1-28
NEVIEREON ..o i s i i sad v i as s 4-33
T e R R L L e G PR 4-37
Fropeller Fluid Low Level ............cccccomnniinnes 1-10
1L AN A SR kU L Ll sy e 1 4-34
$ b1 ) o e e B L A R P 447
7 T O A DRy R s e et A 4-36
@ T T e e S S s o A o 4-33
Lighting Sysloms ....c..coemsssemsrrmmnererrsssarsrsrsnnmasnss 4-33
Lighting System
EIOPROIICY . .eveverererssesssnsrassrensrssssnspsamsessnssesses 4-37
T e e e i s o e e 4-33
R e e T LT s i 4-34
Limitations
CPBREFARIIN . .o oot i snnnssmsnenan nssheamtabsrrrsssafassas s 5-6
P50 15 IRV Lo ey ool it S S 5-7
Center uf valty ................................... 5-7, 5-9*
Engine and Starter..........ccccceiisnmoisssisareasasne 5-4A
Flap Lowering Speed.......c...c.cvsiveerisrnnsessersinns a-6
Maximum Allowable Sink Rate on
T T e S L LY o S P 5-7
it e e e e L e S 5-1
Hanny BORIRIG . .0 il vssiiiciosiscinitosisnsadions 5-7
el S e e S G G Lo 5-6
Limitations, Weight ... ...cocoiiiiiniconinsebonnrmnsnnssnnnns 5-7
Lhmite, Oparating ... ...cov rerreesrerssssesssssnnasssssasisgs 7-10
ey e e L e B 2-33
Tt T o M e s - s b B 8-3
T T LS e i e o s ot M Lol L 8.4
Loading Equipment, Cargo.......c.c.cocceessesnssnossans 4-41
LSRN PTIOL BOL. s nisrivesirsimssisssiivi s dsssesras 8-3
LOaamBEEaY ... .. o veiiiisaminaisnnnnaspdiissimas s Ana T 8-2
Loadmaster’s Checklist..........c..cccveeiiisnnsersssnnness 8-2
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L (Cant}
Long Range Ferry Fuel and Oil
B A T LR L T e AR A L LR R b T T-4
Long Range Ferry Fuel System —

TR T e S b L i et e T-T*
Low Oil Level Warning Light..........ccccsveeeerssssenses 1-8
M
Marnetic CoMDASE ... ;e ieeis: o nisassssas i 1-37
Magnetic Standby Compass Light.........cconiieiens 4-36

Magnetic Standby Compass Light

e L S e S e 4-36
B Be s e 1-15
Main Gear Emergency Extension

HRRe s e e e e e 1-30
Main: Gear Extenglon .......o.. i iinimsansnssiies 3-28
8 £yl By ] AN P N (b et 1-19
Main Inverter, Failure of ......cccoovviisrisrmersersasesres 3-23
Main Landing Gear Tire Failure............ccccceiniins 3-32
Maneuvering AIrSPeed .......ovsimsssssrsrsrsrmsissmnmssnsnns 5-6
Maneuvering FUght......cc..icccerrremrerianssrsssssrrassariand G6-3
Maneuvers, Prohibited.......cccovceeeerrerrerressesssssnssss 56
Manifold Pressure GAZE ......ecvereersssrssersssssssssnssns 1-7
Margin of Safety and Load Factors ....cceeeeeennnes 6-10
Marker Beacon Receiver............oovereerrmnsrssrsssssns 4-28
Markings, Instrument ..........eens 51, 5-2%, 5-3*, b-d#*
Maximum AITEDEE ....conneeesiscenssrirssrirssaresnnmnsnsnsss B-6
Maximum Allowable Sink Rate on

B T T e RS SRS b B-7
Maglmumn OB . ... oo sinninssnserssssssnrsanam i 237
g0 E T E AL E T [ R e I . e 3-6%
Maximum Glide and Landing with Both

Engines InOperative . ....cccooueeuiiisiirmsressnsssssssses 3-33
Minimum Crew Requirements............c.oiemsssrennsss 51
Minimum Tuming Radius and

Eround Cleapance. ... i 2-27%
Miscellaneous Equipment.......c..ccccoiveeaee 1-42, 4-47
Missed Approarhes .......isussssssssssaisiasioseaisiing 9.3
Mixture Do o et e S 1-2
Monorgil Crane PTOVISBION .....ceceeessssssssssssssssssnssiiodd
Mooring Points... siansissibbb s A
Mount MT- 3949{ }A{U ﬁ[Mb 4-30G

N

Navipation Laphts ... i essssmnsssivruism s 4-33
Navigation Lights Switch.........cummmmminmmasnsiins 4-33
IR DRI . oo oiiiiisviirmmesssrssns saissdnsases s i 3-40
LRl U R e G At D PP e ot 9.8
NO-FIap LANAINE iicovviansscssasssasinisnassinssnivissnniss i
He Flap Taka-alE. it adsanns s idios spens 2-35
MNormal Lanoing . o oo oo s s et e 2-40
Normal Hydra: = BYBtem «....cccccivemrerssasmsrensnassn 1-22
Normal Opera) Fa Ty AR R e e 5-6
Normal Procotltives. . . iiirrsrsirrssiosrinisssssiog 2-1

X8 Change 2

Meormaal- Takecl . o 2-34
i L w s £ B 0§ O e e e P 2-40
Nose Gear Down Handpump Selector ..............1-30
Nose Gear Extension... o S, &'
MNose Gear Emergency Exbenslon

AR . oy rswss irns covhimmbamas e s pome s s s 1-30
Nose Gear Observation Window .......oeceursvesserees 1-30
Nose Landing Gear Tire Failure..........cerssrsmnssses 3-32

Nosewheel Cocked .........coonvmminssinssssssssissssccs 32T
Nosewhesl SRIMMY v.rressrisssisssesasssssesssasessrersriis -9

Nosewhee] BIOOTINE «uiseesci comisssmmsavsrssisswisssssuins 1-30
Nosewheel Steering Failure .......cc..cminmmmmisiniincs 3-34
Nosewheel Steering SWitch........cccicivisssissinnsaras 1-31
Nosewheel Steering Wheel ......c..ceieenienssicsssnenis 1-31
Nosewheel Universal Joint and Housing ......... 3-27=*
0
Off-Loading.... D
Qil and Fuel Systam Lung Ra.nge
Ferry ... YT p e R e
Oil Dﬂuuan and Buﬂ-ﬂff Table ........................ 9-9%
il
17y o I e 7 SCSAY S 9.10,9-12
BEntien  BoilDE s c s sciamaiysisstas it 9-10
EHnGO BWALOREE .....ocvnisasssimssnsssmbisssasessserinss 111

Emergency Shutoff Switches........cooiveenrieenan 1211
Low Level Warning Light .......cccciiiciiniicnin . 1-8
Low Pressure Waming {51, 71 R L

Supply, I.n-thht e Ty RN 8 1
BPREETIL i siainsrinse s em s by S am s sARE e 1-11

Temperature GAge ..... i ssisasissasissinsssssason 1o8
Operating
550010 e . PSS TACEERS SRR e T |

FE L e e e e e e e e ) 7-10

HRestrictions... e s e N R Sk SRR MRTE AR T

Weight .. PSRt - e 5 (1)
Outside A_u' Temperntum Guge s b
Over Water Briefing... B-ﬁ
Derhaoet Blhark | s e e s 5-b
Overhead Console (Typical) .......ccceririsearsrnasssss 126%
Overspeed, Engine... sivessasea=1 3, B=1
Oxygen, Diluter Demand Syatem - 1) b
Oxygen Duration Chart (Constant Flnw

System)... 4.39%
Oxygen Du.ratiun chm [Dﬂuter Demand

e v b O N ) O S 4-40*
Oxygen Equipment, Portable .........ce00 Lod-48
Oxygen Regulator Panels........emm 4 39 4 40B
Oxygen Shutofl Valve.........ccoommunin 4. 403\ 4-41
Oxygen System ... —— 11
Oxygen System, Gunstnnd Fluw S}rstem .......... 4-38
Oxygen System,

Diluter Demand System.........ccciiniennns 4-38, 4-40A



F

Panel

Emorgency Hydraulic Selector ...cceeeeeeriirs 1-29%

Fuel.... e ermmr b e e 1-13%*

Heating Control.... e ceeinsss s cciiians id-5*

Instrument (Engine) —Typieal e . 1-9%*

Troop Jump — Pendulum Belease ... 4-48%
Fanal Lights. s ceceeeeins crrmmeeenens cermressanssnneees 4-37
Panel Lights Intensity Switches........ovevveennneeen 4-38
Panels

Circuit Breaker and Fuse — Typical....oovevveee 1.31%

Electrical Switch — TYRICRL ..cvvvvv e erreermnnnes 1-19#

Emergency and Side .. 1-3G+

Ferrying System Control — Typieal. e T-6%

Imstrument Filot’s — Typical o, 1-33+

instrument Copllot’s — Fyvpleal .o 1-34%
Parking Brake Handle ......c.oocooovomimmmrrsnmssmsserranies 1-31
FPassenger Briefing Checklist ........coooviiiiinnvieennnen, 8-5
Passenger Warning Sign Switches ..., 4-37
Passenger Warning Sighs ..o 4.37
FPedals, Brake . varrrrresnsascrrrrrcvnans rererassrrrrrranes 1-31
Fedals, Budder v e cveiveina v esaim e ennas i-26
Foedestals, Pilot and Copilot e e 1-26*
Pendulum Systam. o e 4.47
Performance Limitations. ......c..covvermvvsnrenneees 5140
L T S S 3.1
Pilot and Copiot Pedestals ..o crvevvenn e 1-256*
Filot's and Engine Panel Lights Switch............. 4-38
Filot's Instrument FPanel .o 1-33+%
Fitot Head Anti-Ielng ... i 4-11
Fitof-Static Sy ateIml i cvreisis ceremsass i ansaanas 1-32
Pitot-Sfatic System —— Schematic i, 1.35#
Planning, FHEht .o e iinneavsaens 241
Fneumatic Altimeter, AAU-21/4 AlG-

tude Encoder . . ... ... .. ol £.300x
Portahle Fire Extinguishers .. 1-41
Portable Oxyegen Eguipment oovvevicmrvecssnssnes 448
Post Flight Engine Checks e, 2-464
Power ML o seveeees s reers e s s e s e s aas 8-3
Power Plant and Belated Systems. ..o ccevveenceeees 7.1
Power Receptacle, External......ccccceceevvnnnnnn e 1-15
POWET SEltINES. .o vereceeiee et ereieeeesmss s amereeees eaeeas 7-1
Power Supply System, AC....o i, 119
Power Supply Systemm, DO e 1.14
Power Supply System, Electrical .o vvevvcneves 1-14
Fower Supply Systems, Hydraulic....cvviiin e 1-20
Practice Maneuvers with One Engine

INOPETAHIVE ... oeeeees s ceeeees s s rrrermmma e e a b e 310
Practice Stalls ..o i s 6-1
Pre Depatfure s tem s csssis s a e 5-5
Preflight and Ground Checks....cecvcvvvirerreciin e
Preflight Checks . ceeeeeee s eerrr e e e 23,78
Preflight, [nitial ..o 82
Preheat System, Engine {Using APU

Exhatst Heat) i 4-14

T.0. 1C-7A1

Proheat Systemm, Ergine oo e ersieniiiseerpecssssssnes 4-14
I w3 1 o PSPPI 4-14
Preheat System, Engine Accessory
Compartment ... e e scse st s e 418
Preparation ol Ditohing. ..o rveveeirrerreransssessres 3-36
Preparation for FHght......o e ectmirm 21
Fressure Altimeter, AAU-2T/48 ... .... .. 4-30F
Pressiire, Ground .eccviveerrecocsssssrerrreeaares 5-11
Primmer Switch. o s e 1-7
Pricming, Ergline ..ooovrrccccninsrrrrmccansnsrrrrrseeasannse 1.7
Prior to Entering . .ovnimmecrreecannnneees 82
Prior to Loading .. ... ssnssrerreresnasses 8.3
Prohibited Maneuvers . .....errrinsssmreerresessnsees 58
Frapeller Check for Reverse Pitch
OIDETALION .o oeevvasarrrcseenmnrrrrrransssansrrrsserssnnserrean 73
Fropeller Dorciing i v crrmires e e rnn s e 4-11
Fropeller Failures ... coeeeieiiiininiins PRI 3-13
Propeller Feathering Buttons............. eeeeisiinnnn 1-10
Propeller Fluid Low Level Lights ovniinnienee, 110
Propelier Fluctuation .o cervvneesss crveemmmssrasnns o314
Fropeller Liovers. i cvrerie ceirrmrsssss v rnnnsass enns 110
Propeller Limitations. o cccnniiiiiceiiiiiecc s 5-1
Fropeller Linkage Contral Failure .....occoivereenns 3-14
Propeller {6l Low Level Warning
Light o s e e e e 3-13
Propeller Reverse Indicator Light...........cooceee 1-11
Propeller Reversiiim. o essse e ren e e e 7-3
Propeller, RUNAWEY ... coorrrrrrerirarr e rnressssrr e e ennenes 3-13
Propellers e e e s e 1-B
R
Radar Albimeter .o e e 4-24
Radar Gyro Power Failure Indicator ................ 1-37
Radar or ILS Approach — Typical ..., 8-4%
Badar Weather.....c.ovieeiiiiecci e s tsrtm s 4-31
548 4 = OO 1-1%
PETALION v s css v e s e 4-31
EKadio Range, ADF, or TACAN
Approach — Typical ..., 9-5*
Radio
HF Command .....ooveeceeveee e ceveceii e 4-22
VHF Comman ....cceeccceeeemesissmcmeiisisrosiisne, 4-23
VHF Commarud Standby Transmitter .. . 4-23
B T U U 4-23
TACAN i rvsrrr e e re s e e e e e nnenns 4-26
VOR/ILS Localizer Recelver. ... cveveeecens 4-29
Glide Slope Receiver .o vrcccccnecreirnnas 4-23
Marker Beacon BeceiVET s csisnnresseises 4.29
ADF BeCRIVET. .o ve e vvsrrr e 4-29
HF Liaison RRdio .......cccovveviviiimmrseesesereeseens 4-29
HF — 588 Liaison Radio ..o 4-30
IFF *ANJARC-I02) e eeeiver i 4-30
IFF Cpetation ... cceiiieriiicsns st e 4-20
Ramp Extension. ... mrrrrenrssseceeeseessmeees 4.43
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ft (Cont)
Ramp Extensions SEoWame . vieisreesssrannsns 4-43
Ramp Loading Limitations.........cccoeeiivisiiiicnnnnes 5.7
Bamp Operafion....mrerreimer 4-44, 4-46
Rear Entrance Light...ocovccees ceeeeemremms rrmssrs senenenn 4-37
Rear Entrance Light Switch oo 4-37
Refueling the Auxiliary Tanks.....oooceeee creeemnrenes 7-8
Restart in Flight, Engine .......ccoecvcvvmvcics veneees 3-10
Restraining Strap, Draftproof Doorr ..., 4-45
Restrictions, Operating. ..ocvvrrerincinrerresisresnrees 2.1
Restriotion, BPM. . vereee s cerrereeeee eemee, -1 A
Beverse LImifations. o rrriisioiisrmsaarsrmanree 8-6
Reversing, Propaller......ccovevevvvcennnnes rreesamrenenn 7-3
BPM Restrietion.. oo veeeciceersicss covncccrrenes sanee, Bed A
Rudder Pedals .......ccccorevisrenicremesirrmen s i e 1-26
Rudder Trim Tab Handwheel .o veecccennesisceees 1-26
Runaway Afleron THM. (i veceiiisccrssisrees ssmnes 3-23
Runaway Propeller ... e e e 313
Runup, Engine ... e s 2-28
s

SRS . cvres s eres e e s 1-42

Horizontal Adjustment Lever........coeeeee e 1-42

Vertical Adiustment Lever ..ooiiiieeiinee 1-43
Secondary Bus....c.covesevvcces v et it e 1-15
Secondary Bus Beset Switch oo 1-15
Servicing Bati ..o e e 1-44=
Servicing DHAEKAITL covurersrmmssssrsssssrrsrssssssnnnsans 1-45%
Short-field Approach Speed Indicator............ 1-38
Short-field Landing ... e e e e 2-43
Short-field Take-OFff . e s 2-34
Shoulder Harness Reel Lock Lever .. 1-43
Shutdown Conditions, EnNgine ... oecee vevvvervennnns 3-1
Shutdown, Engine ....oemisrsmsimmrens i seveenanen. 247
Single-Engine Best Climb Speed .......oievvviiiennns 3-5%
Bingle Engine Contral Speeda. v 34
Single Engine Flight Characteristics. ... 3-9
Bingle Engine Go-Around ..., ianan. 3-30
Bingle Engine Landing and Go-Around

DigraIn.....ccosrastsesrasesssssssmsnanssnsassnssnnassnseras 3-31*
Sink Rate on Landing, Maximum

ALlDWEr s vivsereres srrsr e e e R s 5-7
Bliding Console. .. s s e, 4-35%
Smoke/Fumes Elmination .....evveveecennnns 3-19
Spark-Plug Fouling ... 7-2
Speed, Single-Engine Best Clmb o oivciiiiverens 3-5%
=) 1111 S S &2
2171 | OO 61
Stall Characteristios . ..o e cecesr s siriistssrsssaes G-2
Stalls PRactioe v resiienreesmesmsmsramrramersenesesnsmnessans é-1
Stall Speed Chatt. ... .. o-4%
Stall Warning Sy sterml. ..o i 1-27

X-10 Change 2

Stall Warning Test Switch.. ..o 1-2%
Standard Power TerminolOgy vomwvrerrnsivrrmivreriiiin 2-2
Standard TerminClogF.. .o cornni e 2-2
Btandby INVertar ...ovrirismenssssrtirrr s st ssi rrrenis 1.84
Standby Inverter Failuze .....c.oooecevevcvmevceennncenns 3-23
okl 7 O 1-7
Starter Limitations . ccciccrmnisrrrrrsssmmressnnnn 5-4A
Btarter Switch .o i 1-7
Starting Engines ..o e i e 2-18,99
Steady Strut, Fuselage...vvveciivccommmme e 4-49
Stopping ENgiNes......occceevrvenmrvnnn cramnnsnrans 9-13, 9-14
Stormm, In The. . i e e e s cmeeerans 9.7
Switch, Anti-Collizion Lighte...cccoimiiriemeens eneenes 4-33
Cargo Compartment Dome Light .....coovieerinnnd-36
Carge Loading Light........coovoie e 437
Engine Fanel Lights .. 4-38
Flight Compartment Dome Light .....cccooeennee 4-34
Formation Lights i, 4-34
Hot Fuel Prime.... e cceeemceensseseeenes 4-50
Landing Lights e, 434
Magnetic Standby Compass Light.. o 4-36
Navigation Lights ... cccccesrivcnricreercceeracenenras 4-33
Panel Lights Copilots. . 437
Panel Lights Filots....c.covceeereens rceennecrsentersinnse 4-37
Rear Entrance Light.. oo ceieeis cerneceeeeesans 4-37
Taxiing Light. .. i i 4.34
Warning Lights INEnsity .. ..o oimersrsersivssnns 4.38
Windshield Wiper. ..o 4-45
Wing INSpection. ..o asnesian 4-34
T
TACAN s s st e d-26
| N EL o o P VUSSP 115
Bange Tndicator. ....coovvveeervvvemesssmteaimmtrasanreca 4-27
B Tl ] 7= 1.8
Take-Off......cco...ce. 2.33,7-8, 712,911,913, 914
Take-Off,
ATEBY i e s s e 2.36, 9-11
And Landing Data Card......ocvimniisnmmineen 2.1
L2 T o T 2-40,9-11
CrOSSWIN. . reevevereinsaretisss asssrarssssenmsssssannsnnenns 2-43
ErmarfenciBe ..o oo e st 3-3
Engine Failure, During .......ccooieiviiimarniicciennnnn, 33
No Flaps...couriieerrrmemrrrinn bt e tiaa s s smmns s cn 2-35
e 4 1 1 240
Bhort-field........ccoorriiimimmirersen—— 243
TALAB viirreeimmreraernesicarerereessms semees seessassanenns 4-27
TEYIUNE ..covs cevveiareererrssas ettt st e raaassrnas 2-25, 810
BafOre ..o vveecieeres cmmenrvnnsn v en it rr st s a s s e n e 221
| 173 7 st AT ] 17 DO UUUT TSRO 913, 914
BT . 4-34
N A AT Y Y 4-34



T (Cont)

Temperature Control System .....coocovmimrmnienn 4-2, 4-6
TRrOEle LEVEEE. . ..oisinnssaimnsimsssisa s aaaahs 1.2
Thrust Indicating System Selector..........ccccovven 1-32
Fhrost Indications: .. s 1-32
Tie-Down Device Stowage........oovieevieeinnsssiinnees 4-47
Tire Failure, Landing With ........cinmmisn 3-32
Top of ATcTalt Check ..o cismsiesasss sasan: 29
Thunderstorms and Turbulence..........oooueerrrssnnss 9-7
Touch and Go/Closed Traffic Pattern . ...... 2.45
Transponder Control C~EEB{}[PHAPX,

AR G e e S 4-30C
Transponder Set Test Set

TH-1B43JAPK, AIMBE. i iiimriiinnsiiiomsisiaisrn 4-30F
Troop dump Lighta. ... i ireesnisssbrrmanens 4-47
Troop Jump Panel ........cceiisensenmenssassassossasssasass 4-47
Troop Jump Pendulum Release

{ ot 7] N - S S 4-48A*
Turbulence and Thunderstorms........ccooviereerininn 87
Tums.... R = [ 1]
Turn aru:l Shp Indtt,at.urs .................................. 1-37

u
UHE Command Radio.. o i 4-22
Unlocked Doors Light........ccrunmimmeirissmsisssnsioases 4-36
v

Valve, Fuel Level Control........cccorrmmrermnssssrassess 7-8
VG Diagram ... O L
Ventilating md Heatmg E:,rstems ........................ 4-1
Ventilating System, Cargo Compartment .........4-10
Ventilating System, Flight Compartment........... 4-9
Vertical Adjustment Lever, Seats ..........ccccvvenies 1-43
Vertical Velocity Indicators .......cccciiiniiiiiiiinnas 1-36
VHF Command Radio .o oaninsimmaims 4-23
VHF Command Standby Transmitter............... 4-23
Valbammmeben s D i e e 1-14
VOR/ILS Localizer Receiver.....co.cociiiiiirvssines 4-27
VORALS Procedure il i, 4-27
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e el L L 9-9
Warning Lights Intensity Switch....oovceevrerrineenns 4-38
Warning Signs, PESSENEET ........ccovvreevimrenrsssssrinrans 4-37
Weather Radar InVerter .......ccoceermerimmsnss 1-19, 4-31

Weather Radar Set Controls, Operating
g o T R R PP e e 4-31
Weipht and BalRNCE ... s iiamaim 2.2
Walght, GYOas . i s s e 8-10
Weipht LiImislions ... o 5-7, 7-10
Weight Limitations Chart ... 5-12%
Weight Limitations Chart Examples ................. 5-10
Weltht, Operating. o s 5-7
WeiBht, Zeea POk oo it 8-11
e B e 7-12
Wheel Brakes Lever, EMergency ....oooeevveeeenerennns 1-31
Wheel Brakes System........ccvvemmrsrmrssmrsssrsssssnaseens 1-31
Wheel, Nosewheel Steering.........occcvreeacrcsssrenenns 1-31
Window, Nose Gear Observation .........cceeeemmeens 1-30
Windshield Anti-Ieing ........ccooonmmmeimnmmrees 4-11
Windshield Wiper Switch ..cciieisiiiiiieeeniinenn 4-49

Windshield Wiper System .....c.coocoiiiiiniieisnnsenan s

Wing and Tail Deicing Switches...... 412
Wing and Tail Deicing System .......coouvnn. 4.12,4-13*
L L e R 3-17
Wing Flap Emergency Operation ........cocivivimieens 3-29
Wing Flap Position Indicator.........c...oommmmnioi 1-27
Wing Flaps.... 1-26
Wing Flap Selectur Le-.rer R e RO L1
Wing Inspection Lights.............co..iii.. 4-33
Wing Inspection Lights Switch .........ccicooeianics 4-34
Wintenzahion Comers L. i i iy 4-15
Winterization Equipment — General

ARBRRSRETTE R T 4-16%

Fd

Zova Pucl Walghtt. .. i i 511

Change 4 X-11/(X-12 blank)
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Thrusl INGHCabOrS.. ... coneisassiiriismatissmsaeiiataiss 1-32 Warning Signs, Passenger .............ccvmmicesinnnn: 4-37
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Tire Failure, Landing With ..........cocvivicunsnscsisins 3-32 Weather Radar Set Controls, Operating
Top of Alveraft Check. ... 2-9 iy SRS o S 4-31
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Touch and Go/Closed Traffic Pattern ... .. .. 9.45 Welghh, Crom ..o a0
Transponder Control C-6280(P)/APX, Weight Limitations.... ... 57, 7-10
P e L e e N LRI AR 4-30C  Weight Limitations Chart ... 5-12%
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Trocp dJump Lights. i i i vesni 4-47 Wetaght- Zare Pavali oo i dhisine it 5-11
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Troop Jump Pendulum Release Wheel Brakes Lever, Emergency ..............cooeiies 1-31
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Turbulence and Thunderstorms........ccoveeveeecerenens 9.7 Wheel, Nosewheel Steering ................coeuvevneranns 1-31
TURTIR, 1o reransrrnnsnssssssssmenpansn snmmasensiossnnsnibbnnssssassaase 3-10 Window, Nose Gear Observation .......cceeeeeeieennns 1-30
Turn and Slip Indicators........ccooeereeercsosssrnaseens 1-37 Windshield Anti-Teing ......cocoveeeviieinnninriesiennennennd-11
Windshield Wiper Switch ...cccccocimiriienrassnssessrin 4-49
u Windshield Wiper System .......cccoeeeeeeicmmmaneaisasans 4-49
Wing and Tail Deicing Switches ........c.cvveriinnnnn.4-12
UHF Command Radio.........coosvesnsmsmsiareranseern4-22  Wing and Tail Deicing System ............... 412,418+
Unlocked Doors Light ... 4-38 WEE R, s vecia i iR B R e e Ve 3-17
Uity Lighte. o nnannisininen 438 Wing Flap Emergency Operation ...........ccccceeee. 3-29
Wing Flap Position Indicator........coc.civmivincinicins 1-27%
v Wing Flaps.... i PR P ey IR 7
Wing Flap Selecmr I..euer T e
Valve, Fuel Level COntrol..... .. w.uuurersresmmmreeesens 7-8  Wing Inspection Lights........cviiinsiiiinin 4-33
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Ventilating System, Cargo Compartment ........4-10 ~ Vinterization Equipment — General
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Vertical Adjustment Lever, Seats ......ccocviivnninns 1-43
Vertical Velocity Indicators ......ccccisivininnnnnin. 1-36
VHF Command Radio... PRty oy
VHF Command Standb}r Transnutter ............... 4-23 Fd
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