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Preface

PREFACE

SECTION I, DESCRIPTION.

The purpose of this section i1s to describe the air-
plane, its equipment, systems and controls which are
essential to flight and which will be needed for one
complete non-combat mission in good weather at medium
altitode. All emergency equipment which is not part
of the iu:nl:lr'f equipment and all miscellaneous
equipment is almo covered in this section.

SECTION II, NORMAL OPERATING INSTRUCTIONS.

This section contains the steps of prm:eduru to be
asccomplished from the time the amircraft is spproached
by the flight crew until it is left parked on I‘.hu ramp
after accomplishing one complete non-combat mission
in good weather at wedium altitude.

SECTION III, EMERGENCY OPERATING INSTRUCTIONS.

This section clearly and concisely describes the pro-
cedure to be followed in meeting mny emergency (ex-
cept those emergencies in connection with the suxi-
liary equipment) that could reasonable be expected
to be encountered.

Revised 13 July 1950

SECTION IV, OPERATIONAL EQUIPMENT.

This section includes the description and operation
of all equipment not directly contributing to flight
but which enables the airplane to perform certain
specialized function. Included in this category are
such items of equipment aa: oxygen equipment; com-
munication equipment; lighting system; hull:mg, venti -
lating, and mnti-icing system; navigation equipment;
aerial delivery system; glider tow equipment; cargo
loading equipment; and casualty carrying equipment.

SECTION V, EXTREME WEATHER OPERATION.

The function of thim section is to set forth the pro-
per technique mnd procedure to be employed under con-
ditions of cold weather, hot weather, and desert op-
eration,

APPENDIX I, OPERATING CHARTS.
This section containas all operating data charta nec-

essary for pre-flight and in-flight mission planning
and includes a sample flight planning problen.

Ik
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INTRODUCTION

In order to identify instructions that are applicable
to only certain airplanes, & boldface letter is lo-
cated at the outside margin of the sppropriate pars-
graph such as the following:

1-64. AC VOLTMETER.

a. An ac voltmeter (5, figure 1-9) is in-
stalled on the right side of the instrument
panel in the crew compartment to provide in-

B verter voltage readings. This voltmeter suto-
matically provides a reading for whichever in-
verter is aoperating.

b. An sc voltmeter (5, figure 1-10) is in-

F stalled in the center portion of the overhead
panel to provide inverter voltage readings.
This voltmeter automatically provides s read-
ing for whichever inverter is operating.

This indicates that sub-peragraph a applies to Air-
planes AF Serial No. 48-319 thru 48- 345, and sub-
paragraph b applies to Airplane AF Serial No. 4B-346
and subsequent, as shown in the effectivity table.
Thus by glancing down the outside margin of any col-
umn, those parsgrephs spplying to a particular mir-
plane or group of mirplanes are easily segregated.

It is important to remember that all paragrsphs which

do not have a particular designation, such as out-
lined above, apply to all airplanes.

Revised 13 July 1950

Group Designation

Letter

0 EZEFELIOMODOD>

Introduction

EFFECTIVITY TABLE
C-1198 and C-119C Airplane

AF Serial No.

48-319
48-319
48-319
49-101
49-131
48-346
49-319
48- 319
49-119
48-319
49-125
48-319

and subsequent
thru 48-345
thru 48-355
and subsequent
and subsequent
md subsequent
thru 48-327
thru 49-11R
snd subseguent
thru 49-124
and subsequent
thru 49-139

Navy Serial No. 124324

thru
£9-140

124331
and subsequent

AIRPLANE SERIAL NUMBERS

C-119B - AF Serial No. 48-319 thru 49-118
C-119C - AF Serial No. 49-119 and subsequent
R40-1 - Navy Serial No. 124324 thro 124331
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Section |
Paragraphs |-] to |-8

SECTION |

I-1. AIRPLANE.

1-2. GENERAL. The Fairchild C-119B, C-119C, and
R4-1 mirplane 18 & two engine, twin boom, high wing,
land monoplane of all metal construction deaigned for
use as (1) & cargo carrier, (2) a troop or paratroop
transport, including facilitiea for aerial delivery of
supplies, (3) an mmbulance evacuation sirplane, or (4)
s glider tow plane. It accommodates a normal crew
complement of five men, i1ncluding a prlot, copilot,
navigator, crew chief, and radio operator. [t fea-
tures a tricycle-type landing gear with dual wheela on
each main gear strut. All equipment, with the excep-
tions of the hydraulic brake syatem, nose gear steer-
ing mechaniam, and the hydromatie propellers, in
electrically operated. Two constant speed four-
bladed revermible pitch propellers are driven hy
two supercharged radial engines. The twin booms
and empennage section are at a sufficient hexght
sbove the ground to allow & maximum of ease in the
movement of cargo through the cargo doors at the aft
end of the fuselage. Although closely resembling
the C-82A mirplane 1n appesarance, more powerful
engines, higher grosas weights, improved perform-
ance, and increamed pilot's visibility give thias
airplane greater dependability and efficiency charsc-
teriatica.

1-3. SIZE.
Wing Spmn ~-rreccrerrecenennn- 109 feet 2-3/4 inches
Fusel age lengthe«ccccceccnana- 60 feet 11-1/4 inches
Overall length--=----cccceecn. B6 feet 5-3/4 inchea
Height---=-=-======c-c-c2cu-u-- 26 feet 5-3/4 inches
Turning radiug--===ccccccccaas 30 feet

l-4. GPROSS WEIGHT. (Refer to paragrsph 2-2.)
1-5. LOADING. The contour of the mirplane fuselage

inm such that a rectangular cross section exiats
throughout the main cargo hold, permitting easy stow-
age of a larger number of types of cargo. The tri-
cycle landing 1e-r positions the entire cargo com-
partment in & level attitude when the sirplane 1a
parked. The height of the floor smbove the ground
in spproximately four feet, or truck bed level. 1In
order to fscilitate loading, the cargo hold 1a marked
mlong both sides to indicate lomd compartment limitae
and centroida. Paratroop doors with positive open
locks are slno installed in each of the cargo doors
for londing pasaengers and litter patients, or for

Revised 13 July 1950

discharging paratroopers during flight. The cargo
compartment dimensions are:

Height Clear (under trolley)-- 7 feet 7-1/2 inchea
Height Clear (under monorail)- B feet
Width Clear (15 inches above
floor)-==eceemccennnnnacnna. 9 feet 2 inchen
Width Clear (sbove 15 inchen)- 9 feet 10 inches
Area of Cargo Floor----<<----- 353 aquare feet
Volume of Cargo Space--------- 3150 cubic feet
Lengthe=sscrccccvcnnrsncancnas 36 feet 1] inches

1-6. AS A CARGD CARRIER. \Under various lomding
conditions, the airplane will transport 75-mm howitz-
ern, 37-mm guns, 40-mm enti-mircraft guns and car-
ringea, l0-wheel 2-1/2 ton truckas, large and amall
aircraft engines and cradles, propellers, and a mide
variety of other military equipment. When equipped
with special ramps snd load-diatributing devices,
1t can also carry light tanks, 75-mm guns and hal f-
tracks, and medium tanks., Close attention ahould be
paid to proper securing methoda, as well as weight
distrihution.

1-7T. AS A TROOP TRANSPORT. The mirplmne 1s equipped
with 20 folding seasts nlong the left side of the
fuselage, and 22 seats along the right side, to carry
42 troops or paratroops. Im addition, provisiona
are made for inastallstion of 22 more troop seata
along the center of the cargo compartment floor,
giving a total troop carrying capacity of 64. A
paratroopers’ static line 1sa stowed on the 1nside
of each cargo door, and may be rigged along the nides
of the cargo compartment for discharging paratroops
during flight. An serial delivery system in inatalled
slong the top of the cargo compartment to sutomat-
ically =ject aerial delivery supply contminers for
the paratroops.

1-8. AS AN AMBULANCE EVACUATION AIRPLANE. As an
ambul ance, the airplane carries 35 litters, 20 on
the right and 15 on the left, arranged along each
side of the cargo compartment. The litters are
mounted in seven tiers, 5 littera high, and each
1s supported by poats and web straps. Thirty-five
is the maximum number of litver patients which may
be carried, but various combinations of troops or
seated casualties and litter patients may be ob-
tained by removimg the litters in the region of the
seata. A total of T8 troopa may be carried when the
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Figure 1-3.

Il DOrinking water tanks

2. Lavatory water tank

3. APP ol supply

. Propaller oll supply

&, Fuel tanks ([ouwtboard)

6. Maln landing gear shock
strut

7« 0i1 tanka

airplane is used for emergency evacuation purposes,
with 64 troops seated and 14 litter patients, plus
the regular complement of four wedical attendantas.

1-9.  AS A GLIDER TOW PLANE. Ome 30, 000-pound glider,

Replenishing Diagran

B. Fuel tanks {( inboard)
9. WwWater injection tank (Alr-

planes group J and W)
10, Oxygen filler valvae
1. Battery
2. MHydraullic reservolr
i3. MNose landing gear shock strut
I% Extearnal power receptacle

or any number of glidera whose total gross weight
does not exceed 30,000 pounds, csn be towed. The tow
rope is attached to a release cylinder located om

the bottom of fuselage, just forward of rear cargo
doora.

MAIN DIFFERENCE TABLE

C-119B
Engines R-4360- 20
Water Injection No
01l Tremsfer System Yes
Instrument Lighting:
Ultreviolet light Yes
Ultraviolet and Red light No

Revised 13 July 1950

C- 119C R4Q-1
R- 4360- 20W R- 4360-20W
Yes Yes
No No
Airplane Group M Yes
Airplane Group 0O No
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Figure 1-4. Control Quadrant
l. Elevator trim tab control %. Propeller master control lever B:. Propeller pltch control swl tchas
wheals 5. Throttle controls (Copllot) 8. Resynchronization button
2. Friction awltches 8. Pitch limit Indicator 1ights 10. Contrel selector awltch
3. Throettle controls (Pllot) 7. Right engine sixture control Il. Left engine mixture control

I-10. ENGINMES.

1-11. Power for the C-119B sirplane is supplied by
two Pratt & Whitney R-4360-20, 28-cylinder,
four row, radial, air-cooled, tractor-type

'—i engines. Esch engine contains an sutomatic
power control unit. Both engines incorporate
a single-atage, variable mpeed supercharger
which is automatically controlled by movement

of the throttle. The engines are also equipped wmath

a torquemeter for determining actual power output

during operation. Each engine will produce 3250 bhp

at 2700 rpm on take off.

1-12, Power for the C-119C and R4Q-1 airplanes is
supplied by two Pratt & Whitney R-4360-20W,
‘J 28-cylinder, four row, radial, sir-cooled,
tractor-type engines, Each engine containa
an automatic power control unmit and an auteo-
rq matically regulated water injection aystem,
Both of the engines incorporate a single-
stage, variable speed supercharger which ia suto-
matically controlled by movement of the throttle.

4

The engines are also equipped with a torquemeter for
determining actual power output during operation.
At take off, each engine will produce 3250 bhp at
2700 rpm without water injection and 3500 bhp =t
2700 rpm with water injection,

Figure 1-4A. Water Injection Panel
(Airplane Groups J and N)

l« Left engine water Injection indicator 1lght
2. Water InJection swlitch
3. Right engine water InJection Indicater llght

Revised 13 July 1950
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1-13. AUTOMATIC POWER CONTROL UNIT. The R-4360-20
and R- 4360-20W engines are equipped with an sutomatic
power control unit which functions sutomatically, in
the high power engine operating range, to maintain
manifold pressures as selected by throttle position
regardless of changes in rpm, altitude, or airapeed.
When the engines are not running or when enginea are
operating in the low power range (up to 24-26 inches
manifold pressure) carburetor throttle valve is con-
trolled manually by the throttle. When the engines
are operating in the high power range (above 24-26
inches manifold pressure) the automatic power control
unit sutomatically actuates the carburetor throttle
valve or chenges the blower speed as required to main-
tain manifold pressure at any selected valve. In the
high power range response of the engine to the throt-
tle movement will be approximately that which would
be expected if the throttle were connected directly
to the carburetor throttle valve.

1-14. When the airplane is in a climb at a fixed
throttle position the automatic power control umit
will function first to mctuate the carburetor throttle
valve to muintein the selected manifold pressure up to
low blower critical altitude, and second to speed
up the blower as required to maintain the selected
manifold preasure up to high blower critical altitude.
It will be noted that for all high blower variable
speed operation the carburetor throttle valve remmines
wide open. During letdowns the blower speed is de-
creased and them the carburetor throttle valve is ac-
tusted to maintain the selected manifold pressure.

1-15. During climbs at more than normal rated power,
it will be noticed that a steady decrease in manifold
pressure will occur above high blower critical mlti-
tude. For all powers less than normel rated, the
mani fold pressure will be maintained as selected up
to the critical altitude for the particular combi-
nation of engine rpm and manifold pressure in use.

1-16. In some installations sm ocacillation of mani-
fold pressure may be experienced at the sltitude at
which the shift into high blower occurs without in-
dicated changes in torque pressure or rpm. Thia con-
dition is normal and should not be canse for dis-
continuance of flight. However, continuous operation
as such an rpm, manifold pressure, and altitode com-
bination is undersirable although it would not be
harmful. To stop these oscillations a change of any
or all of Lhe quantities mentioned sbove should be
made.

1-17. ENGINE CONTROLS.

1-18. ENGINE OONTROL QUADRANT. At the forward end
of the control pedeatal is mn engine control quedrant
(figure 1-4) containing propeller, mixture, dusal
throttle, and trim tab controls. An sdjustable fric-
tion device, electrically controlled by & switch
(2, figure 1-4) located on each ountboard throttlae,
is provided so that the pilot snd copilot may change
the smount of force required to operste throttles.

1-19. THROTTLE CONTROLS. Dual throttle controls,
(3, 5, figure 1-4) are installed in the control quad-
rant. The pilot's controls incorporate propeller
pitch reversing featurea. The "OPEN" snd " CLOSED"

sitions are conventional; however a third position,

REVERSE, " providea reverse pitch operation of the
propellers. When throttles are soved past "CLOSED"
into "REVERSE" range, pitch of propellers is reversed.

1-20. MIXTURE OONTROLS. A mixture control lever
(7, 11, figure 1-4) is provided on both the pilot's
mnd co-pilot's side of the control guadrant, fuel
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mixture for the left engine being controlled from
the pilot's side, and fuel mixture for the right
engine being controlled from the copilot'a side of
control guadrant. The engines are started with the
mixture control in "IDLE QUT-OFF." Take offs and
llndiﬂ§l are performed with mixture controls in
"RICH," while the "NORMAL" is used during normal
flight.

1-21. WATER INJECTION SWITCH. An "ON-OFF" switch
(2, figure 1-4A), located on the water injection
control panel, is provided for comtrol of the J
water injection system. When this awitch is

in the "ON" position and the throttles are full
forward, water is sutomatically injected into N
the carburetor blower throat. In the event of
engine failure the water flow for the dead engine will
mtomatically shut off, while the water flow for the
live engine will continue.

1-22. CARBURETOR AIR OONTROL.

a. The carburetor air systems are controlled
electrically by a knob (4, figure 1-5) on the M
pilot's switch panel. For temperature control,
the knob may be turned to "COLD® or "HOT" posi-
tion to gain deaired temperature. The "HOLD N
HEAT" position will hold airflow at last se-
lected condition. The knob may also be turned to
*FILTERED" position, to obtain that condition in
carburetor sir.

NOTE

When tuming control knob from "HOT®
or "HOLD HEAT" to "FILTERED," pause
at "OOLD" to allow sufficient time
for heat valve actuator to operate.

b. The carburetor air syatems are controlled
electrically by a knob (4, figure 1-5) on the
pilot's switch punel. For tempersture control, O
the knob may be turmed to "COLD" or "HOT" posi-
tion to gain the desired temperature. The
"OFF" position will hold air flow at last se-
lected condition. The "LOW AUTO" position will snto-
matically control the temperature at spproximately I5
degrees C, while the "HIGH AUTO" position will suto-
matically control the temperasture at spproximately
35 degrees C. The knob may also be turned to "FILTER"
poaition, to obtain that conditiom in carburetor mir.

NOTE

When turning control knob from
"HOT, " "LOW AUTO," or "HIGH AUTO"
to "FILTFR,” pause at "ODLD" to al-
low sufficient time for heat valve
actuator Lo operate.

1-23. MASTER BATTERY AND IGNITION SWITCH. Eagine
ignition is controlled by a master battery smd igni-
tion switch (25, figure 1-10), and two conventional
engine ignition switchea (5, figure 1-10), all of
which are located on the overhead panel. The fol-
lowing are the master battery and ignition switch
positions and the function of each position:

"IGN. OFF-BAT. OFF" - All internal source of power
is cut off,

"IGN. ON-BAT. ON" - In this position when startinmg
engines with battery, suxiliary power plant, or

external power source; for atarting suxiliary power
plant; and during normal airplane operation.

"IGN. ON" - Emergency position used to cut curremt
flow from the battery.
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Figure 1-5. Pilot’s Switch Panel

DELETER B. Alleron and rudder

Landing light swl bchaes trim tab eawltch

Laft and right sngline fusl 8. Alleron and ruddar

boos ter pump swl tchas trim tab Indlcator
Carbaretor alr contral 10, Awtomatic pllet serve

Left snd right engine clutch engage awlitch

cowl Tlaps awltches lle Avtomatic pllot turn-

Flap control handle and-plitch controller

Control pedental lights rheostat 12 Automatic pliot powar awitch
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1-24. ENGINE IGNITION SWITCHES. While the master
battery and ignition switch controls power flow to
all electrical systems, the two conventional ignition
switches are utilized for engine ignition purposes
only. These switchea remain in "BOTH" during air-
plane operation except during magneto check, at which
time they may be switched momentsrily to "L" and "R."

1-25. STARTER SWITCH. A single momentary-type tog-
gle switch (3, figure 1-10) on the overhead panel,
with "L" and "R" poaition, controls the direct crank-
ing starter on each engine.

1-26. COWL FLAP SWITCHES.
a. The engine cowl flaps mare electrically
controlled by two toggle switches (5, figure
‘:: 1- 5) on the pilot’s switch panel. These switch-
es are provided with "OPEN," "CLOSFD,"™ "OFF,"
and "AUTO" positions. The "OPEN" position is
used during all ground operations and for take
off, while the "AUTO" position is used for flight. In
the "AUTO" position the cowl flaps. are automatically
regulated, however, if the automatic control should
fail, the "OPEN" and "CLOSED" position may be utilized
ms necessary with the "OFF" position to hold the cowl
flapa st last selected position.
b. The engine cowl flapa mre electrically
[) controlled by two toggle switches (5, figure
1-5) on the pilot's switch panel. These switch-
N es are provided with "OPEN," "CLOSED," "OFF,"*
and "AUTO" positions. The "AUTO" position is
used for all pormul operationa and in this po-
sition the cowl flaps are sutomatically regulated in
flight. When the mirplane is on the ground the auto-
matic control is overridden and the cowl flaps will
remuin open. If cowl flaps should fail to operste
sutomatically, the "OPEN" and "CLOSED" positions may
be utilized as necessary with the "OFF" position to
hold the cowl flaps at last selected aetting.

1-27. ENGINE PRIMER. A momentary-type toggle switch
(4, figure 1-10) is located on the overhead panmel.
When held in the "L" or "R" position, fuel is injected
into the engine. The fuel booster pumps must be
operating to provide fuel pressure during primeing.

1-28. INDICATORS.
a. The engine instruments are comprised of
a tachometer (11, figure 1-11), manifold pres-
sure gage with purge valves (9, figure 1-11),
cylinder head temperature (8, figure 1-11),
carburetor air temperature (42, figure 1-11),
torquemeter (15, figure 1-11}), and fuel flow
(13, figure 1-11) indicators, all of which are dual
instruments,
b. The engine instruments are comprised of
[) a right sad left engine tachometer (11, figure
1-11), wanifold pressure gage with purge valve
r4 (9, figure 1-11?. cylinder head tempersture
(8, figure 1-11), carburetor air temperature
(42, figure 1-11), torquemeter (15, figure
1-11), and fuel flow (13, figure 1-11) indicators.

1-29. WATER TNJECTION INDICATOR LIGHTS. Right and
left engine water injection green indicator
J lights (1, 3, figure 1-4A) are located on the
water imjection comtrol panel. These lights
will come on when the engines are opersting and
N  vater injection switch is turned "ON” and will
remain on es long as water pressure is being

-supplied to the engimes. If the lights go out while
the water injection switch is "ON" it imdicates that
the water injection supply temk is empty.

|=-30. PROPELLERS.

Revised 13 July 1950
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1-31. The two Hamilton Standard, hydromatic, four-
bladed propellers are both full feathering and re-
versible. The propeller governors are remotely con-
trolled by an electric governor head. The engines
are saynchronized by an sutomatic synchronizer. Theae
propellers incorporate integral oil systems with
emergency provisions for replenishing the oil supply
from the engine o0il aystem. De-icing facilities of
the electrical type are also provided.

1-32. CONTROLS.

1-33. (ONTROL SELECTOR SWITCH. The control selector
switch (10, figure 1-4) is located on the control
quadrant and serves to select which of the three
propeller controls (master control lever, pitch con-
trol switch, or resynchronization button) are to be
functional. The positions of the control selector
switch and function of esch position are as follows:

"MAN" - Pitch control awitches operative.

"MASTER LEVER" - Pitch control switches and master

control lever operative.

"SYNCH" - Pitch control switches, master control

lever operstive, and sutomatic limited range syn-

chronization with resynchronization button oper-
Aative.

1-34. MASTER CONTROL LEVER. The master control
lever (4, figure 1-4) is located in the top center
of the control quadrent and controls both governor
heads simultaneously., This allows the pilet to in-
crease or decrease rpm of both propellers st the smme
time and still maintain eutomatic synchromization
once synchronization has been accomplished.

1-35. PITCH CONTHOL SWITCHES. Two propeller pitch
control awitches (B, figure 1-4) are located on the
control quadrant. These svitches allow the pilot
to increase or decrease the rpm of each propeller
separately or both propellers in unison.

1-36. RESYNCHRONIZATION BUTTON. The resynchroniza-
tion button (9, figure 1-4) is located on the front
of the control quadrant snd serves to resynchronize
the propellers at approximately 60 to 90 rpm esch
time the button ias depressed.

1-37. PROPELLER FEATHERING SWITCHES. Propeller
feathering is controlled by two push-buttonm type
switches (39, 46, figure 1-10) on the overhead panel.
Either button im pushed in to feather its corre-
spending propeller. After the propeller has become
fully feathered, the feathering button returns to
the neutral position. For unfesthering the propeller,
the button is pulled out snd held, until the tacho-
meter indicates 800 - 1000 engine rpm. The button
is then released and returned to neutral.

1-38. PROPELLER OIL LEVEL EMERGENCY SWITCHES. Pro-
peller oil level emergency switches (43B, figure 1-11),
with "AUTO-ON" and "OFF" positions, are provided
on the instrument panel. Under normal operation
these switches should remain in the "OFF" position.
When turned to the "AUTO-ON" position they provide
®n emergency automstic means of replenishing pro-
peller oil reservoir with engine oil.

NOTE

Switches are not for normal servic-
ing; only emergency replenishing.

1-39. INDICATORS.
1-40. PITOH LIMIT INDICATOR LIGHTS. Two pitch limit
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LEFT

ENGINE

RIGHT
ENGINE

| PAOPELLFA  ALDOLIGAY
- O BUPALY

SHUTTER

Figure 1-6. 0Oil System
Diagras

EMERGENGY
SHUT-OFF
EUGLE _

TANK

= SuPPLY

EMERGENCY
SHUT-OFF
*h@ VALVE

=] TRANSFER

indicator lights (6, figure 1-4) are located on the
control quadrant. FEach of these indicator lights
flashes on automatically when its corresponding pro-
peller reaches either full "INCREASE" or full "DE-
CREASE" rpm.

1-41. PROPELLER OIL LEVEL INDICATOR LIGHTS. Two
propeller oil level indicator lights (43A, figure
1-11) are provided on the instrument panel. These
lights sutomatically come on when the oil in the cor-
responding propeller reservoir is low and will stay
lit until the oil has been replenished.

I-42. OIL SYSTEM. (See figure 1-6).

1"31-

C

. An individual pressure-type oil aystem,
with dry crankcase and external oil tank, lubri-
cates each engine. An o1l tranafer avstem is
incorporated to permit the transfer of oil from
either tank to opposite tank, thus maintaining
an approximately equal level in both, and in-
suring an adequate supply for single-engine
operation. The oil quantity, oil pressure, or oil
temperature may he determined by dusl indicators
on the instrument panel,

b. An individual pressure-type oil system,

D with dry crankcase and external oil tank,

lubricates each engine. The o0il guantity and

N o1l temperature may be determined by separate

indicators for either engine on instrument
panel.

1-44. OIL SPECIFICATION AND GRADE, 0il used in this

lirgigga is Specification No. MIL-0-6082, grade 1100

or .

1-45. OIL TANKS. An oil tank, with a usable capacity
of 60 US gallons plus an expansion space of 12 gal-
lons is installed in each nacelle, aft of the wheel
well, to supply oil to the appropriate engine.

1-46. COONTROLS.

1-47. OIL COOLER SHUTTER SWITCHES. Two oil cooler
shutter switches (35, figure 1-10) are located on
the overhead panel. These switches control the flow
of mir through the oil cooler by regulating the shut-
ter at the exit of each cooler, thereby keeping the
oil which is returning from the engine, at a desired
temperature before 1t re-enters the oil tanks. During
normal operation, the switches are in the "AUTO
position. However, i1f system malfunction should make
automatic operation impossible, the shutter may be
manually operated by the "OPEN" and "(CLOSED" positiona
of the switches.
1-48. OIL TRANSFER SWITCH. An oil transfer switch
(12, figure 1-10) is located on the overhead
panel and is utilized to transfer oil from
either tank. A combination shut-off and drain C
valve at each o0il tank, and a reversible oil
pump in the center section, perform the oil
transfer operation. These unitas are elec-
trically and simultaneously operated by this switch.
0il is thereby transferred from the opposite tank
to the tank selected on the transfer switch.
NOTE

llpon completion of an oil transfer

operation, oil remasining in the

transfer line is automatically

drained overboard through valves
located at each oil tank,

1-49. OIL DILUTION SWITCHES. Two oil dilution
switches (6, figure 1-10) are located on the over-
head panel. These switches are utilized during
cold weather to thin the engine oil with fuel. A
30 percent dilution of the oil system may be accom-
plished in six to eight minutes.
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1-50. FUEL AND OIL SHUT-OFF SWITCHES. A fuel and
oil shut-off switch (40, 48, figure 1-10) is provided
for each engine. These switches are located on the
overhead panel and remain in the "NOBM" position
during normal operation. When placed in the "SHUT"
position, all fuel and o1l flow is immediately shut
off at the engine firewall.

1-51. INDICATORS.
a. Duasl o0il pressure (14, figure 1-11),
C oil level (39, figure 1-11), and oil temperature
(16, figure 1-11) indicators are located near
the center of the instrument panel,
[) b. Right and left engine oil pressure (14,

figure 1-11), o0il level (39, figure 1-11),

and o1l temperature (16, figure l-lf?]indicltnr:
N are located near the center of the instrument

panel.
|=52. FUEL SYSTEM. (See figure 1-7.)
1-53. Each engine is provided with its own separate
fuel aystem and two fuel tanks. Both systems and
both sets of tanks are interconnected by s cross-
flow system which makes it poassible to operate either
engine on any one of the four tanks. Fach aystem
provides facilities for engine priming, oil dilution,
and vapor return from carburetor. A shut-off switch
for each engine 1s available to the pilot for shut-
ting off the fuel mand oil flow to either engine in
case of emergency.

1-54. FUEL SPECIFICATION AND GRADE. Fuel used in
this mirplane is Specificsation No. MIL-F-5572, grade
115/145 (recommended) or Specification MNo. MIL-F-5572,
grade 100/130 (altemnate).

NOTE

For alternate fuel grade operating
limita, refer to paragraph 2-22.

1-55. FUEL TANKS.
m. Four bladder type fuel tanks are utilized
in the fuel saystem, one on each side of the
M center section and one in each wing panel. Each
set of tanks is interconnected and may be used
rq_ to supply fuel to either engine by operation
of the selector switches in the crew compart-
ment. The highest cell of each tank is vented to the
atmosphere in such a manner that no spilling or si-
phoning of the fuel is possible, Each tank ia pro-
vided with a marked filler neck and drain for over-
flow fuel. A sump i1s located at the bottom of each
tank with & drain to permit removal of sccumul ated

Section |
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water and foreign matter. The total usable fuel is
16,788 poundas.

b. Four self sealing fuel tanks are utilized
in the fuel system, one on each side of the
center section snd one in each wing panel. Each o
set of vanks is interconnected and may be used
to supply fuel to either engine by operation of
the selector switches in the crev compartment.
The highest cell of each tank is vented to the atmosa-
phere in such a manner that no spilling or siphoning
of the fuel is poasible. FEach tank is provided with
marked filler neck and drain for overflow fuel. A
sump is located at the bottom of each tank with
drain to permit removal of accumulated water and
foreign matter. The total usable fuel is 15,744
pounda,

1-56. CONTROLS.

1-57. FUEL SELECTOR SWITCHES. Two four-position
fuel selector awitches (38, 47, figure 1-10), in-
stalled on the overhead panel, electrically operate
s crossflow valve as well as individual tank shut-off
valves. The positions of the fuel selector switches,
and the function of each position are aas follows:
"OFF" - When switch is in "OFF," all fuel supply ia
shut off from itas respective engine.
"INBOARD" - When the selector switch is in this
position, fuel is supplied to its respective engine
from the inboard tank.
"OUTBOARD" - When the selector switch is in this
position, fuel 1s supplied to its respective engine
from the outboard tank.
"CROSSFLOW® - With one of the selector awitches
in this position, fuel will be supplied to both
engines from the tank selected by the other selector
switch.

1-58. BOOSTER PIMP SWITCHES. Two fuel booster pump
switches (3, figure 1-5), one left and one right,
are mounted on the control pedestal and operate the
booster pumps in the fuel tanks. When thease awitches
are in the "NORMAL ON" or "FMERGENCY ON" positions,
and the corresponding fuel selector awitch is in
any position except "OFF" or "(CROSSFLOW," the booster
pump will operste. When booster pump awitches are
OFF," the pumps are inoperative.

1-59. FUEL AND OIL SHUT-OFF SWITCHES. A fuel and
o1l shut-off switch (40, 48, figure 1-10) ias pro-
vided for each engine. These awitches are located
on the overhead panel and remain in the "NORM" posi-
tion during normal operation., When placed in the
"SHUT" position, all fuel and oil flow is ashut off
st the engine firewall.

FUEL QUANTITY DATA CHART

Tanks Numbe r Usable Fuel Expansion Space Unusable Fuel-Level Total Volume
(Pounds Each) (Pounda Each) Flight (Pounds Each) (Pounds Each)
Airplane Groups Airplane Groups Airplane Groups Airplane Groups
NN [#] NN 0 KN 7] ¥ N ]
Inboard 2 2964 2742 20 B4 18 43 3072 | 2869
Outboard 2 5430 3130 168 159 36 53 5634 | 5342
UNUSABLE FUEL CHART - WINGS LEVEL
Flight Inboard Outboard Flight Inboard Outboard
Attitude (Pounds Each) (Pounds Each) Attitude (Pounds Each) { Pounds Each)
Airplane Groups Airplane Groups Airplane Groups Airplane Groups
NN 0 N N o M N /] NN 0
5% Up 12 13 26 33 5% Down 20 20 43 48
10° Up 59 56 106 107 10° Down 76 68 L35 140
15° Up 138 130 236 223 15° Down 157 145 296 213
207 Up 230 210 425 391 20° Down 237 226 203 455
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Figure 1-7.

1-60. INDICATORS.
8. Arranged near the center of the inatrument
panel are four fuel quantity indicators (41,
C figure 1-11). These indicators are calibrated
in pounds and relate separate fuel level read-
ings for each of four tanks. If ac power fail-
ure occurs, each fuel level indicator pointer
will remsin where it ia at that time, thus providing a
reference for fuel calculation during the remainder
of the flight. An indication is also given of fuel
in the tanks st the time the engines are shut off.
Each indicator may be tested by a "TEST" button on
the case. This causea the pointer to move counter-
clockwise 1f the indicator i1a functioning properly,
and to remain atill 1f electrical failure has oc-
curred. A dual fuel flowmeter (13, figure 1-11)
mmd & dual fuel preasure indicator (10, figure 1-11)
are also provided.
b. Arranged at the bottom center of the in-
D strument panel are four gquantity level indica-
tors (41, figure 1-11). These indicators are
rq_ calibrated in pounds and relste separate fuel
level readinga for each of the four tanks. If
ac power failure occurs, each fuel level indica-
tor pointer will remamin where it is at that time, thus
providing s reference for fuel calculation during
the remainder of the flight. An indication is also
given of fuel in the tankas st the time the engines
are shut off. Each indicator may be tested by a»

Fuel System Diagran

"TEST" button on the case. This causes the pointer
to move counterclockwise 1f the indicator ia func-
tioning properly, and to remain still if electrical
failure has occurred. Right and left engine fuel
flowmeters (13, figure 1-11) and fuel pressure (10,
figure 1-11) indicatora are also provided.

|I-61. ELECTRICAL SYSTEM.

1-62. The electrical system is & 24-volt, direct
current, linllﬂ‘ conductor-type, except where two
conductors are necessary to minimize deflections
of the magnetic compasses. Inverteras are installed
to supply alternsting current to the various unitas
in the airplane. The various electrical circnits
are protected by push-pull type circuit breakers,
moast of which are mounted on a circuit breaker sec-
tion of the overhead panel. Engine generstors, an
auxiliary power plant, and an external power re-
ceptacle are installed to supplement and relieve
the power load of the battery.

1-63. EXTERNAL POWER RECEPTACLE. The external
power receptacle (14, figure 1-3) is located on
the right side of the fuselage just forward of the
propeller plane area. A spring-loaded access door
is installed over the external power receptacle
in such s manner that it is held in place during

flight.
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|-64. BATTERY. A 24-volt, 34 ampere-hour shielded
ntorage battery (11, figure 1-3} 1a installed under
cargo compariment floor just aft of rear spar f[rame,
in siuch a manner as to be easily acceamble from the
outside. It 1s controlled by a relay, which in turn
in controlled by the maater battery and 1gnition

smitch (25, figure 1-10) on overhead panel. When thia
1a 1n "IGN. DN-BAT. ON," battery circunt is closed,
I-65. CONTROLS,

I-66. MASTER BATTERY AND TIGNITION SWITCH. (Refer

| to paragraph [-23.)

I-67. GENERATOR SWITCHES. A left and right gener-
ator swmitch (2, figure 1-10) 18 located on the over-
hewd panel. FEach of these awitches contrnlas a 24-
volt, direct current generstor which 1s inatalled
on each engine. The positiona of the generator
awitches, and the function of each position are aa
follows:
"OFF" - Generstor inoperstive.
"ON" - Generator operative. In this position
during all normal flight operations.
"HESKET" - Is temporarily placed 1n this position
when ammeter indicator light shows that conurol
relay has opened circuit becsuse of excessive power
load., The "RESET" position resets the relay and
allowa current to flow. [f, however, the indicator
light continuea to flash on after the relay has been
reset, 1t denotes a decided mal function in the
Eenerator circuilt.

1-68. MAIN AND SPARE INVERTERS SWITCH. A msingle

Lwo-position inverter awitch (33, figure 1-10), lo-
cated on the overhead panel, manually controls aelec-
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Fegure -8, (irecurt Breaker
Panel

l« Abtrplane Group O only
2. Alrplane Group € only
3. Alrplane @Group C
(011 Tranefar)
dirplana Group J
{Water |njectlon)

tion of two single-phase, [l15-vole, 2500 volt-mmpere,
W0 cycle, mlternating current invertera. Theae in-
vertera supply ac power required for sutosyn inmtru-
ments, magnetic compass light, pilot's directional
gyro, gyro horizon i1ndicators, and communicationas
equipment, and are installed on a shelf in the top
rear of the cargo compartment. (me inverter i1m con-
sidered the main, while the second 1m vtilized an a
apare, Main inverter failure i1a automatically offset
by operation of the spare inverter. The "MAIN®™ and
"SPARE" positiona of the inverter switchea are util-
1zed for manual selection. Two warning lights (29,
figure 1-11), on the inatrument panel, indicate fml-
ure of either the "MAIN® inverter or "HYTH® inverters.

1-69. AUTOMATIC PILOT INVERTER SWITCH. A single
two-position auto pilot inverter swatch (33A, figure
1-10), with "0OFF" and "ON" positions, i1s located on
the overhead panel. This awitech controla the 1000
volt-ampere, three-phase automatic pilot 1nverter
located on & shelf 1n the top rear of the cargo com-
partment. A warning light (28A, figure 1-11), located
on the inatrument panel indicates foilure of the
sutomatic pilot i1nverter.

1-70. VOLTAGE REGULATOR FHFDSTAT. A voltage reg-
ulator rheostat (4, figure 1-15), for each engine
and the APP, 1a provided in the right wall of the
crew compartment. Theae rheoatats are used i1n making
ad justments in the voltage regulator,

CAUTION

e not increase the voltage above
28, 5.

I
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1-71. CIRCUIT BREAKFRS. A circuit breaker panel
(figure 1-8) at the aft end of the overhead panel,
contains self-identifying, push-pull Lype cireuit
breakers for most of the electrical control circuits
in the airplane. Circuit breakers are also inatalled
in the main, power, nose, auxiliary floor, and radie
junction hoxes.

CAUTION

The circuit breakers should not be
utilized as awitches.
1-72.  AUXILTAHY POWER PLANT.
n. A 175-ampere, 28.5 volt suxiliary power
Fi plant [APP) 1s located in the accessory equip-
ment compartment, aft of the crew compartment.
This unit is used in supplying electrical cur-
N rent for starting the engines, operating elec-
trical equipment on the ground, charging the
battery, and other auxiliary electrical purposea. The
APP controls are located at the crew chief’'s station
and consiat of a EOov¥yernor control lever {l, figurf
1-9), & control switch (4, figure 1-9) and an 1gnition
switch (2, figure 149). The positions of these con-
trols and function of each position are as follows:
Governor Control Lever:
"CHOKE" - In this position for starting.
"TDLE®" - In this position for warm up and slow
operation.
"WIN" - In this position for normal operation.
Cantrol Switch:
"START AND RESET" - In this position for starting.
Switch 18 also returned temporarily to this posi-
tion to reset generator control relay when APP
voltmeter indicator light denotes overload condi-
tions in APP generator circuit.
"ON" - Generator operative, In this position for
normal operation.
"OFF" - In thia position for cutting out genera-
tor.

Figure [-9.

APP Controls (Airplane
Groups K and N)

I. @overnor contral lever

2. lgnition switch

3. Accessory equipment compartsent
dome |lghts awitch

8. Control switch

AN Ol~115CCA-|

Igmition Switch:

"ON" - In this position for turning on ignition
to APP unit.
"OFF" - In this position for turming off 1gnition

to APP unit.
b. A 175-ampere, 2B.5-volt auxiliary power
plant (APP) is located in the mccessory equip-
ment compartment, aft of the crew compartment. l_
This unit 18 used i1n supplying electrical cur-
rent for starting the engines, operating elec-
trical equipment on the ground, charging the
battery, and other amuxiliary electrical purposes. The
APP controls are located at the crew chief's station
and consist of a governor control lever (1, figure
1-9A), starter awitch (4, figure 1-9A), generator
control switch (5, figure 1-9A), and an 1gnition
swmitch (2, figure 1-%A). The positions of these con-
trola and function of each posmition are as follows:
Governor Control Lever:
"CHOKE" - In this position for starting.
"IDLE"™ - In this position for warm up and slow
operation.
"RUN" - In this position for normml operation.
Starter Switch:
"START" - In this position for atarting.
"ON" - Moved to this position once APP 1s running.
"OFF" - In this position for shutting off the
fuel supply to APP.
Generator Switch:
"GEN. (N" - In this position for turning APP gen-
eralor on,
"RESET" - In thias position temporarily to reset
generator control relay when APP voltmeter in-
dicator light denotes overload conditions in APP
nerator circuit.
FF" - In this position for turning generator off,
Ignition Switch:
"ON" - In this poaition for turning on ignition
to APP unit.
"OFF" - In this position for turning off ignition
to APP unit,

Figure 1-94. APP Controls (Airplane Group L)

I« Bovernor control

2. |gnltion awltch

3. Accessory equlpment compartment
doma light swltch

%, Starter awltch

6. @Generator switch

lavar
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F
3.

N.
5.
6.
T.
B.

10,
Il
12.

13.
| 8,
15.

Al Ll tude indlicator
light=-Below
Altitude Indicator light=-

Prasat (Airplana group A)
kltitude Indicator 11lght-
hbove (Airplane growp A)
Radio altitude Indicator
Markar beacon Indicater
Iight

Blind landing Indicator
Alr speed Indicator
Directional gyro Indicator
@yro horizon Indicator
Cylinder head temperature
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Manl fold pressures gage
and purge valves

Funl pressure Indlcator

Tachome ter
Remote Indlcaling com-
PEEN

Fusl flowmeter Indicator
011 pressere Indicator
Torquematesr gage
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1-T4. AC VOLTMETER. An ac voltmeter (30, figure
1-11) 1s inatalled on the instrument panel to provide
inverter voltage readinga. This voltmeter auto-
matically provides a reading for whichever inverter
18 operating.

1-75. DC YOLTMETER AND VOLTAGE SELECTOR SWITCH., A
dc volumeter and voltage selector switch (27, 28, fig-
ure 1-11) are installed on the instrument panel to
provide engine generator, APP generator, and main bus
vol tage raldingt* When the selector switch is turned
to "APP GEN," "R. GEN," "L. GEN, " or "™MAIN BUS, " the

voltmeter will give corresponding readings.

1-76. AMMETERS. Three smmeters (percent load meters)
and three indicator lighrs (32, 33, 34, figure 1-11)
are located on the instrument panel, one for each of
the two engine generators, and one for the APP unit.
When one of the smmeter indicator lights flashes on,

AN OI=-115CCA=-I

it indicates that the control relay for that particu-
lar generator has opened the circuit because uf ex-
cessive power load, thus making it necessary to place
the respective generator switch temporarily to the
"RESET" position in order to reset the relay and
allow current to flow.

|=77. HYDRAULIC SYSTEM.

1-78. The hydrasulic system is utilized to operate
the nose wheel steering mechanism and the dual wheel
brakes on each main landing gear. A normal operating
pressure of 980-1160 psi is maintained by an automatic
pressure switch and a hydraulic pump. If the main
system preasure falls below 980 psi, the pump will
sutomatically operate to maintain normal operating
preasure. If the pressure should fall below R00
psi, a red waming light on the instrument panel will
glow, indicating to the pilot that unsafe pressure
conditions exist. When the main system pressure
reaches 1160 psi, the pressure switch will auto-

1
TW7
19
3
% AIRPLANE GROUP C A A [ 4 6
18
5
o'
o
17
16
7%

s o

* g 12 iy %

13
7 M1 9
[ PRESSURE El MASTER BRAKE CYLINDER LINES [EE] STEER CYLINDER LINES
3 SUPPLY £ BRAKE LINES 3 RETURN LINES
Bl AIR PRESSURE LINE [ VENT LINE
Figure 1-12. Hydraslic System Diagrom
l. Stoesr cylinder 8. Restricter I5. System pressure gage
2: Pressura reservoir 9. Reservolr I16. Brake system sccumula-

3. Steer system accummulator 10. Pump

tor

8. Master brake cylindars 11« Filter I7. Accumulator air pressurse
6. Powar brakes valve 12, Pressure rolief valve gage

6. Prossurm ralief valwva 13: Fressure awlitch I8, Sequence shut=off valve
7. Check valve 1% Snubber 9. 3Steer valve

Revised 13 July 1950




AN Ol=115CCA~-|

matically stop operstion of pump, thus maintaining a
constant operating pressure in main hydraulic system.

1-79. (CONTROLS.

1-80. WHEEL BRAKES. The wheel brakea are applied by
depressing toea of pilot's or copilot's rudder pedals.

1-81. EMERGENCY BRAKE (PARKING). The emergency
brake (parking) control hendle (11, figure 1-14) is
located below the side window at pilot'as atation and
is provided with "ON" and "OFF" positions. The con-
trol handle is used to apply brakes when airplane is
parked or for emergency stops. When the control
handle is in any intermediate position between "OFF"
end "ON" = graduated portion of the braking power
is obtained.

WARN ING

When the control handle is in the
"ON" position, brakes are full on.
Do not use foot brake when applying
emergency brake,

1-82. HYDRAULIC BRAKE SWITCH. A hydraulic brake
switch (34, figure 1-10) on the overhead panel, con-
trols entire hydraulic system. With this switch in
"AUTO" position, pressure is sutomatically maintained
by hydraulic pump and automatic pressure switch. If,
however, pressure switch fails to function auto-
matically the hydrsulic brake switch may be held in
"MAN" position until sufficient pressure is built up.

NOTE

When awitch is turned to "OFF,"
and toes of rudder pedals are
pumped, pressure in hydraulic lines
18 released., This is done only when
flying in combat zones. However,
with landing gear extended, and
switch "OFF," pressure will build

up as in "AUTO."

1-83. INDICATORS. A hydraulic system pressure gage
(40, figure 1-21) is located on instrument panel.
If hydraulic pressure falls below BOD psi, the hydrau-
lic pressure warning light (40, figure 1-11), located
on the instrument panel, will flash on. The sccumu-
lator, prelosded to 450 psi, has a pressure gage
located adjacent to it on the suxiliary floor.

|-B4%. FLIGHT CONTROLS.

1-85. The primary flight control surfaces sre con-
ventionally operated from either the pilot's or co-
pilot's stations, while spring tabs are incorporated
on each rudder and the elevator to afford sssistence
to the pilot in control movement. These tabs are
spring operated and are adjusted to operate auto-
matically with movement of the controls. A flete-
ner tab is incuorporated on each inboard aileron.

1-86. CONTROL WHEFLS AND RUDDFR PEDALS. Dual con-
trol columns and rudder pedals for mileron, elevator,
and rudder comtrol, ere of the conventional type.
The madder pedals may be sdjusted to suit the stature
of the pilot and copilot by means of an edjustment
wheel below the instrument panel.

1-87. TRIM TAB CONTROLS. The aileron trim tab,
installed in the right inboard ailerom, and rud-
der trim tabs installed in the upper trailing edge of
each rudder, sre ull electrically operated by a switch
(8, figure 1-5) on the pilot’'s awitch panel. An
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indicator (9, figure 1-5) for thesme tabs is located
adjacent to the control awitch. An elevator trim
tab, installed in the trailing edge of the elevator,
is operated manually by eleveator trim tab control
wheele (1, figure 1-4) locsted on each side of the
engine control quadrant.

1-gB. WING FLAP OONTROLS. Wing flaps, of the slotted
type, are installed in the trailing edge of each
wing between the inboard edge of the aileroas and
the outboard side of the nacelle, and between the
inbosrd side of the nacelle and the side of the
fuselage. These flaps are electrically operated by
a control handle (6, figure 1-5) at the right side
of the engine control pedestal with "DOWN,"™ "TAKE-
OFF," and "UP" positions. The position of the flapa
is shown by an indicator (35, figure 1-11) on the
instrument panel. The flaps may also be operated
manually in the event of electrical system failure by
inserting & handcrank (4, figure 1-16) in the socket,
located at top rear of the cargo compartment.

Figure |-13, DELETED.

1-89. FLIGHT CONTROLS LOCK,
CAUTION

When engaging controls lock, during
moderate to heavy winds or guaty
conditions, head airplane into wind
to prevent damage to control lock
system or incomplete locking result-
ing in possible elevator damage.

1-89A. The flight controls lock is located under s
cover plate on the floor directly in front of the
pilot's sest. The controls are locked by placing the
primary controls in neutral, opening the access door
(8B, figure 1-14), and pulling up on the plunger
handle (BA, figure 1-14). While pulling up on the
plunger handle, a slight back and forth repid motion
should be spplied to the control column end wheel and
rudder pedals to seat lock csms st control surfaces.
Positive lock of the surfaces can be checked by wp-
plying pressure to the controls. A cable (SA, figure
1-14), which is under tension, is then extended from
the plunger and fastened to a hook at the top of the
canopy. This conspicuous arrangement mskes it im-
possible for the pilot to amttempt flight operations
without firat unlocking the controla. To unlock the
flight controls the ceble ia unhooked from the canopy
and returned to its position in the plunger. The
plunger is then pushed down into the floor.

CAUTION

Do not allow cable handle to smap
back into plunger.

1-90. TINDICATORS. The wing flaps position indicator
(35, figure 1-11) is loceted on the instrument panel.
The rudder and aileron trim tab position indicator
(9, figure 1-5) is on the pilot's switch panel. An
elevator trim tab indicstor is incorporated on each
side of the engine control quadrant. Trim tab posi-
tion indicators sre calibrated in degrees.

I=81. AUTOMATIC PILOT.

1-92. A type F-1, electrically operated automstic
pilot is inatalled in the airplane to provide control
of the ailerons, rudders, snd elevator. It is =
system of sutomatic controls which holds the airplane
on any aelected magnetic headings; brings it back
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Figure 1-16. Pilot*s Station

l« Intearphone controel box

Ihe Interphons |ight rheostat
(Alrplane Growp 0)

2. Slde window lock

8. Mose gear steering handle

%, Jump slgnal control box

5. Astomatic pllot disconnect

laver

EA. Flight controls lock tape
and hook

6. MNoss gear stearing Indl-
cator

7. Ahutomatic pllot clutch
disengage button
A, Rudder pedal ad ustment

whaeel

BA, Flight controla lock
plunger

88. Fllght controles lock ac-
cess doaor

8., Oxygen flow Indicator

i0, Oxygen prossurs gage

I0Ak. Seat ad)untment laver

Ils Emergency brake

12. @)lider towrope ralsase
handle and Indlicater
Iight

13, Shoulder harnsas Inartia
rael lock control

without overawing when momentary displacements occur;
and simul taneously keepa it stabilized in pitch and
bank. While under automatic control, the mirplane
can be made to climb, dive, and execute coordinated
turna. With the aystem operating, the suto pilot
is always aynchronized with the controla of the sir-
plane and continues te function even when disengaged.
It 1a, therefore, always ready to take over smoothly,
and maintain the heading and sttitude of the mirplane
at the moment of transfer from manusml to mutomatic
control. The suto pilot'a response to displacement
allows corrections to be made with a minisum of sur-
face control movement. It includea a turn-and-pitch
controller, two servo clutch dikengage awitchea, »
power switch, a servo clutch engage switch, and dual
servo disconnect levers. With the exception of two
servo clutch disengage awitchea and dual servo dis-
connect levers, the muto pilot controls are located on
the control pedestal. An sutomatic pilot inverter,
with contrel switch on the overhead panel, is provided
to supply ac power to the sutomstic pilot circuirt.

18

AN Ol=115CCA-I

1-93. CONTROLS.

1-94. OONTROLLFR. The turn-and-pitch controller
(11, figure 1-5) changes the sttitude of the mirplane
while the suto pilot 1s engaged. It contmins » bank-
trim adjustment wheel on the face, a turn-control
knob on the face of the bank-trim adjustment wheel
and a pitch-trim control on the right side of the
controller.

1-95. TURN-CONTROL KNOB. (See 11, figure 1-5.)
The sutomatic pilot systes utilizes three separate
servos, one each for rudder, mileron, and elevator
operation respectively. The signals controlling theae
servos through the turn-control knob are coordinated
to permit the execution of an sutomstic turm in
flight. In straight flight, the turn-control knob
remains in & neutrsl position snd is held there by
means of & lever which engageas a detent on the turn-
control knob shaft. When the turn-comtrol knob 1a
moved either right or left, for turniag the airplene
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right or left respectively, the lever is moved out of
the detent and operates a switch which controlas a
clutch solenoid in the master direction indicator.
The direction signal is thus disconnected whenever an
sutomatic turn is made, allowing the airplane to turn
in the selected direction.

1-96. BANK-TRIM ADJUSTMENT WHEFL. (See 11, figure
1-5.) The bank-trim adjustment wheel, is funda-
mentally a mesns of adjusting the sirplane to a more
desirable flight attitude about its lateral axis
without disengaging the suto pilot. When it is moved
to the right or left, an electrical signal is gen-
ersted which actuates the sileron servo to move the
milerona in the proper direction, thereby resetting
the lateral trim of the mirplane.

1-97. PITCR-TRIM CONTROL. (See 11, figure 1-5.)
The pitch-trim control is the means by which the
pirplane may be placed in a climb or dive, or trimmed
to a nose high or nose low flight attitude, without
disengaging the auto pilot. When it is moved to the
"UP" or "DOWN" position, the amirplane will nose up
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Figure 1-15. Copilot’s
Station

le Jump mignal control box

2. 3lde window lock

ZA: Interphons light rheo-
stat (Alrplane Groups 0)

3. Interphone centrol box

%. Voltage regulator rheo-

s tats

6. @lider towrope release
handle and indicator
light

A« Seat adjustment lever

58. Shoulder harness Iinertis
reel lock coentrol

6. Oxygen pressure gage

7« Oxygen flow Indicator

TA: Hydraulic pressure reser=
vol r*

7B. Rudder pedal adjustiment
wheal

B. Automatic pilot discon~
nect lavar

8. Automatic pilot clutch
dlsengage button

or down to an extent corresponding to the amount
of movement of the pitch-trim control.

1-98. POWER SWITCH. The power supply for the suto-
matic pilot is controlled b: a switch (12, figure
1-5) located on the pilot's switch panel which muat
be turned to the "ON" position for two minutes be-
fore it is desired to engage the sutomastic pilog
to the flight controls. This is necessary to pro-
vide sufficient time for the servo amplifier to
WArm up.

1-99. CLUTCH SWITCHES. The servo clutch engage
switch (10, figure 1-5) is pushed to engage the muto-
matic pilot. Each control column wheel contains
a push-type servo clutch disengage button (7, figure
1-14 and 9, figure 1-15) which ia pushed in, to
normally disconnect the servo motors from the flight
controls.

1-100. DISCONNECT LEVERS. Duasl servo disconnect
levers (5, figure 1-14 and 8, figure 1-15) one lo-
cated on each side of the crew compartment mt the
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pilot's and copilot's stations, are used to disconnect
the servo clutches from the nirplane flight controls
in case of emergency, Theae should be pulled only
in the event of electrical system failure aor some
other emergency, as the sutomatic pilot cannot be
engaged again in flight before resetting on the
ground.

1-101. INDICATORS. The auto pilot instruments con-
sint essentimlly of a master direction indicator
(19, figure 1-11), & rate gyro control (turn and
bank ) if% figure 1-11), and & vertical gyro control
(21, flguru 1-11), all of which provide conventional
instrument rtldlngu as long as the master battery and
ignition and muto pilot inverter switch is on,

|-102. LANDING GEAR.

1-103. Retraction and extension of the tricycle type
landing gear is accomplished by electrically driven
screw-Lype actuators. Hoth the nose and the main gear
are retracted and extended simultanecusly, either
operation requiring a maximum of 10 seconda. Fach
of the main gears 13 equipped with dual wheels, and
the nose wheel 1a8 steerable 62 degrees 1n either
direction.

1-104. OCONTROLS.

1-105. CONTROL SWITCH. The landing gear control
switch (38, figure 1-11) 1s located on the 1mstrument
panel. This switch has "OFF," "LP," and "DOWN" posi-
tions and serves Lo extend and retract the gear for
all normal operations.

Figure {-16. MNain Landing Gear
Emergency Controls

Emergency up~lock releass
hand| as

2. Emargency release crank sock-
etn

3. Emargency crank clutch eangage
hand | an

4. Emergency hand crank and ex-
tens ion

B« Clrcuit breaker amargancy
override awltchas
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CAUTION

The landing gear control switch
must never be reversed before the
up or down cycle is completed.

1-106. FMERGENCY SWITCH. The landing gear emergency
smitch (36, figure 1-11) is located on the instrument
panel and is marked "EMERGENCY." Thia awitch permits
the pilot to retract the gear during the landing or
take-off roll 1f circumstances should arise that de-
mand this operstion.

1-107. CIRCUIT BREAKER AND OVERRIDE SWITCHES. The
main landing gear system 1s protected by circuit
breakers 1n the nacelle junction boxes. Hight and
left override switches (5, figure 1-16) are provided
to supply current to the gear actustors regardleas
of the setting of the circuit breakers. If the cir-
cuit breakers pop-out because of jamming of the main
| anding gear, holding these switches in the "ON"
position and operating the landing gear contrel switch
will supply current to the sctuators.

1-108. EMERGENCY UP-LOCK RELEASE HANDLES. The two
main landing gear up-lock release handles (1, figure
1-16) are located just above the doorway leading
from the cargo compartment to the nose compartment.
[f the electrical system should fail to extend the
gear, these handlea, when pulled, release the lock
holding the main landing gear in the up position, thus
allowing it to free fall. The up-lock release handle
for the nose landing gear (figure 1-17) 1a located in
the center of the cargo compartment forward bulkhead.

um P
LEFT RIGHT
MAIN GEAR | MAIN GEAR
EMERGENGY EMFWLHNH
HAND CHANS MAND CRAMN
SOCKET SOCKE T
CAUTION
CESERYE WSTRLUETION FLAZANMD &
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NOTE

Once the up-lock release handles
have been pulled, the up lock is
inactive until the ground crew re-
sets the emergency extension mech-
snism in the nacellea,

1-100, FMERGENCY (CHRANK CLUTCH FNGAGE HANDLES. The
two main landing gear emergency crank clutch engage
handles (3, figure 1-16) are located over the door-
way leading from the cargo compartment to the crew
compartment, and between the two main landing gear
up-lock release handles. Theae main landing gear
emergency crank clutch engage handles, when pulled,
and latched in the rack, engage the clutch on the
landing gear manuml extension mechanism to the clutch
on the sctuator so that the hand crank can be utilized
to manually move the landing gear into the locked
position.

MOTE

(mce the hand crank clutch engage
handle has been pulled, the hand
erank clutech will remsin engaged
until the ground crew resetas Lhe
emergency extension mechanism in
the nacelles.

1-110. EMFRGENCY HAND CRANK.
8. The emergency hand crank (4, figure 1-16)
is fanmtened by stowage brackets to the forward
<:: bulkhead and consists of a crank and crank ex-
tenmion. The crank sockets (2, figure 1-16)
are located on the ceiling of the cargo com-
partment and are utilized, together with the
crank, for manuslly opersting the main landing gear.
With exception of the up-lock release handle, the
construction of the nose landing gear does not neces-
sitate facilities for manual operation, as the force
of gravity 1s sufficient to drop the nose gear into
the locked position.
b. The emergency hand crank (4, figure 1-16)
[) is fastened by atowage brackets to the forward
bulkhead and consiats of a crank and crank ex-
r\I tension. The crank sockets (2, figure 1-16)
are located on the ceiling of the cargo com-
partment. A support i1s provided under the hand
crank socketa., When crank 1s used for manual oper-
ation of the landing gesr it 1s inserted through the
support and into the socket. With exception of the
up-lock release handle, the construction of the noae
landing gear doea not necessitate facilities for
manual operation, as the force of gravity is asuf-
ficient to drop the nose gear into the locked posi-
tion,

1-111. INDICATORS. A warning horn, three green in-
dicator lights, and one red indicator light (37,
figure 1-11) located on the instrument panel, com-
prise the landing gear position indicating aystem.
The warning horn will blow at any time when landing
gear is other than down and locked, and throttles are
below minimum cruiaing power. A horn disconnect but-
ton (23, figure 1-11) 1s installed to permit thias
signal to be disconnected, but operation of the throt-
tles sbove minimum cruising power will sutomatically
reaet the signal circuit. Visual indiecation of the
landing gear position is provided by the indicator
lighta in the following manner:
GREEN OFF, RED OFF: Landing gear up and locked,
throttlea forward beyond minimum cruising power.
GREEN OFF, RED ON: Landing gear in some inter-
mediate position between up and locked, and down

and locked.
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HORN DN, RED ON: Landing gear up and locked, and
throttlea below cruising.

GRFEN (N, RFD OFF: Landing gear down and locked,

regardleas of throttle position,

NOSE LAMNDING GEAR
E_tujffii_:._EH_c_‘r_ EXTENSION

g W Wby ——
- -5

Figure f-17. Nose [anding Gear
Up-Lock Release Handle

I-112. MWOSE WHEEL STEERIMNG SYSTEM.

-113. The hydraulically opersted steering mechanism
installed on the nose gear shock strut 1a capable of
turning the nose wheel 62 degrees in either direction.
With this amount of rotation the airplane can be
turned completely around within = 30-foot radius.
After the amirplane 13 air-borne, the nose wheel re-
verts to the neutral position and the steering wheel
18 rendered ineffective. The nose wheel 1a therefore
prevented from being turned during retraction or
extension.

1-114. OONTROLS.

1-115. STEERING HANILE. The nose gear steering han-
dle (3, figure 1-14) 18 located on the left aide of
the instrument panel in front of the pilot'a seat and
serves to operate the hydrasulic steering mechanism
on the nose wheel strut. This system promotes eane
and efficiency in taxi operations, and allows a 62
degree movement of the nose wheel in either direction.

1-116. INDICATOR. A turn indicator, (6, figure
1-14) located below the pilot's windshield side panel,
indicates the smount mand direction of turmn, and serves
as & taxiing aid for the pilot.

|-117. PERSONMEL EQUIPMENT.

1-118. SEATS. The pilot's and copilot's seats may
be moved for vertical, lateral, forward and rear
adjustment, and are reclining. The navigator's and
radio operator's seats are both of the smivel type.
The navigator's seat 18 adjustable laterally, and the
radio operator’'s seat may be moved for forward and
rear adjustment.
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1-119. LAVATORY. A lavatory compartment is situated
on the right side at the forward end of the cargo
compartment. Furnished in this compartment are a
chemical dry closet, modesty curtain, toilet paper
holder, metal urinal, wash basin with s two gallon
water ﬂntliﬁll‘. towel l".-ﬂk. waste paper ﬁﬂnt.iﬂﬁr.
drinking water jug, snd a drinking cup container.
In sddition, two relief tubes are inatalled in the
rear cargo doors.

I=-120. INSTRUMENTS.

1-121. The instrument panel is arranged with the en-
gine instruments in the center visible to both the
pilot smd copilot. To the left of the engine instru-
ments and directly in front of the pilot are the pi-
lot's flight instruments which consist of mir speed
indicator (5, figure 1-11), directional gyro indica-
tor (6, figure 1-11), gyro horizon indicater (7, fig-
ure 1-11), altimeter (18, figure 1-11), turn-and-bank
indicator (44, figure 1-11), snd a rate-of-climb in-
dicator (22, figure 1-11). To the right of the engine
instruments and directly in front of the copilot are
the copilot’s flight instruments which consist of an
mir speed indicator (5, figure 1-11), master direc-
tion indicetor (19, figure 1-11), rate gyro control
(turn-and-bank) (20, figure 1-11), vertical gyro com-
trol (21, figure 1-11), altimeter (18, figure 1-11)
and rate-of-climb indicator (22, figure 1-11). The
master direction indicator, rate gyro control and
vertical gyro control are components of the automatic
Eilut and the sutomatic pilot inverter switch must be
ON" before these instruments are operative. A re-
mote indicating compass (12, figure 1-11) is located
in the top center of the instrument panel and a mag-
netic compass is mounted sbove the instrument panel im
the windshield vee. The magnetic compasas light is
controlled by a rheostat (10, figure 1-10) on the
overhead panel.

I=-122. MISCELLANEOUS EQUIPHENT.

1-123. WINDSHIELD WIPERS. An electrically operated
windshield wiper is installed on the windshield in
front of esch pilot. They are actusted by an electric
motor, installed along the airplane centerline at

the bottom of the windshield, with a flexible shaft
extending to each wiper head. The control switch
(22, figure 1-10) with "ON" and "OFF" positions is
located on the overhead panel. The rheostat (43,
figure 1-11) with "FAST" and "SLOW® positions ia lo-
cated on the instrument panel.

CAUTION

When turning the windshield wipers
on the rheostat should be in the
"FAST" position before the comtrol
switch 1s turned “ON."

1-124, BLACKOUT CURTAINS. Curtains are provided
at each of the cargo compartment windows to seal in
all light around the windowa.

1-125. SAFETY BELTS AND SHOULDER HARNESSES. A lep
safety belt and shoulder harness with inertis locks
are installed on the pilot’s and copilot's seats. The
navigator's, radio cperator's and crew chief's sesta
are provided with lap safety belts. All troop seats
in the cargo compartment are equipped with lap safety
belts.

1-126. A two-position (locked-unlocked) ashoulder
harmess inertia reel lock control (10A, figure 1-14
end 5A, figure 1-15) is located on the left of the
pilot's and copilot’s seats. A latch is provided
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for positively retaining the control handle at either
position. By pressing down om the top of the control
hand le, the latch is relessed and the control handle
may then be moved freely from one position to another.
When the contrel is im the unlocked position, the
reel harmess cable will extend to allow the pilot to
lean forward in the cockpit; bowever, the reel harness
cable will sutomatically lock when an impect force of
2to 3G's ia encountered. When the reel is locked
in this mamner, it will remmin locked until the con-
trol handle is moved to the locked and thea returmed
to the unlocked position. Whem the control is in the
locked position, the reel harness cable is manually
locked so that the pilot is prevented from beading
forvard. The locked position is used only when a
crash landing is anticipated. This position provides
an added safety precaution over and above that of
the sutomatic safety lock.

1-127. SEAT QUSHIONS. Seat cushions are provided for
all crew members. The canvas back sad bottom of troop
seats obviate the need for cushions on these saats.

1-128. FLIGHT REPORT RHOLDER. A combination flight
report holder and map came, with a cover and latch
to retain the contents, is installed on the right
side wall of the crew compartment, just above the
navigator's wrk table.

1-129. STOWAGE OOMPARTMENTS. A stowage compartment,
partitioned to sccommodate handbooks, technical

orders, and other pertinent deta, is installed on
the shelf over the radio rack. Stowage compartments
are also located in the cargo compartment om each
side wall near the aft ead.

1-130. DATA CASE. A dats case is installed adjecent
to the flight report holder.

1-131. ENGINE AND CREW COMPARTMENT COVERS. Engine
covers, fitted for anm external heat duct, and crew
compartmsent covers are stowed in the forward section
of the cargo cospartment.

1-132. DUST EXCLUDERS. Dust excluders are provided
for carburetor sir intakes, heater exhsusts, manifold
tailpipes, sand o0il cooler scoops. They are stowed
in a bag located on the left side of the cargo door.

1-133. LANDING GEAR GROUND LOCX. Ground locking ce-
bles for main gear and a pin for nose gear are manual-
ly installed and removed, and serve as mm extra safety
device to prevent insdvertant retraction during main-

tenance and ground handling. These cablea are carried
in the left side of the forward cargo compariment when
mot in use.

1-134. SPARE LAMPS BOX. A box, containing spare
lemps for all interior lights, is mounted on the cargo
compartment forward bulkhead.

1-135. CREW OOMPARTMENT SLIDING WINDOW. There is a
sliding window on each side of the crew compartment.
A handle is provided for moving the window forward and
aft snd a lock mechanism locks the window in the
closed position. The window should be all the way
forward and against the stops before the lock lever

is pulled aft.

1-136. SPARE LENS STOWAGE. A bag, containing spare
lenses for fuselage navigation lights, is located on
the forward bulkhead of the lavatory.

1-137. STATIC LINES. Paratroop static lines are

provided and extend along esch side of the cargo com-
partment from the forward bulkhead to the aft end of
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the rear cargo doors. An aerial delivery system
static line is provided smd extends from the aft end
of the cargo compartment smlong the center line of
the floor to & pn:ult just aft of t.he aerial delivery
doors. These atatic lines when not in use are stowed
in the rear cargo doors. Emergency static linea for
dropping litter patients are located juat forward of
each paratroop door.

|=-138. EMERGENCY EQUIPMENT.

1-139. ENGINE FIRE EXTINGUISHER SYSTEM. An engine
fire extinguisher system, utilizing methyl bromide
as the extinguishing agent, is installed in each na-
celle. The engine fire detection system ia comprised
of individual thermocouple type detector unita dia-
persed throughout each engine compartment, two fire
detector warning lights on the overhead panel, and a
master fire detector warning light on the inatrument
panel. Excessive temperature changes at any of the
detector units will sctuste the corresponding warning
light, and the fire extinguisher system for that en-
gine may be actusted by a switch on the overhead
panel. An access door is provided in the bottom of
each nacelle for inserting a portable hand fire ex-
tinguisher if fire whould occur in the engine mc-
cessory compartment during ground starting.

WARNING

Vapora of methyl bromide used in
the engine fire extinguishing system
ares poisonous.

1-140. OONTROLS. Two engine fire extinguisher
switches (37, 45, figure 1-10), one for each engine,
are located on the overhead pmnel. Operation of ei-
ther switch releases the fire extinguishing agent in
its respective engine.

1-141. INDICATORS., Two fire detector indicator
lighta (1, 36, figure 1-10) are located on the over-
head panel. Either left or right detectdbr light and
the master fire detector light (17, figure 1-11) nll
flash red if fire exista in ita :urrupnndu! nnpna.
A push-to-test awitch (42, figure 1-10) for these in-
dicator lights is located on the overhead panel.

1-142. Overhead and cylinder discharge indicators,
located on the forward left side of each nacelle, are
provided for each system, giving a visual indication
as to the condition of the cylinders. Ejection of
the overheat {red) indicator disc denotes cylinder
leskage due to expansion, while ejection of the dis-
charge (yellow) indicator diac denotes the cylinder
has been diacharged by operation of the syatem.

NOTE

When testing fire detector cireuit
allow at least 15 seconda for in-
dicetor lights to come on.

1-143. HEATER FIRE EXTINGUISHER SYSTEM. Disvributed
throughout the heater compartment are numerous fire
detector units. Two (D, cylinders are provided to
extinguish fires in the heater compartment.

1-144. COONTROLS. A heater fire extinguisher switch
(41, figure 1-10) is located on the overhead panel and
serves to release the charge from the (0, cylinders.

1-145. TINDICATORS. A heater fire detector light (43,
figure 1-10) located on the overhead panel, and the
master fire detector light (17, figure 1-11) located
on the instrument panel, will flash red if fire exists
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in the heater compartment. An overheat indicator for
each cylinder and a discherge indicator, located on
the left rear smide of the fuselage, give a visual in-
dication s to the condition of the cylinders. Ejec-
tion of the overhest (red) indicator discs denotes
cylinder leakage doe to expansion, while ejection of
the discharge (yellow) indicator disc denotes the
eylinder has been discharged by opersation.

1-146. AUXILIARY POWER PLANT FIRE DETECTOR SYSTEM.
Three fire detector units, located on the muxiliary
power plant, will give an indication of fire by oper-
ating suxiliary power plant fire detector light (44,
figure 1-10) on overhead psnel and master fire detec-
tor light (17, figure 1-11) on instrument panel.

1-147. HAND FIRE EXTINGUISHERS. (See figure 3-4.)
A Dy hand fire extinguisher is installed on the for-
ward part of the suxiliary floor and on the left rear
side of the cargo compartment. A carbon tetrachloride
extinguisher is located on the inside of the forward
entrance door, mccessible from the ground.

1-148. PYROTECHNIC EQUIPMENT. (See figure 3-4.)
A pyrotechnic pistol and a supply of flares are
stowed in 2 ceanves contminer, located on the shelf
sbove the radio rack, just aft of the navigator's
station. A mount for holding the pistol in the
firing position is located in the top of the fuselage
at the aft right side of the crew compartment. This
arrangement allows firing of the pistol through the
top of the fuselage.

1-149. BAIL-OUT SIGNAL LIGHTS AND EMERGENCY ALARM
BELLS. Red and green bail ocut mgnal lights are
installed, one set in each paratroop jump door,
one set adjscent to the control switches (4, figure
1-14 and 1, figure 1-I5) on each aide of the crew
compartment, and one set at a point in each boom
where they may be easily scen from the jump doors.
The control switches are so deasigned that the red
light must be turned on before the greem light will
illuminate. One emergency bel]l is located near the
crew compartmsent entrance hatch and another in the
aft cargo doors, these locations affording an sudible
emergency signal to the crew members mnd lll personnel
in the cargo compartment. Both bella are controlled
by a switch adjacent to the bail-out switches on each
side of crew compartment.

1-150. PROVISIONS FOR PARACHUTES. Both pilot's and
copilot’s seats permit the use of either back or seat
type parachutes, while sests for the navigator, radio
operator, and crew chief sllow the use of seat type
parachutea. Seata for troops or paratroops in the
cargo compartment permit use of chest or back type
parachutes.

1-151. ESCAPE HATCHES. (See figure 3-6.) A panel
around the navigator's astrodome snd hatch may be

jettisoned by = quick-release handle to provide an
escape exit fnr the flight crew members.

1-152. DITCHING HATCHES. (See figure 3-6.) An
escape hatch is provided on each upper side of the
cargo compartment aft section for egress of personnel
when it becomes necessary to ditch airplane. Each
hatch is opened by pulling down releasse handle.

1-153. EMERGENCY AXE. An emergency axe (16, figure
3-4) 'ia stowed at the crew compartment entrance to the

right of the crew chief's seat.

1-154. FIRST-AID KITS. (See 5, figure 3-4.) Two
firast-uid kits are locsted adjucent to the crew
chief's seat in the crew compartment. In addition,
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four kits are located on each of the cargo compart-
ment side walls.

1-155. LIFE BAFTS. A seven-man life raft is stowed
in the life raft compartment, located in the upper
aft section of the cargo compartment, in such manner
that it may be automatically released and inflated by
pulling either of two interior release handles. One
release handle (4, figure 3-4) i1s located in the
upper bulkhead at the aft end ‘of the crew compartment,
and the other release handle (12, figure 3-4) 1s in-
stalled on the inside of the cargo compartment, just
aft of the forward entrance door. When either of
these handles is pulled, the life raft compartment
access door will be released and a velve on a Co,
eylinder, installed in the compartment with the life
raft, will open to inflate the raft. I1f, for any
reason, it 1a impossible to pull either of these
handles before the airplane is sbhandoned, the 1life
raft may be released by mesns of an exterior handle
(6, figure 3-4) installed in the top of the fuselage,
just afrt of the life raft compartment access door.
However, when the external release handle is utilized,
the release valve on the 00, cylinder muat be tripped
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by hand. When the airplane is being used for troap
or paratroop operations, 10, five-man life rafts
are stowed along the lefr side of the cargo compart-

ment. HRegular tie-down fittings are provided for
stowage of these muxiliary life rafts.

1-156. QUICK-RELEASE DOOR HANDLES. The forward
entrance door and both paratroop doors sre equipped
with quick-release hinges. In case of an emergency,
the paratroop doors may be quickly released by pulling
up on release handle (10, figure 3-4), thus ex-
tracting the hinge pins. The main door may be opened
from the inside of the outside of the airplane by

pulling down on the release handles (14, 15, figure
3-411

|-157. OPERATIONAL EQUIPMENT.

1-158. The airplane ias equipped with a complete
OXygen system, communlcations equipment, a heating,
ventilating and anti-icing system and aerial delivery
and glider tow systema for preacribed military oper-
ations. Hefer to Section IV for a detailed descrip-
tion and full operating procedures.
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2-1. BEFORE ENTERING THE PILOT'S COMPARTMENT.

TAKE-OFF, FLIGHT, AND LANDING RESTRICTIONS,
. Spins and all mcrobatics are prohibited.

*Maximum diving speed 260 wmph.

Maximum engine overspeed 3060 rpm.

*Maximum IAS with serial delivery doors open
150 mph.

Normal take-off grosas weighe 64,000 Lb.

*Maximum alternate take-off grosas weight
64,000 Lb.

Landing gross weight 60,000 1b.

*Maximum limit load factor 2.25 G'as at
64,000 lb.

*Maximum limit load factor 2,00 G's above
64,000 lb.

Avoid engine speeds between 1100 rpm and
1400 rpm on ground because of propeller
configuration causing exceasive vibrationm
in area of engine mount.

Spins and all mcrobatics are prohibited.

*Maximum diving speed 226 kts.

Maximum engine overspeed 3060 rpm.

*Maximum [AS with merial delivery doors open
130 kta.

Normal take-off gross weight 64,000 lb.

*Maximum alternste take-off gross weight
64,000 1b.

*Landing gross weight 60,000 lb.

*Maximum limit load factor 2.25 G's at
64,000 1b.

*Maximum limit load factor 2.00 G's above
64,000 1b.

Avoid engine speeda between 1100 rpm and
1400 rpm on ground because of propeller
configuration ceusing excessive vibratiom
in area of engine mount.

*Temporary figures until astatic test is made.
For flights above 64,000 pounds special per-
mission must be obtained from Wright Fileld.

NOTE

These limitations and restrictions
are subject to change. Conault
lateat service directives or orders.
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OPERATING

SECTION i

2-3. Make sure that complete preflight check has
been performed on airplane.

2-4. Obtmin take-off gross weight and loading data.
From this and flight information, calculate mntie-
ipated landing gross weight and balance.

2-5. Check and sign Form F. Refer to Handbook of
Weight end Balance, AN 01-1B-40, for detailed loading

information.

2=6. Visually examine exterior of airplane for dam-
age, exceasive wear or deterioration, or any con-
dition which might affect flight characteristics.

2-7. Check that pitot tube covers and landing gear
ground locking pins have been removed.

2-8. Check that propellers have been pulled through
16. to 20 blades.

2-9. GAINING ENTRANCE TO THE AIFPLANE. Enter through
door in forward left side of fuselage by means of

the metal hook ladder. Entrance may also be gained
through the main cargo compartment doors which form
the aft section of the fuselage. Enter crew compart-
ment by means of steps, inside and to the left of the
main entrance door,

2-10. MINIMUM CREW REQUIREMENTS. The minimum crew
requirements for this sirplane are pilot and co-
pilot. Additional crew membera to accomplish special
missions will be sdded at the discretion of the Com-
manding Officer.

2=.1v ON ENTERING THE PILOT'S COMPARTMENT.

. Visually check hydraulic reservoir for adequate
oil =supply.

b. Check with crew chief for sdequate water supply
in water injection tank,

¢. Check Form lA.

d. FEmergency landing gear switch "OFF."

e. Make sure that parking brake handle is "ON"
end check hydraulic pressure gage for normal pressure.

f. Adjust seat, safety belt, shoulder harmess, =ad
rudder pedals for greatest sase snd freedom of move-
went in flying.

2-12. FOR EVERY FLIGHT.
NOTE

Check that all circuit breskers are
pushed in.
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a. Fuel and oil shut-off awitches "NORM."
b. Check landing gear control switch "DOWN."
¢. Check water injection control switch "OFF."
d. Check propeller 0il replenishing switch "OFF."
e, Maater battery snd ignition switch "IGN. OFF-
BAT. OFF."
f. Ignition switches "OFF."
g. All heater switches "OFF."
h. Inverter switches "OFF."
i. External power source connected.

NOTE

If external power i1s not available,
the auxiliary power plant is to be
used. Turn the master battery and
ignition awitch to "IGN. ON-BAT.
ON" position. Use of the APP is to
be considered as an emergency pro-
cedure.

j» Unlock and operate all flight controls in each
direction, viaueslly checking for free and correct
movement.

k. Set all trim taba to "0."

1. Check generator switches "ON."

m. Hydraulic brake switch "AUTO."

n. Test-operate fire detector lights.

o, Check pitot tube heater operation if precipita-
tion or instrument weather is anticipated.

p. Wing flap control handle "UP."

q. Inverter switch "MAIN."

r. Check fuel and oil level indicator for required
quantities,

8. Wind and set clock.

t. Altimeter to desired setting.

u. Automatic pilot power switch "OFF."

v. Check operation of radio equipment by communi-
cating with control tower, interphone equipment by
calling easch station, and consult radio operator about
operation of sll radio and radar equipment. (For
operation of communication equipment, refer to para-
graph 4-11.)

w. Check crew oxygen pressure gage for required
pressure and test-operate oxygen egquipment.

x. Set emergency brake and test brake foot pedals
for firm resistance with no spongy feel.

2-13. SPECIAL CHECK FOR NIGHT FLYING.
al]l lighting equipment.

Test-operate

2=1% FUEL AND OIL SYSTEM MAMAGEMENT.
2-15. FUEL SYSTEM.
2-16. NORMAL OPERATION. Fuel and oil shut-off

svitchea in "NORM" position. Fuel booster pump
switches are used in "NOPMAL ON" position for starting
engines and all flighta over 12,6500 feet. The "FMER-
GENCY ON" position of these awitches is utilized for
take off and landing. Fuel selector switches first
in "OUTBOARD" position in order to provide space for
fuel return from the carburetor at a maximum rate of
60 pounds per hour. Use outhoard tanka for take
off and first two hours of flight. Then use inboard
tanks. Complete flight on outboard tanka.

2-17. CROSSFLOW OPERATIONS. Numerous crossilow
conditions are obtainsble, but fuel cannot be trana-
ferred from one Lank to another in flight. Either
tank may be used to supply both engines by placing
selector switch of empty tank to "CROSSFLOW" and
selector switch of full tank to "OUTBOARD" or "IN-
BOARD." In case of engine failure, fuel in dead
engine tanks may be used by placing selector switch
of dead engine in "OUTBOARD" or "INBOARD® fuel and
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oil shut-off switch of dead engine in "SHUT," and
selector awitch of live engine in "(CROSSFLOW."

MOTE

Turn the booster pump switches to
"NORMAL ON" during all crossaflow

operations.
2-18. OIL SYSTEM.
2-19. OIL TRANSFER. To transfer oil from one tank

to the opposite tank, place oil transfer switch

in either "L" or "R" position, depending on
which direction oil ia to be transferred. C
When tranaferring, check o1l level indicator
frequently to prevent overfilling.

2-20. STARTING AUXILIARY POWER PLANT.

CAUTION

Make sure that APP is operating
during all ground operations.

a. Master battery and ignition switch "IQ. [
ON-BAT. ON."
b. APP ignition switch "ON."
c. Governor control lever "CHOKE." Pd
d. Move control switch to "START AND RESET:"
hold until engine is firing; then move to "OFF."
e. Governor control lever "IDLE" for warm-up.
f. Governor control lever to "RUN" and control
switch to "ON."
2=21. STARTING AUXILIARY POWER PLANT.
CAUTION

Make aure that APP is operasting
during mll ground operations.
a. Master battery and ignition switch "IGN.
OMN-BAT. ON."
b, APP ignition awitch "(N." L
c. Governor control lever "CHOKE."
d. Starter switch to "START;" until engine
is firing; then move to "ON."
e. Governor control lever "IDLE" position for
WArm up.
f. Governor control lever to "RUN."
g. Gemerator control switch to "RESET" and then
to "GEN. ON."

2-22. ALTERMATE FUEL BRADE OPERATING LIMITS.
fication MIL-F-5572, grade 100f130)

Take-off Power (3000 HP):
2700 RPM
5 in. Hg at S.L.
55 in. Hg at 5,100 ft.
Mixture "RICH"
Normal Rated Power (2500 HP):
2550 APM
48 in. Hg at S.L.
45.8 in. Hg at 9,000 ft
Mixture "RICH"

Ravised 13 July 1950
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Maximum Cruising Power (1900 HP):
2300 APM
39 in. Hg at S.L.
36.5 in. Hg at 15,500 f¢.
Mixture "NORMAL"

2-23. STARTING ENGINES.
NOTE

Make sure that ground personnel are
provided with fire fighting equip-
ment. For fire fighting procedures,
refer to paragraph 3-1.

a. Parking brake "ON."

b. Note msnifold pressure before atarting, as ref-
erence for power and magneto check.

c. Mixture controls "IDLE QUT-OFF."

d. Carburetor sir control "COLD."

e. Propeller control selector switch "MASTER

LEVER. "

f. Propeller master control lever " INCREASE FPM."

g. Check that pitch limit indicator lights operste.

h. Cowl flap switches "OPEN" (Airplane group C)
I Cowl flap switches "AUTO" (Airplane groups I and N)

1. 01l cooler shutter switches "AUTO."

. Throttles advanced 1/8B to 1/4.

k. Fuel booster pump switch "NORMAL ON."

l. Fuel tank selector awitches "OUTBOARD. "

m. Master battery and ignition switch "IGN. ON-
BAT. ON."

n. Check inverter switch in "MAIN."

NOTE

If engines are cold and APP is to be
used for starting, i1t may be necea-
sary to turn the inverter awitch
"OFF." Immediately after first en-
gine 15 running the inverter switch
should be turned to "MAIN™ and the

o1l pressure checked.

o, Starter switch "L" or "R" as required. After
propeller has made one complete revolution, turn
ignition switch to "BOTH" position.

NOTE

Replace guard after operating
switches.

CAUT I ON

Do not crank engine for any period
greater than one minute.

p- When engaging atarter, prime as necessary,
NOTE

Priming may be continuous or inter-
mittent depending on temperature
conditions. Excessive priming may
overload a warm engine. [o not
use the mixture control to prime
engine.

q. After insuring that engine ia firing by indi-

cation of over 100 rpm on tachometer, move mixture

control to " NORMAL."
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CAUTION

An engine tending to become over-
loaded may often be saved by placing
the mixture control back into "IDLE
(UT-0FF" momentarily until it
clears. [o not attempt to asasiat
starting with throttle.

r. Discontinue priming as soon as engine is def-
initely running and move mixture control te the "RICH"
position.

s. Adjust the throttle to 600-800 rpm, watching the
o1l preasure indicator for indication of rise.

NOTE

If o1l pressure does not regiater
almost immediately, stop engine and
investigate,

t. Throttles 1000 rpm until oil temperature reaches
40 degrees C then increase to 1200- 1600 crpm.

u. Start remeining engine.

v. Automatic pilot inverter awitch "ON."

w. Uncage direction gyro and gyro horizon indi-
cator.

x. [Disconnect external power if used, and atart

APP.
2-2%. GROUMD OPERATION.

2-25. The ground operation of esch engine muat be
held to an absolute minimum. Engine shall be run
only when it 1s necessary to perform the required
checks. An engine should be shut down, when possible,
if running unnecessarily during s prolonged check
of another engine. Ground running at low speeds
causes fouling of spark plugs.

2-26. When it is necessary to run an engine on the
ground for an extended time, it shall be run to 2200
rpm, 37 in. Hg manifold preasure, for a preiod of one
minute, every 15 minutes., This procedure will mct to
clear away the fouling deposits in the incipient
stages.

2-27. Every three hours, during a prolonged period
of ground running, the foregoing procedure will
be supplemented by wet take-off power in ac- J
cordance with the following inatructions. The
thermal shock of water injection will amct to
clear away lead deposits before they reach the '\l
dangeroua atage.

a. Operate the engine at 2000 rpm and bring the
cylinder head temperatures to 250 degrees C.

b. Increase power to take-off with water on and
hold for 30 seconds.

c. At the end of 30 seconds operate for one minute
at dry take-off and then repeat wet take-off power

for 30 seconds.
d. 'Reduce o idle.

2-28. WARM=UP.
a. Cowl flap switches "OPEN" (Airplane growp C).
Cowl flap switches "AUTO" (Airplane groups [ and N).

CAUTION

Do not sttempt to warm up enginea
more quickly by closing cowl flaps,
as damage to ignition wiring or
excessive cylinder head tempera-
tures may result,

b. Propeller master control lever "INCREASE RPM."
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c. Carburetor air as needed.

d. 01l cooler shutter switches "AUTD."

e. Throttles 1000 rpm until oil temperature reaches
40 degrees C, then increase to 1200-1600 rpm.

f. Mixture controls "RICH."

g- Engine ignition switches from "BOTH" to "R" to
"L" and back to "BOTH."

h. Engine ignition switches to
and back to "ROTH.*

"OFF" (momentarily)

NOTE

A slight drop in rpm when operating
on each magneto, and complete cut-
ting out of engine at "OFF" posi-
tion, indicate proper functioning
of the ignition switch.

i. Check fuel crossflow operation.
j+ Check operation of wing flaps.
k. Fuel booster pump switches "OFF."
2-29. PROPELLER DE-ICING CHECK.
a. Run both engines at = minimum of 1500 rpm.
b. Observe left, right and APP ammeters. The

load should be evenly divided.

€. Turn propeller de-icing switch "ON" for two
minutes and observe smmeters. A de-icing load gain
of 275 smps should be spproximately divided over the
three ssmeters.

CAUTION

A 2-minute operstion period is re-
quired to permit the 30- second on--
off cycling of the aystem. Do not
exceed this 2-minute period on the
ground.

2-30. PROPELLER REVERSING TEST.
2-31. TO REVERSE.
CAUTION

Do not run propellers in reverse
pitch for an extended period since
engine cylinder head temperature
indicators will not give a true
indication. It is recommended
that, when uaing reverae thrust
for msneuvering, s period of three
minutes at 1000 rpm, or ita equiva-
lent power-time relationship not
be exceeded.

a. Pleace throttles in "CLOSED" position.

b. Raise the throttles over the reversing cams and
without hesitation, continue to spply power with a
steady throttle movement until the desired power is
.t-t-.l"dt

CAUTION

When using reverse pitch or taxiing
downwind, the pilot or copilot
should firmly hold the contrel
column well forward so that ele-
vator will not buffet and slam
ageinst the elevator stops.

2-32. TO UNREVERSE.
a. Move throttle lever forward into normal oper-
sting range.

2-33. PROPELLER FEATHERING TEST.
a. Operate engine at 1500 rpm.
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b. Depresa feathering button.
¢. When rpm drops to 1000, return feathering button
to neutral position by pulling out.

Make sure that engine returns to 1500 rpm.

d
2-34. PROPELLER OPERATION CHECK.

a. Set propeller control selector switchin "SYNCH.®

b. Set throttles to operate engines at 2000 rpm.

c. Move pitch control switches to "DECREASE RPM"
and then "INCREASE RPM." Engine speeds should de-
crease accordingly, both engines returning to 2000
rpm.

d. Move the master control lever toward "DECREASE
APM" until the engines are under governor comtrol at
lﬂﬂu rpm.

e, Depress resynchronize button to insure recenter-
ing of limit stops.

f. Pun the left englm.t to 2000 rpm by moving pitch
control switch to the "INCREASE APM" position. Right
engine should increase 60 - 90 rpm from the last
aetting.

g: Hun the left engine to 1600 rpm by moving the
pitch control switch to the "DECREASE APM" position.
Right engine should decrease 120 - 180 rpm from laat
setting.

h. Set control selector switch to "MAN."

i. PRun left engine to 2000 rpm. Right engine
should not change speed.

j+ Return control selector switch to "SYNCH."

k. Move master control lever to "INCREASE RPM"
position. Both engine speeds should settle at 2000
rpm, and propellers be adjusted to take-off settinge
ms denoted by pitch limit indicator lights glowing.

1. Set control selector switch to "MASTER LEVER."

m. Run engines to minimum and then maximum rpm by
moving master mntrnl lever to "DECREASE FPM" and then
"INCREASE APM." Engine speeds should follow movement
of prupallur controls and indicator lights should re-
spond in full "INCREASE FPM" and "DECREASE FPM."

2-35. SUPERCHARGER OONTROL CHECK. Ground check of
supercharger operation cannot be made, but check of
the sutomatic power control unit for low impeller
operation ia made as follows:

a. With propeller master control lever in "IN-
CREASE RPM," advance throttle lever to 2300 rpm.

b. Observe manifold pressure.

c. Move propeller master control lever to "DE-
CREASE RPM" until 1900 rpm is resched.

d. Manifold pressure should remain spproximately
conatant. This indicates proper operation of suto-
matic power control unit for low impeller operation.

e. Return propeller master control lever to "IN-

CREASE RPM" poaition.

2-36. POWER CHECK.
least 40 degrees C
"COLD" position.)

a. Advance throttle until the manifold pressure
is equal to the field barometric pressure. (Indi-
cated by the manifold pressure gage reading bhefore
starting the engine.)

b. Check that the rpm obtesined is approximately
2200,

2-37. IGNITION SYSTEM CHECK.

. Advance throttle until the manifold pressure
1a equal to the field barometric pressure.

b. Ignition switch from "BOTH" to "R" amnd back to
"BOTH. "

c. Ignition switch from "BOTH" to "L" and bsck to
lm'.l

d. Normal drop-off is 60 - B0 rpm in either "R"
or "L" position, maximum drop-off in either "R" or "L"
position is 100 rpm, maximum drop-off of 40 rpm in
dﬁ{f:run:e between "R* and "L" positions is permis-
21 e,

(0il temperature must be at
and carburetor air contrel in
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2-38. CPUISING FUEL AIR MIXTURE CHECK.

a. Throttles 1700 rpm.

b. Mixture control "RICH."

c. Move mixture control to "NORMAL" and check that
rpm variation between "RICH" and "NOFMAL" is not more
than 25 rpm incresse or 75 rpm decrease.

2-39. 1DLE SPEED CHECK.

. Move throttles to the cloaed position.
b. Check for an idle speed of 550 - 650 rpm.

2-40, AOCELERATION AND DECELERATION CHECK.

a. Mixture control "RICH."

b. With movement of the throttle, engine accelera-
tion and deceleration should be rapid and smooth with
no tendency to backfire.

c. Mixture control "NORMAL."

d. With movement of the throttle, engine accelera-
tion and deceleration should be rapid and smooth with
no tendency to backfire.

2-41. ENGINE TEST.
8. Check engine temperatures and pressures at 2300
pm.

b. Open throttle to 61.5 in. Hg., manifold preas-
sure, and check for rpm of 2700 and maximum torque
preasure of 228.

c. Check engine instruments for desired operating
ranges.

2-42.,
ONLY)

ENGINE TEST. (FOR WATER INJECTION ENGINES

NOTE

If water injection ia to be used
on take off, the following engine
teat should be made inatead of the

engine test given in paragraph 2-41,
m. Water injection awitch "ON."
I 1] b. Check that green indicator lights come on.
c. Open throttles to 61.5 in. Hg., manifold
pressure and check for rpm of 2700 and maximum
'\I torque preassure of 246. Check that green indi-
cator lights go out st full throttle,

d. Check engine instruments for desired op-
ersting rangeas.

2-43. TAXIING INSTRUCTIONS.
CAUTION
When using reverse pitch or taxiing
downwind, the pilot or copilot
should firmly hold the control
column well forward so that elevator
will not buffet and slam sgainst
the elevator atops.
a. Propeller master control lever "INCRFASE RPM."
b. Wheel chocks removed.
c. Emergency and parking brake "OFF."
d. Taxi several feet straight ahead before turning.
e. Check brakes while taxiing.
CAUTION
Use cmution when utilizing reverse
pitch for ground maneuvering becsuse
of limited cooling.
2=44, BEFORE TAKE OFF.

a. Mixture controls "RICH."
b. Propeller control selector switch "MASTER
LEVER. "
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Propeller master control lever "INCREASE RPM."
Fuel booater pump switches to "EMERGENCY ON."
Carburetor air contrel "COLD."

Check engine instruments for desired ranges.

g: Allow for take-off rise in cylinder head tem-
perature.

h. Safety belt and shoulder harness tightened and
inertia reel lock control unlocked.

i. Fuel selector switches "OUTBOARD. "

J: Automatic pilot power switech "OFF."

k. Check engine accessory heat awitch "OFF."

l, Trim tabs set at "0."

m. Check doors warning light for indication of
properly latched doors,

n. Pitot heater switch "ON" if required.

o. (Check cowl flup switches "OPEN" (Airplane group
C). Check cowl flap awitches "AUTO" (Airplane groups
D and N).

p. Move wing flaps lever to "TAKE OFF," if desired.
Use of take-off flaps is not recommended for normal
operationa. However, their use is recommended for
taking off from short, rough fields with heavy loads,
| g If water is desired turn water injection switch
m.l

r. Advance throttles to take-off position.

8. Check for maximum menifold pressure of 61.'5 in.
Hg., engine speed.of 2700 rpm, and torque pressure of
228. 1If water injection is used check for maximum

me e

manifold pressure of 61.5 in. Hg., engine speed of |

2700 rpm, end torque pressure of 246,

NOTE

At take-off rpm, fuel flow indicator
will move to extreme end of flow
range. This is normal.

Z2-45. TAKE OFF.

n. Refer to Appendix I, for rpm, manifold pres-
sure, and mixture setting for take off, climb, and
cruise, together with limits on use of take-off power.

CAUTION

Icing of carburetor throttle valve
will not be indicated by manifold
pressure drop unti] automatic power
control unit haa opened carburetor
throttle valve fully and blower is
at full high rpm. Decrease in air-
speed and decrease in torquemeter
preasure due to increased super-
charging horsepower is an indication
of this condition. If it 13 sus-
pected that icing conditions exist,
check for carburetor throttle valve
icing es follows: open throttle
full, check manifold pressure ob-
tained against chart value for
selected rpm und altitude. If
manifold pressure is below chart
value apply carburetor heat.

b. Hefer to Take-Off, Climb, and Landing Chart,
Appendix I, for minimum take-off distence required
by gross weight, wind velocity, type of runway, end
nltitude. Also check this chart for best climbing
speed, tdgether with rate and time required for =
specific climb, and fuel consumption.

c. Set parking brakes and open throttles to 30
in. Hg.

d. Release brakes and sdvance throttles to proper
power setting.

e. Hold take-off power until landing gear ia re-

tracted, all obstacles have been cleared, and climbing

apeed has been established.
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CAUTION

Do not use brakes during retraction,

TAKE-OFF SPEEDS

Normal Safe Single
Gross Weight Teke-0ff Engine
in Pounds IAS IAS

MPH Knota MPH Knots

50,000 94 82 125 109

60, 000 102 a9 130 113
64,000 106 92
74,000 114 99

f. 1f wing flaps were uaed, move lever to "UP."

g. First power reduction, 50 in. Hg., and 2550 rpm.

h, Turn water injection switch "OFF" if water in-
jectinn was used.

CAUTION

If water injection awitch is not
turned off after throttles are re-
tarded, the mixture will be too
lesn for cruising.

1. For further reductions of power, reduce manifold
pressure by 4.0 in. Hg., followed by a reduction of
200 rpm in successive stepas,

j+ For procedure to be followed in case of engine
failure during take off, refer to parsgraph 3-9.

2-46. CLIMB.

a. Refer to Take-Off, Climb, end Landing Chart,
Appendix I.

b. Mixture contrels "NORMAL."

c. Fuel booater pump switches "NORMAL ON.*

d. Move cowl flap switches to "AUTO" (Airplane
group C). :

e. Check that cylinder head temperstures do not
exceed limits,

f. Propeller control selector switch "SYNCH."

NOTE

In "SYNCH" position automatic sym-
chronization will be accomplished
within 3 percent of rpm. If pro-
pellers are out of synchronization
more than 60 to 90 rpm, momentarily
press " HESYNCHRONIZATION" button
to bring right engine within the
automatic synchronization range,
2-47. GEMERAL FLYING CHARACTERISTICS.
2-48. With normal and full military loads the air-
plane 13 stable st all normal speeds. [In two-engine
flying there is no noticeable torque effect, and
the sirplane 13 easily controlled in single-engine
flight. Very little change in elevator and rudder
trim is neceasary for changes in power ®nd speed.

2-49. FLYING WITH CARGD LOADING DOORS OFF. The smir-
plane may be flown with the cargo doors off. The
flight characteristics when using up to take-off flap
settings are practically the same ms those experienced
with an sirplane with the cargo doora attesched. Buf-
feting is most noticable and objectionahle at speeds
of 120 mph (104 knots) IAS and above, with 3/8 or more
flap settings and decreases as airspeed is decreased.

AN Q1= 15CCA=I

Equipment may be dropped at alow apeeds a3 long as
as the take-off flep 3/B setting is not exceeded. The
use of flaps during spproach and landing should be
restricted to a minimum to avoid objectionable buf-
feting. When buffeting is encountered, maneuvering
in a tight turn or flying through extremely turbulent
sir should be avoided.

CAUTION

Do not lower flaps at IAS above
140 mph (122 knots), with doors re-

moved, ms severe buffeting will be

encountered.
2-50. CRUISE.
2-51. Plan all cruising operations by Flight Oper-

ation Instruction Charts, Appendix I.
a. Adjust throttles to selected manifold pressure
for cruise.

NOTE

If oacillation of manifold pressure
should occur st altitudes at which
blower shifts into high, engine
rpm, manifold pressure, or altitude
should be changed.

b. Reduce engine speed to selected rpm for cruise.
c. Carburetor air control "COLD" (unless heat
required).

CAUTION

Icing of carburetor throttle valve
will not be indicated by manifold
pressure drop until automatic power
control unit hes opened carburetor
throttle valve fully and blower is
at full high rpm. Decrease in air-
plane speed end decrease in torque-
meter pressure due to increased
supercharging horsepower is an in-
dication of thias condition. If it
1a suspected thet icing conditions
exist, check for carburetor throttle
valve icing as follows: open throt-
tle full, check manifold pressure
obtained against chart value for
selected engine rpm and altitude.
If manifold pressure is below chart
value apply carburetor heat.

d. Check instruments to see that engine is oper-
ating within satisfactory limits.

e. Fuel booster pump awitchea "OFF," unless re-
quired to maintain operating fuel pressure.

f. Stop suxiliary power plant.

NOTE

APP should be idled for five minutea

before stopping, to allow cylinder
head temperature to drop.

2-52, TO ENGAGE AUTOMATIC PILOT.
a. Automatic pilot inverter switch "ON."
b. Gyro uncaged.
c. Turn power switch "ON."
amplifier to warm up.
d. Trim sirplane for desired flight sttitude.
e. Center turn control knob.
f. Center pitch-trim and bank trim controla.
g- Engage automatic pilot by pushing clutch en-
gage switch.

Allow two minutes for

Revised 13 July 1950
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CAUTION

[lo not engage automatic pilot when
airplane is banked more than 10

degrees, or turning.
2-53. OPERATION OF AUTOMATIC PILOT DURING FLIGHT.

2-54, TO CLIMB., Turn pitch-trim control counter-
clockwise to "UP."

7.§5. TO DIVE. Turn pitch-trim control clockwise
to "DOWN."

7-56. 'TO TRIM-BANK. Turn bank-trim control clock-
wise to raise left wing; counterclockwise to raiase
right wing.

2-57., TO TURN OR TO TRIM COURSE. Turn the turn-
control knob out of its central detent position,
either to right or left wntil desired heading is
obtained. To return to straight flight, center turn-
control knob.

2-58. RETRIMMING. After any sudden change in load,
disengage suto pilot, retrim mirplane while in manual
flight, then re-engage suto pilot.

CAUTION

Do not adjust trim tabs while anto-
matic pilot is engaged.

2=-59. TO DISENGAGE AUTOMATIC PILOT.
a. Push clutch disengage switch.
b. Power switch "OFF."
c. Automatic pilot inverter switch "OFF."

2.60. TO DPERATE RADIO ALTIMETER.

a. Power switch "ON."

b. Set range switch for low ramnge, unless airplane
is above low altitude range. Then set for high range.

c. Allow one minute for transmitter-receiver tubes
to heat.

d., Observe that pointer of altitude indicator
has wmoved from sub zero, indicating equipment ias
energlzed,

2-61. TD STOP RADIO ALTIMETER.
a. Power switeh "OFF."
b. Hange awitch to "0."

2-62. STALLS.

9-63. The indicated air speeds for power off atalls
at different gross weights i1s calculated to be na
followa:

FLAPS AND GEAR DOWN

Groas Weight
in Pounds MPH Knots
40, 000 78 68
50, 000 R7 5
60,000 96 a3
64, 000 99 86
T4, 000 106 92
FLAPS UP GEAR DOWN
Gross Weight
in Pounds MPH Knots
40,000 86 75
50, 000 96 83
60,000 105 9]
64,000 109 95
74,000 117 102

Revised 13 July 1950
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2-65. Spinning is prohibited. If an unintentional
spin should occur, use conventional method of re-
CcOvery.

2-66. PERMISSIBLE ACROBATICS.
2-67. All scrobatics are prohibited.

2-68. DIVING.
a. Maximum diving speed 260 mph (226 knots),
b. Engine speed must not exceed 3060 rpm.

2-69. NIGHT FLYING.
s. All position lights "ON."
b. Formation lighta "ON."
e, Crew compartment lighting on as necessary.
d. Pitot heater switch "ON" as required.

2-70., APPROACH AND LANDING.

2-71. APPROACH. To obtmin best approach speed for
landing, refer to Take-Off, Climb, and Landing Chart,
Appendix I,

a. Start APP.

b. Fuel booster pump awitches "EMERGENCY ON,"

¢, Safety belt and shoulder harness tightened and
inertia reel lock control unlocked.

d. Fuel selector switches "OUTBOARD" or to full-
est tank,

e. (owl flap switches "AUTO."

f. Carburetor mir awitch "COLD," or as needed.

g. Landing gear control "DOWN." Green indicator
lights ahould come on. Make a visual check of the
landing gear to insure that the wheels are extended.

CAUTION

Do not exceed 160 mph (140 knota)
IAS with the landing gear extended.

h. Propellers at 2400 rpm, control selector switch
"MASTER LEVER."

i. Hydraulic brake switch "AUTO, ™

j» Mixture controla "RICH."

k. Check water injection switch "OFF."

1. Move throttles as required.

m. Elevator trim tab as needed. Settings required
are usually not more than five degrees "UP."

n. Wing flaps as desired.

CAUTION

Do not exceed 160 mph (140 knots)
TAS with wing flaps down.

o. Check that automatic pilot ia "OFF. "
p. Approach at air speed for groas weights listed
below:

APPROACH SPEED FLAPS DOWN

Groas Weight
in Pounds MPH Knota
40,000 to 50,000 94- 104 A2-90
50,000 to 60,000 104- 115 90- 100
60,000 o 70,000 115-127 100- 110

APPROACH SPEED FLAPS UP

Gross Weight
in Pounds MPH Knots
40,000 to 50,000 103-115 89- 100
50,000 o 60,000 115~ 126 100- 109
60,000 ve 70,000 126- 140 109- 121
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2-T2. NORMAL LANDING,

a. Land on main wheels with nose wheel slightly
sbove ground. Jmmediately after making contact, allow
nose wheel to drop gently.

b. With nose wheel contacting ground, apply brakea
momentarily to reat.

c. Cowl flap switches "OPEN" (Airplane group C).

MOTE

On Airplane groupa D and N check
that cowl flapa come open when air-
plane is on the ground. 1If they
should fail to do so, move cowl flasp
switchea to "OPEN."

d. Fuel booster pump switchea "OFF."
e. Propeller master control lever "INCREASE FPM."
f. Wing flaps lever "UP."

2-73. CROSSWIND LANDING. Follow normal procedure
for crosawind landings, using crabbing technique
or a8 experience dictates.

2-74. MINIMUM RUN LANDING.

a. Make low spproach, with wing flaps "DOWN" and
power maintained to keep mirplane slightly above
stalling speed.

b. Permit main wheels to touch runway as soon as
possible, cut power, and then lower nose gently.

c. Use brakes and/or reverse propeller pitch to

stop forward roll of airplane as quickly as practi-
c.h'lﬂi

2-75. POST FLIGHT CHECK (Last flight of the day only.)

2-T6. IGNITION SWITCH CHECK.

8. Move throttle to T00 rpm.

b. Engine ignition switchea from "BOTH" to "R"
to "L® and back to "BOTH."

c. Engine ignition switches from "BOTH" to "OFF"
(momentarily) and beck to "BOTH."

d. A slight drop in rpm when operating on each
magneto, and complete cutting out of engine at "OFF"
pesition, indicates proper functioning of the igni-
tion switch.

2-77. IDLE MIXTURE AND SPEED CHECX.

n. Move throttle to the closed position,

b. Check for idle apeed of 550-650 rpn.

c» Move mixture control lever slowly toward "IDLE
QUT-OFF. "

d. Observe tachometer for a momentary increase (not
over 30 rpm) and then a decrease of rpm.

e. Observe manifold pressure for a momentary de-
crease (about 1/4, inch) and then an increase of mani-
fold pressure.

f. When engine -Eeer.l has dropped to 300 rpm move
mixture control to "NORMAL,. ™

2-78. POWER CHECK.

a. Throttles at 2200 rpm.

b. Observe and make note of manifold pressure gage
reading. (When engines are stopped the manifold
presaure gage reading should be equal to reading ob-
tained when operating st 2200 rpm,)

AN Ol~-116CCA=I

2-T9. IGNITION SYSTEM CHECK.

a. Throttle at 2200 rpm.

b. Ignition switch from "BOTH" to "R" end back
to "BOTH."

c. Ignition switch from "POTH" to "L" and back
to "BOTH."

d. Normal drop-off ia 60-80 rpm in either "R"
or "L" position, maximum drop-off in either "R" or "L"
poasition is 100 rpm, maximum drop-off of 40 rpm in
difference between "R" and "L" positions is permis-
ﬂihlﬂt

2-80. CRUISING FUEL AIR MIXTURE CHECK.

a. Throttles 1700 rpm.

b. Mixture control "RICH."

c. Move mixture control to "NOPMAL" and check that
rpm variation between "RICH" and "NORMAL"™ ia not more
than 25 rpm increase or 75 rpm decrease.

2-81. STOPPING ENGINES.

a. Cowl flep switches "OPEN."

b. Propellers "INCREASE FPM."

c. Propeller de-icing switch "OFF."

d. JIdle engines at 1000 rpm until cylinder head
temper@ture is less than 190 degrees C.

e. If necessary to dilute oil, bring oil temper-
ature below 50 degrees C and engines to 1000 - 1200
rpm. Dilute for temperatures as shown in following
table:

Add 1 minute dilution for each additional 5 deg

below maximum shown in table.

Temperature Dilution Time
4 deg C to -12 deg C l to 3 min
(40 deg F to 10 deg F)
-12 deg C to -29 deg C 3 to 6 min
(10 deg F to -20 deg F)
=29 deg C to -46 deg C 6 to 9 min

(-20 deg F to -50 deg F)

f. Check fuel booster pump switches "0OFF."
g- While idlin‘g at 800 - 1000 rpm, move mixture
control lever to "IDLE CUT-OFF."

NOTE

Do not advance throttles.

. h. When engines atop, engine ignition switchea
OFF."

i. Fuel tank selector switches "INBOARD" or "OUT-
BOARD® (Airplane groups K snd N).
Fuel tank selector switches "OFF." (Airplane group L)

j+ Fuel and oil shut-off switchea "SHIT."

k. Master battery and ignition switch to "IGN. OFF-
BAT. OFF."

L. APP ignition switch "OFF." (Allow APP to idle
for five minutes before stopping.)

2-82. BEFORE LEAYING THE PILOT'S COMPARTMENT.

a. Engage flight controls lock.

b. Check that wheels are chocked.

¢. Check emergency brakes "OFF."

d. All electrical awitches "OFF," except gener-
ators.
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OPERATING

r,

SECTION

3=|« EMNGINE FIRE DURING GROUND OPERATION. g+ Add power to live engine and retrim airplane.

a. If fire 1s located in the air induction system, h. After making sure fire ia extinguished, shut
open the throttle of the affected engine. Fire ia down engine completely.
often sucked through the engine and extinguished,

b, Mixture control lever "IDLE CUT-OFF." CAUTION

c. Fuel and o1l shut-off switch "SHUT." .

d. Engine fire extinguisher switch "ON," as soon Do not restsrt the dead engine,
as engine stops,

e. Engine ignition switch "OFF.". 3-3« WING FIRE. )

f. Shut down engine completely. a, All wing lights "OFF. )

g, Ground personnel should place hand fire ex- b. Fullnf progress n{ fire EIU'F]? and ]nqd Blr-
tinguisher nozzle through the access door in bottom Fh“'ﬂlﬂ4 qﬁlﬂk]T as possible, or bail out, whichever
of nacelle, and release the extinguishing agent, the situation demands.

5, : 3-4. HEATING SYSTEM FIRE.
Figurs =1 iOmitted a, Heater master switch "OFF,"
=72, ENGINE FIRE DURING FLIGHT. b, Turn all haating Bystem control switches "OFF."
c« Henter fire extinguisher awitch “ON,"

NOTE

In order to prevent fumea from com-
ing into crew compartment, the cock-

pit air switch should be turned
"OFF."

a, Push feathering
switch,

b. Mixture control lever

"IDLE QUT-OFF." Flgura 3=3. Omitted

3-5. FUSELAGE FIRE.

a. Close all windows and ventilators, and keep
ell doors and emergency exits closed.

b. Heater master control awitch “OFF."

c. Use all available hand fire extinguishers,

d. If fire 1s near heating aystem, operate heater
fire extinguishing system,

e. If electrical fire, cut power to affected area.

f. If fuel or o1l line fire, cut flow through line.

B+ After it is certain that fire is extinguished,
open windows and ventilators.

¢c. Fuel and 01l shut-

off switch "SHUT."

d, Engine fire extin-
guisher awitch "ON," as
S00N am engine stops.

. 3=-6. PYROTECHNIC PISTOL CARTRIDGE FIRE.
e. Cow!l flap switch

"OPEN." 3-7. If cartridge should ignite, use hand fire ex-
tinguisher as needed, and, as soon as possible, throw

cartridge overboard.
. 3-8. ENGINE FAILURE.
ATIOM 3-9, ON TAEE-OFF.

{. Engine ignition
switeh "OFF."

a, If safe air speed, according to the following
Figure 3-2. Engine Fire gross weight and IAS table has not been attained,
During Flight pilot should attempt landing at hias own discretion,
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Figure 3=4. Emergency Equipaent

ly Aatrodoms qulck-realease handle

2: Pyrotachnlc platol stowage

3. Pyrotechnlc pistol mount

. Crew compartment 1ife raft
relaase handle

s Firat-nid kitse

s Exterlor life raft roalense

handle

7+« Escapas hatch Interlor relesse
handle

B, Escape hatch exterlor realease
handle

9« Emargancy statlc line

|10« Paratroop doors qulck-ralease
handle

Ile COy hand fire extinguisher

|2« Cargo compartmant life raft
relense handle

13« Carbon tetrachloride hand
fira axtinguliaher

I8¢ Forward sntrance doar In-

terlor gquick=ralesss handle
|5« Forward antrance door ex=-

tarlor guick-relaase handle
|6« Emergency hand axe

Gross Weight in Pounds

50,000 60,000 64,000 74,000
Normal take-pff

IAS
rph 04 102 106 114
knots 82 89 92 99
Safe single-engine
1AS
mph 126 130
knots 09 113

b, 1f safe air speed has been attained, retract
landing gear immediately and raise flaps,
€. Turn water injection switch "ON" if desired,

d. Both throttles full
forward.

e. Feather propeller
of bad engine,

f. Mixture on dead en-

gine "1DLE QUT-OFF."

g« Engine 1gnition
switch of dead engine

"OFF."

h, Fuel and oil shut-
off switeh of dead engine

"SHUT."

Figure 3-5. Engine Failure

On Take Off

i, Trim wirplane as needed,
j. Complete shutdown of dead engine and land air-
plane as scon as practicable,

3-10. DURING FLIGHT.

a. Both throctles full
forward.

k. Feather propeller
on bad engine,

€. Mixture control of
deand engine "IDLE CUT-
OFF," and mixture control
of live engine "NORAMAL, "
unless engine cooling re-
quires "RICH."

d. Engine 1gnition
switch of dead engine

"OFF."

e. Fuel and oil shut-
off switch of dead engine

“SHUT."

f. Fuel booster pump
of live engine "EMERGENCY
ON. "

BOOGTER FLm

Figure J-6. Engine Failure
During Flight

g. LCompletely shut down the engine.

h, If necessary, transfer oil from dead e&n- {::
gine tank to live engine tank,

1. Start APP unit to augment autput of live engine
generator,

3« If necessary, jettison cargo and equipment to
reduce gross weight,

k. Turn off all unnecessary electrical equip-
menlt.




WING FLAPS EMERGENCY OPERATION ELECTRICAL SYSTEM FAILURE GEMERATOR FAILURE
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Paragraphs 3-|| to 3~16

LIFE RAFT

COMPARTMENT DITCHING HATCH

OITCHING HATGH

Figure 3-7. Emergency

PARATROOP Exits
DOORS
FRONT ENTRANCE
DOCH
PARATAINER
DOGRS
B0 0ITCHING EXIT @ (N FLIGHT EXIT E=1 GROUND EXIT ONLY
3=11. WING FLAPS EMERGENCY OPERATION. generator switches "OFF," and APP ignition switch
"OFF." This will cut out all of electrical system,
3-12. In the event of electrical system failure, wing except engine ignition, IFF radio, and jump signal.
flaps may be lowered by using the hand crank (4, fig-
ure 1-16) in the socket located in the top rear sec- 3-15. GENERATOR FAILURE.
tion of the cargo compartment, Pull out the wing _ :
flops circuit brenker, located on the circuit bresker 3-15. If clﬁher or both engine generators should
panel, before attempting to operate wing flaps manually. fail to function properly, APP unit must be uased to
offset resultant loss of electrical output. The pro-
CAUT ION peller de-icing, torquemeter heater, wing flap, land-

ing genr, and heater circuits must be used separately.

Do not retract the wing flaps by the
hand-crank method in flight, CAUT 10N

3-13. ELECTRICAL SYSTEM FAILURE.
When both generators fsil, the pro-

3-14. In the event of electrical system failure, it peller de-icing and torquemeter
becomes desirable to turn off all electrical power heater must not be used, and the
except that required for engine i1gnition. Turn master heater circuit must not be used
battery and ignition switch to "IGN. ON," engine when landing.

PILOT

Figure 3-8, Forced NAVIGATOR
Landing and Ditching

Diagran RADID
OPERATOR

S e .ﬂ%%'”*"}l L Ry,
\_H . ¥ e ’ ',,f}'{=—
JUMPM&ET% HE
AND ~ iy
THOOPS A
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PROPELLER FEATHERING
PROPELLER UNFEATHERING

Section 111
Paragraphs 3-|9 to 3-78

3-19. PROPELLER FEATHERING.

a, Throttle "CLOSED."

b, Depress feathering
button.

c. Mixture control leve:

"IDLE CUT-OFF."

d. Fuel and oi] shut-off
!I’i ':Eh -E.IH.ITt 8

e, Cowl flap switch
"AUTO."

f. Engine ignition
switch "OFF,"

SINGLE-ENGINE LAMNDING
BAIL-0UT

AUTOMATIC PILOT FAILURE
FUEL PUMP FAILURE

AN QI=115CCA=|

Figure 3-9. Propeller
Feathering

3-20« PROPELLER UNFEATHERING.

8. Propeller pitch con--

trol switch "DECRFASE RPM."

b. Throttle advanced
1/8.

¢. Fuel and 01l shut-

off switch "NOAM."

d. Engine ignition gy

switeh "BOTH."

e, Pull feathering but- N 4

ton and hold until tachom-
eter indicates 800 - 1000
rpm, then release.

f. Move mixture control

lever to "NOHMAL."

B« Cowl 'flap switch
"AUTO., "

Figure 3-10. Propeller
Unfeathering

NOTE
Allow engine to warm up at lower
power until cylinder head tem-
perature reaches 100 deg C.

3-21. PROPELLER EMERGEMCY OIL REPLEMISHING.

3-22. 1If either or both propeller o0il level in-
dicator lights come on, turn corresponding propeller
oil level emergency switch to "AUTO-ON" until in-
dicator light goes out. [If indicator light comes on
frequently, the awitch may be left in "AUTO-ON®™ until
a landing is made.

CAUTION

If the propeller emergency oil re-
plenishing method is used, the pro-
peller reservoir should be drained,
loss of @il investigated, and re-
servolr refilled with preper oil
before the next flight.

3-23. SIKGLE-EMGINE LAKDIKG.

@. HRefer to paragraph 2-59 and keep air speed
at prescribed gliding speeds for different gross
weights,

b, Landing gear controcl "DOWN."

c, Turn water injection awitch "ON" if desired.

d. Adjust trim tabs as needed.

e. Before landing with single engine, make sure
propeller de~icing switch is in "OFF.® This will
eliminate the possibility of overloading the single
operating generator upon landing.

f. When landing i1s assured, use wing flaps as
desired,close throttle,and proceed withnormal landing.

WARNING

For single-engine landing, do not
lower wing flaps until lending 1a
assured, as level flight cannot
be maintained on one engine with
landing gear and flaps extended.
If it is deemed necessary to go
around, apply full power to live
engine and immediately retract
landing gear.

3=24. BAIL QUT.

a. Give spoken warning over interphone, and three
short rings on the alarm bell,

b. Reduce air speed as much as possible.

c. Trim airplane to approximately level flight.

d. Set automatic pilot to fly airplane away from
inhabited area.

e, Open paratroop and aerial delivery doors.

WARNING

The only safe bail-cut exits in
flight are the paratroop and serial
delivery doors.

f. Give bail-out order over interphone, and one
long ring on the slarm bell.

3=25. AUTOMATIC PILOT FAILURE.

3-26. 1f automatic pilot servo clutch disengage
switches fail to operate and freeze controls, pull
either servo clutch disconnect lever located at the
pilot's or copilot's station and turn automatic pilot
power and inverter switchea "OFF."

3=27. FUEL PUMP FAILURE.

3-28. 1f, for any reason, the engine-driven fuel
pump should fail to function properly, turn fuel
booster pump switch to "EMERGENCY ON,"




L)LY

AIN LANDING GEAR EMERGENCY EXTENS|ON

3-29. HYDRAULIC SYSTEM EMERGENCY OPERATION.

3-30. If there 1s insufficient hydraulic preasure
for normal operation, for sny reason other than elec-
tric failure, place hydraulic pressure control awmitch
in "MANUAL® position and hold until pressure has
reached desired point. Then release awitch,

NOTE

In the "MANUAL" position, the hy-
draulic pressure switch is apring
loaded, and therefore must be held

until adequate preasure level is
mttained.

3-31. MAIN LANDING GEAR EMERGENCY EXTENSION.
CAUTION

Once the up-lock release handles and
the hand crank clutch engage handles
have been pulled, the up lock is in-
active and the hand erank clutch
will remain engaged until the ground
crew resets the emergency extenaion
mechanism 1n the nacelles.

a. Tarn the landing gear
awitch (38, figure 1-11)
‘DFF. -

b. Pull down on the
outside stirrup-type handle
(1, figure 1-16) to release
the landing gear up-leock
mechaniam.

¢, Pull down 1inside
handle and lateh i1n rack
(3, figure 1-16) to en-
gage crank clutch.

d. Insert hand crank
(4, figure 1-16) in the
socket (2, figure 1-16)
at top of fuselage,

e. Turn crank counter-
clockwise ontil any further
movement i1s impossible.
Check that greenm indi-
cator light 1s on.

Figure 3-11. M.L.G.
Emergency Extension

CAUTION

Do not discontinue cranking until
gear is down and locked even though
green light on instrument panel
comes on.

3-32. MAIN LANDING GEAR FMERGENCY POWER EXTENSION.

a. Use this procedure if main landing gear jmma
on normal operation, thus popping out ecircuit bresker,
as indicated by mmmeter load drop while landing gear
control awitch is in "UP® or "DOWN" position and
gear has not completed cycle.

b. Hold desired circuit breaker emergency override
awitch (5, figure 1-16) in the "ON® position and oper-
ate landing gear control switch in "DOWN" position,

Revised 13 July 1950

EMERGENCY EXTENSION
AN 01-115CCA~|

3 GBEA LAND ING G EMERGENCY RETRACT |ON
EMERGENCY STOPS

Section |11
Paragraphs 3-29 to 3-36

CAUTION

Circuit breaker emergency override
switches must not be "ON" for more
than 10 seconds at 5-minute in-
tervala.

3-33. NOSE LANDING GEAR EMERBEMCY EXTEMNSION.
s. Fully retract landing gear ms far as poasible.

b. Landing gear control
switch "OFF."

LANDING GEAR

c. Pull up-lock releane

handle (figure 1-17), lo- b :
cated on cargo compartment
forward bulkhead, back as

far as possible.

-‘.‘:tLEAEE HANDLE
s |

|«

RELEASE HANDLE

d. When gear has reached
full down and locked posi-
tion, as indicated by green
light, return release
handle to normal position.

Figare 3-12. N.L.G.
Emergency Extenszion

3-34%. LAMDING GEAR EMERGEWCY RETRACGTION.

3-35. No provismion is made for emergency retraction
of the nose landing gear. However, the main landing
gear may be manually retracted.

n. Turn landing gear control switch located on
inatrument panel to "OFF."

b. Pull down inside handle and lateh in rack to
engage crank clutch,

¢. Insert hand crank extension rod and crank in
socket at top of fuselage.

d. Turn crank in clockwiase direction until gear
is full wp and locked.

NOTE

[lJo not operate any sawitches while
gear 18 being manually retracted.

CAUTION

The hand crank must be held in the
socket until gear 1a full up and

locked, otherwise gear will free-
fall down.

FIGURE 3-13. Deleted
3-36. EMERGENCY STOPS.

n. Use reverse propeller pitch.

‘CAUTION

When using reverse pitch, the pilot
or copilot should firmly hold the
control column well forward so that

elevator will not buffet and alan
against the elevator atops,

b. If reverse pitch is not sufficient use emer-
gency brake or retract landing gear, using emergency
awitch.

35




STARTING AUXILIARY POWER PLANT MANUALLY

Section 111
Paragraph 3-36

3-37. STARTING AUXILIARY POWER PLANT MANUALLY,
NOTE

This procedure is to be used when
there is no electrical power avail-
able for starting the APP.

a. APP ignition switch "ON."
b. Governor control lever "CHOKE,"

36

AN Ol=115CCA=]

c. Hold down manual fuel bypasa valve located on
muxilinry floor.

d. Wind starting cord around starting pulley and
give n rapid steady pull on cord.

e. When APP atarts, place governor control lever
in "IDLE" for warm up.

f. Governor control lever to "RUN."

g-mﬂnntrul awitch to "ON." (Airplane groups K
an

Starter switch to "ON," and generator switch to "ON."
(Arrplane group L)

Revised 13 July 1950



AN OI-115CCA-] Section |V
Paragraphs U= to U4-2
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Y-, OXYGEN EQUIPMENT. (See figure 4-1.) Pilot and Copilot Navigater and Radio Crew Chief
Statiens Operator Stations Station
Figure 4-=1A DELETED Demand Demand Demand

Begulator Regulator Regulstor
4-2. GENFBAL. A low pressure demand type oxygen Portable
system operating at a working pressure of 400 psi, Recharger
is installed for all crew members. The oxygen flows
from eight type G-1 cylinders four installed in each Flow Flow Flow
boom eft of the nacelles. The syatem 18 filled Indicator Indicator Indicator
through a@ filler valve located on the left side of
the fuselage. The following oxygen equipment 1is Preasure
provided in each of the five crew member stations: Gage

Figure (-1. Oxygen System

l« Pressure gage

2, Flow Indicator

3. Regulator

4. MWaask regulator tubing
5. FPortable recharger

6. Portable oxygen units
7+« Filler valve

B. Oxygen cylinder

9. Check valwve

AT
- =
FILLER LINE [
- ‘:. __...-1-':II
== DEMAND SYSTEM /3

Revised 13 July 1950 37



Section IV
Paragraphs 4=3 to 4-|2

4-3. DUBATION OF CREW OXYGEN. The following dura-
tions represent estimasted maximum man-hours available
in the eight eylinders for one crew member. To ob-
tain the actual duration of oxygen which the demand
system will provide each man, divide the number of
man=hours by the number of crew members.

Altitude uration

10,000 feer 58 man-hours, 6 minutea (58,1 hr.)
15,000 feer 44 man-hours, 42 minutes (44.7 hr.)
20,000 feet 16 man-hours, 54 minutes (36.9 hr.)

25,000 feet 0 minutes (32,0 hr.)

32 man-hours,
4-4. PORTABLE OXYGEN EQUIPMENT. There are three
portable oxygen unita, one on the copilot's aide and
two on the pilot's side of the crew compartment. HRe-
charger units for filling the portable oxygen units
are located at the pilot’'s atation, copilot's station,
lavatory, the left forward side of the cargo compart-
ment and the right aft side of the carge comparument.

4-5. FILLER VALVYE. An oxygen filler valve (10, fig-
ure |-3) 1s located on the outer left side of the
fuselage, aft of the center section.

Figure 4-2. Radio Operator's
Station {Asrplane Group A)

l. Interphone contral box
infaic=-13

2. Oxygen panal

3. Antanna loading anlt
CU=32/ART=13A

& Limison transmi tter

AR [ART= 134

5. Limison receéiver
BC=3w8-0

6. Eay

AN 0I=115CCA=|

Paragraphs 4-6. thru 4=10. Deleted

W=11. COMMUNICATIONS EQUIPMENT.
NOTE

All radio equipment in the airplane
18 controlled by the master "ON-OFF"
switch located st the radio oper-
ator's station.

4-12. INTER'HONE EQUIPMENT AN/AIC-3, An interphone

control system is installed for the pilotr, co-

pilot, navigator, and radio operator with a con-

trol box at each of their stationa. The pilot A

and copilot are provided with plug-in jacks on

bottom of their control box, while the navigator

and radio operator are provided with plug-1in

jncks located under the navigator's and radio oper-

ator's work tables, Additional interphone jack hoxea

are located at jumpmaster's station, right and left

nucelle, and right side of cargo compartment. The

interphone equipment has the following functions:
Voice communicetion between any interphone stations.
Individual selection at each station of the audio
output of si1x receiversa: V.H.F., command, limison,
automatic radio compass No. |, sutomstic radic com-

Raviasd 17T §Li:ile TOEN
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Fignre 4-2A. Radio Operator's

Stafion (Awrplane Group N) »
.=
'« Freguency meter LM=IN 'P '
2. Oxygen panel "_? -
3. Control unit AN/APX=2 -y s
. Antenna loading unit iéé
AN/ART=-113 —
5. Tranamitter AN/ART-13 ~— 4}

2

6. Receiver lialson set

—
AN/ARC-8 C—
7. HKey =
B. Antenna matching unit =
8 Imt k d =
. nterphone dynamotor as- =
lactar awitch - — o
[ : —
0. Interphone control panel Tl ; —
Il. Masiar radio control E
awiteh . =

2. Maonitor switch far \

ANfARC-8

(12)

pass No. ¢, marker beacon, and blind landing; and
provisions for selection of H.F. command and one
special receiver,
A means of switching the microphone to: V.H.F.
command transmitter, lialson transmitter, or the
interphone system;, with provisions for switching to
an H.F. command transmitter.
A "call" facility whereby all positions may be
called by voice communications regardless of the
setting of the microphone or facility switches at
any of the called stations,
A "filter” facility whereby the output signal of
ei1ther automatic radio compass receiver may be fed
through & radio range filter at each interphone
station.
An "emergency tel" facility at pilot's, copilot's,
and navigator's control boxes 1s connecred to the
output circuit of navigator's, radio operator's
and pilot's control boxes respectively to provide
emergency listenming facilities 1n case of failure
of a particular control bex.
4-13. INTERPHONE. EQUIPMENT AN/AIA-2A.  An interphone
control system 1s installed for the pilort,
copilot, and radic operator, with a control box
r\J st each of their stations. Additional inter-
phone jack boxes are located at the navigator's
station, jumpmaster's station, right and left
nacelle, and the right side of the cargo com-

Hevised 3] March 1950

Section |VY
Paragraphs 4=13 to 4=

The interphone equipment has the following

partment.
functions:
Voice communications between any or all interphone
sCations,
A means for selecting an audio output of the azso-
ciated radio receivers.
A means of switching the associated microphone and
control circuit of the interphone system to any
of the radio transmilters,

NOTE

The radio operator 1s provided with
an interphone over-ride switch lo-
cated on the floor below the radio
operator's table. When this foot
controlled switch 15 held down, the
radio operator 1s cut out frum the
interphone circuit.

4-14. To operate, turn master battery and 1gnition
switch to "IGN, ON - HAT. ON." Turn the microphone
switch to "CALL" and check reception from each crew
member. Check own reception from each crew member's
response. Adjust volume as desired. All positions
may be called 1n this manner, regardless of setting of
microphone or facility switches of the called station,

19



Section |y

Paragraphs 4=15 to y-24

Figure 4-28. Navigator ‘s Sta-
tion (Awvrplane Group A)

Il Transceiver AN/APH-|2
(Airplane Groups 6 and E)

A Frea alr temparature gage
(Airplane Group L)

2. Oxygen panel

3, Radar beacon control bosx
AN/APN-12 (Alrplane
Groups @ and E)

4. Stowage compariment

6. Radar beacon AN[APHN-I2
(Alrplane Groups & and

" Chart tube

7. Loran Recealver AN/APN-9
or AN/APN-9A

7Ao Alr speed indlicator (Alr-
plane group L)

B. IFF Control panel (Air-
plane Group C)

BA. Altimeter (Alrplane Group
L)

3. Radlo compass control box
and Indicator AN/ARN-T7

I0. Remote indicating compass

Ite iInterphone control box
AN/AIC-3

4- 15, INTERPHONE FQUIPMENT AN/ATA-1A. A plug nssem-
bly, located near the glider release mechanism,
!\‘ 18 utilized when conversation 1s desired with
crew members of glider or gliders being towed.

V.H.F. CIOMMAND SET AN/ARC-3. This set 1a an
mir-borne receiving and transmitting set de-

signed to provide plane-to-plane or plane-to-
Jﬂ\ ground communication. The controls are located
on the radio control panel.

4- 16.

4-17. To oaperate, insert headset plug in the "TEL"
jack and microphone plug 1n "MIC" jack on the
interphone control box. Turn the frequency
selector awitch to the channel desired and allow

A set to warm up. The receiver will continuously
monitor that frequency indicated by the [re-
quency selector awitech, except during periods

of tranamiasion, at which time the receiver 1a shut

off. To stop the unmit, turn master awmtch to "OFF,"

4- 18, V.H.F. COMMAND SET AN/ARC-1. This set pro-

vides Lwo-way volce communication between mir-

craft, or between arrcraft and ground stations,
rq on any of nine prearranged main-channel com-
munication frequencies or a guard-channel fre-
quency. Incoming signala are received with Lhe
equipment excepl for those intervals when transa-
miasion 18 desired. The change from the receiving to
tranamitting condition 1s accomplished mimply by
operating the microphone push button.

4-19. To operate, turn power switch located on the

interphone panel to "ON." Turn guard-main
switch to position desired and turn channel

rq aelector awitch to channel desired. To atop
the equipment turn power switch "OFF,"

4-20. LTAISON SET AN/ARC-B. This set 1s a long
range, two way, voilce and code communications sel
consisting of a 10-channel AN/ART-13A transmitter and
s BC-348F receiving set. The transmitter controls
are avallable to the pilot, copilot, and radio oper-
ator, A trailing antenna is used for low frequency
transmission while a fixed antenna 1s used for high
frequency transmission. An antennm switch, located in
the crew compartment ceiling jusat over the crew

W0

AR O1=115CCA-|

® ®

chief's station,

. 18 provided for melecting fixed or
traal antenna.

WARNING

[lo not uae the liaison transmitter
at low frequencies on voice or
code except on the trailing wire
antenna.

4-21, To tranamt, adjust frequency selector awitch
to desired frequenny Turn lisison switch o "ON,"
Turn emission switch to "VOICE." Adjust volume econ-

trol as desired. To receive, turn receiver switch to

"MY(C." To atop the AN/ARC-8 set, turn transmitter
emission switch "OFF," and receiver awitch to the
"OFF" position.

NOTE

A switch 18 provided for monitoring
the AN/ARC-8 transmissions, and is
located at the radio operator's
station.

4-22. RADIO (OMPASS AN/ARN-T. Two compasses are
automatic navigational instruments providing an auto-
matic visual indication of direction from which radio
frequency energy is being received. It acts as navi-
gational aid in heming operations and in position
finding operations. [Indicators are on instrument
panel before the pilot and copilot, and on navigstor's
control panel. The pilot, copilot, and navigator
have remote control unitas for this equipment.

4-23. Start eguipment by turning function switch
"(OMP," "ANT" or "LOOP."™ Turn laight econtrol clock-

wise. Turn receiver to desired frequency. To atop
equipment, turn function switch "OFF."
4-24. MARKER BEACON RC-193-A. The marker beacon

RC- 193-A set 18 a navigation and landing aid
g1v1ng the pilot a visual indication when the
airplane passes over a ground marker beacon sta- C
tion, The set is operative when the master
battery and ignition awitch is in "IGN. ON-

BAT. ON."

Ravised 13 July 1950
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4-75. MARKFR BEACON AN/AEBN-12. The marker beacon
AN/ARAN-12 set 1s & navigation and landing aid
giving the pilot a visual i1ndication when the

[) airplane passes over a ground marker beacon
station. The set 1s anrati¥e when the master
battery and 1gnition switch 1s in "IGN. ON-

BAT. ON."

4-26. MARKER BEACON AN/ARN-B. The marker beacon
net 15 a navigation and landing aid giving
the pilot & visual indication when the airplane

PJ passes over a ground marker beacon station,
The set is operative when the maater battery

and ignition switch is in "IGN. ON - BAT, ON."
4-27. RADIO ALTIMFTER AN/APN-1. This set provides

direct indication of altitude, relative to the ter-
rain during flight. Operating controls consist of a
power switch, range switch, limit switch, and three
indicator lamps.

4-28, To operate, turn power switch to the "ON" posi-
tion, Movement of indicator hands shows that equip-

O

4-29. The limit indicator consists of the following
colored-light systems,

a. Green - indicates flight above the "preset”
altitude, (Limit switch setting.)

b. Red - indicates flight below the "preser”
altitude,

¢. Amber - indicates flight at approximately the
'prcutt" altitude.
The altimeter 1s calibrated in tens of feet for low
altitude range; and in hundreds of feet {on the same
indicator) for high altitude range.

4-30, GLIDE PATH APPROAC RADIO AN/ARN-5A AND LO-
CALIZER APPROACH RADIO RC-103A. Both of these in-
stallations are navigational equipment designed to
function cooperatively in giving lateral guidance and
glide angle to pilot during instrument landings. The
combined equipment consists of a localized receiver,
an indicator giving glide angle and lateral path of
airplane, and a freguency selector switch,

Revised 30 Morch 1950

Paragraphs 4-25 to 4-35

4-31, To operate, turn "ON-OFF" switch to "ON" ap-
proximately 20 minutes before approaching the runway.
This will allow receiver to warm up. Turn frequency
selector switch to corresponding frequency as that
being used by ground localizer transmitter. Make
approach, applying corrections as indicated on indica-
tor. To stop unit, turn "ON-OFF" switch "OFF."

4-32. STATIC DISCHARGERS AN/ASA-3. These consist of
10 lengths of cotten wick, each approximately 12
inches long. Three extend from trailing edge of each
wing tip and two from each rudder. ‘Their function 1is
to dissipate static electricity.

4-33. EMERGENCY (DINGHY) HADIO SET AN/CRT-3. This
sel 18 an emergency radio transmitter which 15 stowed
in the life raft compartment. It 1s sutomatically
ejected with the raft, 1s water proof, and wall float,
It 18 pretuned to an international distress fre-
quency of 500 ke and, when operated, transmits on
M.C.W, signal. The set is equipped with a hand

powered light by which visual blinker code may be
transmitted.

Figure 4-2C. Navigator's Sta-
tton fAirplane Group N)

_,
B

Transmitter-Raceiver

AR/ ARC-2

Oeygen panel

Recelver APN=§

3towage compartmant

Indicator APN=Y

Chart tube

Radio compans indicator

Remote indicating compass

Radio compass control

pane!l AM/ARN-T

10. Radlo selector awitch for
Interphone control box

Il. Interphone control panel

ANSAIA=-2A

- - ™

& . - =

4-34. Power for both radio and light 15 furnished
with a hand powered generator in transmitter case,
Operational instructions may be found 1n umit.

ment 1s energized. Use range switch to select de-

sired altitude range. To stop unit turn power switch
to the "OFF" position.

CAUTION

Never use the high range when flying
in the low altitude range.

4-35. LORAN SET AN/APN-9 or AN/APN-9A. This set 1s
a navigation set which receives, amplifies, and
detects Loran signals, and displays then on a
screen of the receiver indicator. This set will A
operate at altitudes ranging from sea level to
40,000 feet and temperatures ranging from -55
degrees C to +50 degrees €. It 1s equipped with
controls for navigator only.

11



Section 1Y

Paragraphs 4=36 to Y4-42

4-36. To operate, set amplitude balance contral and
drift control at their center position of ro-
tation, and turn "receiver gain" control clock-
"\ wise unti! astation rate i1dentification 1llu-
minates., To stop, turn "receiver gain” control
to "POWEH OFF" and check to see that pilot light
15 not 1lluminated and pattern on i1ndicator

screen has disappeared.

LOBAN RADAR AN/ APN-4. This set 1s a navi-
getion set which receives, amplifies, and de-
tects loran signals, and displays them on the
r\I screen of the receiver indicator. It 15 used

for finding the geographical position of the
The controls

4-37.

airplane in which 1t 1s 1nstalled,
are provided for the navigator.

To operste, set amplitude balance control and
drift control at their center position of ro-
tation, and turn receiver gain control clockwise
rq until station rate 1dentification 1lluminates.

To stop, turn receiver gain control to "POWER
OFF" snd check to see that pileot light 1s not

Fegure 4-3. Hadio Control
Panel fAirplane Group A)

| Y.H.F. master switch

L's Yolume control

I Y.-H.F. command freaquency
selector switch

L " Tone button

%+ Tuning crank

6. VYolume control

T« Freauency selector awitch

8. Light awltch

- 38 Auftomatic compans swjtich

I0. Tuning meter

1. Loop rotator switch

12, Pilot 1ight

3. Lisison freguency aelec-
tor switch

. Limison transmitter
emiasion awitch

I5. V¥Yolume control

6. Inatrument approach fre-
guency selactor control

a2
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tlluminated and the pattern on indicator screen has
disappeared.

15 &

4-39, RADAR BEACON SET AN/APN-12., This set
remotely controlled asir-borne navigatiaon and E
recognition unit designed to direct an airplane

to within 200 vards of a ground beacon; and to
tdent1fy other airplanes equipped with IFF sets, (E;
4-40. To start equipment, turn Lransmitter high-
low-0ff switch to the "OFF" pesition. Turn
power on-off switeh to the "ON" position, E
Turn indicator on-off switch to the "ON" po-
sition. To stop egquipment, turn all switch- (E;
es to the "OFF" position.
i-41. IFF SET SCR-695B,

4-42., The IFF radio set provides i1dentification
for friendly aircraft, An 1nertia switch 1s
provided on this set, and when the destructor

unit 15 installed, violent 1mpact of the air- (::
plane will destroy this egquipment.

B e
S L g

i b1 I-.I_- ;. .
Iﬂ"_' \!""I'l' ‘11." PeF Ttl:
LAiS. . TRANSMITTER 73 )

LUAICVEF COMMAND
Y=, ..*q_l—l
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4-43. In starving, be sure emergency switch 1s "OFF."

Communications Officier-in-Charge will supply
detailed instructions concerning use of IFF

C cemergency switech. Place remote on-off switch
"ON." Set six position cnde switch to posi-

tion "1™ unless otherwise directed by Communi-
cations Officer. Insert destructor unmit plug

when operating over enemy territory. To stop the

equipment, turn the on-off switch to the "OFF" pos:-
Ll1omn.

4-44. 1FF SET AN/APX-2A. Thais IFF set provides
tdenti ficavion for friendly airplanes. Means
for destroying this eguipment are provided in

hd the airplane through the vuse of an inertia
swltch., The switeh avtomatically operates on
violent ampact of the airplane.

4-45. To operate this egquipment turn master control
switch to desired position and code switch tao

Pd code number desired. To stop the equipment
turn master control switeh to "OFF."

Fevised 30 idarch 1950
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Section 1V

Paragraphs 4-43 to 4-49

Figure 4-3A. Radio Control
Panel {Awrplane Group N)

l. G-band swhtch, I1FF
r 4 Interrogation awitch,

IFF

3. Code sslector awitch,
|FF

4., H®aster control aswitch,
IFF

5. Gain control, |FF

6. Channal selector
switch, Liaison Set

T ON-0FF switch, Ligison
Set

B, VYolume control, In=-
stlrument Approach

8. Frequency contrel, In-
strument Approach

10. Tuning crank, Radio
Compaas

1. ¥Yolume control, Radie
Compaas

2. Frequency selector
switch, Radio Compase

13. Light awitch, Radio
Compass

I%., Automatic compass
awitech, Radlo Compass

I5. Tuning maeter, Radio
Compass

I6. Loop rotator aw|tch
Fadlo Compass

iIT. Tuming control, Radio
Range Recalver

8. Sensitivity control,
Radio Ranpge Receiver

19. Channal selector
switch, VHF

4-46, RADIO RANGE RECEIVER AN/ARC-5. The radio
range receiver AN/ABC-5 15 a low [requency

range recelver with the control unit mounted r\]
on the pilet's radio control panel,

447 To operate this equipment turn control switch,
located on interphone control box, te "ON."
Adjust tuning and sensitivity controls as de- PJ
sired, To stop the equipment turn control

switeh te "OFF,"

4- 48, LIATSON SET AN/ARC-2. This set 15 a two way
radio communications set with eight preset
channels for voice, ew, or mcw communication.

The controls are available to the radio operator

and a remote control unit 18 located en the
pilot's radio control panel.

4-49. To operate turn "ON-OFF" switch to "ON" and
channel selector to channel desired. To stop

the equipment push the "ON-OFF" switch all the rq
way 1in toward the panel.
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Figure & 4. Instroment Lights Control Panel (Airpland Gromps M and N,

I+ Emgine Instrument |l ghts 3. Iwmetrument |lghts contrel
rheostat sw i tch

2. Flight Instrument |ights % Interphens panal lights
rheontat (Copllot'a) rhesostat

. Flight Inmntrument lights rhoostat (Pllat's)

2.

Figare 4-4A. Instrument Lights Control Panel
(Airplane Group 0)

instrument |ights control switch B. Flight imstrument red lights rhaocstat
Engine instrument red fights rheostat (Copllatra)

Engine Inatrument witra violet |ights 6. Flight Instremept rod l1lights rhaostat
rheos tat (Pilotrs)

Flight instrument ultra vielst |ights T. Flight Instrument ultra vielet 1ights
rheostat {(Copllot'a) rheostat (Pilotis)
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Section 1V
Paragraphs 4-52 to 4-G7

4-52. LIGHTING 3SYSTEM.
4-53. EXTERIOR LIGHTS.

4-54. NAVIGATION LIGHTS. The navigation lights con-
sist of a red light on the left wing tip, a green
light on the right wing tip, one yellow and one white
light on the left aft boom, and a white light on
the top and bottom of the fuselage. Wing and tail
lights are controlled by a switch (32, figure 1-10)
on the overhead panel providing "BRIGHT," "DIM, " and
"OFF" positions. Fuselage lights are controlled by a
similarly operated switch (31, figure 1-10). Flasher
operation of all navigation lights 1a controlled by
s two position awitch (29, figure 1-10) with "FLASH"
r "STEADY" positions. In saddition, f{lasher operation
may be coded through the use of the code selector
awitch. To operate, place primary navigation light
control switches to the required position, "DIM® or
"BRIGHT." Next, set flasher switch to "FLASH." Set
code selector switch (24, figure 1-10) to desired
letter and place code selector power switch (27,
figure 1-10) "ON." A flasher indicator light (26,
figure 1-10) on the overhead panel provides a check
on the flasher operation by duplicating letter flashed
by navigation lightas.

4-55. PASSING LIGHT. A passing light is mounted
on the leading edge of the left wing, which is con-
trolled by a switeh (28, figure 1-10) on the over-
head panel.

4-56. FORMATION LIGHTS. A totsl of nine blue for-
mation lights are inatalled on top of the wing, fuse-
lage, nacelle, and stabilizer in such s manner as to
form @ "T." These lights are opersted by a switch
(30, figure 1-10) on the overhead panel and can be
turned to "ON," "OFF," or "DIM.*

4-67. LANDING LIGHTS. A fixed landing light is in-
stalled in the leading edge of each wing outer panel.
A transparent cover, conforming to the contour of
the wing leading edge, 1s mounted over each light,
and ventilation i1s provided to eliminate condensation
on the cover glasa. A shield is installed just in-
bosrd of each light to prevent glare in the crew
compartment. Each landing light is controlled by =
switch (2, figure 1-5) on the pilot's awitch panel.

4-58. TAXI LIGHTS.
DELETED.

4-59. INTERIOR LIGHTS.

4-60. CREW COMPARTMENT.
a. The single dome light located in the
F{ crew compartment is controlled by a rheostat
(B, figure 1-10) located on the overhead panel.
N b. The dome light located in the crew com-
is of the floodlight type with a red and a clear
lamp. The lamps are controlled by two rheo-
l- atats (B, BA, figure 1-10A) located on the
overhead panel.

4-61. ACCESSORY EQUIPMENT COMPARTMENT. Three dome
lights are located in the accessory equipment com-
partment and are controlled by an "ON-OFF" iIlLEh
(3, figure 1-9) placed next to the radic operator's
work table, near the crew compartment entrance hatch.

4-62. LAVATORY. Illuminstion for the lavatory is
furnished by a dome light controlled by = built-in
"ON-OFF" switch.

4-63. NOSE WHEEL WELL. A dome light with built-in
"ON-OFF" switch provides light for nose wheel well.

ua
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4-64. NOSE COMPARTMENT. The fuselsge nose compart-
ment is lighted by a dome light which is controlled
by a built-in “ON-OFF" switch.

4-65. CARGO OOMPARTMENT.

a. Five dome lighta mounted on each side of
the cargo compartment provide light for the F:
whole compartment. All 10 lights are controlled
by an "ON-OFF" switch (2, figure 4-6) and dim- N
ming rheoatat (1, figure 4-6) located on rhe
cargo compartment forward bulkhesd. In addition
to the dome lights, four floor lighta are located
along each aide of the compartment, and are controlled
by a switch (1, figure 4-7) on the jumpmaster's con-
trol panel,

b. Seven dome lighta mounted on each aide of
the top of the cargo compartment provide light
for the whole compartment. All 14 lights are
controlled by an "ON-OFF" switch (2, figure l—
4-6) and dimming rheostatas (1, 1A, figure 4-6)
control the intensity of each side, these con-
trols being locsted on the cargo compartment forward
bulkhead. In addition to dome lights, four floor
lights are located along each side of the compartment.
These lights are controlled by s switeh (1, figure
4-7) on the jumpmaster's control panel.

4-66. INSTRUMENT PANEL.

a. Eleven ultraviolet lightas are used for
illumination of the instrument panel. Five of ’Hd
these lights are located on the i1nstrument
panel anti-glare shield, two on each control N
column, and two on the forward part of the con-
trol pedeatal. These lights are contrelled by
an "ON-OFF" switch (3, figure 4-4) and three rheo-
stats, located on the inatrument lights control panel.
The intensity of illumination for the flight and en-
gine instruments is controlled by rheostats (1, 2, 5,
figure 4-4). Also two spotlights with built-in "ON-
OFF" awitches and flexible cord are provided for
suxiliary lighting in the crew compartment. Mounts
for these lights are provided above the windshield,
on the right and left side of the overhead panel, and
on the instrument panel anti-glare shield.

b. Eleven ultraviolet and ten red lights are
used for illumination of the inatrument panel.

Five ultraviolet and six red lights are located (:)
on the instrument panel anti-glare shield, two
ultraviolet lights on each control column, and
two ultraviolet and four red lighta on the for-
ward part of the control pedestsl. The ultraviolet
lights are controlled by an "ON-OFF" switch (1, fig-
ure 4-4A) and three rheostats (3, 4, 7, figure 4-4A)
locsted on the instrument lights control panel. Tht

red lighta are controlled by three rheostats (1, 5,
6, figure 4-4A) located on the instrument lights com-
trol panel. Also two spotlighta with built-in 'DH-
OFF" switches and flexible cord are provided for auxi-
liary lighting in the crew compartment. Mounts for
these lights are provided above the windshield and on
the right and left side of the overhead panel.

4-67. CONTROL PEDESTAL.

a. Illumination for the control pedestal is
provided by light diffused through a plexiglas
plate on the control quadrsnt and pilot's switch
panel and by shielded lighta on the radio con-
trol panel. These lights are controlled by
a rheostat (7, figure 2-5) located on the
pilot's switeh panel.

b. Illumination for the control pedeatel 1as
provided by light diffused through = plexiglas
plate on the control quedrant and pilot's switch
panel and by two spotlighta on the overhead O
panel for illumination of the radio control
panel. These lights are controlled by a rheo-
stat (7, figure 1-5) located on the pilot's
switch panel.
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4-68. OVERHEAD PANEL. Light from 37 bulbs diffuased
through a plexiglas plate provides 1llumination for
the overhead panel. Thesae lights are controlled by
a theostat (7, figure 1-10) located on the overhead
panel .

4-69. OOMPASS, The compaas light, located in the
compass, is controlled by a rheostat (10, figure 1-10)
on the overhead panel.

4-T0. NAVIGATOR'S AND RADIO OPERATOR'S WORK TABLE.
Illumination for the navigator's snd radio operator's
work table is provided by three spotlightsa wmith built-
in "ON-OFF" switches and flexible cords located above
the work table. The navigator is also provided with
a full swivel light which 1s controlled by a rheoatat
located beside the light.

4-T1. INTERPHONE PANEL.
a. Two lights, one each on the pilot’'s and
ryd copilot's interphone panel, are controlled by
sn "ON-OFF" switch (3, figure 4-4) and a rheoc-
stat (4, figure 4-4) located on the left side
N of the inatrument lights control panel.
b. Two lights, one each on the pilot's and
copilot’'s interphone panel, are controlled by
O rheostats (2A, figure 1-14 and 2A, figure 1-15)
located adjacent to the interphone panel.

4-72. INTERAIRCRAFT SIGNAL LIGHT. An interaircraft
signal light is located on the right side of the crew
compartment. An electrical outlet for plugging this
light in is provided on the forward part of the navi-
gator's work table.

4-73. HEATING, YENTILATING, AND ANTI-ICING 3YSTENM.
(See figure 4-5.)

4-T4. Hot mir for heating the crev and cargo com-
partments, windshield anti-icing, and for amti-icin

the flight surfaces, is provided by eight interna

combustion-type gasoline heaters, located in the
accessory equipment compartment, just aft of the crew
compartment. The master controls for the heating and
enti-icing systems are located on the pilot’'s overhead
panel, mnd consist of one heater master switch and =
series of eight individual awitches for heaters. In
addition, an indicator light is situated sdjscent
to each individual heater switch, and will glow when
affected heater switch is on but heater is not oper-
ating. Any desired combination of heaters may be
obtained by these switchea, or all heaters may be
shot off by the heater master awitch. Separate,

Figure 4-6. Cargo Heat and
Dome Light Controls

. Cargo doma |lghts rheostat o

IA. Cargo dome lights rheontat
(Alrplane Broup L)

2. Cargo dome |lights ewltch

3. Cargo heat contrel switch
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manually operated, air flow controls regulste the flow

of air from each heater. These control valves allow
the flow of cold sir to be shut off when any individ-
ual heater is inoperative so that the cold air mll
not dilute the system when maximum heat is needed.
Two automatically controlled blowers are installed
to provide mir to heaters on the ground, making heater
operation possible under such conditions. The system
also incorporates overheat switches to shut off heater
fuel supply and 1gnition sutomstically in case of an
excesslve rise in temperature. A low temperature
safety switch in the exhauat ayatem shuts off heater
fuel supply and 1gnition in case the heater fails to
ignite, Fire warning devices are inastalled in the
heater compartment to give the pilot a warning of
excessive Lemperature changes. A fire extinguishing

system for the heaters is controlled by a switch on
the overhead panel.

4T75. CREW (OMPARTMENT HEAT. Heated air is directed
to outleta along the right and left side of the crew
compartment. The flow of air i1s controlled by the
cockpit mir switch (14, figure 1-10) on the over-
head panel. Operation of the cockpit air switch

. will mlaso defog the side windows.

4-76. CARGO COMPARTMENT HEAT. Heated air is sup-
plied to the cargo compartment through direct duct-
ing from the internal combustion heaters. [t is con-
trolled by the following switches: & cargo heat master
switch (11, figure 1-10) with "ON® and "OFF* posi-
tions, located on the overhead panel; and by individ-
ual cergo heat switches (3, figure 4-6) with "OFF,"
"HOT," and "COLD" position, located on the cargo
compartment forward bulkhead. However, the individual
cargo heat switches will turn on the cargo compartment
heated air flow only if the cargo heat master switch
on the overhead panel is turned on. The pilot may
shut off the cargo heat by turning the cargo heat
master switch to “OFF."

4-77. VENTILATION. The airplane may be ventilated
by turning master heater switch (18, figure 1-10)
"ON" and individual heater switches (17, figure 1-10)
"OFF." The ground blowers supply air for heating when
airplane is not in flight. Circulating air flow is
controlled by cockpit mir end carge heat switches.
Fresh air is supplied to pilot mnd copilot through
fresh air ducta forward of the control pedestal.

4-T8. WINDSHIELD. The two fromt windahield panels
consist of double window panes, betweem which hot air
is passed. Am automatic temperature control systes
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Figure 4-7. Jumpmaster's Panel
fAirplane Group A)

I« Cargo compartmant floor |ights awltech
2. herial dellvery doors Indlcator light
3. Tralling antenna warning light

. Aerial delivery malvo awitch

6 Aerlal delivery doors awiltch

6. Intercull wignal switch

T« \Interphone call box

ia provided to regulate windshield asir, which is drawn
through the double panes by a continuously operating
electrical blower, when the windshield anti-icing
awitch (15, figure 1-10) is turned "ON."

50

AN OI-115CCA=-]

1-79.  SIDE WINIOWS, The side windows are defogged by
means of heated air outlets directly heneath each
window. These outlets direct heated air against win-
dowa, and the system 13 controlled by the cockpit anr
awitch.

1-80. ASTRODOME., A fi1xed discributing ayatem,
through which hot air 1s forced, accomplishes de fog-
gKing of the astrodome. The system 18 controlled by
the cockpit air switch on the overhead panel,

A-81. PITOT-STATIC TUBES. Twn pitot-static tubes,
one on each side of the fuselage just forward of the
main entrance door, contain electrical heating ele-
ments which prevent formation of 1ce around the tube
apenings. A single pitot heater switch (20, figure
I-10) controls the heating elements.

4-B2, PROPELLERS. The de-icing system for the pro-
pellers 1s comprised of electrical heating elements

imbedded in the leading edge of the propeller blades.
The power supply 18 controlled by a propeller de-
teing santch (21, figure 1-10) on the overhead panel .

4-83. TORQUEMETER PRESSURFE LINF HFATFH. The por-
tion of the torquemeter pressure line loca-

ted forward of the firewall is heated by elec-
trical heating element, The heating element C
18 controlled by a switeh (214, figure 1-10)

on the overhead panel and the circuit is pro-
tected by n cirecuit hreaker on the circuit
breaker panel,

4-H#4. FLIGHT SURFACES. An anti-1cing aystem of the
heated wing type is installed to heat the leading edge
of all wing and tail surfaces. This system will de-
froat on the ground, as well as prevent ice formation
during flight. Heated air 1s ducted from the heaters
to the leading edge of the wing center section, outer
panel, horizontal stabilizer, stabilizer tipa, and
vertical fina. The air flow to the wing and tail
1a controlled by a wing and ta | anti-icing sawitch
(23, figure 1-10) on the overhead panel. Two wing
mand tail anti-i1cing indicators (24, 25, figure 1-11)
nre provided on the inatrument panel with "OVERHEAT , "
"NORMAL, " and "OFF" positions.

4-85. TO START HEATERS.
#. Turm all heat control switches "OFF," for ground
operation.

CAUTION

To preclude overheating when start-
ing heaters in flight, turn cockpit
and cargo heating systems to "HOT."
After heaters are operating, aelect
systems desired.

b. Heater air flow manual controls (4, hhgure 4-5)
", "

c. Turn fuel selector switches (38, 47, figure
1-10) to desired tank. When operating heaters on
ground without engines running, turn booster pump
awitches to "FMERGENCY ON" (mixture controls in
"IDLE CUT-OFF"). APP must be running.

d. Heater master switch "ON. "

e. Individual heater awitches "0ON."

f. Push in heater starter button {19, frgure 1-10)
and hold until individual hester indicator light
(16, figure 1-10) goes out. Heater should start with-
in & l-minute period.

g- If 1t 1s desired to astart additional heaters
after system 1s in operation, turn individusl heater
switch "ON" and push starter button.

h. Turn heat control switches "ON" as desired.
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CAUTION

|f heater indicator light comes on
snfter heater has been atarted, re-
peat starting procedure several
times. [f condition persiasis,
determine mal function.

MELAD
A4-B6H.  TO OBTAIN AND RFGULATE CRFW (OOMPARTMENT HFAT. gl

a. Start heaters.

b. Hold cockpit air mwrtch in the "HOT" position
until a blaat of hot atr is felt at the outletrs,

c. To regulate the degree of heated air, momentar-
1ly toggle the cockpit air switch to either "COLD"
or "HOT" ms desired.

d. To shut off air flow to crew compartment turn
cockpat mir switch to "OFF. "

=87,  TO OBTAIN AND HEGULATE CARGI) COMPARTMENT HFAT.

a. Start heaters.

b. Move cargo heat master awitch to "ON."

c. Hold cargo heat switches in the "HOT" position
until a blast of hot air 1s felt at the ocutlets,

d. To regulate the degree of heated air, momentar-
1ly toggle the cargo heat switches to either "OLD"
or "HOT" as desired.

e. To shut off aar flow to cargo compartment tumm

cargo heat awitches "OFF." PARAT AMER
=<\ Pooms
4-88. TO ANTI-ICE WING AND TAIL SURFACES. 7 ouose n
Aa. Htart heateras, 7 v fl
b. Place wing snd tail anti-icing switeh (23, BEDICATLS or;
figure 1-10) "ON." SO0RS Svem 'h--.__ >
c. For ground operation turn other systems off. oFLN | )
e ¥ -
4-89.  TO OBTAIN ENGINE ACCESSORY COMPARTMENT PRE- ———@
HEAT. ]
a. Start heaters. WARNING .
b. Move engine accessory heat switch (13, figure DO WOT JUSSP WYTH LNTT O
1-100 "W, " TRARING ANTEMA
c. After compartments are heated and engines are

started, move switch to "OFF."
d. For ground operation turn other aystems off,

WARNING

Accessory compartment heat must be
turned "OFF® before attempting take
off. Fmilure to do so may overheat
engine accessories, causing damage
and possible engine failure.

4-90. HEATER SHUT DOWN.
u. Individual heater awitches "OFF."
b. Heater master awitch “"OFF."
c. Hest control switches an desired.

CAUTION

For heater shut dowm on the ground,
allow heater master and hest control

switches to remain in "ON" for 4 Figure 4-8. Jumpmaster's Panel (Airplane
minutes to provide cooling of heat- Group N)
era.
I« Tralling antenna warning light
~91. MAVIGATION EQUIPMENT. 2. Cargo compartment floor |lghts switch
3. Aerial dellivery doors Indicator |light
4-92. NAVIGATOR'S STATION. The navigator'sa atation %. Aerial delivery sslvo swlitch
.ia directly aft of the copilot's seat, and is equipped 5« Aorial dallvery doors awltch
with a work table and an instrument panel, on whesh 6. Interphone jack box

are mounted the navigator's instrusents. The location
of  the navigator is such that he may also view the
instruments on the main instrument panel,

4-93. (HART AND MAP STOWAGE. A chart stowage tube 4-%4. ASTRO COOMPASS. Provisions are made for in-
is located above the navigator's instruments, and stalling an astro compass within the observation
a map case 1s mounted on the side of the fuselage dome. The astro compass is located on a shelf above
directly 1n front of the work table. the radio rack.
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4-95. NAVIGATOR'S OBSERVATION DOME. A circular ob-
servation dome, approximately 20 inches in diameter,
13 mounted on top of the crew compartment enclosure,
directly above the navigator's and redio operator’s
stations along the centerline of the mirplane.

4-96, IRIFMMETER. A driftmeter is installed next to
the navigator's work table., The light in the drift-
meter 1s controlled by a smitch located on the navi-
gator's oxygen panel.

4=97. AERJAL DELIVERY SYSTEM.

4-98. An automatic, electrically operated merial
delivery monorail system ia employed to drop parscans
from the cargo compartment through doors located in
the forward section of the floor., The system is
normally operated by a salvo awiteh (9, figure 1-10)
on the overhead panel in the crew compartment, or by
a similar salvo awitch (4, figure 4-7) on the jump-
master's control panel. When either of these buttons
is pushed, the doors will open and the syatem will
operate to drop as many es 20 delivery contsiners
with & maximum weight of 500 pounda esch. A separate
switch (5, figure 4-7) ia provided in the jumpmaster'a
panel to operate the doors independently of the de-
livery system, and an indicating light (2, figure 4-T7)
adjacent to the switch will glow when the doors are
open, and go off when they are closed.

4-99. GLIDER TOWROPE RELEASE EQUIPMENT.

4-100. A glider towrope release handle (12, figure
1-14, and 5, figure 1-15) is mounted disgonally in
front of the pilot's and copilot’s seats on each aide
of the crew compartment. Directly sbove the handle
is located & red indicator light. When either of
theae handles is pulled, the glider tow rope release
cylinder at the aft end of the fuselage will open,
releasing the tow rope. When the release jaws open,
the red indicator light will go out, indicating that
the tow rope has been released.

U=101. CARGO LOADING EQUIPMENT.
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4-102. BLOCK AND TACKLE FITTING. A swivelling hitch
for block and tackle, mttached either st the front or
rear of the cargo compartment, is provided and can be
secured to the tie-down fittings at those locations.

4-103. CARGO TIE-DOWN FITTINGS. A total of 77 car-
go tie-down fittings are installed on the cargo com-
partment floor. The spacing of these fittings allows
equipment of various sized to be secured to the floor.

4-104. LOADING RAMPS. Two light, metal, treaded
loading ramps with a load limit of 9400 pounds per
ramp, are provided to facilitate the loading of
vheeled vehicles through the aft cargo doors. Pro-
visions are made for attaching the ramps to the cargo
door sill. Rings installed in the ramps permit them
to be lashed to the cargo floor when in flight. The
rampa, when not in use, are lashed beneath the para-
troop seats along either mide of the cargo compart-
ment except when paratroops or personnel are being
carried. At this time the ramps are lashed down along
the center of the cargo compartment.

4-105. CARGD LOADING DOORS. Two hinged cargo doors
form the aft contour of the fusmelage. When these
doors are opened, a clear loading space, B feet high
and 9 feet 2 inches wide, is made avsilable. Stopas
prevent the open doors from striking the booms, and
a lock is provided to hold the doors open.

4-106. CARGD LOADING ROLLER. A roller is inatalled
at floor level at the aft end of the cargo compartment
to facilitate loading through the cargo doors.

Y107, LITTER EQUIPMENT.

4-108. A total of 35 litters can be carried when the
airplane is used for smbulance purposes. The litters
are mounted along the sides of the cargo compartment
in tiers of five, with three tiers on the left side
und four on the right. Posts, mounted vertically
along the sides of the fuselage, and straps extending
from roof beams to the floor, are used to secure the
litters. The posts are installed permanently, and the
straps are stowed when not in use.
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SECTION V

9=1. COLD WEATHER.

5-2. PREPARATION FOR FLIGHT,
a. Check that the fuel and oil] tank vents are free
of 1ce,

CAUT ION

Freezing of an, water droplets 1in
the vent line wil]l atop the flow
of fuel, causing engine failure
and possible collapsing of the
tanks.

b. At outside air temperatures below 0 degrees F,
(-18 degrees C) preheat the engines with the engine
covers inatalled using at least one portable ground
heater for each engine. The heater asir flow should
be directed to the front of the engine and to the
engine accessory section. The following timetable
lista the approximate time required to preheat the
engines,

Free Air Temperature Time Required to Preheat

=10 deg F (=23 deg C) 3 min
-20 deg F (-29 deg C) 1 hour

] hour 30 min

-30 deg F (-34 deg C)

~40 deg F (-40 deg C) 2 hours

=50 deg F (-46 deg C) 2 hours 30 min

«60 deg F (-51 deg C) 3 hours

c. Check flight surfaces for freedom from frost,
anow, or 1ce. DBrush off all light snow and frost.
Remove any accumulation of ice by direct flow of air
from a portable ground heater. Wing and tail anti-
icing aystem may be turned on while on the ground
to remove frost from the leading edges of the flight
surfaces,

CAUTION

Do not chip away ice as this may
damage airplane,

d. A. outside air temperatures below -10 degrees F,
(-23 degrees C) use the o1l immersion heaters and pre-
heat the entire length of the engine "oil-in-line,”

e. At outside air temperatures below -10 degrees F,
(-23 degrees C) apply preheat directly to the auxil-
1ary power plant.

f. At vemperatures below -20 degrees F, (-29 de-
grees C) use preheat in the crew compartment and
fuselage. Do not remove heater ducts until ready to
start engines.

At temperatures below -30 degrees F, (-34 de-
grees C) apply preheat directly to the propeller domes
mnd oil reservoir,

h. Check 01l drains for fluid o1l. If no flow
15 obtained, re-apply heat along the entire length
of the "oil-in-line” from the tank to the engine,

a. Pull propeller through 16 - 20 blades before
engaging starter.

CAUTION

Make sure master battery and ig-
nition switch 13 in "IGN-OFF -
BAT-OFF."

b. Use external power for starting.

c. Prime 10 to 20 secondas before engaging the
starcer and continue to prime intermittently while
the engine is being turned over until there is reg-
ularity of firing.

NOTE

If no o1l pressure is obtained with-
in 30 seconds, shut down engine and
investigate, This will usually be
caused by congealed o1l or 1ce 1in
the oi1l-drain, o1l-1n-line, or,
oil-in-pressure line from engine to
the oil pressure transmitter,
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NOTE

Moiature forms quickly on spark
plugs during cold atarta, After
three or four unsuccessful at-
tempts, remove at least one apark
plug from each of the engine cylin-
ders and heat to dry points. At-
tempt to start engine immediately
after replacing the apark plugs.

d. Keep carburetor air contrel "COLD."

5=4. EMNGINE WARM UP.

a, If the outside air temperature is below O de-
grees F (-18 degrees C) use sufficient carburetor heat
to improve vaporization and prevent the engine from
backfiring.

b. At temperatures below 0 degrees F (-18 degrees
C) use cowl flaps to maintain cylinder head tempera-
tures of 150 degrees C to 180 degrees C.

c. Pitot-static tube heater awitch "ON."

5-5. PROPELLER FEATHERING (HECK. Operate engines at
I500 rpm, momentarily push propeller feathering button
and check for a drop of 200 vo 300 rpm. Then pull out
on propeller feathering button. If feathering action
cannot be obtained, shut down engine and apply preheat
to the propeller dowe,

J-6. PROPELLER DE-ICING (HECK.

a. PRun both engines at a minimum of 1500 rpm.

b. Observe left, right sand APP ammeters; the total
load should be evenly divided.

€. Turn the propeller de-icing switch to the "ON"
position for two minutes and observe ammeters. A de-
icing load gain of 275 amps should be approximately
divided over the three ammeters.

5-7. TAKE OFF.

a. If external battery cart was used for starting
engines, start auxilisry power plant before taxiing
and allow APP to run for a few minutes after take off,

b. When outside air temperature is below 0 degrees
F (-18 degrees C) carburetor heat may be applied to
prevent rough engine operation and improve vaporiza-
tion and distribution of fuel.

HOTE

Icing of carburetor throttle valve
will not be indicated by manifold
preasure drop until sutomstic power
control unit has opened carburetor
throttle valve fully and blower is
at full high rpm. Decrease in air-
speed and decrease in torquemeter
pressure due to incressed super-
charging horsepower is an indication
of this condition. If it is sus-
pected that icing conditions exist,
check for carburetor throttle valve
icing as follows: open throttle
full, check manifold pressure ob-
tained sgainst chart value for ae-
lected rpm and altitude., If mani-
fold preasure is below chart value
apply carburetor heat.

c. Operate propeller feathering systesm (200 to 300
rpm drop) just before tmke off to insure the presence
of warm o0il" in the propeller dome and reservoir.

d. Use cowl flaps during engine run-up so as to
maintain cylinder head temperatures of 150 degrees C
to 180 degrees L.

e. Line up mirplane on the runway and spply power
holding the brakes until engines sre operating smooth-
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ly. Maintain carburetor air temperatures between 15
degrees C and 20 degreea C during the take off run, or
higher, if smoother engine operation is obtained

NOTE

Proper use of cowl flaps and car-
buretor heat will materially assist
in normal engine performance and
safe take off.

f. Do not attempt to take off with a froated wind-
shield.

WARNING

Never take off with snow, ice, or
froat on the wings. (Even loose
anow may not blow off.) Loss of
lift and treacherous stalling char-
acteriatics will ensue.

E-BI IH FLIGHT-

a. After take off from a snow or slush-covered
field, operate the landing gear and the wing flaps
through several complete cycles to preclude their
freezing.

b. Under icing conditions apply carburetor heat .as
required to prevent formation of ice. When cruising
under severe icing conditions, use at least 75 percent
of rated engine power with mixture control "NORMAL."
Under all conditions operate engines with carburetor
heat between 15 degrees C and 40 degrees C.

NOTE

At low-power settings, low cylinder
head and carburetor air temperature
will result in poor fuel vaporiza-
tion and distribution, ceusing en-
gine roughness and backfiring. Suf-
ficient carburetor heat should be
applied to obtain smooth engine op-
eration. Placing mixture control in
"RICH" will also correct rough en-
gine operation, but proper use of
carburetor heat is prefersble to op-
erdtion in "RICH" since a decrease
in fuel consumption is obtained.

c. Operate de-icing and anti-icing systems as nec-
essary to prevent formation of ice on propellers and
lifrting aurfaces.

d. If it is necesaary to transfer oil while
in flight at temperatures below -20 degrees €
(-4 degrees F) operate wing anti-icing syatem C
for spproximstely 15 minutes before transferring
80 as to warm oil in the transfer line suf-
ficiently to permit oil flow

5-91 Lllﬂl"ﬁ.

a. Start APP three minutes before landing.

b. When letting down for landing, watch engine tem-
peratures closely. Atmospheric temperature changes
are common in winter and ground temperatures may be 15
degrees C to 30 degrees C colder than at sltitude.
Therefore maintain cylinder head temperatures above
100 degrees C, and 0il temperatures sbove 30 degrees
C. Also maintain considerable power and keep the cowl
flapa closed,.

WARNING

Do not fail to use sufficient carbu-
retor heat during spproach and land-
ing. Ifthis is not done, engine may
miss or die when power is applied.
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¢. Carburetor air control in "HOT" position while
taxiing.

6=10. OIL DILUTION.
a. Allow oil to cool to 50 degrees C before di-
luting., Dilute engine o1l in accordance with the

following table if expected temperature 1s 4 degrees
C (40 degrees F) or below.

Expected Temperature Dilution Time

4 deg C to -12 deg C
(40 deg F to 10 deg F) 1 to 3 min
=12 deg C to ~29 deg C
(10 deg F to -20 deg F) 3 to & min
-29 deg C to -46 deg C
(=20 deg Fto =50 deg F)

f to O min

b. Idle engines at 1200 rpm while diluting and
watch o1] pressure carefully when diluting for five
minutes or more. [If o1l pressure becomes danger-
ously low, shut down engine and allow to cool he-
fore diluting agmin.

c. Observe fuel pressure for drep in order to
be sure that dilution solenoid 1s operating.

d. Hold dilution switches "ON" until propellers
stop turning.

WARN ING

Dilution solenoid may stick in the
open position subsequent to di-
Jutang., If this occurs, dilution
will continue when the engines are
started again, Observe the fuel
and 01l pressures closely when
starting engines, and before take
off, be sure that dilution solencid
1s closed. Il any spewing of oil,
low o1l pressures, or high cylinder
head temperatures are noted after
take off, land and investigate cause
of trouble.

NOTE

As a result of daily dilution, car-
bon and sludge deposits in engine
are noticeable increased. There-
fore, 1t 1s advisable to remove
all engine o0il sereens every 10
to 15 hours and thoroughly clean
them.

5=11. PARKING.

m. When the nirplane 1s parked for the night,
leave some mperture, such as a side window, partly
open. If this 1s not done, lack of air circulation
within the compartment will cause frosting of the
windows.,

b. Leave brakes off. If brakes are on, the for-
mation of 1ce may lock the control so that i1t cannot
be operated.

c. Wipe shock struts carefully with hydraulie
o1l. It i1s advisable to keep shock struts excep-
tionally clean as the alightest scarring of the "0"
ring seals 1n the struts will result in leakage due
to low temperatures.

d. Always leave the anirplane parked with full
fuel tanks., This prevents the condensation of mois-
ture on the walls of partially filled fuel tanks,

e. When placing sirplane into, or removing from
a hangar, open as many windows as possible to aid

Section ¥
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in equal warming or cooling of the interior. Rapid
cooling or heating will cause sufficient differ-
ential contraction of the transparent areas to cause
cracking.

5-12. PREVENTION AND REMOVAL OF ICE, SNOW, OR FROST
FORMATTON.

a. Place covers and tarpaulins over wings, tail,
windshields, and propellers to prevent formation
of 1ce, snow, or frost.

5-13. SUMP DRAINAGE. Drain fuel and oil tank sumps
frequently., Under prolonged freezing conditions a
small amount of ice or snow gets into the fuel tanks
each time the airplane is serviced. When there 1s
m sufficient rise in temperature, because of placing
the - airplane 1n & hangar or warm weather, these
crystals melt, resulting in water in the systems.
Regular and frequent drainage of the sumps, es-
pecially under thawing conditions, is the best method
of preventing ice forming in the fuel and o1l lines
when the airplane 15 sgain subjected to freezing
weather operations.

=14 HOT WEATHER.

5=15+ PREPARATION FOR FLIGHT.

a. [If operating the asirplane in sandy country, as-
certain that the carburetor air filters and the in-
strument filters have been thoroughly cleaned for
each flight.

b. Check te see that hatch seals and tires are
not blistered or show other evidences of deteriora-
tion.

5=16s ENGINE WARM UP.
NOTE

During all ground operations in
sandy or dusty regions, keep car-

buretor air control in "FILTERED"

position,

a. Keep time of warm up and engine tests to a
minimum, with engines headed into the wind for bet-
ter cooling, as cylinder head temperatures will rise
very rapidly during warm weather,

b, If on sandy or dusty ground, conduct warm-up
and engine tests with the airplane on landing mats
or any hard natural surface swept clean of sand and
dust, This will help avoid sand patting of the pro-
pellers and airplane surfaces., Do not operate en-
gines to the windward of other airplanes parked on
the ground.

5=17. TAKE OFF.

a. Carburetor air contrel in the "FILTERED" posi-
tion.

b, If the ground 18 sandy or dusty, avoid teking
off in the wake of another airplane,

NOTE

Remember that take-off distances
will be longer because the air
is thinner during warm weather
operations,

5=-18« |IN FLIGHT.

5-19. Do not climb the mirplane at less than the
flying speed specified in the Take-Off, Climb and
Landing Chart, Appendix 1, as low flying apeed will
result i1n higher than normal cylinder head tem-
peratures.
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65=20. LANDING.

5-21. True airplane stalling speed will be greater
and additional distance will be required for landing,
because hot air 18 less dense than cold aar.

5-22. PARKING.
a. If operating in sandy country, close and cover
all openings to keep sand out, particularly pitot

AN O1-115CCA-I

tubes and engines, including carburetor intakes,
o1l cooler ducts, breathers, and engine exhaust ports.
Cover windahield and all windows to prevent sand
scratching.

b. Keep canvas covers on the windshield when-
ever the sirplane is parked in the sun,

¢c. If blowing sand does not present a hazard,
keep main entrance door, cargo doors and crew com-
partment hatches open to permit air circulation.
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AIR SPEED IMSTALLATION
CORRECTION TABLE
GEAR AND FLAPS EXTENDED
[.A.5, Correction

MPH KNOTS MPH KNOTS
100 a7 -2 -1-3/4
120 104 -3-1/2 -3
130 113 -4 -3-1/2
140 122 -4-1/2 -4
150 130 -5 -4-1/2
160 139 -5-1/2 -4-3/4

(EAHR AND FLAPS RETRACTED

[.A.5, Correctian

MPH KNOTS MPH KNOTS
130 113 -2 -1-3/4
140 122 -2-1/2 -2
160 139 -3-1/2 -3
180 156 -4-1/2 -4
200 174 -5 ~4-1/2
220 191 -6 -5
240 208 -6H~1/2 -5-1/2

Appendix |
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MANIFOLD PRESSURE GAGE

= 22 MINIMUM  PERMISSIBLE = L
- o AR BLE FOR FLIGHT =T 1800 TO 2550 NOBMAL PERMITTED
;;% ec 10 30 NORMAL PERMITTED =2 2550 MAX CONTINUOUS - NORN
== 50" MAX CONTINUQUS - NORMAL OR RICH OR RICH (OPERATION AB
[OPERATION ABOVE THIS PRESSURE LIMITS" THIS RPM LIMITED TO 5 N
TO 5 MIN IN RICH ) IN RICH)
61.5 TAKE OFF

FUEL GRADE 115/145 B 2700 MAXIMUM

il e ) Ll )

rch EM M I
L kil Bl -]
L L [l R e ]

—

i @ &

CONTROL QUADRANT
[ FROPELLER REVERSE PITCH RANGE

= ALL INDICATORS IN BLUE-NORMAL PERMITTED
FEIWHEN ANY INDICATOR MOVES ABOVE BLUE- RIGH REQUIRED

CYLINDER HEAD TEMPERATURE GAGE

GARBURETOR AIR TEMPERATURE GAGE
=1 150°C TO 232°C NORMAL PERMITTED

= 5 3 [C_1-10°C T0O t15°C DANGER OF ICING
=3 232°C TO 249°C RICH REQUIRED =1 15°C TO40°C CONTINUOUS OPERATION
249°C MAXIMUM (OPERATION AT THIS @) 40°C MAX-DANGER OF DETONATION

TEMPERATURE LIMITED TO 5 MIN.)

Figure A-1. (Sheet 1 of 2 Sheetsz) Instrument Ronge Markings (Atrplane Group C)
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Appendix |
r-m:ﬁaln::_.me
OlL TEMPERATURE
OIL PRESSURE 40°G-M|N FOR FLIGHT
EED PSI-MIN FOR FLIGHT = I%E{:E‘G:TP?M?{?;?JMGGNTWUDUE OPERATION
SOTOBS PS |- CONTINUQUS OPERATION

[agly |00 PSI-MAXIMUM

FUEL GRADE 1157145

FUEL PRESSURE
[=ly 24 PSI-MIN FOR FLIGHT

[ IBOMPH- MAX FULL FLAPS OR
24 TO 26 PS1-CONTINUQUS OPERATION LANDING GEAR
Eﬁ 15 PS| - MAXIMUM 1 250-260MPH-MAX DIVING

(74000- 64,000 LB)
(=P 60MPH- MAXIMUM DIVING

HYDRAULIC PRESSURE

TORQUE METER
] B0OD PSI-ONE BRAKE APPLICAT ION % I0OPSI MINIMUM FOR FLIGHT

REMAINING 100 TO 197 PSI NORMAL PERMITTED
=5 980 TO 1160 PSI NORMAL PRESSURE 197 PSI EQ:"HF&”T‘.&”‘#&”& UTHML
=e/250 PSI MAXIMUM PRESSURE St 5{5 ION ABOVE

URE LIMITED TO
5 MIN IN RICH)
(=g 228 PSI MAXIMUM

Figure A-1. (Sheet 2 of 2 Sheets) Instrument Range Markings (Airplane Group C)

al
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MANIFOLD PRESSURE GAGE TACHOMETER
% 22" MINIMUM  PERMISSIBLE FOR FLIGHT 800 TO 2550 NORMAL PERMITTED
22 TD 50" NORMAL PERMITTED 2550 MAYX CONTINUOUS-NORMAL OR RICH
50" MAX  CONTINUOUS - NORMAL DR RICH (OPERATION ABOVE THIS RPM
(OPERATION ABCVE THIS PRESSURE LIMITED TO 5 MIN, IN RICH)
= LIMITED TO 5 MIN IN RICH} (= 2700  MAXIMUM
765" TAKE OFF
FUEL GRADE 115/145

Lo oD
ﬁ | D

1=

manBmg mE
h Dfme = D

1@ ® i

CONTROL QUADRANT
ROPELLER REVERSE PITCH RANGE
_JALL INDICATORS IN BLUE- NORMAL PERMITTED
WHEMN ANY INDICATCR MOVES ABOVE BLUE-RICH REQUIRED

CYLINDER HEAD TEMPERATURE GAGE CARBURETOR AR TEMPERATURE GAGE

I50°C TO 232°C NORMAL FERMITTED E=-10°C TO +15°C DANGER OF ICING

32°C TO 249°C RICH REQUIRED %JEFE TO 40°C CONTINUDOUS OPERATION
—1249°C MAXIMUM (OPERATION AT THIS 40°C MAX DANGER OF DETONATION

TEMPERATURE LIMITED TO 5 MIN}

Figure A-1A. (Sheet 1 of 2 Sheets) Instrument Range Markings (Airplane Gromps D and N)
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Ol PRESS

I-"l|"i ||'"..‘
|Illlllr I|I|I
| #5100

|-
I".:I'.I II'-.I PSl

. AN
200 ';' },|

OIL PRESSURE
== 50 PSI-MIN. FOR FLIGHT
20 TO B85 PSI-CONTINUCUS OPERATION
B 100 PS5 - MAXIMUM

FUEL GRADE

FUEL PRESSURE
B 24 PSI-MIN. FOR FLIGHT
24 TO 26 PSI- CONTINOUS OFERATION

B 35 PSI-MAXIMUM

HYDRAULIG

2o PRESSURE .
S _._,_:.--'

e

HYDRAULIC PRESSURE
[ 800 PSI-ONE BRAKE APPLICATION

REMAINING
31 980 TO 1160 PSI- NORMAL PRESSURE
B 1250 PSI-MAXIMUM PRESSURE

OIL TEMPERATURE
BE 40°C- MIN. FOR FLIGHT
B5°C-TO BOSC-CONTINOUS OPERATION
B 00°C - MAXIMUM

1157145

AIRSPEED INDICATORS
[ 140 KTS- MAX FULL FLAPS OR
LANDING GEAR
[ 217-226 KTS-MAX DIVING
(74,000-64.000 LB)
B 226 KTS- MAXIMUM DIVING

TORQUE METER
=1 100 PSI-MINIMUM FOR FLIGHT
1 100 TO |97 PS|- NORMAL PERMITTED
= 197 PSI- MAX CONTINUDUS- NORMAL
OR RICH [OPERATION ABOVE THIS
PRESSURE LIMITED TO 5MIN. IN RICH)
= 228 PS| - MAXIMUM - DRY
== 246 PSI-MAXIMUM-WET

Figure A-1A.. (Sheet 2 of 2 Sheets) Instrument Range Markings (Airplene Groups D and N)
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A-1. FLIGHT PLANNING.

A-2. GENERAL.

A-3. A series of charts are provided on the following
pages to sad in selecting the speed and power to be
used for obtaining optimum range. These charts are
divided i1nto three sets: take-off, climb, and landing;
two engine; and single-engine operation.

A-4, These charts are provided to give the pilov suf-
[icient data on which to make an intelligent and safe
flight plan. Inasmuch as the number of variables in-
volved make very mnccurate range predictions impos-
sible, the emphesis in these charts has been towards
conservatism. For example, calculated ranges and fuel
flows are 15 per cent conservative and all apeeds and
fuel flows in a chart are based on the heaviest weight
shown on that chart. Thas policy has been followed
on the practical premise that "it 1s better to over-
estimate the fuel reserve than to have to bail out
one hour before the base 1s reached.” No allowance
has been made for wind, navigational error, or other
contingencies, No allowance has been made for combat
or formation [light. Appropriate allowances for
these 1tems should be dictated by local regulations.

A-5. The charts are arranged to give maxamum fa-
cility of use for pre-flight and in-flight range plan-
ning. The followang will be noted on inspection:

a. The Take-Off, Climb, and Landing Chart gives
fuel requirements for warm-up, take-off, and claimb
to any altitude for three typical weights.

b. The Flight Operation Instruction Charts vary in
10, 000 pound increments from maximum gross weight to
minimum possaible [lying weight.

€. Maximum to minimum practical fuel loadings are
entered 1n each chart.

d. Power settings st the bottom of Column 1 will
give maximum continuous speed but least range; Column
V will give maximum range at u considerably lower
speed, From the remaining columms, intermediate range-
speed relationships can be chosen.

e, Ranges shown on a given chart, automatically
take into account changes i1n power settings with the
changes 1n weight as shown on succeeding charts for
lower weights. Jt 1s essential that as sirplene gross
weight diminishes the power be reset in accordance
with the decreased weight-ranges which have been com-
puted on this basis,

A-fi. USE OF CHARTS.

A-7. The following sample problem based on a typical
mission and employing sctual chart values demonstrates
how the charts should bLe used,

A-8. It 1s required that 19 000 pounds of equipment
be dropped to troops located 550 miles from the mir-
field. Flight must be accomplished at a minimum al-
titude of 5,000 feet to clear terrain except for des-
cent to 500 feer at drop point.

A-9. MWrite down the conditions of the problem and
the questions to be answered.

Required Range----=-==--- 1,100 miles

Weather----------ccuem-- CAVU

Winds (at the base)----- 40 mph rtailwind at 5,000 ft
30 mph tailwind at 10,000 ft

Cargo Weight-----cccce-- 19,000 1b

Airplane Basic Weight---37,172 |b (includes trapped
fuel and o1l, miscellaneous
equipment )

Crew {5) Weaght--------- 1,000 Ib

Full Oa] Weight (120 gal) -900 Ib

Total Weight ( less fuel} -58,072 Ib

60
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Maximum allowable gross weight 1s 74,000 pounds,
therefore, 74,000 - 58,072=15,928 1b (permissible
weight).

Fuel Load (15,960 1b)

Weight---mecemcmccmeea e 15,928 1b

Total Weight----=n-cc-u-- 74,000 Ib

Climb from sea level to 10,000 ft - 438 lb
After dropping the cargo, climb the airplane to
10,000 ft to take advantage of the more favorable
winds. At the return point of the trip, after drop-
ping the cargo, the weight will be reduced to ap-
proximately 49,000 lb., Reference to the Climb Data
Chart shows that approximately 438 Ib (1158-720)
are required to climb from sea level to 10,000 ft.
Note that the 720 pounds represents fuel regquired
for warm up, and take-off.

Collecting all the required fuel allowances:
General reserve for unexpected difficulties--2700 1b

Wind Reserve (outgoing)---=---smccmecceccann. 0 lb
Wind Reserve (return)--c-=--receccmccccncneaa. 624 1b
Warm-up, take-off, and eclimb te 5,000 fr

# 74,000 Ib----scecccnrecas 1176 b

Climb from sea level to 10,000 ft
@ approximately 49 000 |b-- 438 lb
Total allowanceg===s-sc--- 4938 b
Therefore, the actual fuel on which it 1s desired to
complete the mission ias: 15,960 - 4938 = 11,022 1b
Heference to the 74,000 lb chart shows thet the re-
quired 1,100 miles can be flown with 10,800 pounds of
fuel af the flight is accomplished in Column V. This
18 the quick solution of the problem.

a. However, to ascertain that the mission i1s sct-
ually being flown 1n the most efficient manner, a more
thorough analysis of the problem wil] have to be ac-
complished. PReferring to Column ¥ of the 74,000 1b
chart, it is noted that the 10,800 pound entry in-
dicates a range of 1,190 miles. However, note that
added conservatism is introduced since the ranges
shown in charts are computed on the basis of weight
change due to fuel consumption only (except when only
one chart 15 used for the entire mission). Changes
of weight due to the disposal of cargo should give
longer ranges than those shown.

A-10. Determine the actual flight plan. Now that
the conditions of the flight have been determined,
it becomes necessary to establish a flight plan as
follows;

a. The [light out will be accomplished at 5, 000
feet to take advantage of the favorable tailwinds
that will be encountered there,

b. Determine fuel available for flight planning
by deducting the necessary fuel allowances and re-
serves from the actual fuel available.

General reserve for unexpected difficul ties--2700 1b

It wil]l be noted that 2700 Ib of fuel represents
two hours flying time in Column V at gross weight
of 45,000 - 40,000 lb st 10,000 ft. Two hours
fuel reserve 1s considered sufficient for this
mission. The endurance is figured at the lightest
weight because reserve fuel, obviously, will not
be used until this light weight 18 reached, Ten
thousand feet i1s the probable altitude of return
because of the favorable winds.

Wind reserve (outgeing)----------=-c---cmcoonoo-- 0 1k

Normally, tailwinds are treated as 8 no-wind con-

dition.

Wind reserve (return)-----cccccmmmannnaaaann. 624 1b
This figure 1s arrived at as follows: The return
trip 18 550 miles in Jength and 1t will be flown
nt a TAS of 205 mph (find air speed opposite the
10,000 ft entry in Column V of the 45,000 - 40,000
Ib chart. The ground speed wil]l be the true air
speed - wind, 1.e., 205 - 30 = 175 mph. The ad-
ditional flight time due to the headwind 1s (500
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divided by 175) - (550 divided by 205) = .46 houra,

The wind reserve ia then the fuel flow x ., 46 1.8,

Warm-up, take off, and climb to 5,000 fe---1176 lb

Reference to the Climb Data Chart showa that 1176

Ib are required for warm-up, take off, and climb

ta 5,000 ft when the airplane weighs 74,000 lb.

c. It has been noted that the charts are divided

into 9,000 and 10,000 pound increments; and since the

sirplane weight wall vary by more than 10,000 pounds,

it will be neceasary to divide the [light into several

legs. (Note: The use of fuel will reduce airplane
weight by 10,000 pounds.)

lLeg f (Fig A-2 and A-24)

-~ 3 =y . =
2 : S : 2
W e - -“-. . E
5. T2 E S 3 B R
74,000 15,960 Clamb 5,000 2,55 rpm 1176
48.0 in. Hg
No rmal
. Includes 726 pounds allowance for warm-up and
take off.

Fntries whose derivation may not be clear are ex-
plained as follows (refer to the Climb Data Chart for

74,000 pounds):
FUEL:

Because of the weight restriction the fuel load
was limited to 15,960 pounds. Note that this
includes an estimated 2700 pounds general re-
serve,

APM, M.P,, MIXT., AND FUEL-USED:

These items are read directly from the chart.

NOTE

Time consumed and distance covered
in climbing 18 considered negligible
in this instance; however, theae
items should be considered in ex-
tremely long climbs.

Remember that the outgeing flight will be accomplished
at 5 000 feer wath Column V conditions.

Leg 2 (Fig A-3)

=, n . =
o= .S 2 = e s
8 33 8E §: o BE 5 S 3%
o= e, e :Jﬁ G A [ Glﬁ' = 2 LS
72,824 14,784 1950 rpm 1950 211 211 2.60 550 5082
40 in. Hg
Normal

Note that the length of Leg 2 is determined by the
required range of 550 miles. A check on gross weight
at the end of the flight indicates that the weight
does not fall below the limita of the 74,000 - 65,000

pound chart.

WEIGHT:

In wsing 1, 176 pounds of fuel in warm-up, take
off, and climb, weight becomes 74,000 - 1,176
= 72,824 pounds.

FUEL:

Fuel was reduced 1176 pounds in Leg 1.

RPM, M.P., MIXT., TRUE AIR SPEED, AND LB/HR:

These items were read directly as entries oppo-
site 5,000 feet in Column V.

Revised 13 July 1950
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GROUND SPEED:

Since tailwinds are considered negligible, the
ground speed equals TAS.
FUEL USED:

Calcul ated by multiplying fuel consumption by
flight time, i.e., 1,950 x 2.60 = 5,082 pounds.
HOURS:

The time was arrived at by dividing the desired
range by the ground speed, i.e., 550 divided by
211 = 2.60 hours.

GROUND MILEAGE:

Desired 550 miles

Gross weight at end of Leg 2--=--v-- -=67,742 1b
Drop Cargo-----cccccccccccncnccccnnnas 19,000 1b
Gross Weight at beginming of

return flight-=cccncmmemncccacencna. 48,742 1b

Leg 1 (Fig. A-2 and A-24)

= = s
- 3 o © ~
- i 8 e [ 4 e
S E » £ =g

L - — — B ‘: 1
o . b, o - ) a, v a
48,742 9,702 Climb 10, 000 2550 rpm @ 438

48.0 in. Hg
No rmal

After dropping the cargo, it ia planned to climb to
10,000 feet, because of the lower headwinds. Note
that the fuel used 1s determined by deducting the fuel
required for warm-up and teke off from that required
to climb to 10,000 feet. Note also that the airplane
had to go to sea level to drop the cargo.

Leg & (Fig. A-5)

3 S “h. ]
= L

3, 33 8§ ¥y u o: 3 3
o - IE-._ n';t.q aa = LW = = n, o
48,304 9,264 1800 rpm 1350 198 168 2.45 411 3306

31.5 in. Hg
Normal

Note that the length of Leg 4 is determined by the
reduction in mirplane weight below the limits of the
55,000 - 45,000 pound chart. This reduction 1s effect-
ed solely by the consumption of fuel. Refer to 55,000
- 45,000 pound chart.

WEIGHT:
In using 438 pounds of fuel to climb to 10,000

feet weight becomes 48,742 - 438 = 48, 304 pounda,
FUEL:
Fuel was reduced 438 pounds in Leg 3.

RPM, M.P., MIXT., TRUE AIR SPEED, AND LB/HR:
These items were read directly as entries oppo-
site 10,000 feet am Columm V.
GROUND SPEED:

TAS minus headwind, 198 - 30 =

FUEL USED:

When the mirplane weight ia down to 45,000
pounds, 3306 pounds of fuel will be consumed
in Leg 4.

HOURS :

The time was determined by dividing the fuel
used by the fuel conaumption; i.e., 3306 di-
vided by 1350 = 2. 45 hr.

MILEAGE:

Ground speed multiplied by houra gives wmileage,
i.e., 168 x 2.45 = 411 miles.

168 mph.
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Leg 5 (Fig. A-§)

“ =
—_— ) u e
L c nw L b - | L N

U - e - = c . g
E e LU = - W [ LT} i -
i, 32 i 39 PR OF S B
A, & s o, ) e & Qun = x D
44,998 5958 1BOO rpm 1350 205 175 .794 139 1074

31.5 in. Hg
Normal

Note that this last leg is determined by the remaining

distance to the base 550 - 411 = 139 mph.
GROUND SPEED:
TAS minua headwand, 205 - 30 = 175 mph.
FUEL USED:

Calculated by multiplying fuel consumption by

flight time, 1.e.; 1350 x .794 = 1074 pounds.
HOURS:

The time was determined by dividing the desired

renge by the ground speed, i.e.; 139 divided by

175 = . 794 hours.

A-11. It will be noted that the flight will be com-
pleted with a 4BB4 lb reserve. The additional 2184
b (4884-2700 = 21B4) represents the economy effected
by dropping 19,000 pounds of cargo at the mid-point
of the flight.

A-12. Once the plan is satisfactorily computed, it
should be assembled into one master chart to facili-
tate use of the data in flight.

A-13. On completion of the flight, comparison should
be made between the actual and computed data, This
will give the pilot a better idea of the margin of
safety afforded by the charts. He should then be able

to plan succeeding missions with increasing accuracy.

A-14. The sample problem just completed shows how
the charts could be used for pre-flight planning and
post-flight analysis. Should an engine fail near the
drop-zone for example, the remainder of the flight
would have to be planned while in the air. Such a
contingency would require in-flight planning and the
following varistion to the first problem will de-
monstrate a recommended procedure:

a. After dropping the cergo snd climbing to 10,000
feet, it is seen from Leg 4 that the airplane weighs
48, 304 pounds, and has 9264 pounds of fuel to fly
550 miles.

b. Assuming that the 3264 pounds will be held as
general reserve and referencing single engine charts
it will be seen that 550 miles range can be obtained
with 6000 poundas of fuel.

Leg 4A (Fig. A-8)

er Hr

Settings
aunds

o G, =

48,304 9,264 2500 rpm 1800 166 136 1.84 250 3306
43 in. Hg.

Normal
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RPM, M.P., MIXT., THRUE ATR SPEED AND LRB/HR:
These items were reﬂd directly as entries oppo-
site 10,000 ft in column IIT.

GROUND SPEEH

TAS minus headwind, 166 - 30 = 136 mph.
FUEL USED:

By the time airplane weight is down to 45,000
lb, 2306 1b of fuel will bhe consumed in ch 4A.
HOURS:

The time was determined by dividing the fuel
used by the fuel consumption, i.e.: 3306 di-

vided by 1B00 = 1.84 hours.

MILFAGE:
Ground speed multiplied by hours gives mileage,
1.e.; 136 = 1,84 = 250 miles.

As the weight i1s now reduced to 45,000 lb reference
to the 45,000 - 40,000 pound single-engine chart
will be made for the balance of the flight. Note
that this last leg is determined by the remaining
distance to the base 550 - 250 = 300 miles.

Since there is & 30 mph headwind at 10,000 feet for
the return trip a wind reserve of spproximately 558
pounds is necessary. Thias figure is determined as
follows: The balance of the return trip is 300 milea
and 1t will be flown at 174 TAS (find air apeed op-
posite 10,000 feet entry in Column II1 of the 45,000
- 40,000 Ib single-engine chart).

The ground speed will be 174 - 30 = 144 mph., The
additional flight time due to the 30 mph headwind is
(300 divided by 144) - (300 divided by 174) =

hrs. The wind reserve is then 1590 x .35= 558 poundas.

This leaves 5958 - 558 = 5400 pounds of fuel for the
balance of the return trip. Column IIT of the 45,000
-40,000 1lb single-engine chart indicates that the
flight can be completed with spproximately 2700 pounds
of general reserve. A check on this figure will be
made using Column III of the 45,000 - 40,000 lb
single-engine chart.

Leg 5A (Fig A-%)

" i
> g e 5 . 2
£ o~z P OB, i o« & 31
. o Y
= 22 28 &3 3 5& & 3 23
44,998 5958 2450 rpm 1590 174 144 2.08 300 3312
42 in. Hg
Normal

RPM, M.P., MIXT., TRUE AIR SPEED AND LB/HR:
These 1tems were read directly as entries oppo-
site 10,000 f¢ in Column IIXI.

GROUND SPEED:

TAS minus headwind 174 - 30 =

FUEL USED:

Calculated by multiplying fuel consumption by
Flight time, i.e.; 1590 x 2.08 = 3312 pounds.

HOURS:

The time was determined by dividing the desired
range by the ground speed, i.e.; 300 divided
by 144 = 2,08 hra.

144 =mph.

The flight therefore can be completed with 2646 pounds

of general reserve which is considered adequate.

Revised 13 July 1950
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