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Introduction 1. 0. IC-47-1 

INTRODUCTION 

SCOPE. This manual contains the necessar y in-
structions for site and efficient operation of the 
C-47. C-11/ and II41). These instructions provide 
you with • general knowledge of the airplane, its 
characteristics, and specific and emergency operat-
ing procedures. You: flyinp experience is recognized, 
and therefore, basic flight principles are avoided. 

SOUND JUDGEMENT. Instructions in this manual 
are for • crew inexperienced in the operation of 
this airplane. This manual provides the best possi-
Ale operating instructions under most cot um•tances, 
but it is a poor substitute for sound judgement, 
Multiple emergencies adverse weather, terrain, etc., 
may require modification of the frocedures. 

PERMISSIBLE OPERATIONS. The Flight Alsnual 
takes a "positive approach" and normally states 

only what you can do, Unusual operatino• or Con. 
figurations (such as asymmetrical loading) are pro-
hibited unless specifically covered herein. Clear-
ance must be obtained from Service Engineering 
Division ITHNI .:01, Varner Robins Air Material 
Area, Robins An Force Base, Georgia, before any 
questionable operation is Attempted which is not 
specifically permitted an this manual. 

STANDARDIZATION AND ARRANGEMENT. Stand-
ardisation assures that the scope and Arrangement 
of all flight manuals are identical. The manual is 
divided into ten fairly independent sections to 
simplify reading it straight through or using it as • 
reference manual. Tie first three sections must be 
read thoroughly and fully understood before Attempt-

 

ing to fly the airplane. The remaining sections 
provide important information for safe And efficient 
mission accomplishment. 

SAFETY OF FLIGHT SUPPLEMENTS. Information 
involving safety will be promptly forwarded to you 
by Safety of Flight Supplements. Supplements 
covering loss of life will get to you in 40 hours by 
T t X, and those concerning serious damage to 
equipment within 10 clays by mail. The current 
status of each Safety of Flight Supplement affecting 
your airplane can be determined by referring to the 
Weekly lades of Safety of Flight Supplements (T. 0. 
0-1-1A). The title page of the Flight Manual and 
the title block of each Safety of Hight Supplement 
should also be checked to determine the effect they 
may have on existing supplements. You must remain 

constantly Aware of the status of all supplements • 

current supplements must be complied with, but there 
is no point in restricting your operation by comply-
ing with a replaced or rescinded supplement. 

CHECKLIST. The Flight Manual contains onlv 
amplified checklists. Abbreviated checklists have 
been issued as seperate technical orders - see the 
hack of the title page for T. 0. numbers and date of 
your latest checklist. Line items in the Flight 
Manual and checklists are identical with respect 
to arrangement and item number. Whenever • Safety 
of Flight Supplement affects the abbreviated check-
list, write in the applicable change or the affected 
checklist page. As soon as possible, • new check-
list page, incorporating the supplement will be 
issued. This will keep hand-written entries of 
Safety of Flight Supplement information in your 
checklist to a minimum. 

HOW TO GET PERSONAL COPIES. Each flight 
crew member is entitled to personal copies of the 
Flight %%mud. Safety of Flight Supplements, And 
Checklists. The required quantities should be 
ordered before you need them to assure their prompt 
receipt. Check with your supply personnel - it is 
their job to fulfill your Technical Order requests. 
Basically, you must order the required quantities on 
the Publication Requirements Table (T. 0. 0-3-1). 
Technical Orders 00-5-1 and 00-5-2 give detailed 

information for properly ordering these publications. 

Make sure a system is established at your base to 

deliver these publications to the flight crews im-

mediately upon receipt. 

FLIGHT MANUAL AND CHECKLIST BINDERS. 
Loose leaf binders and sectionalized tabs are 
available for use with your manual. These are 
obtained through local purchase procedures  and are 
listed in the Federal Supply Schedule (FSC Group 
'5. Office Supplies. Part IL Binders are also 

available for carryuig your abbreviated checklist. 
.rhese binders contain plastic envelopes into which 
individual checklist pages are inserted. They are 
available in three capacities and are obtained through 
normal Air Force supply under the following stock 

list numbers: "510-766-4268. 4269. And -42'0 fot 
15, 25, and 40 envelope binders respectively. Check 
with your supply personnel for assistance in secur-
ing these items. 

WARNINGS, CAUTIONS, AND NOTES. The follow-
ing ilefinitions apply to "Warnings', "cautions", 
and "Notes" found throughout the manual. 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



T. O. 1C-47-1 Introduction 

i 
CAUTION 

i Operating procedures, 
techniques, etc., which 
will result in damage to 
equipment if not care-
fully followed. 

NOTE An operating procedure, technique. 

etc., • inch as considered ti.sl to empha-

 

YOUR RESPONSIBILITY - TO LET US KNOW. 
very effort is made to keep the Flight Munual 

current. Retie.,  conferences with operating per-

 

sonnel and • constant review of accident and flight 
test reports assure inclusion of the latest data in 
the manual. However, we cannot correct an error 
unless we know of its existence, In this regard, it 
Is essential that you do your part. ( moments, cor-
rections, and questions regarding this manual or 
any phase of the Flight Manual program ate 'tel. 
coated. These should be forwarded through your 
( ommand Headquarters, in accordance with T. 0. 

00-c-I. to tamer Robins Air Material Area (WRNEO, 
Robins ‘tt Force Base, Georgia. 

AIRCRAFT SERIES DESIGNATION. The C-4". 
C-47A, ( -0'1) and SC-fl aircraft will be 
referred to in this manual as C-47 SERIES AIR-

 

CRAFT, and the C-117B, and C-II7C Air-

 

craft will be referred to as C-117 SERIFS AIR-

 

CRAFT. The R40-1, R4D-5. R4D-6, and R4I)-7  air-
craft will be designated as R413 SERIFS AIRCRAFT. 
Information common to all series will not carry • 
designation, except differences which ate common 
to specific aircraft. 

NOTE 

Aircraft with the R-18;0-92 engine 
installed were designated C-47. 
C-47A. SC-47, R4D-I, or 1140-S. 
Aircraft with the R-1810-90C  engine 
installed were designated C-478. 
C-117A, or R4D-6. Altera, with 
the R-1810-90D engine installed 
were designated C-471), C-11711, or 
R40-7. The SC-47 is • C-47 moth-
lied for long range messiest,. Cover-
age of the VC-47 (personnel trans-
port) aircraft in this manual, as • 
result of vatted modifications, will 
consist only of installations that 
are Common to the ( -4 SERIES 
AIR( RAF T. 

WARNING I 
Operating procedures 
techniques, etc., which 
will result in personal 
injury or loss of life if 
not carefully followed. 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED TAW EO 13526 



T. O. 1C-47-1 
Socrion I 

SECTION I 

DESCRIPTION 

TABLE OF CONTENTS 

The Aircraft 1-1 

Engine 1-3 

Propellers 1-14 

lATO System ill Installed 1-18 

Oil System 1-18 

Fuel System 1-18 

Electrical Power Supply System 1-24 

Hydraulic Power Supply System 1-25 

Flight Control System 1-33 

Wing Flaps 1-37 

Landing Gear System 
1-37 

Skis Of Installed) 
1-40 

Brake System 
1-40 

Instruments 
1-41 

Emergency Eqiurnent 
1-41 

Pilots Seals 
1-44 

 

1-44 
Auxiliary Equipment 

 

THE AIRCRAFT. 

The C-47, C-47A, C-4713, C-470, SC-47, C-II7A, 
C-117B, C-117C, R4D-5, R4D-6, and R4D-" 
aircraft, manufactured by the Douglas Aircraft Com-
pany, Inc., are twin-engine, low-wing monoplanes, 
equipped with a retractable main landing gem. The 
C-47 series and R413 series aircraft are designed 
Cot use as cargo, ambulance or troop transports, 
while the C-117 series aircraft are personnel trans-
ports. The SC-47 is a C-4" series aircraft modified 

by Land Air, Cheyenne, Wyoming, for long range 

missions. Sonic aircraft have provisions for carrying 
propellers and releasable parachute packs on the 

underside of the fuselage. 

MAIN DIFFERENCES TABLE. 

The main differences table shows both the C-47 and 

C-1.17 series aircraft for cumulative comparison. 

AIRCRAFT DIMENSIONS. 

The pc ow tp..1 Amen...XIS of the aircraft are: 

 95 feet 
length  64 feet 51...$ inches 
Height  16 feet II inches 

AIRCRAFT GROSS WEIGHT 

'The design foss weight is 26,000 pounds; however, 
the maximum permissible weight of the aircraft can 

vary within broad limits, depending on certain weight 

controlling criteria. F Or more detailed weight infor-

OlatiCe, see Operational Weight Limitations, Se, -

t ion V. 

INTERIOR ARRANGEMENT. 

The C-47 series and R41) series aircraft are designed 

to carry various loads. Folding benches for 27 Or 28 
1-1 
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T. 0. IC-47-I Site ti on I 

passengers are installed along both sides of the main 
cabin compartment. When used as an ambulance 
transport, I'S to 24 1 (depending on litter arrange-

 

ment) can be installed Loading provision, pr-trait 
transport of a variety of cargo (figure I-1). 

On C-1r series aircraft, the main cabin is equipped 
with 21 adiustable reclining passeoger seats and one 
folding seat for the flight steward. The passenger 
seats are arranged in seven rows of three seats each, 
with double seats on the left side of the aisle and 
single seats on the right. A buffet is installed at 
the rear of the main cabin on the left side lust aft 
of the passenger entrance door and • lavatory com-
partment is located aft of the main cabin (figure 1-11. 

FLIGHT CREW (C-47 AND R4D SERIES AIRCRAFT) 

Accommodations ate provided far • crew of five, 
pilot, co-pilor, radio operator, loademister, navigator, 
and flight mechanic (figure 1-1). 

FLIGHT CREW (C-117 SERIES AIRCRAFT). 

Accommodations are provided for • crew of four: 
pilot, co-pilot, radio operator, and steward (figure 

Ht. A folding seat is also provided on some air-
craft. aft of and between the pilot and co-pilot, for a 
flight examiner. 

ENGINE. 

The aircraft as powered by • two 14-cylinder, twin. 
row, radial, air cooled Pratt and Whitney R-1830-90C. 
R-1830400, or R-I830-92 engines. The R-1830-900 
or R-1830-92 engine incorporates • single speed 
integral supercharger, and the R-1830-90C engine 

incorporates • single-stage 2-speed integral super-

 

charger. On some aircraft, with the R-1830-901. 
engine installed, the high blower has been made in-

operative. An lateen.= type carburetor MA a direct-

cranking starter, or • combination electric-inertia, 

direct cranking Starter is installed. 

MAGNETIC CHIP DETECTOR (RID SERIES AIR-

CRAFT). 

magnetic chip detector system, for the engine maw 

oil sump plug, is provided to warn of internal engine 

failure. The magnetic chip detector warning lights 

are mounted as the right side of the main instrument 

panel. 28-volt dc power is supplied through circuit 

breakers on the radio circuit breaker pope!. 

SUPERCHARGERS. 

On aircraft with the R-1830-900 or R-1830-92 engine 

installed, and integral single-speed supercharger 

with an impeller gear ratio of '45 to 1, is provided. 

On aircraft with the R-1830-90C  engine installed, a 

single-stage, 2-speed supercharger with a low blower 
ratio of - .15 to I  and • high blower ratio of 8.47 to I. 
is provided. The high gear ratio allows the engine 
to maintain higher power at greater altitudes than 
would be possible with only the low ratio. On some 
aircraft, the high blower has been made inoperative. 

Sunaircharget Handle (Soma Aircraft), 

on some aircraft with the R-1830-90C engine in-
stalled, a 2-position supercharger handle, mechani-
cally connected to • hydraulic control valve, is 
located below the side window, to the left of the 
pilot's seat CI, figure 1-2 and 4, figure 1-8). The 
handle has the following positions: LOW BI.OWER 
and HI BLOWER. When the handle is moved to the 
Ill BLOWER position, hydraulic fluid pressure 
from the main hydraulic system actuates • small 
hydraulic cylinder located on the rear crankcase 
of each engine. The actuating cylinder positions 
an engine oil selector valve, which directs engine 
oil under pr  the high blower clutch to 
shift thc clutch into the high ratio position. When 
the handle is moved to the LOW BLOWER positron, 
the hydraulic fluid pressure actuates the hydraulic 
cylinders, moving the engine oil selector valve', 
to direct engine oil under pressure to shift the 
low blower clutches into the low ratio position. 

High Blow*, Indicator Lights (Soma Aircraft). 

Two 28-solt d-c high blower indicator lights are 
located immediately leeward of the supercharger 
control valve handle (2 and 3, figure 1-21. These 
push-to-test lights, placarded L.H. MOTOR and 
11.11. MOTOR, will illuminate when the supercharger 
control valve handle is placed in the HI BLOWER 
position and the hydraulic actuating cylinder posi-
tions the engine oil selector valve into high blower. 

Failure of one or both of these lights to illuminate 
when the control valve handles are in the HI BLOWER 

position, is an indication that the supercharger con-

trol hydraulic system Is not functioning properly. 

THROTTLE LEVERS AND FRICTION LOCK. 

Tao throttle levers, mounted on the control pedestal 
13. figure I-10), are connected by • cable system to 
the throttle control on each carburetor. The throttles 
are mechanically operated and equipped with • 
friction-type lock to prevent creeping of the controls 
(6, figure 1-10). The placarded throttle positions 
are CLOSE and OPEN. The throttle range between 

these positions is used for the desired power setting. 

MIXTURE CONTROL LEVERS AND THUMB 
LATCH LOCK. 

Two mixture control levers, mounted on the upper 
right side of the control pedestal (4, figure I-10) are 

1-3 
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T. 0. IC-47-1 Section 

SUPERCHARGER HANDLE 
AND HIGH BLOWER INDICATOR LIGHTS 

SUPERCHARGER HANDLE 

2 HIGH BLOWER INDICATOR LIGHTS II,H) 

HIGH BLOWER INDICATOR LIGHTS IOU 

Figure 1-2 

connected by • cable system to the mixture control 
on each carburetor. The mixture control I  have 
the following positions: IDLE CUT-OFF. AUTO-
LEAN, and AUTO-RICH. The IDLE CUT-OFF posi-
tion cuts off all fuel flow to the engine, except for 

priming. The AUTO-LEAN position automatically 

provides the fuel Alf ratio requited for cruise oper-

ation with normal cylinder head temperature. The 

AUTO-RICH position provides a richer fuel-air ratio 

for the higher power settings. Each mixture control 

lever is equipped with A thumb-latch lock which 

mechanically releases the lever when depressed. 

CARBURETOR AIR SYSTEMS. 

!toe of three types of carburetor air induction systems 

is installed in the aircraft: rani, runt-filtered, or 

rarn-nonrarn filtered. 

RAM-TYPE CARBURETOR AIR SYSTEM. 

'he ram-type carburetor air system (figure I-))  pro-

vides two ways of supplying air to the carburetor. 

A small duct, located on the top forward edge of the 

engine accessory cowling, routes cold ram air 

directly to the carburetor throat, or. ram air flows 

inside the cowling past the exhaust collector ring 
and is preheated prior to entering the carburetor 
throat. The source of air supply is determined by 

the position of the carburetor air preheat door in the 
carburetor air intake throat. 

Carburetor Air Control Lovers and P fiction Lock 
Lover. 

Iwo carburetor air control levers, one for each 

engine, mounted on the right side of the control 

pedestal (4, figure I-10), mechanically control the 

movement of their respective preheat door in the 

carburetor air intake throat. The control levers 

have 1101.  and ( -01.1) placarded positions. In 

the HOT position, the carburetor air preheat door 

shuts off the ram air flow to allow the preheated 

air to flow from inside the cowling past the exhaust 

collector ring and into the carburetor. In the COLD 

position, the preheat door shuts off the preheated air 
flow and allows rare air to flow from the scoop to the 

carburetor (figure 1.)). Intermediate positions Ale 

used to regulate the carburetor air temperature as 

required. A friction-type lock lever is installed 

Adjacent to the carburetor Alf preheat control lever.' 

for locking  them in any desired position. 

RAM FILTERED-TYPE CARBURETOR AIR SYSTEM. 

The ram filtered-type carburetor air system (figure 
provides two ways of supplying air to the 

carburetor. Cold ram air is routed through a detach-

able filter duct unit, mounted on top of the nacelle, 

and directed down intothe throat of the carburetoe, 

or ram air flows inside the cowling past the exhaust 

collector ring and is preheated prior to entering the 

carburetor drat'. The source of air supply is 

determined by the position of the carburetor Alf 

preheat door in the carburetor Au ionic throat. 

Carburetor Air Control Lovers and Friction Lock 
Laver. 

Two carburetor air control levers, one for each 

engine, mounted on the right side of the control 

pedestal (4, figure I-10), mechanically operate the 

movement of their respective preheat door in the 

carburetor au intake throat. The control levers 

are placarded HOT and COLD. In the HOT position, 

the carburetor preheat Soot shuts off the ram air 

flow to allow the preheated air to flow from inside 

the cowling past the exhaust collector ring and into 

the carburetor. In the COLD position, the preheat 

door shuts off the preheated air flow and allows 

filtered ram Alf IO flow tfOell the scoop to the carbu-

retor (figure 1-3). Intermediate positions are used 

to regulate the carburetor air temperature as required. 

A friction-type lock lever is installed adjacent to 

the carburetor air preheat control levers for locking 

them in any desired position. 
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T. 0. 1C-47-1 Section 

RANI.NONRAIN CARBURETOR AIR Fitnit CONTROL 
VALVE HANDUI 

• V 

11ger• 1-4 

RA.M-NONRAM FILTERED-TYPE CARBURETOR 
AIR SYSTEM. 

[he Ar11-110flf AT faltered-type cArburetor Air system 
(figure HI provides three ways of supplying air to 
the carburetor. An •irscoop fairing extending from 
the leading edge of the engine accessory cowling to 
approximately halfway hack on top of the nacelle 
has two openings. Cold ram air flows through the 
front scoop opening directly down into the carbu-
retor throat. Cold nonram air is drawn through the 
aft opening of the fairing and flows through a filter 
unit down into the carburetor throat. Preheated sit 
flows from inside the engine cowling past the ex-
haust collector ring and into the carburetor throat. 
The Nolttee of air supply is determined by the posi-
tion of the ram, nooram, and carburetor preheat door 
in the carburetor air intake throat. On some aircraft, 
the positioning of the induction valve door and the 
aft door, is controlled electrically by switches 
located in the cockpit. On other aircraft, the in-
duction valve door is controlled manually by levers 
located in the cockpit, while the floating aft door is 
positioned automatically by the pressure differential 
within the scoop. 

Carburetor Air Control Lavers and Friction Lock 
Lever. 

Two carburetor air control levers, one for each 
engine, mounted on the right aide of the control 
pedestal (4, figure I-10),  mechanically control the 

CARBURETOR AIR 
CONTROL LEVERS 

AIRCRAlt 

CA114.11t170111 AmS CONTROI. 
LOCK LIVER 

I. CARBURETOR MR CONTROL {AVERS 

Figure 1-3 

movement of their respective preheat door III the 
carburetor air intake throat. The control levers 
have 110T and COLD placarded positions. In the 
IfOT position, the carburetor air preheat door shuts 

off the ram and nonram air flow to allow the pre-

heated air to flow from inside the cowling, past the 

exhaust collector ring, and into the carburetor. In 

the COLO position, the preheat door shuts off the 

flow of preheated air and allows rani or nonram 
(dwell Alf to flow from the scoop to the carburetor. 
Intermediate positions are used to regulate the carbu-

 

retor air temperature as required. A friction-type 
lock lever is installed adjacent Co the carburetor air 

preheat control levers for locking them in any de-
sired position. 

Air Filter Control Handle. 

The ram-nortram carburetor air filter control handle, 
located on the bulkhead aft of the pilot's seat (figure 
I-4), mechanically controls a hydraulic valve that 
directs the flow of hydraulic pressure for the oper-
ation of the ram door and the nonram door in each 
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Section I 
1.0. 1C-47-1 

irrburetor altscoop. On some aircraft, this control 
handle has OPEN (nonram). CLOSED (ram), and 
OFF positions. On other aircraft, the positions are: 
FILTERED (noniron). UNFILTERED (ram), and 
LOCKED. In the OPEN or FILTERED position, the 
rani door shuts off the ram air flow and the nonram 
door is opened to billow nomarn filtered air to flow 
to the carburetor, provided the preheat control lever 
is in the COLD position. In the CLOSED or UN-

 

TERED position, the nonrarn door shuts off the 
nortram filtered air flow and the tam door is opened 
to permit ram •ir to flow to the carburetor, provided 
the preheat control lever in in the COLD position 
(figure 1-3). Wnen the sir filter control handle is 
placed in a desired position, sufficient time must be 
allowed for hydraulic actuation before the air filter 
control handle is returned to OFF or LOCKED in 
relieve the system pressure. the doors will remain 
in this position until the control handle is used to 
select another position. 

Carburetor Air Trimp•rature Indict:dors. 

A 211-volt dor dual carburetor air temperature in-
theater, graduated in degrees centigrade from —Se 
to * ISO° . If mounted on the main instrument panel 
Ili. figure I-II. :I, figure I-121. 

Carburetor Air Control Selector Switch*, 
(Sofas A/Stroh). 

Two rotary, -position carburetor air esIlifftd ...-

 

lector switches, one for each carburetor, arc 
located on the left side of the cockpit immediately 
aft of the main instrument panel. Each switch ha• 
the following positions: HOT AIR, OFF; FULL 
COLD, FII.TER, and FULL COLD. The HOT AIR 
position of the switch energizes a 28-volt d-c motor 
which, through a CAT and cable system, closes the 
aft (noncom) door and the induction valve (forward) 
'foot to shut off file raft air supply admitting pre-
heated air to the carburetor (figure 1•3). The FULL 

OLD positions of the switch energizes the motor 
to close the aft (non-ram) door And the induction 
valve door to shut off the preheated air supply, 
admitting ram airflow to the carburetor. The FIL rER 
position of the switch energizes the motor to posi-
tion the induction valve door to shut off the flow of 
tam and preheated air, and open the aft (non-ram) 
loot IO supply filtered non-ram air to the carburetor. 
The OFF position opens the circuit to ileenergire 
the motor. The electrical circuit foe the motor in-
corporates micro and limit switches which auto-
matically shut off the motor when the doors air 
properly positioned for the selected airflow. 

1-8 

COWL FLAPS. 
Hydraulically operated cowl flaps ate attached to 
the aft edge of the engine cowling. On aircraft 
with the ram or ram-nonram air induction system, the 
renter llap of the top segment is stationary. On 
aircraft with the ram filtered air induction system, 
the three flaps in the top segment are fined. A 
hydraulic actuating cylinder, installed on the lower 
part of the engine cowling, is connected to each 
movable cowl flap by • series of tie rods and oper-
ating levers. Movement of the cowl flaps is con-
trolled by the cowl flap hydraulic controls in the 
cockpit. 

COWL FLAP HANDLES. 

Imo cowl flap handles attached to the hydraulic 
valves are located on the side of the fuselage to the 
right and forward of the co-pilot's seat (14, figure 
1-7 and 24, figure 1-9), and have CLOSE, OFF, 
TRAIL, OFF. and OPEN positions. In the CLOSE 
position, hydraulic fluid pr  is directed to one 
side of the actuating cylinder and the cowl flaps 
move toward the closed position. In the OPEN 
position, hydraulic pressure is directed to the other 
side of the actuating cylinder and the cowl flaps 
move toward the open position. In the OFF po-

 

skim, the hydraulic pressure is trapped in the 
actuating cylinder to hold the cowl flaps in any 
desired position. In the TR.S11. position, both sides 
of the actuating cylinder are unpressurized, allowing 
the cowl flaps to move in either direction, depending 
on the balance of the air loads on the cowl flaps. 

I
CAUTION I 

In any position other than OF F, 
syntem pressure may be lost if 
leakage occurs in the cowl flap 
hydraulic system. 

IGNITION SYSTEM. 

The ignition system consists of two magnetos, in-
stalled in the rear accessory section of each engine, 
which distribute the current to the spark plugs 
through ignition switches, wiring, and a high tension 
ignition harness. 

Ignition Switches. 

The ignition switch unit is located above the see oh the windshield (6, figure 1-6) and incorporates a 
master ON-OFF switch and an ignition switch for 
each engine. Each engine ignition switch has four 
positions: OFF. L. N, And BOTH. The master ON-
OFF switch grounds out all four magnetos (both 
magnetos of each engine) when in the OFF position. 
the ON position leaves the control of the magnetos 
to each engine ignition switch. then the engine 
ignition switch is positioned to L, the left magneto 
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T. O. IC-47-1 Section I 

provides ignitum tor the rear spark plugs mid the right 
magneto is grounded. When the engine ignition 
switch is positioned to R, the right magneto provides 
ignition foe the front spark plugs and the left magneto 
is sounded. When the engine ignition switch Is 
positioned to OFF, both magnetos foe that engine 
rue grounded and both front and rear spark plugs 
will not fire. Shen the ignition switch is an the 
110T11 position. both magnetos for that engine we 
able to generate current lot the ignition system and 
all spark plugs can fire. 

PRIMING SYSTEM. 

The priming system functions is an .utl in starting 
the engines by interring  fuel from a prtmer line into 
the upper eight cylinders. 

Primal' Switch (C-47 and C-117 Sari•a Aircraft). 

A iposition, 28-volt .1-c engine primer switch, 
mounted on the electrical control panel (IS, figure 
I-1)), is • momentary-type switch spring loaded to 
the OFF position. The RIGHT (down) position of 
the switch energizes the right engine primer solenoid 
valve to direct fuel under pressure to the tight engine 
for priming. The LEFT (up) position energizes the 
left engine primer solenoid valve to direct fuel 
under pressure to the left engine for priming. The 
OFF position opens the engine primer circuit. 
Priming fuel pressure is provided by the booster 
pumps if installtd) when the booster pump is ON 
of by manually operating the h.and wobble pump (if 
in  

HAND PRIMER HANDLE. 

on some aircraft, a hand primer is installed on the 
co-pilot's side of the cockpit. The handle of the 
primer is turned to the left to UNLOCK, then pushed 
in and pulled out to pump the fuel to the engine. 
[he handle of the primer is pushed in, then turned 
to the right to 1.0ck. The valve handle for selecting 
the LEFT or RIGHT engine is adtacent to the hand 
primer. 

Oil Dilution and Primate Saatchi's (Some Aircraft). 

Two 1-position, 28-volt d-c oil dilution and primer 
switches, one for each engine, are mounted on the 
electrical control panel (20, figure 1•14). These 
switches are the momentary-type, spring loaded to 
thr OFF position. When either switch is placed in 
the ENGINE PRIMER (down) position, the respective 
engine primer solenoid valve is energized to direct 
fuel under pressure to the engine for priming. When 
either switch is held in the OIL DILUTION (up) 
position. a 18-volt d-c circuit energizes the oil 

thlution solenoid, and fuel is introduced Into the 
engine oil inlet line for dilution of the engine oil to 
aid in cold weather starting. Priming fuel pressure 
is provided by the booster pumps (if installed) when 
the booster pump is ON or by manually operating the 
hand wobble pump (if installed). 

STARTING SYSTEM. 

A direct cranking or, on some aircraft, • combination 
inertia-direct-cranking starter with • solenoid meshing 
device, is mounted Of, each engine. The starters are 
operated by switches located in the cockpit. 

Starter Switche• (Direct Cranking). 

Two 2-position starter switches, one for each engine, 
are mounted on the electrical control panel. The 
RIGHT switch engages the 28-volt d-c starter for the 
right engine; the LEFT switch engages the starter 
for the left engine. 

Some aircraft are equipped with one I-position spring-

 

loaded switch. The down position engages the 
starter for the RIGHT engine; the up position en-

gages the starter for the left engine. The switch 
is spring loaded to the off lcenteriposition. 

Starter Switches (Inertia-Direct Cranking). 

iso 1-position starter switches, one for ENERGI/I: 
and one for MESH, are mounted on the electrical 
control panel (16. figure I-13, and l, Id. figure 1-

 

141. The STARTER ENERGIZE switch is used to 
energize the 28-volt starter motor and build up 
sufficient inertia before the STARTER MESH switch 
is used to energize the solenoid meshing device to 
engage the starter. Placing the STARTER ENER-

GIZE switch in the RIGHT (down) position, ener-
gizes the starter for the right engine, and placing it 

in the I,EFT (upper) position, energizes the starter 

for the left engine. Placing the STARTER MESH 
switch in the RIGHT (down) position meshes the 
tight •Liftef Roth s% itches arc wring to the 

OFF (center) position. 

ENGINE INSTRUMENTS. 

All engine instruments are dual indicating. A direct-
reading manifold pressure gage on the main instru-
ment panel indicates the pressure in inches Hg in 
each engine intake manifold. A 28-volt ii.c carburetor 
air temperature indicator and a self-generated cylin-
(er head temperature indicator (which indicates 
temperature for the right engine from No. I cylinder 
and for the left engine from No. 13 cylinder), all 
calibrated in degrees centigrade, are mounted on 
the main instrument panel (13, IS, figure I-11, and 
23. 27, figure 1-12). A self-generated tachometer 
is installed on the main instrurnent panel. 
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SKtien I 

COCK PIT ARRANGEMENT—TYPICAL 
LIFT SIDI 

I. CLEAR POCH • NDows 

2. OXYGEN PRESSURE GAGE AND ROW 
INDICATOR 

3. LIFT BICTtiCAL PANEL 

I. RUCMESCENT INSTRUMENT PANEL UGH/ 

3. WING FLAP POSITION INDICATOR 

• IGNITION SWITCHES 

7 TAIL WHEEL LOCK LEVER 

B. TIGOT11.1 P1101001 LODI 
t. 2001124/1 MAP MEADING LIGHT 

10. WIWI:MIND 41.1.024101. Of-ICING VALVI 
MINIM HANNA 

II. 0110114101111 C0140101. PAPID. 
12. RADIO tU 
11. PROPELLER DE-ICER RHEOSTAT SHUTOFF 

VALVE AFC TAbS. 
14. OXYGEN ROW REGULATOR 

figure 141, 
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1.0. 1C-47-1 
Section 

COCKPIT ARRANGEMENT-TYPICAL 
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Figure I-? 
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Section 1 

COCKPIT ARRANGEMENT-TYPICAL 
I111 siOf R4i SERIES toRCRATI 
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Figure 1.8 
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COCKPIT ARRANGEMENT -TYPICAL 
RIGHT SIDE F1413 SERIES AIRCRAFT 

1 ELECTRICAL CONTROL PANEL 

RADIO COMPASS SWITCH 

3 RADIO COMPASS REMOTE CONTROL UNIT 

4 AZIMUTH CONTROL 

S OXYGEN PRESSURE GAGE AND FLOW INDICATOR 

6 WINDSHIELD DEFROSTER AND HAND WARMER 
CONTROL VALVE HANDLES 

7 VHF COMMAND RADIO CONTROL PANEL 

UA1SON RADIO POWER SWITCH 

9 CO-PILOT'S JUNCTION BOX 

10 OXYGEN REGULATOR 

11 OXYGEN REGULATOR TO MAW HOSE 

12 INTERPHONE JUNCTION BOX 

13 RADIO FILTER BOX 

14 Sufi HEATER RHEOSTAT 

IS FLEXIBLE HAND WARMER HOSE 

16 HYDRAUUC CONTROL PANEL 

17 WING AND EMPENNAGE DE-ICING 
SYSTEM CONTROL HANDLE 

IS COCKPIT MIXING CHAMBER CONTROL KNOB 

19 CONTROL PEDESTAL 

10 FORWARD AND AFT SEAT ADJUSTING CONTROL 

21 SEAT AND SAFETY BELT 

21 WINDSHIELD DE-ICING CONTROL VALVE 

13 MICROPHONE HOOK AND HOLDER 
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27 SHIELDED LAMP 

211 SHIELDED MAP READING LAW. 

19 WINDSHIELD DE-ICING HAND PVIN HANDLE 

30 WINDSHIELD DECIOSTER HOSE 

Figure 1-9 
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CONTROL PEDESTAL — TYPICAL 
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Figure I-10 

Fool Prosser* Gino. 

A dual, direct-reading, hydrostatically operated, fuel 
pressure gage Is mounted on the main instrument 

panel (26, figure 1-11. and 30, figure 1-12), and is 

calibrated in pounds per square inch. Two lines 
connected to the fuel pressure gage in the cockpit 
connect to each carburetor. 

Oil Prossure Gage. 

A dual, direct-reading, hydrostatically operated oil 
pressure gage is mounted on the main instrument 
panel (27, figure I-11, and 31, figure 1-12) and is 
calibrated in pounds per square inch. 

Oil Tisinporaturo Indicator. 

A dual, 28-volt d-c oil temperature indicator, gradu-

ated in degrees centigrade, is mounted on the main 

instrument panel (25, figure I-11, and 16. figure 1-
12). A temperature bulb on the rear of the engine 
accessory case or in the oil supply pipe aft of the 
oil dilution fuel pipe connection (welshes remote 
indication to the temperature indicator of the oil 

entering the cosine, 

1-14 

PROPELLERS. 

A Hamilton Standard 3-bladed, full-feathering, hy-
aromatic propeller is provided for each engine. The 
propeller governor on each engine automatically 
maintains constant engine speed by changing the 
propeller blade angle through the constant speed 
range to compensate for changes in altitude and 
throttle setting. The blade angle is changed hy-
draulically by the flow of engine oil under pressure. 
The engine oil for propeller feathering is supplied 
from a reserve in the bottom of the oil tank, and 
pressure is provided by a 28-volt d-c propeller 
feathering pump. 

PROPELLER CONTROL LEVERS. 

Two propeller control levers, located on the con-
trol pedestal (I, figure 1-10), through mechanical 
linkage provide for adjustment of the propeller 
governor on the nose section of each engine. The 
control levers have INCREASE (high rpm) and 
DECREASE (low rpm) placarded positions. Inner-
mediate positions of the levers are used to regulate 
rpm as desired. The governors maintain constant 
propeller speed, as selected by the control levers. 
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Section I 
T. 0. 1C-47-1 

MAIN INSTRUMENT PANEL-TYPICAL 
C 4 7 AND C-I17 SERIES AIRCRAFT 

COO IT 

I FAUX OATS COMPASS REPEATER 

INOKATOR 

AIRSPEED INDICATOR mots 

3 C3001 

4 COURSE INDICATOR AND 

KARIM BEACON LIGHT 

S ATTITUOE INDICATOR 

6 RADIO MAGNETIC INDICATOR ,Rmi, 

7 AUTOPILOT DIRECTIONAL INDICATOR 

II AUTOPILOT ATTITUDE INDICATOR 

9 ENGINE FIRE DETECTION WARNING 

LIGHTS AND TEST SWITCH 

10 AUTOPILOT VACUUM GAGE 

AIRSPEED INDICATOR CO-PILOTS 

12 FREE AIR TEMPERATURE 

INDICATOR 

11 CruNDER HEAD TEMPERATURE 

sNDKATOR DUAL) 

4 ALTIMETER. CO-PILOT S 

IS C•sSURETOR AIR TIMPERATuRE 

INDICATOR (DUAL) 

16 RADIO MAGNETIC INDICATOO 

CitiTICAL TEMPERATURE WARNING 

LIGHTS 

Is LANDING GEAR INDICATOR LIGHT 

,ito , 

19 DOOR OPEN WARNING UGHT 

20 LANDING GEAR INDICATOR LIGHT 

IGREEN , 

21 STATIC PRESSURE SELECTOR VALVE 

12 AUTOPILOT OIL PRESSURE GAGE 

23 DE ICING SYSTEM PRESSURE GAGE 

74 FUEL QUANTITY INDICATOR 

25 OIL TEMPERATURE INDICATOR , DUAL 

26 FUEL PRESSURE GAGE !DUAL, 

7) OIL PRESSURE GAGE IDUAL) 

26 mANEOLD PEESSUlti GAGE 07LIAL. 

79 TACHOMETER IDUAU 

30 CARSON ALONOxICH WARNING 

LIGHT iC-1171 

31 CARSON MONOXIDE RESIT SUTTON 

IC-117. 

37 VERTICAL VELOCITY INDICATOR 

33 TLAIN.A140-SLIP INOICATOO 

34 DIRECTIONAL INDICATOR 

15 ALTIMETEt PILOT'S 

30 FLUE GATE COMPASS WARNING 

37 FLUGUHX TGATIE COMPASS CAGING 

SWITCH 

MEAT STSTE• 'ALINING LIGHT 

$9. AL T isETER CORRECTS:3N CARD 

40. FUEL CROSSFEED SWITCH 

RI FUEL DUrP swiTOtES 

Figure I-11 

PROPELLER FEATHERING SWITCHES. 

Two pushburtoo propeller feathering switches, one 

for each propeller system, rue mounted on the elec-

trical control panel (17, 18, (igise 1.13. and 3. 9. 

figure 1 - 14). Each switch is used, is conjnoctioo 

with • propeller feathering relay and • pressure 

limit switch, to cootrol • feathering pump motor. 

nett either propeller feathering switch is pushed IN 

to feather • propeller, • 28-volt d-c holdiog coil 

holds the switch in, A pressure limit switch in the 

propeller goveroor tel  the bolding coil when the 

propeller is feathered, at which time the switch 

pops out to the normal position. The feathering 

operation may be interrupted by manually pulling out 

the feathering switch. When the propeller featberiog 

switch is pushed IN to unfeatber a propeller, it must 

be held in manually until the propeller has moved 

out of the feathered position. 
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MAIN INSTRUMENT PANEL TYPICAL 
RaD SERIES AIRCRAFT 

Sitctien I T. 0. 1C-47-I 

7 I 9 10 11 12 13 14 IS 16 17 19 

33 32 31 30 29 211 27 26 25 24 23 22 21 20 

ALTIMETER I CO-PILOTS 

 

28 FUEL QUANTITY INDICATOR 
CRITICAL TEMPERATURE 

 

79 REMOTE COMPASS 
WARNING LIGHTS 

  

CORRECTION CARD 

LANDING GEAR INDICATOR 

 

30 FUEL PRESSURE GAGE (DUAL) 
LIGHT LRED1 

 

31 OIL PRESSURE GAGE IDUAL) 
LANDING GEAR INDICATOR 

 

32 AUTOPILOT SPEED CONTROL 
LIGHT 1G1EEIVI 

  

VALVE KNOBS 
DOOR-OPEN WARNING 

 

33 MANIFOLD PRESSURE GAGE 
LIGHT 

  

IDUAU 
CARSURFTOR All 

 

34 TACHOMETER (DUAU 
TEMPERATURE INDICATOR 

 

35 RADIO ALTIMETER 'DUAL) 

 

16 ALTITUDE UNIT INDICATOR AUTOPILOT OIL PRESSURE 

  

LIGHTS 
GAGE 

 

37 VERTICAL VELOCITY INDICATOR STATIC PRESSURE SELECTOR 
VALVE SWITCH 

 

38 TURN-AND-SUP INDICATOR 

DE-ICING SYSTEM PRESSURE 

 

39 ALTITUDE UMIT INDICATOR 
GAGE 

 

40 ALTIMETER IPROTSI 
MENDER HEAD TEMPERATURE 

 

41 WING FLAP POSITION 
INDICATOR IDUAU 

  

INDICATOR 

Figure 1-12 

41 40 39 sit 37 36 

1 RADIO MAGNETIC iNDiCAT011 
2 AIRSPEED INDICATOR IPILOT SI 
3 CLOCK 

4 DIRECTIONAL INDICATOR 

S. FLUORESCENT UGHT SWITCHES 
6. REMOTE COMPASS INDICATOR 
7. MARKER 'MACON INDICATOR LIGHT 

S. GLIDE SLOPE AND COURSE INDICATOR 
U. ALTITUDE INDICATOR 

10. AUTOPILOT DIRECTIONAL INDICATOR 
11. MAGNETIC iSTANDIIIYI COMPASS 
12. AUTOPILOT ATTITUDE INDICATOR 
13. AUTOPILOT VACUUM GAGE 
14. COMPASS CORRECTION CARD 
IS. AIRSPEED iNDiCATOt (co-inLors 
16. Oil TEMPERATURE INDICATOR 

MALI 

IT. MB AIR TEMPERATURE 
INDICATOR 

IS 

19 

20 

21 

72 

27 

74 

25 

76 

77 
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T.O. 1C-47-1 
Section I 

ELECTRICAL CONTROL PANELS -TYPICAL 

Figur• 1 -13 

I. NAVIGATION LIGHTS SWITCH 
2. COMPASS LIGHT RHEOSTAT 
3. JATO MASTER SWITCH 
4. ELECTRICAL PANEL LIGHTS RHEOSTAT 
5. HEATER OVERHEAT WARNING LIGHT 
6. JATO RELEASE SWITCH 
7. MAIN INVERTER FAIL WARNING LIGHT 
8. GENERATOR FAILURE WARNING LIGHTS 
9. RADIO CONTROL PANEL 

10. AFT PITOT HEATER SWITCH 
11. FORWARD P1TOT HEATER SWITCH 
12. PROP DEICER SWITCH 
13. CARL AND WINDSHIELD DEICER SWITCH 
14. BOOSTER PUMP SWITCHF 

IS. OIL DILUTION AND ENGINE PRIMER SWITCHES 
16. STARTER SWITCHES 
17. RIGHT ENGINE PROP FEATHERING SWITCH 
18. LEFT ENGINE PROP FEATHERING SWITCH 
19. BATTERY MASTER SWITCH 
20. EMERGENCY POWER SWITCH 
21. COCKPIT LIGHTS SWITCH 
22. ANTI-COLLISION LIGHT SWITCH 
23. PARAPACK SALVO SWITCH 
24. BAILOUT WARNING SWITCH 
25. JUMP WARNING SWITCH 
26. PASSING LIGHTS SWITCH 
27. LANDING LIGHTS SWITCHES 

1-17 
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S•ction I T. O. IC-47-1 

JATO SYSTEM. 

Some aircraft are equipped with bomb type shackles 
for attaching four canted JATO units beneath the 
fuselage. A four bottle cradle is located in the 
cargo compartment to secure the units until they 
are needed. Igniters are stored in an ignitor hos 
which is stowed on the floor at the aft end of the 
cargo compartment. The (An) system is operated 
from the pilotw compartment. The JATO system as 
installed on this aircraft permits the use of four 
different types of JATO bottles; the 14A5-1000. 
14115-1000 Mark IV Model 2, 141)S-1000 M-8, and 

1655-1000 14-I5. These bottles are designed to 
give 1 00) pounds of thrust Ice an average of 14 to 
16 seconds. Temperature limits for firing ate -33°F 
• 150° F. Expended units may be jettisoned either 
electrically iv mechanically. The aircraft electrical 
firing circuit should be thoroughly inspected before 
departure on n m144100 requiring JATO. It should be 
determined that there is sufficient current and volt-
age to ignite the units and that there is no electricity 
in the circuit when the firing switches are off, jAro 
attachment fitting, should also be tested before the 

R11411011 to determine the proper operation of the 
locking mechanism. Air crew members will install 

and arm the .1ATO units when the aircraft is in take-

off position. For JATO handling procedures. see 
Section VII. 

JATO MASTER SWITCH. 

The JATO MASTER sr,tch is /4 guarded ON-OFF 

switch located on • panel to the left and above the 

pilot (I, figure 1-13). The switch must be placed 

to the ON position before the JATO can be fired. 

JATO FIRING SWITCH. 

The JATO FIRING SWITCH is a button type switch 
mounted on the wheel of the pilot's control column. 
The JATO is fired by depressing the button. The 
switch will not operate unless the JATO MASTER 
switch is ON. 

JATO RELEASE SWITCH. 

The JATO RELEASE switch is a safety - wired 
guarded 2-position switch (6, figure 1-13), with 
OUTRD and INDR decals. Expended JATO units 
Can be jettisoned by moving the JATO release 
switch to the INBD position then to the OUTBD 
position releasing two bottles each time. 

JATO MANUAL RELEASE. 

In the event of a failure in the electrical system foe 
jettisoning JATO bottles a manual system is in-
stalled in the aircraft. In the main cargo compart-
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went in the wall are two handles decaled t AUT1ON 
MANUAL .JATO RELEASE OUTRD INB1). JATO 
bottles may be jettisoned by pulling the handles. 

OIL SYSTEM. 

Each engine oil system is supplied from • 29 US 
gallon oil tank. The tanks should be filled to only 

23 US gallons to allow for expansion. (See figure 
1-30 for tank location and oil grade.) Oil pressure 
is maintained by two engine.-Itiven oil pumps, one 
on each engine. The oil from the engine returns to 
the tank through • free-flow-type oil cooler. The 
quantity of oil flowing through the cooler is auto-
matically regulated by thermostatic control. An oil 
dilution system is provided for dilution of the engine 
oil when a cold weather start is anticipated. 

OIL DILUTION SWITCH (Some Aircraft). 

A 4-position, 28-volt 11-C WI dilution switch 14 inounieo 

on the electrical control panel (Is, figure I-I and 

20, figure I-14) and has LEFT, R1C,HT, and OFF 
positions, then die switch is held in the LEFT 
position, a 28-volt d-r circuit energizes the oil 
dilution solenoid and fuel is introduced into the 
Oil of the left engine to aid in cold-weather starting. 
When the switch is held in the RICilIT position, 
engine oil is diluted for the .ight engine in the 
same manner. The switch is spring loaded to the 

OFF position. 

OIL DILUTION AND PRIMER SWITCHES 
(Some Aircraft). 

Refer to the paragraph on Oil Dilution and Prime: 
Swot he+ under Priming System, this Section. 

FIREWALL SHUTOFF VALVES. 

See the paragraph on Firewall Shutoff Valve Handles, 
this section. 

FUEL SYSTEM. 

Fuel is supplied from tno main tanks and two aux-
iliary tanks installed in the center wing section 
(figure 1-16). The fuel quantity is measured by a 

28-volt liquidometer system and indicated by the 
fuel quantity indicator in the cockpit. During normal 
operation, the left engine is supplied by fuel from 
the left tanks, and the right engine by the right tanks; 
however, by using the fuel tank selectors in the 

cockpit, fuel may be supplied from any tank to either 

engine. Lines lead from the selector valves to the 

two wobble pumps which are hand-operated by a 

single control, These pumps are used to raise the 

fuel pressure when starting the engines, or before 

the eagine-driven pumps are in operation. A cross-
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T. 0. 1C-47-1 Section I 

ELECTRICAL CONTROL PANEL -TYPICAL 
540 51511$ AIRCRAFT 

29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 

3 4 10 11 12 13 

SAIL-OUT SWITCH 
COMPASS LIGHT RHEOSTAT 

10 
II 

LEFT PROPELLER FEATHEIING 17 
coNntot 13 
INST1UmENT PANEL LIGHTS 14 
RHEOSTAT 15 
PIOPELIER DE-ICER SWITCH 16 
PILOTS COMPARTMENT LIGHTS 17 
INVERTER SWITCH IS 
CARSURETOR DE-ICER SWITCH 19 
RIGHT PROPELLER FEATHERING 20 
CONTROt 

 

FORMATION LIGHTS RHEOSTAT 
LEFT AmMITER 
PANEL LIGHT 
RIGHT AMMETER 
RECOGNITION LIGHT SWITCHES 
KEYING SWITCH 
FUEL BOOSTER PUMP SWITCHES 
STARTER MESH SWITCH 
STARTER ENERGIZE SWITCH 
IGNITION SWITCHES 
ENGINE OIL DILUTION AND 
PRIMER SWITCH 

Figure 1.11 

21 MOT HEATER SWITCH ,Art 

11 PITOT HEATER SWITCH 
(FORwARDI 

23 WINDSHIELD DE-ICER SWITCH 

24 POSITION LIGHTS SWITCHES 

25 LANDING LIGHTS SWITCHES 

26 PASSING LIGHT SWITCH 

27 SATTERY MASTER SWITCH 

28 CAUTION JUMP LIGHT SWITCH 

29 PARA PACK SALVO SWITCH 

I. 
2. 
3. 

4. 

S. 
6. 
7. 
S. 
9. 

feed line is connected on the pressure side of each 
engine-driven pump, and the two cross-feed valves 
in this line are operated by a single control in the 
cockpit. The cross-feed system enables both engines 
to receive fuel from one engine-driven pump in case 
either pump fails. On late aircraft, the wobble pumps 
are replaced by two electric booster pumps with a 
cootrol switch located on the electrical control 
panel. On •itcraft equipped with booster pumps, 
there is no cross-feed system. The booster pumps 
will furnish ample pressure and fuel supply for 
operation in case either engine-driven pump fails. 
A vapor overflow linc connects from the top chamber 
of the carburetor to the =tin and auxiliary tanks. 
During operation, the maximum return flow is •pproxi. 
mutely 10 gallons per hour. The majority of the 

return flow will be directed to the main tanks. A 
fuel line from each carburetor operates the fuel 

pressure gage in the cockpit. For fuel grades, see 

figure 1-10; for fuel grade operating limits, refer to 
Section V, Operating Limitations. See figure 1-15 
for Fuel Quantity Data. 

LONG-RANGE FUEL SYSTEM (Some Aircraft). 

On some aircraft, provisions have been made for 
two, long-range fuel tanks. The tanks have a 500 
gal. capacity and are installed on cradles at the 
forward end of the main cargo compartment, one on 
each side. The ranks are cylindrical metal, non-

 

selfsealing. 

WARNING I 
Due to the slope of the main cargo 
compartment floor when the aircraft 
is on the ground, the long-range 

fuel tank capacity is limited to 385 

gallons each (380 gallons of usable 

fuel). 

1-19 
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Section I 
T. O. IC-47-I 

r  WARNING 1 

• The main fuel tank selectcr valves 
atia•t be in the OFF position, when 
the long-range fuel system is being 
used, to prevent pravity fuel flow 
or fuel under booster pump pressure 
from overflowing the main fuel maks. 
When the long-range fuel tanks are 
empty, the valves must be in the 
OFF position or air will he drawn 
from the long range tanks, causing 
air locks in the fuel system. 

TANK NUMBER 
OF 

TANKS 

USAIR! 
FUEL 

(EACH) 

FUEL 
SERVICE 
(EACH) 

MAIN 

2 

1070 MO 

OXMAN IN 0 707 0 

TOTAL USAIR/ TUEL. OW GALLONS 
lONG.RANGE stAL TANKS  SS GALLONS EACH 

INSTALL•114.,  01 TKI liud.SPOSS011 

TOTAL ULU% FUEL it, SAO: 
LONG RANG% FUEL TANK  

Note L•vei flight oLsomed to km 3 chospgret no.* up 

A 

Each tank is provided with a boostet pump, vent, 
fillet. draw, and fuel line connections. Two manu-
ally operated globe valves (figure 1-17) are located 
at the forward end of the main cargo floor. These 
valves are so ananged that they any be used as 
selector valves or as shutoff valves, and fuel from 
either tank may be diverted to either engine, or both, 
or turned off completely. 

7Na Gaillard 

FIgarroa 

• no not operate the aircraft APP at 
anytime long-range fuel tanks are 
installed to preclude possibility of 
fire. 

LONG RANGE FUEL TANKS BOOSTER PUMPS 
(Some Aircraft). 

.1 booster pump is mounted in the forward end of each 
long-range fuel tank. Each pump receives 28-volt 
d-c power hoes the main electrical !unction box, and 
is operated by an ON, OFF switch on the fuel pump 
control panel, mounted on the aft side of the main 
cargo compartment forward bulkhead. 

LONG-RANGE FUEL TANK DUMP VALVE 
(Some Aircraft). 

The manually operated long-range fuel tank dump 
valve is installed in the fuel dump line on the right 
side of the catwalk between the long-range fuel 
tanks. The dump valve is normally safety-wired 
CLOSED. When the valve is moved to the OPI-N 
position, fuel will be clumped overboard, either under 
booster pump pressure or fiavity flow. 

Fuel Tank Selectors. 

Two fuel tank selectors, one for each engine, are 
mounted on the left and right sides of the control 
pedestal (5, 13, figure 1-10). Each selector has 
LEFT MIX, LEFT MAIN, RIGHT MAIN, RIGHT 

MIX, and OFF positions. The selectee% ate con-
nected mechanically to the salves by rods and 
cables. When the selector is placed in any posiuon, 
fuel will be supplara from the tank correspoodrog 
to that position. 

Long-Rong• Fuel Shutoff Valves. 

Two long-range fuel shutoff valves (figure 1-1"). one 
for each side of the fuselage, are installed with the 
long-range tanks and Imes. The valves are located 
in front of and between the front two long-range 
ranks in the main cabin compartment. The valves 
may be opened manually h< rotating the handles in a 
counterclockwise direction. 

WARNING 

Do not operate internally installed 
auxiliary power plant at any time 
long-range auxiliary fuel tanks We 
installed. 

Fuel Booster Pump Switches. 

The 28-volt d-c electrically driven booster pumps are 
energized by the two booster pump ON-OFF switches 
mounted on the electrical control panel (14, figure 
1-13, and 16, figure 1-14). Positioning either switch 
to ON completes the 28-volt d-c circuit to its re-
spective booster pump motor. 

FUEL QUANTITY DATA CHART 

GALLONS 
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LIMBER 
TANK • F TANKS 

Main 2 

Auxiliary 2 

Winxfouter) 4 

USABLE 
FUEL (each) 

202 

199 

200 

FULLY 
SERVICED 

204 

200 

200 

TOTAL USABLE FUEL 1602 

FULLY SERVICED AND USABLE 

T. 0. 1C-47-1 Suction I 

Fula OwentIty Indicator. 

A 28-volt d-c liquidometer fuel quantity indicator is 
installed on the main instrument panel (24. figure 
1-11), and 28, figure 1-12) to indicate the fuel 
quantity in the two main and two auxiliary tanks. A 
selector handle on the indicator has LEFT AUX, 
LEFT MAIN, RIGHT MAIN.and RIGHT MIX position. 
As the selectee as moved from one position to 
another, the calibrated dial for the new position flips 
up into the window of the indicator and the quanios-
of fuel in the corresponding tank may be read. 

1 he selector must he turne,1 L. 
• ise ro ',resent lamming. 

F1REWALL SHUTOFF VALVES. 

see the paragraph on I reuall \Initofl alve Handles, 
this section. 

FUEL SYSTEM 
(Sums SC-47 Aircraft). 

Fuel is supplied from two main tanks, fin° auxiliary 
tanks, and four wing tanks. The main and auxiliary 
tanks are installed in the center wing section, and 
the elliptical drum type metal wing tanks are in-
stalled in each outer wing panel on each side of the 
center spar between the rear and front spar; these 
two tanks are connected with an equalizing line on 
the bottom inboard end which allows the tanks to 
function as a single storage unit. The wing tanks 
have an electrically operated dump valve which is 
located in each dump line. The valve is controlled 
by a switch in the cockpit. The fuel quantity is 
measured by a 28-volt liquidometer system and 
indicated by the fuel quantity indicator in the cock-

 

pit. During normal operation, the left engine is 
supplied by fuel from the left tanks and the right 
engine by the right tanks; however by using the cross 
feed valve controls in the cockpit, fuel may be 
supplied from one wing to the opposite engine. 
Fuel lines lead from the selector valves to the two 
booster pumps, one from each engine, which furnish 
pressure and fuel supply for operation in case either 
engine driven pump fails (figure 1-16). A vapor vent 
return line connects from the top chamber of each 
carubretor to the main and .suziliary tanks. During 
operation, the masinium return flow is approximately 
10 gallons per hour. The majority of return flow 
will be directed to the main tanks. A fuel line from 
each carburetor operates the fuel pressure gage in 
the cockpit. For fuel grades see figure I-10; for 

fuel grade operating limits, refer to section V. 
Operating Limits. For Fuel Quantity Data, see 
chart. 

FUEL QUANTITY DATA CHART-GALLONS. 

FUEL TANK SELECTORS (Som. SC-47 Aircraft). 

Two fuel tank selectors, one for each engine, are 
mounted on the left and tight sides of the control 
pedestal. (5. 1), figure 1-10). The valves operate 
independent of each other since with the installation 
of the outer wing tanks, the fuel system feeds the 
right engine front the right tanks and the left engine 
from the left tanks. The right selector has R. IL 
MIX 200 GALS, R. II. MAIN 202 GALS, R. H 
WING 400 GALS and OFF positions. The positions 
on the left selector are L. H. MIX ZOO GALS. L. 

MAIN 202 GALS, I.. 11. WING 400 GALS and OFF. 
The selectors are connected mechanically to the 
valves by rods and cables. When the selector is 
placed in any position, fuel will be supplied from 
the tank corresponding to that position. 

FUEL CROSS-FEED SWITCH (Some SC-17 Aircraft). 

The electrically operated cross-feed valve is ener-
gized by a three position switch installed on the 
lower right side of the instrument panel (40, figure 
1.11). The cross-feed switching system incorporates 
a red warning light, located on the right side of the 
cross-feed switch, which illuminates during die time 
that the valve is closing or opening. In the OPEN 
position the valve is energized to open. In the 
OFF position the circuit is neutral and the CLOSED 
position shuts the valve off. To operate the cross-
feed system, place the fuel selector to the tank to 
he used. Place cross-feed switch ON and turn 
opposite selector valve (engine receiving cross-feed 
fuel) to OFF. 

NOTE 

The engine being fed fuel during 
this operation will show an approxi• 
mate two pound fuel pressure fluctu-
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Suction I T. 0. 1C-17-1 

ation because of the added fittings 
in the Isoe. The pressure fluctuation 
will not be sufficient to hinder 
engine operation. 

FUEL DUMP SWITCHES (Sons SC-17 Aircraft). 

Two 214-volt el-c three position guarded switches 
(41, figure 1-1111 operate the dump valves in the outer 
wing tanks. The switches are placarded OFF. 
CLOSE. and IHNP. To dump furl place the fuel 
selector valves to tanks other than outer wring tanks. 
Place both switches to the 1)1 UP position. 

CaU•ION 

Neset dump fuel • ith flap' 

FUEL QUANTITY INDICATORS. 

(Sow.,  SC-47 Aircraft). 

A 28.solt .1.c liquidometer fuel quantIts Indicator is 
installed in the main instrument panel 424, figure 
1-11), to indicate the fuel quantity in the two main 
and two •uailiary tanks. A selector handle on the 
indicator has LEFT MIX, LEFT MAIN, IfltdIT 
MAIN, and RIGHT AUX positions. As the selector 
is moved from one position to anothei, the calibrated 
dial for the new position flips up into the window of 
the indicator and the quantity of fuel in the corre-
sponding tank may be read. A fuel indicator is 
located on the instrument panel to indicate fuel in 
either outer wing tank., 

NOTE 

The outer wing fuel meter will not 
give an accurate reading when the 
airplane is on the sound. 

ELECTRICAL POWER SUPPLY SYSTEM. 

D. C. POWER SUPPLY. 

The DC electrical power supply system is • 21 to 
28 colt, single conductor, wound recta's type, DC 
power as supplied by two engine driven generators, 
two 12 volt 88 ampere boor storage batteries wired 
in series and on some aircraft, an auxiliary power 
plant. On the ground, power may be supplied from 
an external power unit when plugged into the external 
power receptacle. Each generator circuit includes a 
voltage regulator_ and a reverie current relay. For 
DC power distributioo see figure 1-18. The CB 
fire extinguishing system. alarm and warning system 

1.24 

LONG-RANGE FUEL SHUTOFF VALVES 

MAIM& 101WAIID was CAM—ROM UVIll 

Figure 1.17 

and the main 'unction box light circuit ate connected 
direCtIV to the airctaft batteries. Oa some aircraft, 
the alarm and warning 'SUM IS connected to the 
main !unction boa bus. Refer to the ALARM SYSTEM 
and FIRE EXTINGUISHER SYSTEM, this section, 
Power is supplied to the DC electrically operated 
equipment through circuit protectors connected to 
the bus in the main electrical junction boa (flame 

1-2 and figure I-22). In case both generators 
fail, the IX equipment can be supplied by the air-
craft batteries when the battery switch is ON. In 

order to conserve the batteries, only the equipment 

tial for safe operation of the aircraft should 

be operated. 

(3n some aircraft two higher capacity generators, a, 
bus priority system and third inverter have been in-
stalled. On these aircraft, in the event one generator 
fails, power from the surviving generator is auto-
stoically directed to the No. 1 radio bus. 

Battery Master Switch. 

The 28-volt d-c ON-OFF battery master switch is 
located on the electrical control panel (19, figure 
1-13, and 27, figure 1-11). Operation of the switch 
will open or close the battery circuit. The battery 
switch should be in the OFF position when an ex-
ternal power source is plugged in. To assure fully 
charged batteries, the battery master switch should 
be turned ON before take-off. 
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T. 0. 1C-47-1 Section' 

Gonotator (Malts Lino) Switclms. 

Two ON-OFF switches are incorporated into the main 
line circuit to select either or both of the generators 
to supply current to the electrical system. The ON 
position of the switches closes the g tor cir-

 

cuits and the battery circuit through the circuit 
breaker bus in the main electtical junction boa. The 
OFF position opens the circuits. These switches 
are located in the main electrical Junction box on the 
aft wall of the forward baggage loading door com-
panionway (19. figure I-1). 

Emmnol Po.rm R•c•ptacht. 

ri ground power receptacle is located on the underside 
of the fuselage aft of the batteries (Is, figure I'll, 
and connects the external d-c power to the aircraft 
electrical system when the ground power supply is 
plumed in. 

Utility POW*, 0010. 

Utility power outlet. are installed at various locations 
throughout the aircraft. On some aircraft, one util-
ity power outlet is installed an the left side of the 
main cargo compartment, immediately forward of the 
main cargo door. On C.117 series aircroft. two 
power outlets are installed at the buffet. 

Gonorator Warning Lights. 

'Iwo 28-volt ..1-c generator warning light•, one for 
each generator, are mounted an the electrical control 
panel to provide indication of generator failure (8, 
figure 1-1)). On some aircraft, generator warning 
lights are also located on the power systems junction 
box control panel, mounted on the alt wall of the 
forward baggage loading door companionway (figure 
1-21). If the output voltage of a generator becomes 
less than that of the batteries, the respective reverse-
current relay will prevent current flowing from the 
bus to the generator and will illuminate the generator 
warning light for the faulty generator. 

GROUND TEST POWER SWITCH (Soma Aircraft). 

The ground test power switch (10. figure 1-211 is 
provided to over ride the bus priority relay for those 
aircraft equipped with the ZOO ampere generator 
priority bus system. On aircraft equipped with this 
system, the bus priority relay will automatically 
disconnect the main junction box number two bus 
and the radio junction box number two bus when 
either or both generators are not supplying power 
to the electrical system. Until all critical equipment 
is relocated from the number two to the number one 
bus system, the ground test power switch should be 
in the ON position at all times. The pound test 

power switch is located on the power systems junction 
box control panel. mounted on the aft wall of the 
forward baggage loading door companionway, 

AITIPINtef 

Two ammeters, one for each generator, are provided 
to measure the amperage output of the generators 
(figure 1-18). The ammeters are located on the 
right side of the electrical control panel (11, 
figure 1-14). On 40[10e aircraft, the 1111210eters are 
located on the power systems junction box controls 
panel, mounted on the aft wall of the forward cargo 
loading door companionway. 

A-C POWER SUPPLY. 

Two inverters me operated by the DC system to 
supply 113 volt, 400 cycle, AC power for operation 
of various items of electrical and electronic equip-
ment (figure 1-18). The At power is supplied to the 
equipment through circuit protectors located on the 
radio circuit breaker panel (figure 1-20), and is con-
trolled by switches located on the electrical control 
panel. (See 7, figure 1-140 

On some aircraft, to provide additional A( power, one 
spare and two main inverters have been installed in 
conjunction with • bus priority system (Figure 1-18). 
No. 1 and No. 2 inverters supply power to the No. 1 
and No. 2 AC busses respectively. The spare inverter 
may stpply power to either bus in the coca, one in-

 

 fails. The inverters are controlled by switches 
located on the power systems junction hos control 
panel (figure 1-211. 

Inverter Switch. 

An ON-OFF inserter switch, located on the electrical 
control panel (7, figure 1-14) completes the 28-volt 

d-c circuit to the inserter when to the ON position. 

On aircraft equipped with • generator-inserter and bus 

priority system, the inverter ON-OFF switches for 
the No. 1 and No. 2 inverters and the spore trimmer 

are located on the power systems junction box con-

trol panel, mounted on the aft wall of the forward 

baggage loading door companionway (figure 1-2I). 

HYDRAULIC POWER SUPPLY SYSTEM. 
A pressure accumulator hydraulic power supply system 
!fi gure 1.211 operates the landing gear. sang flaps 
brakes, cowl fl•ps, ammo carburetor air filter 
mechanism, and the windshield wipers, skis, and 
blower clutches. 

Hydraulic fluid is supplied by gravity from the hy-
draulic fluid reservoir to the engine-driven hydraulic 
pumps (one on each engine), which supply fluid 
pressure for the hydraulic system and the autopilot 
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MAIN POWER DISTRIBUTION SCHEMATIC- SOME AIRCRAFT 
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1.0. 1C-47- I Section 

• ystem, however, the fluid flow from the engine-
driven pumps may be selected by means of the hy-
draulic pump selector valve, located on the hydraulic 
control panel in the flight compartment. The hy-
draulic pressure accumulator is attached to a bracket 
adjacent to the hydraulic fluid reservoir and aft of 
the bulkhead behind the co-pilot's seat. The lower 
chamber of the pressure accumularis is charged with 

air through the air valve fitting to an initial pressure 
of 250 psi. A system pressure relief valve, installed 
in the hydraulic system fluid pressure line, functions 
to protect the hydraulic system from caressive fluid 
pressure when the system prea•ure increases to 
1000 (t 50) psi. A hydraulic hand pump is incorpo-
rated in the system for use when the engine-driven 
pumps fail to supply sufficient pressure or for ground 
operation of the hydraulic system when the engines 
are not running. A pressure regulator is installed 
in the main system pressure line to regulate system 
pressure between 600 and 875 psi. Wben system 
pressure is below 600 psi, the accumulator is charged 
until system pressure reaches this value. If system 
presume exceeds 875 psi, fluid is ported to return 
until the pressure drops below 873 psi. The fluid 
capacity of the hydraulic ee s it is 10 quarts. 
Seven quarts are •vailahle to the engine-driven by-
draulic pumps, while the remaining 3 quarts in the 
re U sump are available only to the hydraulic 
hand pump far emergency operation. For fluid speci-
fication and reservoir location, see figure 1• 1.0. 

HYDRAULIC PUMP SELECTOR VALVE LEVER. 

The hydraulic pump selector valve lever located on 
the hydraulic control panel (4, figure 1-24), controls 
the flow of fluid for operation of the hydraulic system. 
Selection of the hydraulic engine pump is governed 
by the position of the selector valve lever. For 
normal operation, the lever is placed in the LEFT 
ENG. HYDR. SYS. — RIGHT ENG. GYRO PILOT 
(aft) position and the left engine pump supplies 
pressure for the hydraulic system and the right 
engine pump supplies pressure for the autopilot 
system. When the control lever is in the LEFT 
ENG. GYRO PILOT — RIGHT ENG. HYDR. SYS. 
(forward) position, the systems for which the pumps 
supply pressure are reversed. The control lever 
operates in • notched quadrant and it is necessary 
to lift the lever slightly before moving it from one 
position to another. There is no difference in the 
functioning of the hydraulic system when the fluid 
delivery of the engine-driven pumps is changed. 

HYDRAULIC PUMP SELECTOR VALVE LEVER 
(MODIFIED AIRCRAFT). 

On aircraft modified in accordance with 1.0. 1( -4-• 
507, or T. 0. IC-1-514, the hydraulic pump selector 
valve lever provides selection for two modes of 
operation (4, figure I-24), TAKE-OFF POSITION 
and GYRO PILOT POSITION. In the TAKE-OFF 
POSITION, both the left and right engine pumps 
supply pressure for the hydraulic system. In the 
GYRO PILOT POSITION, the left engine pump 
supplies pressure for the autopilot system and the 
right engine pump •upplies pressure for the hydraulic 
sy•tern. 

HYDRAULIC HAND PUMP. 

The hydraulic hand pump, located at the bottom of 
the hydraulic control panel, has a handle that ex-
tends between the pilot'. and co-pilot's seats (9, 
figure 1-24). This hand pump Is used when the engine. 
driven hydraulic pumps fail to supply sufficient pres-
sure, when the hydraulic fluid supply lescept the 
hand pump e ) has been lost, or for ground 
operation of the hydraulic system when the engines 
are nut running. The hand pump may be used to 
supply pressure to any unit operated by the hydraulic 
system, except the autopilot. 

STAR VALVE. 

The hand pump to pressure accumulator shutoff valve 
handle, (star valve), located on the hydraulic control 
panel (6, figure 1-24) has two placarded positions, 
ON and OFF. When the star valve is turned to the 
ON (open) position, the hydraulic hand pump can be 
used to increase hydraulic pressure in the pressure 
accumulator for operation of the hydraulic units 
when the aircraft is on the ground and the engines 
are not running. When the star valve is turned to 
the OFF (closed) position, the hydraulic units (es-
cep( the autopilot) may be actuated directly by 

operation of the hydraulic hand pump. The star 
valve should be safetywired to the OFF (closed) 
position. 

Hydraulic Fluid Quantity Sight Gage. 

A hydraulic fluid quantity sight foige is located at 
the top of the hydraulic control panel (2, figure I-241 
to indicate fluid quantity. A placard for servicing 
instructions is mounted adjacent to the sight gage. 

Hydraulic System Pressure Gages. 

Two hydraulic system pressure gages mounted in a 
bracket assembly below the right windshield at the 
co-pilot's station (16, 17, figure 1.7), are direct-
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T. 0. 1C-47-1 S•ctial I 

reading, pressure operated gages calibrated from 0 
to 2000 psi. One gage indicates the fluid pressure 
in the hydraulic system and the other indicates the 
fluid pressure an the landing gem DOWN line when 
the landing gear control lever is an the DOWN Of 

NUT -MAL position. 

FIREWALL SHUTOFF VALVES. 

see paragraph on the Fires/All shutoff Valve Handles, 
this section. 

FLIGHT CONTROL SYSTEM. 

The flight control system consists of independent 
elevator, aileron, and rudder systems. All flight 
controls Are directly controlled and We operated by 
llu 4 I wheel And rudder pedals. The elevator, aileron, 
And rudder systems incorporate aim nibs. 

RUDDER PEDALS. 

[he rudder is mechanically controlled by a duplicate 
set of hinged rudder pedals incorporating toe brakes. 
inc pedals can he Adjusted forward or aft for proper 
length by means of the adiusting lever mounted on 
each rudder pedal. 

Rudder Trim Crank. 

Rudder atm is mechanically controlled by a rotatable 
crank mounted on the Aft face d the control pedestal 
Ill, figure 1-10). Movement of the trim tab is shown 
on the indicator immediately below the crank. 

CONTROL COLUMNS. 

DEW control columns, mounted forward of the pilot's 
and co-pilot's seats, provide mechanical control of 
the ailerons and elevators. The columns incorporate 
a wheel for aileron control, while elevator control 
is gained by forward and aft movement of the column. 

Aileron Trim Crank. 

Right aileron trim is mechanically controlled by a 
rotatable crank mounted on the air face of the control 
pedestal (8, figure 1-10/. Movement of the trim tab 

Is shown on the indicator immediately below the 

crank. 

Elevator Trim Wheal. 

Elevator trim is mechanically controlled by a hand-
wheel located on the pilot's side of the control 
pedestal (14, figure 1-10). Movement of the aim tabs 

is shown on an indicator adjacent to the handsheel. 

MAIN ELECTRICAL 
JUNCTION BOX 

SERIES AIRCRAF 

I SATTES4 CONNICTOI RELAY 

1 CIRCUIT SNEAKER PANEL 

3 GENIWOI MAIN LINE SWITCHES 

4 JUNCTION SOX LAMP SWITCH 

5 VOLTAGE REGULATORS 

Figur* 1-22 

CONTROL-SURFACE LOCKS. 

The rudder, both ailerons, and both elevators Alf 

locked while on the ground by use of 5 control-
surface locks. The locks we felt-padded and equipped 
with small bungees which hold them firmly in place 
when slipped into position between the control 
surface and fixed surface. When not in sine, the 
locks are stowed to the lavatory compartment (10. 
figure 1-1). On C-117 series aircraft, the locks ate 
are stowed in the aft baggage compartment. 
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T. 0. IC-47.1 
Section I 

LANDING GEAR LATCH LIVER 

Flpre /4S 

WING FLAPS. 

The metal wing flaps are composed of four sections 
which extend from the inboard end of the left wing 
aileron under the fuselage to the inboard end of the 
right wing aileron and are of the split trailing-edge 
type. The flaps are hinged to the under side of the 
center wing section, and are hydraulically lowered or 
raised as • unit. The flaps have a travel of 0 to 45 
degrees. Wing flap movement IS hydraulically coo-
trolled by • lever located in the cockpit. Movement 
of the flaps i• indicated by the wing flap position 
indicator located in the cockpit. 

WING FLAP CONTROL LEVER. 

The wing flap control lever, located on the hydraulic 
control panel (7, figure 1-2.0. has LT, DOWN, and 
NEUTRAL positions. Movement of the control lever 
to the DOWN position directs hydraulic fluid pressure 
to the wing flap actuating cylinder downline to lower 
the flaps. When the control lever is placed in the 
UP position, the flan of fluid as reversed to raise 
the flaps. When the flaps are positioned UP or DOWN 
as required, the control lever should be returned to 
the NEUTRAL (halfway) position to trap the fluid in 
the actuating cylinders and hold the desired flap 
setting. 

Wing Flop Position Indicator. 

A mechanically actuated wing flap position indicator 
is mounted either vertically, at the left of the pilot's 
main instrument panel, or horizontally, as the bottom 
of the pilot's main instrument panel (5. figure 1-6 and 
41, figure I-12). Any movement of the wing flap 
actuating cylinder is shown by an equivalent move-

 

client of the pointer on the indicator by means of a 
flexible steel wire, sheathed in • tube and connected 
to the actuating cylinder at one end and to the in-

 

dicator needle at the other end. The placarded 
positions indicated are UP —DOWN. 

LANDING GEAR SYSTEM. 

The landing gear consists of main landing gear and 
a tail gear. The hydraulically operated main gear is 
extended or retracted by two hydraulic actuating 
cylinders (figure l-21), one located in each nacelle, 
and controlled by • lever located on the hydraulic 
control panel in the cockpit. A mechanical safety 
latch is provided to prevent inadvertent raising of the 
main landing gear. In the event of • landing gear 
hydraulic line failure, the gear will free fall when 
the landing gear control lever is moved to the DoWN 
position. The tail wheel is not retractable, but Is 

full swiveling and can be locked in the trail position. 

LANDING GEAR LEVER. 

The landing gear lever, located on the hydraulic 
control panel (i, figure I-24), has IXAN, NEUTRAL, 
and up positions. Movement of the lever to the 
DOWN position directs hydraulic fluid pres•ure to 
the landing sear downline to extend the main gear. 
When the lever is placed in the UP position, the 
flow of fluid is d to the upline to retract the 
main gem. When the lever is in the NEUTRAL 
position, fluid flow is blocked to both the upline 
and the downline. When the main gear is extended 
or retracted as required, the le•er should be returned 
to the NEUTRAL (halfway) position to hold the 
desired setting. 

NOTE 

The landing gear latch must be re-
leased (LATCH RAISED position) 
before the main gear can be re-
tracted because a catch and dog 
prevent the landing gear lever from 
being moved into the up position. 

LANDING GEAR LATCH LEVER. 

The landing gear safety latches for both main gear 
are controlled simultaneously by cables connected 
to the landing gear latch lever, located on the floor 
to the right of the pilot's seat (figure I-25). The 
safety latch automatically latches to lock the landing 
gem when the landing gear is fully extended, by 
engaging a slot in the lower end of the actuating 
cylinder piston rod. For operation of the landing 
gear safety latch lever, see figure 1-26. 
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Flipario 1.27 

Landing Gear Safety Pins. 
.hen both main gears ere down and locked and the 

Landing gear safety pins are reovided to prevent in- lever is in the NEUTRAL position. If the landing 
advertent retraction of the landing gear when the gear is redacted, or in any intermediate position ea 
aircraft is on the ground (figure 1-27). When not in- down and unlatched, or the landing gear is down and 
stalled, the safety pins are stowed in the canvas latched with the lever not in NEUTRAL position, the 
pocket on the aft bulkhead of the main cabin com- red indicator light will be illuminated. The red in-

 

partment (0, figure 1-1). dicator light will go out when the landing gear is 
down and locked and the lever is in die NEUTRAL 

Landing Gan' Indicator Lights. position. on some aircraft, the red indicator light 
will go out when the gear is fully retracted. 

lhe 2d-volt d-c landing gear red and green in-

 

dicator lights are located on the right side of Landing GOO, Warning Horn. 
the main instrument panel (28 and 20, figure 
I-II, and 20 and 21, figure 1-12). 28-volt d-c The 28-volt d-c landing gear warning horn, located in 
rnictoswitches are mounted next to the landing gear the fuselage to the left of the pilot's seat, will sound 
lever and on each main gear. These switches are when one or boththrottles are less than approximately 
actuated by movement of the landing gear lever and open and the landing gear is not down and locked 
the main gear to indicate the position of the main with the lever in the NEUTRAL position, or when the 
gear and lever by means of the red and green in- landing gear lever is not in the NEUTRAL position. 
dicator lights. The green light will be illuminated No switch is provided for silencing the horn. 
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Sanction I T. O. IC-47.1 

Toil Wheal Lock Lrivor. 

The mechanically operated Cali wheel lock lever is 
located on the control pedestal below the throttle 
levers (12. figure 1-10), and has LOCK and UNLOCK 
positions. The LOCK position locks the tail wheel 
in the trailing position for take-offs and landings; 
the UNLOCK position allows free swiveling of the 
wheel for taxing. 

NOTE 

The tail wheel must be in the 
centered pciaition before the tail 
wheel lock pin will engage the tail 
wheel in the LOCK position. 

SKIS. 

'The ski installation provides • ski for each main 
gear and one for the tail gent. The main skis are 
designed fee A gross weight of 15.000 pounds each. 
The tail ski is designed for A gross wieght of 4000 
pounds. The main skis add approximately 1026 lb. 
to the gross weight and the tail ski adds 'twos'. 
rriately 61 pounds to the aircraft gross weight. The 
main skis are allowed • maximum pitching range 
from normal, of approximately 200  negative to 150 
positive, enabling the skis to follow uneven terrain 
while taking-off, taxiing, or landing. The pitching 
range is controlled by limiting cables to prevent the 
skis from overttaveling their maximum safe operating 
limits. When the main landing gear is up and the 
skis are retracted on the wheels, the skis rest 
against the bottom of each nacelle. Two rubber 
bumper pads are installed on each ski to prevent 
vibration or damage when the skis and landing gear 
are both retracted. During flight when the main 
gear is extended, the main skis are held in proper 
position by means of aerodynamic riggers. These 
riggers consist of airfoils attached to the aft section 
of the skis. The main skis may be extended or re-
tracted permitting the airplane to take-off and land 
on a clear runway, as well as on one covered with 
ice or snow. When the skis are retracted, the tires 
extend approximately 8 inches below the bottom 
surface of the skis. The tail ski is not retractable. 

Limiting cables installed fore and aft prevent pitch-

tog beyond safe angles of incidence and lateral 
rotation. A mechanical rigger holds it in the proper 

flight position. 

SKI SELECTOR HANDLE. 

A 3-position ski selector handle is installed oo the 

floor below the control pedestal to provide for re-
traction and extension Of the main wheel skis. When 
the selector is turned to the SKI UP position, the 

control valve is positioned to direct hydraulic fluid 
pressure to the up side of the actuating cylinder 
for retracting the skis. Turning the selector handle 
to SKI DOWN, directs hydraulic fluid pressure to the 
down side of the actuating cylinder to extend the 
skis, then the selector is turned to the NEUTRAL 
position, pressure and return fluid is locked in the 
lines, preventing movement of the skis from the set 
position. 

BRAKE SYSTEM. 

The main landing gear wheel hydraulic brakes may be 
applied independently or simultaneously by means of 
two brake control valves, which are contained in a 
single housing and linked to the rudder brake pedals. 
Application of toe pressure on the rudder brake 
pedals allows hydraulic fluid under pressure to flow 
through the brake control valves and brake operating 
lines to the brake actuating cylinders. The brake 
actuating pistons force the brake shoes against the 
brake drums to produce the braking action. The 
pressure applied to the brakes is proportional to the 
toe pressure applied to the rudder pedals. When the 
rudder brake pedal is released, springs return the 
brake shoes to the off position, and the excess 

hydraulic fluid flows through the brake operating 

line to the brake control valve and into the return 
line to the hydraulic c it. A parking brake 
mechanism is provided to hold the brakes on when 
the aircraft is parked. 

HYDRAULIC BRAKE CONTROLS. 

The hydraulically operated brakes are controlled by 

toe pressure on the rudder brake pedals. Full braking 

action is possible even when the landing gear is 

retracted. 

Parking 8rok• Control Knob. 

The main wheel brakes may be locked on for parking 

by means of the mechanical parking brake control 

knob mounted on the lower portion of the control 

pedestal (7, figure 1-10). To act the Parking brake, 
the pilot's rudder brake pedals should be fully de-

pressed and the parking brake control knob pulled 

out. The rudder brake pedals should be released 

before the parking brake control knob is released. 

To release the parking brake, toe pressure should be 

applied on the rudder brake pedals. The brakes on 

both wheels should be locked and released simul-

taneously. 

NOTE 

The parking brakes are locked and 

released by use of the pilot's rudder 

brake pedals only. 
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T. 0. 1C.47-1 Section I 

INSTRUMENTS. 

The dual manifold pressure sage is • direct-reading 

lefffulDerd. The free air temperature indicator is 

electrically operated. The vacuum-operated instru-

ments include the attitude indicator, the directional 

indicator, and the turn-and-slip indicator. For 

proper operation of the vacuum inrittuments, engine 

rpm should be at least 1000. 

VACUUM SYSTEM. 

The vacuum •ystem consists of two engine-driven 
vacuum pumps, two vacuum relief valves, two check 
valves, • vacuum manifold, two air filters, a vacuum 
rest:lett" for the turn-and-slip indicator, and the 
connecting lines. A direct-pressure-operated vacuum 
gage mounted on the main instrument panel (10. fig-
ures 1-11 and 13, figure 1-12) indicates the vacuum 
pressure in inches Hg. (See the paragraph on the 
Autopilot, Section IV.) 

PITOT-STATIC SYSTEM. 

The puns-static system instruments and equipment 
consist of two airspeed indicators, two altimeters, 
and s vertical velocity indicator, all installed on the 
main instrument panel (figures I-11 and I-12); and 
two picot-static tubes mounted on masts on the under-
side of the fuselage nose section (21, figure I-I). • 
static selector, and the connecting lines. The 
static selector control switch mounted on the main 
instrument panel (21, figure 1-11, and 25, figure I-

12), provides for selection of an alternate static 

source (16, figure I-1) in the event of malfunctioning 
of the normal static source. On some aircraft, the 

alternate static source is located in the left aft 

fuel tank bay. The selector switch is safetywired 

to the normal static source. The pitot-static tubes 

are protected from ice by integral heating elements. 

ELECTRICALLY OPERATED INSTRUMENTS. 

(Semi Aircraft). 

The attitude indicator and the directional indicator 

are driven by AC power. The turn and slip indicator 

is driven by DC power and has a separate switch 

directly to the battery. Reference, caound Test 

Power switch, this section. 

FREE AIR TEMPERATURE INDICATOR. 

One 28-volt d-c free au temperature indicator is 

mounted on the main instrument panel (12, figure 1-

11, and r, figure 1-12). The indicator is connected 

to the thermometer resistance bulb on the underside 

of the nose section so that changes in the temperature 

of the outside alf will be registered on the indicator 

face by means of changes in the electrical current 

between the bulb and the indicator. The indicator 

is calibrated in degrees centigrade. 

EMERGENCY EQUIPMENT. 

FIRE EXTINGUISHING SYSTEM. 

The aircraft is equipped with • single-shot bromo-
chloromethane (CB) engine foe extinguishing system. 
The system incorporates two CB spherical con-
tainer., one located in each engine nacelle (21. 
figure I-1), the necessary piping for routing the 
agent to the spray ring mounted on each engine, and 
the controls for operation of the system. Each CB 

container is pressurized with nitrogen to 110 psi 
standard day and incorporates • pressure gage for 

checking pressure withio the container. A tue 

detection circuit is also provided for each engine. 

NOTE 

The CB fire extinguishing system is 

connected directly to the batteries 

and will operate regardless of 
battery switch position. 

Iwo portable hand fire extinguishers, one mounted 

on the bulkhead above the pilot's seat, and one 

mounted on the rear section of the main cabin door 

or, on C-1 I7 series aircraft, immediately forward of 

passenger entrance door, are provided for com-

bating fires in the fuselage. 

WARNING 1 

Prolonged exposure t 5 minutes or 

more) to high concentrations of 

bromochlorometbane R 13) or its 
decomposition products should be 

avoided. CB is an anesthetic agent 

of moderate intensity. It is safer to 

use than previous fire extinguishing 

agents (carbon tetrachloride or 

methylbromide). However, especially 

in confined spaces, adequate 
respiratory and eye protection from 
excessive exposure (pronounced 
iffitati011 of eyes and nose), includ-
ing the use of oxygen when available, 
should be sought as soon as the 

primary fire emergency will permit. 

Engin• Firs Extinguisher Switches,. 

re° guarded ON-OFF fire extinguisher switches 

(2 and 3, figure 1-28), one for the left engine and one 

for the right engine. are located under the hinged 
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door on the flight compartment floor between the 
pilot's and co-pilot's seats. %hen either switch is 
placed in the ON position, • 28-volt d-c circuit is 
energized to discharge the CH agent tothe respective 
spray ring around the engine. 

CB Contain*, Fr•ssur• Gages. 

A pressure gage mounted on each CB container in-
dicates the charge in psi within the container. When 
the container is fully charged the indicator should 
read 410 psi standard day. 

Fir•woll Shutoff Valv• Nandi's. 

The firessall shutoff valve handles for shutting off 
the flow of fuel, engine oil, and hydraulic fluid are 
located under the engine fire extinguisher access 
door between the pilot's and co-pilot's seats (I and 
4, figure 1-28). The shutoff valves are connected 
by cables to the handles. In case of fire in either 
engine, the corresponding handle is pulled, shutting 
off the flow of fuel, engine oil, and hydraulic thud 
to that engine. 
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NOTE 

When a firew•ll shutoff valve handle 
S actuated, oil for propeller feather-

ing and hydraulic pressure for cowl 
flap operation is still available. 

ENGINE FIRE DETECTION WARNING SYSTEM. 
(IF INSTALLED). 

Two 28-volt d-c fire detection press-to-test warnins 
lights, one far each nacelle, are located on the main 
instrument panel (9, figure I-11). The system has a 
thermocouple circuit for detecting fire. When either 
engine fire detector circuit detects fire, the re-
spective fire warning light for that circuit illuminates. 

11. AIM 5131 

111* VISTACAL ADAISTAONT LIVIA 
a FoRwAso AND AFT 

ADAJSTATENT CONTPOt 

Figure 1-29 
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A circuit breaker for the fire detection system is 
provided on the upper right side of the main iunction 

box, 

Fir• Datactor Test Switch. 

A 28-volt d-c fire detector pushbutton test switch, 
located adjacent to the warning lights, provides • 
method of checking the fire detection warning cir-
cuits. nen the test switch is held in for 10 seconds 
or less, both warning lights should illuminate. If the 
warning lights do not illuminate when the test switch 
is held in, the (1/C1111 IS defective. 

ALARM AND WARNING SYSTEM. 

An emergency warning bell is mounted on the left 
side of the main cargo compartment forward bulk-

 

head. The bell is operated by • 28-volt d-c switch 
mounted on the electrical control panel (24. figure I -
li and 1, figure 1-14); on some aircraft it is wired 
directly to the aircraft batteries, and on other air-
craft to the main runction box bus. See Section III 

for Emergency Alarm Hell Procedures. 

FIRE EXTINGUISHER SYSTEM (R4D-7). 

The aircraft is equipped with a one-shot, mechani-
cally controlled CO, fire extinguisher system for the 
protection of each engine accessory section. Stra-
tegically located fire detectors actuate fire warning 
lights on the main instrument panel. A yellow 

celluloid indicator as mounted on the right side of 

the fuselage nose section skin, to indicate manual 
discharge of l0 2. 

FIRE EXTINGUISHER SELECTOR VALVE 

CONTROL (R40-7). 

A three position fire extinguisher selector valve 

control is located under an access door in the floor 
between the pilot's and co-pilot's seat for selecting 
engine for CO2  discharge. 

DISCHARGE CONTROL HANDLE (R4D-7). 

One CO2  discharge control handle is located under 
an access door in the floor between the pilot's and 

co-pilot's seats. 

LIFE RAFTS (C-47 AND RAD SERIES AIRCRAFT). 

Provision is made from stowage of suitable life 

rafts on the right side of the main cabin compartment 
5, figure 5.5). 

EXTENSION LADDER. 

1 5-section extension ladder is stowed on the aft 

side of the forward baggage compartment bulkhead. 

When fully extended, it provides • means fat emer-
gency exit or entrance through the small baggage 
loot. 

EMERGENCY TRANSMITTER. 

The aircraft is equipped with an emergency radio 
transmitter which is strapped on the bulkhead nest 
to the cargo door. 

EMERGENCY EXITS (C-47 AND RAD SERIES 
AIRCRAFT). 

the live emergency exits consist of the hatch above 

the pilot and co-pilot, the forward panel of the main 
targo lout; the fifth window aft on both sides of 
the main cargo compartment, and the small baggage 
door in the forward baggage compartment figiire 

EMERGENCY EXITS (C-I17 SERIES AIRCRAFT). 

The SIll emergency exits include the hatch above the 

pilot and co-pilot, the small baggage door in the 

forward baggage crimps:twat, the fifth and sixth 
windows aft on the right side of the main cabin, the 
fifth window aft OD the left side of the main cabin, 

and the main cabin entrance door (figure 5-Si. 

MISCELLANEOUS EMERGENCY EQUIPMENT. 

'lilt following miscellaneous emergency equipment 

is shown on figure 5-5. 

Hand fire extinguishers. 

Furst aid kits. 

Fire age. 
Pyrotechnic pistol (C-47 and R4D series aircraft). 

Parachute stowage (C-47 and 1141) series aircraft). 
Parachute flare release tubes (S(-1 7  and C-IF" 
series aircraft). 

ENTRANCE DOORS. 

Entrance to the aircraft as normally made through the 

forward cargo (passenger) loading door, located on 

the aft left side of the fuselage. External and in-

ternal latch handles, located on the aft end of the 

forward door, are provided for latching or unlatching 

the door. A clip is provided to secure the door 

against the fuselage when fully opened. If entry 

through the cargo doors is not feasible, an extension 

ladder is peovided for entrance through the small 

forward baggage loading door, located on the left 

side of the fuselage immediately aft of the pilot's 

station. A door open warning light is installed on 

the extreme right hand side of the instrument panel 

(figure 1-11 and 1-12) to indicate when either or 

both of the doors is oot correctly locked. 
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PILOTS' SEATS. 

The pilot's and co-pilot's seats (figure 1-32) provide 
forward, aft, and vertical adjustments. The inboard 
armrest of each seat can be pivoted to provide 
access to the seat. 

PILOTS' SEAT FORWARD AND AFT 
ADJUSTMENT CONTROLS. 

A short cable At the lower right of the pilot's seat 
and the lower left of the co-pilot's seat (3, figire 

1-29) operates the horizontal release catch to ad-
just the seat forward or aft on two horizontal tracks. 
Adjustment is accomplished by shifting body weight 
As required. 

PILOTS' SEAT VERTICAL ADJUSTMENT LEVERS. 

A lever At the left of the pilot's seat and the right 
of the co-pilot's seat (2, figure 1-29) operates the 
vertical release catch to adjust the seat vertically 
on vertical tracks. The seat is raised by bungee, 
when the vertical adjustment catch is released. 

Adjustment is accomplished by increasing or de-
creasing body weight as required. 

AUXILIARY EQUIPMENT. 

Ole following Auxiliary equipment is described in 
Section IV: 

Ileating and ventilating system. 
Anti-icing and deicing systems. 

Oxygen systems. 
Communication equipment. 
Autopilot. 
Na rogation equipment. 
Lighting system. 
Cargo tie•down provisions. 
Casualty carrying provisions. 
Cargo loading equipment. 

Troop carrying equipment. 
Passenger carrying equipment. 
Auxiliary power plant (APP). 
Miscellaneous equipment. 
Loudspeaker system (SA 
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STANDS READY -- A C-47 Skytrain 
at Glasgow Air Force Base. 

Montana, stands 

ready for ccurier duty. The 'Gooney Bird" flies 
bi-weeklY to other Fifteenth 

Air Force bases. 
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PREPARATICN FOR FLIGHT. 

FLIGHT RESTRICTIONS. 

0 ,  flight restrictions on the aucraft, refer to Section 
A of this Flight Manual. 

FLIGHT PLANNING. 

Preflight planning data, such as required fuel, air-
speed, poser settings. etc. to complete the proposed 
mission should be determined, using the operating 
data contained in Appendix of this Flight Manual. 
Refer to Section V foe alternate fuel grade limits. 

TAKEOFF AND LANDING DATA CARD. 

A takeoff and Landing Data Card is contained in 
the Pilot's Abbreviated Flight (dew checklist T. 0. 
IC-47-CLA-1. Compute the Takeoff and Landing 
Data Card as illustrated in the Appendix. 

WEIGHT AND BALANCE 

Check the aucraft weight and balance (refer to the 
Handbook of {eight and Balance, T. 0. l-IB-40). 
Refer to Section V of this handbook for the weight. 
limitations of the aircraft, and check the cake-off 
and anticipated landing gross weights. Make certain 
that the weight and balance clearance (Foes 365F) 
is current and correct. Make certain that the weight, 
grades of fuel, oil, and any special equipment 
carried are suited to the mission to be performed. 
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Section II 
T. 0. 

 

 

 

CHICKLISTS. 

The Flight Manual sow contains only amplified 
checklists; the abbreviated checklists have been 
issued as separate technical orders. T. 0. 1C-47-

 

CL-I-l. -2. -4, and Refer to  CHECKLISTS 
JO the Introduction. 

NOTE 

The term “climatic" as used in the 
checklists indicates equipment 
operation or settings which may he 
necessary for other than daylight 
Vf R conditions. This includes 
IFR, night, cold weather, tropic, 
and desert conditions. The equip-
ment operation or setting will vary 
depending on the prevailing con-

 

ditions. In practice, the response 
to climatic items will be the required 
switch or control position. 

asterisk Asterisked items must be accomplished 
during an intermediate stop. The remaining items 
may by accomplished at the discretion of the flight 
.rew. All items under BEFORE TAKEOFF and 
subsequent checks must be accomplished for all 
flights. 

AIRCRAFT STATUS. 

heck Form 781 lot the status of the aircraft and 
determine that the maintenance pre-flight has been 
accomplished. The pilot will make certain dim the 
inspection as outlined by the Handbook of Inspection 
Requirements T. 0 IC-47A-6 ha• bees performed 
and ascertain that the crew has been be tele& The 
checklists presented in this Section are depicted 
showing personnel normally responsible for execution 
of the required action or assuring that such action 
is completed. P. CP, and FM denote pilot. co-

 

and flight mechanic respectively. 

EXTERIOR INSPECTION. 

 

  

 

 

 

ENTRANCE. (Si. figura 3.5). 

PREFLIGHT CHECKS. 

It shall be the responsibility of the pilot to insure 
that an interior and exterior visual inspection as 
outlined, and • PREFLIGHT inspection as required 
by the Handbook of Inspection Requirements, T. 0. 
1C-47A-6 have been performed. It shall also be 
the responsibility of the pilot to insure that each 
crew member has accomplished his individual in-
spection requirement as outlined in this Section and 
in Section VIII. 

NOTE 

The air crew visual inspection pro-
cedures outlined in this section are 
predicated on die assumption thee 
own:items:ice personnel have com-
pleted all the requirements of the 
Manual of Inspection Requirements, 
T. 0. 1C-47A-6. Therefoec, duplicate 
inspections and operational checks of 
systems by air crew members have 
been eliminated, except for certain 
items required in the interest of 
flying safety. 

THRU FLIGHT CHECKLIST. 

The thru-flight checklist is to be accomplished only 
when the airplane is assigned missions which re-
quire intermediate stops by the same flight crew 
and no maintenance is performed during these stops. 
Thru-Flight checklists items are indicated by an 

I. Control surface locks — REMOVED. 

Pilot will determine that the control surface locks 
are removed arid stowed aboard the aircraft. 

2. Picot covers — REMOVED. 

Remove picot covers and stow aboard the aircraft. 

INTERIOR INSPECTION. 

I. Survival equipment (if installed) — CHECKED. 

2. Cargo and equipment security — CHECKED. 

3. Passenger briefing — COMPLETED. 

4. Long range shutoff valves (if installed)—OFF. 

S. Mister compass indicator — ZERO. 

6. Oxygen system — CHECKED. 

( heck mask and regulator for proper operation. 

BEFORE STARTING ENGINES. 

• 1. Seat and rudder pedals — ADJUSTED. P, CP 

• 2. Seat belt — FASTENED. P. CP 

• 3. Landing gear latch lever—POSITIVE LOCK. P 

• 4. Hydraulic pump selector — LEFT ENG. GYRO 
PILOT — RIGHT ENG. HYDR. SYS: on modi-
fied aircraft — GYRO PILOT POSITION. P 

 

 

2-2 

 

 

  

 

 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



T. 0. IC-47-1 Sadler. II 

Battery switch — ON (OFF, if external power 
is used). P 

. JATO master switch (it installed) — OFF. P 

IS. Radio and electrical switches — OFF. P. CP 

• 19. Alarm bell — CHECKED. P 

• 20. Chocks — In place (R 81 L). P. 

• 21. 

• 14. Throttles — CRACKED. P 

5. Autopilot emergency shutoff valve — ON and 
safetied. P 

6. Star valve — OFF and safetied. P 

7. Ming flap lever — NEUTRAL. P 

8. Hydraulic hand pump and pressure — 
CHECKED. CP (Operate hand pump until 

WARNING 

DO 001 operate internally installed 
auxiliary power plant at any time 
with long range auxiliary fuel tanks 
installed. 

• 23. Command radio — ON. P 

The landing gear lever should be 
moved rapidly to NEUTRAL position 
in order to trap landing gear Joan 
pressure. 

10. Fire estinguisher switches — OFF. P 

II. Farrar&II shutoff valves — OPEN (Handles 
down). P 

MOTE 

Leave cover open during engine 
starting. 

12. Autopilot — OFF. P 

. 13. Parking Brakes — SET. P 

• 14. Cross Feed — OFF. P (SC-47 only) 

. 15. Fuel dump switches — OFF. CP (SC-47 only) 

16. Ski selector handle (it installed) — AS RE-
QUIRED. P 

• 22. APP (if installed) — START and on the line. 
FM 

Ignition switches — Set master ignition switch 
ON. individual ignition switches OFF. P 

• 2% Fire detection Si stem - TEST. P.CP 
• 28. Cowl flaps — OPEN, then OFF. CP 

29. Static selector switch — NORMAL. P. ( P 

• l0. Fuel quantity — C 411-( K. P. C P 

I CAUTION 

The selector must be turned clock-
vise to prevent lamming. 

• CI. Fuel tank selectors — MAIN or fullest tanks. 
P. ( P 

• U. Carubeetor air — R.Allit'CLIAtATB P. ( P 

t CAUTION 

The use of carburetor heat requires 
constant monitoring to preclude 
exceeding CAT limits. Allow Is 
seconds delay foe actuation of the 
door system to each position. 

• t3. Mixture controls — IDLE CUT-OFF. P 

95. Propeller levers — FULL INCREASE. P 

• 36- Manifold pressure — CHECKED. P 

beck gage reading and state inches of 11g. 

• 32. Crew Briefing — C(P4PLETED. P 

STARTING ENGINES. 

The co-pilot will start the right engine and the pilot 
*ill start the left engine. It is recommended that 
the right engine be started first. 

2-3 

landing gear twessure is within limits). 

anding gear lever — NEUTRAL. P 

• 24. 

 

25. 

NOTE 

  

• 26. 

No smokins and fasten seat belt sign switches 
(if installed) — ON. CP 

Lights — CLIMATIC. P. ( P 
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Section II T. 0. IC-47-1 

• I. Propellers clear. fire guard posted. P. P 

'2. Fuel booster pump switch (if installed) — ON: 
or wobble pump (if installed) — Operate. 
Operate until fuel pressure gage indicates 
i psi. P. CP 

• 3. Starter switch — ENGAGE. P. CP 

NOTE 

To clear the engine and insure proper 

lubrication, pull the propellers through 

l 5  blades with continuois, starter 

operation. Fifteen blades are re• 

quired for any start made after a 2. 

hour shutdown period. Fight blades 
will insure elimination or detection of 

hydraulic lock of engine starts made 

within 1 hour• of last shutdown. If 

inertia strater• are installed and the 

engine has been shut down 2 hours 
or more, the propeller will be turned 
through with the starter. The starter 

will be used as a direct cranking 
starter, using the energize and mesh 
switches simul t•neousl) 

'4. Ignition switch — BOTH. P. CP 

'S. Prime — AS REQUIRED. P, Cl' 

/ CAUTION I 

If the engine does not start, con-
tinuous use of the engine starter 
should be limited to 60 seconds. 
Allow 5 to 10 minute cooling periods 
between Attempted starts. 

• 6. Mixture control — AUTO-RICH. P. (P. 

Make transition from primer operation to carburetor 
operation as engine starts by moving the mixture 
control from IDLE CUT-OFF to AUTO-RICH, and 
then stop priming. 

MOTE 

The engine will run rough on prime 

only. 

• '. Oil pressure — WITHIN LIMITS. P. CP . 

CAUTION 

If oil pressure is not indicated with-

in 50 seconds, stop the engine and 
determine the reason. 

2-4 

'h. Throttle — ADJUSTED. P. CP 

Operate the engine at 1000 to 1200 rpm until oil 
temperature and oil pressure are within limits. 

r CAUTION 1 

Prolonged idling below 800 rpm may 
damage the spark plug elbow in-
sulation, as the cylinder head tem-
perature will rise quickly and may 
exceed limits. 

• 9. Fuel booster pump switch — OFF. P. CP 

Turn the booster pump OFF after the engine 
is running smoothly. 

• 10. Fuel pressure — WITHIN LIMITS. P. CP 

• 11. Vacuum pressure — CHECK. P 

• I2. Deicer pressure — CHECK. P 

• IL Hydraulic •vstem pressure — CHECK. P 

a. Test the right engine-driven pump with the 
landing gear lever in NEUTRAL and move 
the wing flap lever to DOWN. 

NOTE 

As the wing flaps are lowered, the 
hydraulic system pressure gage 
indication should decrease. 

b. When the wing flaps have reached full 
down, the hydraulic system pressure should 
immediately increase to within limits. 

• I4. Gear safety pins — REMOVED. P. 

Pilot will signal for round crew to remove the 
safety pins. 

'15. Start the left engine repeating steps I through 
10. P 

'16. External power (if used) — DISCONNECTED. 

Pilot will signal for ground crew to disconnect the 
external power source. 

17. Battery switch — ON. P 

BEFORE TAXIING. 

• I. IFF/SIF — STANDBY. P 
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T. 0. 1C•47-1 Section II 

. 2- Hydraulic pump selector — LEFT ENG. HYDE. 
SYS. — RIGHT ENG. GYRO PILOT: on morti-
fied aircraft — GYRO PILOT POSITION. P 

• 3. Wing flap lever — UP. P 

• 4. Hydraulic system pressure — CHECK. P 

NOTE 

As the wing flaps are raised, the 
hydraulic system pressure gage in-
dication should decrease. When the 
flaps reach full up, hydraulic pres-
sure should immediately increase 
to within limits. 

• 5. Inverters — CHECKED and ON. Check spare 
and main-on. FM. CP 

• 6.  Radios and interphone — CHECKED. P. CP 

• ". Shun hell — 11E( RED. P 

• R. Deicer boots — ( IIECKED. then OFF. CP, P 

▪ hydraulic pump selector (on modified aircraft)—
TAKE-OFF POSITION. P 

10. Fuel tank selectors — CHECK. P, ( I'. 

Check by operating the engines three minutes on 
all positions. Proper operation: OFF. RIGHT 
AUXILIARY. RIGHT MAIN. LEFT MAIN, LEFT 
AUXILIARY. ( heck cross feed if installed, then 
OFF. 

NOTE 

This check will be initiated at this 
point and completed prior to take-off. 

• I I. Flight instruments — CHECK. P. 

( heck instruments As 1011011/11: 

a. Airspeed indicator — ZERO. 

b. Vertical velocity indicator — ZERO. 

c. Turn-and-slip indicator needle — 
CENTERED. 

d. Directional indicators — SET AND UN-
CAGED. 

e. Attitude indicators — SET AND UNCAGED. 

f. Clock — SET M.11) RUNNING. 

Ignition sounding check (idle) — CHECK. P 

Pull master ignition switch OFF momentarily 
and note that the engines cease firing com-
pletely. 

I CAUTION 

This check should include a check 
of the left and right positions of 
the individual ignition switches to 
prevent possible damage during the 
subsequent power and ignition check. 

• 16. Chocks — REMOVED. P. CP. 

Upon direction of pilot ground crew will remove 
chocks. 

• I - . Gear safety pins and pilot covers — STOWED. 

The altimeter should be checked 
closely to assure that the 10.000 
foot pointer is reading correctly. 
Due to previous settings of the al-
timeter, the setting knob could have 
been rotated until eventually the 
numbers reappeared from the oppo-
site side, thus indicating • 10,000 
foot error. 

I CAUTION 1 

Do not two the aircraft with the 
brakes fully applied to ithe wheel, 
since this may damage the tire. 

• IS. Doors and hatches — SECURED (door AAteiwg 
light OUT). CP 

• IQ Before taxiing check — COMPLETE. CP 

TAXIING. 

For Turning Radius Diagram, See Figure 2-I. 

*I. Parking brake — RELEASED. P 

• 2. Brakes — CHECK. P. CP 

2-5 

• II. Engine instruments — WITHIN LIMITS. P. CP 

• 12. Taxi clearance — CHECK. P. CP 

' Ii. Altimeter — SET. P. CP 

WARNING I 
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OUTER MAIN GEAR 18 FT 6 IN. 
INNER WINO T. stnerc 
HORIZONTAL STABILIZER 49 FYI IFL 
OUTER WING TIP 57 FT 6 IN. 

VERTICAL CLEARANCES 

PROPELLERS  12 FT 4 IN 

WING TIP  9 FT 4 IN 
FUSELAGE  16 FT. 11 1 /2 IN. 

Figure 2-7 
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T. 0. 1C-47-1 

• 3. Tall wheel — UNLOCKED. CF. P 

NOTE 

Roll the aircraft forward to relieve 
the tail wheel locking pin from 
possible side load. 

• 4.  Flight instroment• — CHECK. P. cp 

'5• Hydraulic ;memoir( — MONITOR. CP 

TAXIING WITH SKIS. 

Considerably more power is necessary to keep 
the aircraft moving dyeing tasting in mow. 
The control column should be held back 
tingly, the flaps should be up at all thae•, and 
taxiing should be done at summon speeds. 
Choose the tau course carefully and, if 
po•seble, avoid taxiing cross drih. Avoid 
using excessive differential engine power 
since it may result in bending or breaking the 
skis. The aircraft should be stopped on the 
hardest available surface to prevent possible 
ski break-through or sticking. Downwind 
taxiing on ice should be dooe very slowly 
with the control column held well forward. 

NOTE 

Do not use brakes while taxiing with 
skis. 

B. Several methods may be successfully employed 
for unsticking the skis; however, these 
methods are not completely satisfactory wider 
all conditions and the pilot must thoroughly 
evaluate every situation and use good judg-
ment in determining the method to be used. If 
the surface is ice and has • thin layer of 
snow (not more than s foot), the skis may 
be freed by retraction sod extension. If the 
snow is deep and soft, • rope can be drawn 
back and forth under the ski. If this fails to 
free the ski, it may be necessary to dig the 
snow from under the wheels, insert a support 
under the wheels, and then dig the snots from 
under the skis. Care should be exercised to 
insure that the supports used under the wheels 
do not damage the tail surfaces when taxiing 
off. 

C. Maximum power may be required to start the 
aircraft moving, particularly if heavily loaded. 
Always insure that the engines have reached 
proper operating temperatures and the oil is 

  

Socrlon II 

 

 

warm enough to use high throttle settings be-

 

fore attempting to hist. If it is difficult to 
freak the aircraft free, use • simultaneous 
hack and forth rocking of the control column 
with application of right and left rudder, while 
applying sufficient throttle to break the air-
craft loose. This method should be used only 
when absolutely necessary; caution should he 
exercised to prevent nose-over and tail section 
damage. It may be necessary to dig away 
more snow or ice from the sliding surfaces of 
the skis, or to pack the snow for • short 
distance forward of the skis by snowshoeing. 
If all else fails to free the aircraft, apply 
take-off power and then retract the skis. 
When tile aircraft starts to move, place the ski 
selector handle in MTN position and con-
tinue run. 

 

 

  
 

 

 

 

FCA„,,o.1 

 
 

 

  
 

 

 

Do not use fATO to tree the aitcrikit. 

After the 'aircraft begins to move, retard throt-
tles as necessary to maintain desired speed. 
On glare ice, keep the forward speed at • 
minimum by intermittent applications of power. 
Avoid rapid opening and closing of the throt-

 

tle. Use extreme care while taxiing under 
these conditions, particularly in strong winds. 
%ben turning out of the wind, or when operat-
ing in comparatively deep, loose snow, turns 
can best be accomplished by a blast of the 
slipstream on the rudder while pushing forward 
on the control column to take as much weight 
off the tail as possible without nosing up. 
Eacessive power during turns will cause • 
more or less lateral drifting to the outside of 
the turn. This may be dangerous if the out-
side ski rends to dig in, or strikes • bard 
drift or hidden rock. Excessive speed during 
• turn from downwind to upwind during good 
sliding conditions will result in an exaggerated 
lateral movement. If it is desired to make a 
small radius two, it is advisable to remove 
the tail ski bungee coed, if attached. When 
making turns on deep snow, difficulty in 
maintaining forward speed may be experienced. 
This is caused by too great • reduction of 
power on the engine inside the turn. It is 
generally necessary to retain about half throt-
tle in order to prevent the aircraft from stop-
ping. An accepted procedure is to follow the 
form of an octavo rather than a circle when 
executing turns under difficult conditions. 
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Section II T. O. 1C-47-1 

CAUTION 1 

If taxiing is necessary for an er• 
tended period, use caution to prevent 
overheating of the engines, especial. 
ly when snow conditions require 
high power settings for taxiing. 

ENGINE RUNUP. 

If possible, heal the aircraft into he wind toe runup. 
If the aircraft is not headed into the wind the power 
and magneto check may be affected. Maintain con. 
trills in • neutral position during runup. 

• I. Tail wheel — LOCK. CP, P 

▪ 1. Parking brakes — SET. P 

• 3. Manifold valves — BLEF.D. P 

• 4. Engine instruments — WITHIN LIMITS. P. CP 

CAUTION 

( ooling of the cylinder heads, 
barrels and ignition harness is in-
sufficient for prolonged periods of 
ground operation above 1400 rpm. 
Do not allow cylinder head tem-
perature to exceed 232° C.. See 
Section V. 

M. Fuel tank selectors — MAIN OR FULLEST 
TANK, cross feed — OFF. P. CP 

• 6. Propellers — EXERCISED. P 

With engines operating at 1700 rpm, move propeller 
controls to DECREASE RPM, then to full INC.REASE 
RPM (minimum governing speed is 1200 rpm). Repeat 
this procedure three times during cold weather. 

• 7. Generators — CHECK. (1,' 

Check Ammeters for parallel; check paralleling during 
rpm decrease and increase. 

8. Flusgate compass — CAGED. P 

9. Propeller feathering check (1"00 rpm) — 

CHECK. P, CP 

Push right feathering button and allow for 200 rpm 
drop, then pull out feathering button (check ammeter 

2-8 

fix change during feathering). ( heck left propeller 
feathering using same procedure. 

10. Two-speed supercharger (if installed and 
operative) — CHECK. P 

• . This test is made to desludge and to check 
the operation of the blower mechanism. 
Set the throttles to 1700 rpm. Oil pees' 
sure should indicate at least 40 psi. 

Shift to Ill BLOWER position and at the 
same time watch for • momentary drop in 
oil pressure, and check the manifold pres-
sure gage to make certain the manifold 
pressure does not drop. (Prolonged 
fluctuation or loss of manifold pressure 
indicates improper clutch engagement. In 
this case, return the supercharger control 
to LOW BLOWER, reduce engine speed 
to 1000 frO1, and repeat the test.) While 
in Ill BLOWER, open throttles to obtain 
manifold pressure slightly below that 
irescribed lot cruising, with engines 
running at not more than 2000 rpm. lock 
the throttles At this setting and make 
(ertain the oil pressure, cylinder head 
temperature arid fuel pressure are within 
limits. Immediately shift to LOW BLOWER 
without hesitation (in order to avoid 
dragging or slipping the clutches) and at 
the same time observe the manifold pres• 
sure gage for a sudden pressure drop. 

NOTE 

If malfunction is suspected allow 
two-minute clutch cooling period 
prior to recycling. 

II. Propellers — EXERCISED. P 

To insure warm oil for propeller governing by re• 
placing cold oil put in by feathering action. 

12. Carburetor air and deicer Alcohol — CHECK. 
P, CP 

a. Carburetor air — HOT. Note increase on 
carburetor air temperature gage. 

b. Carburetor deicer alcohol — 

Note decrease on carburetor Air temperature gage; 
then OFF. 

c. Return carburetor air to RAM. 

• 13. Power And ignition check — CHECK. P, CP 
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T. O. 1C-47-I Saeelaa II 

a. Power and ignition check: This check will 
be performed on one engine at a time to 
prevent nose-up and brake slipping acci-
dents. Retard one throttle to 1000 rpm, and 
advance opposite throttle to • manifold 
pressure equal to field barometric pressure. 
Tachometer should read 2450 ± 50 rpm on 
aircraft equipped with paddle blade pro-

 

pellers and 2550 50 rpm on aircraft 
equipped with narrow blade propellers. 
Turn the ignition switch from BOTH to 
LEFT then back to BOTH. and from BOTH 
to RIGHT, then back to BOTH pausing at 
each position to allow rpm to stabilize. 
Observe rpm drop (64 rpm ITIAIIMUM, 23 rpm 
normal). Retard throttle to 1000 rpm, and 
repeat check on other engine. If rpm drop 
exceeds 63 rpm on either magneto of either 
engine, the difference in drop between 
magnetos on either engine exceeds 40 rpm, 
Or excessive engine vibration exists, shut' 
down the engines and inspect for mal-
function. 

NOTE 

• The limits for the above power check 
are desirable; however, unpredictable 
local conditions may cause the 
tolerances to he exceeded even 
though the propeller-engine com-
bination is performing satisfactorily. 

*When heading into the wind, add 
approximately two rpm for each one 
mph wind velocity; when tailing into 
the wind, subtract approsimately 2 
rpm for each one mph wind velocity. 
( rosswinds will cause buffeting 
and rpm surging. 

CREW BRIEFING-TYPICAL. 

Crew briefing — COMPLETE. The pilot will brief 
the co-pilot, navigator (if applicable) and flight 
mechanic on the following: 

a. Type takeoff (normal, minimum run, JATO 
etc.). 

b. Power application and abort procedures. 

c. Oral and visual signals for gear retraction. 

d. Emergency procedures. 

e. Departure instructions. 

BEFORE TAKE-OFF. 

I. Supercharger handle (if installed) — LOW 
BLOWER. P 

2. Wing flaps — UP. P 

A. Engine and flight instruments — CHECKED. 
P. CP 

4. Hydraulic pressure — WITHIN LIMITS. P 

‘. Cowl flaps — TRAIL. CP 

I. aeburetoe air — RAM/CLIMATE. CP, P 

[ CAUTION 1 

The use of carburetor heat reissues 
constant monitoring to preclude 
exceeding C Al limit.. 

Mixture controls — AUTO-RICH. P 

8. Propeller controls — FULL INCREASE. P 

9. Trim — AS REQUIRED. P 

10. Aucopolot — OFF. P 

II. Cross feed — OFF. CP (SC-17 only) 

12. Flight controls — CHECK FOR FREEDOM 
OF MOVEMENT. P 

I 4. Take off clearance — OBTAINED. CP 

14. Crew briefed and passengers checked. Take-
off and landing data card reviewed. p 

IS. Fuel booster pump switches — ON. CP 

16. Windshield wipers and defrosters—CLIMATIC. 
P. CP 

Pita heat — CLIMA ric. CP 

18. Anti-icers — CLIMATIC. CP 

19. Landing lights — CLIMATIC. P. CP 

20. Anti-collision light — CLIMATIC. P 

21. IFF/S1F — AS REQUIRED- CP 

22. Throttle friction lock — ADJUSTED- P 

23. Tail wheel — LOCKED. CP, P 
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POSER ADIUSTri• T 
AT SAPS ALTITUDE 
Ct.Lue P0110 OIT 
AS RSOUIPED 

\._ 
COWL FLAPS PowEll REDUCTION GEAR UP IAF1fR 
(AS RfOUIREDI ITO NORMAL RATEDI REACHING MINIMUM 

SINGLE-INGINI 
SPEICU 

CHECK ENGINE 
INSTRUMENTS 
!WITHIN WAITS, 

DIRCITMES ADVANCED 
TO MAXIMUM POWER 

TAKE-OFF AND CLIMB 
TYPICAL 

MAINTAIN MAXIMUM 
POWER UNTIL REACHING 
170 MPH 1104 KNOTS, z 

Hug, Refer • Moe Aopeadls Err isie.401 
• ftlelteb peAsmootr• 

TAXE-OW AT OR 
ABOVE MINIMUM 
CONTROL SPEOOI 

MAINTAIN HEADING ST 
USE OF DIFFERENTIAL 
ROWER OR RUDDER 

TAU. WHEEL 
LOOM° — SNAKES 
INSEAM 

Section II T. 0. IC-47-1 

F gute 2-2 

TAKE-OFF AND CLIMB. ENee ligure 2-2. 1 NOTE 

Release brakes and advance throttles to maximum 
power. Check instruments within limits after power 
application and after engine instruments have stabi-
lized. As the brakes are released, a slight change 
in heeding may occur; correct by use of differential 
power or rudder application. It is recommended 
that Make application, to maintain directional con-
trol, be used only when absolutely necessary. 
Allow the aircraft to accelerate without operating 
the elevator control, and the tail will rise to level 
flight attitude between 43 and 52 knots (50 and 60 
mph). Continue accelerating and allow the aircraft 
to fly off at minimum control speed or higher. 

I. Landing gear — RETRACT. CP 

a. Landing gear latch lever — LATCH 
RAISED. 

b. Landing gear lever —UP. 

c. Landing gear lever — NEUTRAL, after 
gear is fully retracted. 

NOTE 

The landing gear latch lever will 
automatically return to SPRING 
LOCKED position. 

2. METO Power — 42.5" HG. 2550 RPM. ( P 

3. Landing lights (if used) — OF F. P, CP 

4. Clinth power — 36" HG 2350 RPM. CP 

2-10 

86 per cent METO powei is recom-

mended during climb to prevent high 

CUT; however, lower powers may 
be used when necessary. 

5. F.uul flaps — ADJUSTED. CP 

NOTE 

If (HI cannot be maintained within 
limits during climb by adjustment of 
the cowl flaps, incre•se airspeed or 
adjust power as necessary. 

6. Engines, wings, and fuel syphoning —CHECK. 
FM. 

7. APP (If installed) — OFF. FM 

B. No smoking and fasten seat belts signs — 
AS REQUIRED. CP, P 

9. Fuel booster pump switches (if installed) — 
OFF. CP 

Check fuel pressure and turn fuel booster pumps off, 
one at • time after reaching • safe altitude (1000 
feet). 

MINIMUM RUN TAKEOFF/JATO TAKEOFF. 

The minimum run takeoff technique described here 
will produce the results stated in the takeoff charts 
in the Appendix. For minimum run takeoff, hold the 
brake• on and apply maximum power. Holding back 
pressure on the column, release the brakes, and 
gradually release back pressure on the control 
column. At approximately 39 knots (45 mph), lower 
I. flaps, keeping the aircraft in a tail low attitude. 
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The aircraft will become Airborne .0 52 to 61 knots 

1(,0 to '0 mph). then the aircraft is safely airborne, 

the gear should be raised and normal climb este). 

lished. If JATO is being used, best results are 

obtained if the jet assist is fired at approximately 

SO knots (35 mph). 

I WARNING I 

Lift-off can be made at speeds less 

than minimum control speed; how-

ever, it must be remembered that in 

the event of engine failure, under 

these conditions, power will have 

to be reduced on the operative 

engine to maintain tilfttti(MOI con• 

trol. 

I Perform "Before Takeoff" — CHECK. P. CP 

2. Passengers and baggage — READY FOR 

TAKEOFF. FM 

3. JATO Master switch — ON. P 

4. Brakes - ON. P 

S. Power — 48” MG MAXIMUM. P 

6. Power output — CHECKED. CP, P 

7. Brakes — OFF. P 

8. JATO — FIRE AT OPTIMUM SPEED. P 

9. Wing flaps — DOWN at approximately 39 

knots (45 mph). CP 

10. Landing gear lever — UP — on order. CP 

11. Flap lever — UP at 87 knots. ( P 

CAUTION 1 

Expeoded (fired) JATO units should 

not be jettisoned until the aircraft is 

airborne. If JATO units ate dropped 

before the aircraft is airborne, vary-

ing degrees of fuselage damage will 

result, depending upon the attitude 

of the aircraft and the type of runway 

surface being utilized. 

OBSTACLE CLEARANCE. 

Use the minimum run takeoff procedure. Climb at 

76 lows (es mph) with maximum power and wing 

flaps set at V, until the obstacle is cleared. When 

the obstacle is clewed, increase airspeed to 87 knots 

(100 mph). and retract the wing flaps, increase air-

speed to 104 knots (120 mph) sod reduce power to 

METO. Drop JATO (if used), JATO master switch 

off, and proceed with normal dues. 

CROSS-WIND TAKEOFF. 

Before takeoff, refer to the takeoff and landing cross-

wind chart and determine the minimum liftoff speed. 

Liftoff should be made at the speed computed from 

the takeoff and landing crosswind chart or minimum 

single engine speed, whichever is %eater. In • 

crosswind condition, roll aileron into the wind and 

apply power as for a normal takeoff. Differential 

power may be necessary to maintain directional 

control. Should this he necessary, retard the de• 

sired throttle and reapply it as is required to main-

tain directional control. The tail should be raised 

as soon as rudder conaol becomes effective to 

lessen the possibility of the upwind wing rising 

before the downwind wing. As speed is increased, 

the amount of aileron displacement should be 

gradually reduced, but keep some conuol applied 

until ready to lift off. The aircraft should be lifted 

off at the computed lift off speed. When safely air-

borne, apply sufficient drift correction to maintain 

a track Over the runway. 

NOTE 

It is recommended that brake appli-

cation, to maintain directional con-

uol, be used only when absolutely 

necessary. 

SKI TAKE-OFF. 

The ski take-off is similar to the normal wheel take-

off. The run may be longer depending upon pre-

vailing sliding conditions and the gross weight of 

the aircraft. Take-off from bard-packed snow or 

rough ice will neccessitate variations to fit the 

dividual case. If the wind as not too strong and the 

snow is wind-packed to drifts, line up parallel to the 

drifts (drifts usually follow a definite pattern as • 

result of prevailing winds). 

NOTE 

Depending upon snow conditions, it 

may be advisable to prepare several 

cracks along the proposed take-off 

course by taxiing over the length 

of the run several times prior to 

takeoff. This procedure will assist 

in shortening the take-off run. 

2-11 
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.fief starting the take-off ground run, it is recom-
mended that the wing flaps be lowered to ', DOWN. 
If there is possibility of damaging the flaps by 
flying chunks of snow or ice, they may be left in the 
UP position until An airspeed of 15 knots (40 mph) 
is indicated. To preclude the possibility of ncise• 
over, the entire ground run should be made an A %-
point or tail low Attitude. Etcessive back pressure 
on the control column will Cause the tail wheel to 
dig an and increase drag. on nor force the aircraft 
into the air; if it bounces off And is not ready to fly, 
allow the aircraft to settle back. Maintain directional 
control by use of the rudder (torque will be more 
noticeable during the ski take-off than during 
normal wheel take-off on a hard surface). 

NOTE 

If take-off is Attempted on rough 
snow or ice, severe strain And 
buffeting will be sustained by the 
JWCfalt. Therefore, the best pro-

 

cedure to use is the one which will 
get the aircraft off as soon as 
possible. Normally  45 inches MP 
is used. 

After becoming airborne, relax hack pressure immedi-
ately and continue accelerating until • safe airspeed 
is attained. The flaps should he "milked up" 
between .0 and 06 knots (80 and 110 mph). The 
landing ge it should be raised as soon as the skis 
have been retracted. Tne climb procedure should be 
the Same as for normal climb. 

11
,,

0
,

14
,

1 

check that the skis are UP before 

raising the gear. To prevent damage 
to the cowling, ski retraction should 
be made at 100 to 104 knots (115 to 

120 mph). If the skis do not corn-
pletely retract against the cowl, 
slow the aircraft slightly to allow 
the skis and gear to retract. 

CRUISE. 

level off upon reaching cruising altitude and main. 
tam the climb power setting until the desired cruis-
ing airspeed is attained. Refer to the Appendix and 
set power to obtain the cruise conditions desired. 
For Supercharger Operation, refer to Section VII. 

I. ClulSt power — SET. CP 

2. Engine instruments — WITHIN LIMITS. t.P 

3. Mixture controls — AS REQUIRED. CP 

4. Cowl flaps — AS REQUIRED TO OBTAIN 
INFLIGHT CRT. CP 

FLIGHT CHARACTERISTICS. 

Refer to Section VI for detailed information on •ir• 
craft flight characteristics. 

DESCENT. 

The rate of descent is determined by altitude, dis-
tance from the field, terrain. And weight of the air. 
Craft. The rate of le•cent should be held constant. 

I CAUTION / 

If flying conditions in descent re-

quire A large reduction in power, 

reduce rpm as well as manifold pres-

 

sure. dor descents or ocher low 
power maneuvers, or perhaps a 
simulated engine failure, it is ien-

portant to cushion die high inertia 

loads on the master rod bearings 
which OCCIU at conditions of high 
rpm and low manifold pressure. As 
a rule of thumb, it is well to re-
member that each 100 rpm requires 
at least I inch Hg manifold pres-
sure; for example. 23 inches Hg at 

2300 rpm. Operation at high rpm 
and low manifold pressure should 
be kept to • minimum. 

NOTE 1. Approach and landing data HECKEL.). P. P 

ipproximately 20 seconds should be 
allowed for the retfaCtICK1 of the skis 
prior to raising the gear. The 
hydraulic pressure gage will pro-
vide indication when the skis stop 
traveling. Place ski selector in 
NEUTRAL after skis are fully 
retracted. 

Check landing gross weight, altimeter setting, ap-

proach minimums, field elevation, and wind con-

ditions. 

2. Passengers — BRIEFED. P 

3. Fuel tank selectors — FULLEST TANKS. 
P, CI' 
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• 

4. APP (if installed) — START. FM 

S. Autopilot — OFF. P 

6. Hydraulte fluid level — CHECK. CP. FM 

'7. Superchargers (if installed) — AS REQUIRED. 

BEFORE LANDING. 

I. No smoking and fasten seat belt signs — ON. 

CP. P 

2. Deicer boots — CLIMATIC. CP 

S. Carburetor air — RAM 'CLIMATH . CP, P 

I
CAUTION] 

the use of carburetor heat requires 

constant monitoring to preclude 
ding CAT limits. 

1. Carburetor deicer alcohol — CLIMATIC. CP 

S. Heaters — CLIMATIC. CP, FM (SC-17 only) 

6. Fuel booster pump switches — ON. CP 

7. Mixture controls — AUTO-RICII. CP 

H. Propeller controls— 2350 RPM. CP 

9. Landing gear controls — DOWN and POSITIVE 
LOCK. CP 

When the landing gear has reached the extended 
position and landing gear hydraulic pressure has 

built up to 850 psi, move the landing gear lever 

rapidly to NEUTRAL, check the green indicator 

light ON, and the red warning light OFF. Position 

the landing gear latch control to POSITIVE LOCK 

and visually check that the gear is down. 

10. Ski selector handle (if installed and required) 

DOWN and NEUTRAL. P 

II. Wing flaps — AS REQUIRED. CP 

12. Landing lights — CLIMATIC. CP. P 

NOTE 

After established on final and 
prior to touchdown, props full in-
crease rpm. 

LANDING. 

Normal Landing. ISee figure 1-4.1 

touch down main wheels first in a slight tail los 
attitude. then the main sheets contact runway, 
check poser off. relax pressure, flaps up. As the 
aircraft deed l  lower the tail wheel gently on 
the runway. Maintain directional control utilizing 
rudder, differential poser, and heake•, as necessary. 
Maintain back pressure on column until landing roll 
is completed. %hen landing at gross weights above 

26,000 pound*. touch down at less than WI fpas rate 
of descent in a tail-high attitude. 

CAUTION 

• gos• weight should be 
limited on the basis of single-

 

engine performance in the same 
manner that weight is limited for 
takeoff. At high temperature or 
elevations, adequate single-engine 
performance is assured only if the 
airplane is operated in accordance 
with performance charts in the 
Appendix. 

Use extreme care when applying 

brakes immediately after touchdown, 

or at any time when there is con-

siderable lift on the wings, to 

prevent skidding the tires and 

causing flat spots. Heavy brake 

pressure can result in locking the 

wheel more easily immediately 

after touchdown, than when the 

same pressure is applied after the 

full weight of the aircraft is on the 

wheels. A wheel, once locked in 

this manner immediately after touch-
down, will not become unlocked as 

the load is increased, as long as 

brake pressure is maintained. Proper 

braking action cannot be expected 
until the tires are carrying heavy 
loads. 

CROSS-WIND LANDING. 

NOTE 

Landing distance over a 50-foot height 

and landing ground roll will be i d 

during crosswind landings. Refer to the 

-takeoff and Landing Crosswind Chart 
in the .Apperidix, and determine the 
minimum touchdown speed. 
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On final approach, use half flaps or 
less during the approach and touch-

down, using • combination of drift 

correction and icing-down to keep 
aligned with the runway. When the 
wind is gusty, increase the final 
approach speed approximately 8 
knots 110 mph). At approximately 

100-200 feet above the runway, 

align the nose of the airplane with 
the runway with rudder control and 
increase the amount of "wing-down" 
into the wind. When the normal 
flare-out point is reached, slow the 
al/plane to minimum touchdown 
speed and decrease the rate of 
descent. Allow the airplane to 
fly onto the runway at the minimum 
touchdown speed. Do not allow the 
airplane to touchdown in a lateral 
drift; keep the nose aligned with the 
runway by use of rudder control, and 
compensate for drift across the run-
way by increasing or decreasing the 
amount of wing-down correction. 
When the wheels contact the runway, 
ease the control column forward 
slightly, flying the downwind wheel 
onto the runway. Adjust the power 
of the upwind engine as net ess.uv 
anel direct the co-pilot to ruse the 
flaps. Gradually increase the a-

 

mount of aileron pressure into the 
wind as the airplane decelerates. 
Maintain directional control with 

rudder, differential power and brakes. 

T. 0. 1C-47-1 

SKI LANDING. 

Determination of snow and ice conditions should be 

made before making a ski landing. The proposed 
landing site should be dragged at low altitude and a 
landing should not be effected until the pilot deter-
mines that the surface conditions will afford a land. 
frig consistent with safety and the urgency of the 
mission. 

Normal procedure us used on approach and landing. 
Snow conditions generally result in a much shorter 
landing slide than the nognial landing; however, suffi-
cient space should be allowed for landing slide and 
taxiing. A reference point should be picked to aid in 

maintaining direction. It is recommended that hall 

flaps be used; however, this may vary depending upon 
surface conditions. If the SUILICe is rough, there is 
less risk of flap damage when less flaps are used. 
lire skis should be extended as soon as the landing 
gear has been lowered. All ski landings should be 
made rail low, slightly above stalling speed. The 
round out should be started slightly high to minimire 
the danger of snubbing the skis. Immediately upon 

touchdown, reduce power, hold the control column 
full back and raise the flaps as soon as possible. 

t hen landing with low visibility and no hori/on, 

depth perception is difficult especially when no 

visual reference points are available. Under these 

conditions, it is necessary to establish • constant 

rate of descent and Attitude with the use of power 

and "fly on" at a slow sinking rate until contact 
with the surface is made in die tail low (3-pointl 
landing attitude. 

NOTE 

MINIMUM RUN LANDING. 

the procedure for a minimum run landing is the same 
as for a normal power-on approach - power-off landing, 
except for the following differences: Under most 
minimum run landing conditions, it is preferable to 

make a wheel Ian ling rather than a 3-point landing. 
A wheel landing allows better control for immediate 
use of brakes to come to a quick stop. Retract the 

wing flaps immediately upon contact with the ground. 
rhis will prevent the aircraft from leaving the ground 

again and thus make the brake more effective. 

FC.AUTION 1 

Caution should be exercised when 
using this technique on sod fields 
since the possibility of locking a 
wheel and digging in exists. 

2-16  

Under average load conditions with 

gear and skis down and half flaps. 

a descent of approximately 30(1 

feet per minute at an airspeed of 

78 to 82 knots OM to 95 mph) is 

recommended. 

After landing, the aircraft should not he parked until 

the skis are allowed to cool. This can be accom-

plished by stopping for a few minutes, then moving 

forward and stopping again. This procedure can be 

repeated until the skis have cooled completely. 

LANDING ON SLIPPERY RUNWAY. 

Witt Landing. 

Generally, if a runway is well drained, a normal 
landing can be executed. However, if the runway 

contains low spots or is covered with water of 
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.ierermined depth, use reduced wing flap settings to 
prevent damage to the flap surfaces. If the runway 
IS slippery, or water conditions are such that di' 
rectional control of the aircraft might be difficult, 
use rudder and differential power to maintain di• 
rectional control. During initial phase of the landing 
ground roll, use brakes cautiously and only when 
necessary. Overuse of the brakes could result in • 
locked wheel and an uncontrollable skid. Brakes 
should be applied intermittently with equal pressure. 

Landing On Icy Runway. 

NOTE 

If operation on icy runway is antici-
pated, the aircraft should be 
equipped with ice grip tires if 
possible. 

Wing flap.. — UP. then NEUTRAL after check-

 

ing indicator. P 

2. Cowl flaps — OPEN, then OFF. CP 

3. Tail wheel — UNLOCKED. CP, P 

4. Fuel booster pump switches — OFF. CP 

5. Hydraulic pressure — CHECK. CP 

6. Anti-icers — OFF. CP 

7. Trim — NEUTRAL. CP 

8. Radios — All unnecessary radio equipment 
OFF. CP 

9. Antic°!list's° light — OFF. P 

10. IFF/SIF — CFF. CP 

IL Heaters — OFF. FM, CP 

TOUCH AND GO LANDINGS. 

CAUTION 

Touch-and-go landings introduce a 
significant element of risk because 
of the many rapid actions which 

must be executed while rolling on 
the runway at high speed. Further-
more, because of the varied tech-
nique that may be used, it is im-
possible to predict with accuracy 
the length of runway that will be 
required. Touch-and-go landings 
should be made only when authorized 
or directed by the similar command 
concerned. Before starting the final 
approach, brief the co-pilot to 
assure that he knows his duties. 
r• se the approach and landing pro-
cedure for the tl,pe landing desired. 

then the airplane is on the runway, the co-pilot 
accomplishes the following: 

I. Zing flaps — UP. CP 

Propeller controls — FULL INCREASE. CP 

Elevator trim — ZERO. CP 

Cowl flaps — TRAIL. CP 

The co-pilot advises the pilot when these actions 

me completed. The pilot then advances power and 
continues with • normal sakeoff. 

[C A U T I 071 

If power is applied rapidly at a 
high airspeed, propellers may over. 
speed. To avoid ezceeding 
advance throttles slowly until the 
governors "stabilize", then advance 
power normally. 

For AFTER TAKEOFF — CLIMB and BEFORE 
LANDING (after touch and gol, normal procedures 
apply. 

TWO-ENGINE GO-AROUND. 

If the pilot considers it necessary to make a go. 
around, be will accomplish the following: 

a. Give the command, “Go around", to the 
co-pilot. 

b. Open the throttl es .... to power as required. 

c. At the pilot's direction the co-pilot will 
position the flaps at 1:, provided more 
than flaps were eztended at time of 
decision to so around. 

2-17 

Landing on ice-covered runwris, is considered hazard-

  

ous and should be attempted only then necessitated 
by the nature of the mission. 

2. 

 

3- 

AFTER LANDING. 

  

4. 
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1. As soon AS the pilot determines that the 
aircraft will not be touched down, or 
after breaking ground if contact is made, 
he will direct the co-pilot to retract the 
landing gear. 

e. Accelerate to best climb speed (104 knots 
or 120 mph). 

I. After the aircraft has reached safe speed. 
the pilot will direct the co-pilot to re-
tract the remaining '4 flaps. 

g. The co-pilot will position the cowl flaps 

to TRAIL. 

h. Proceed with normal takeoff. 

POST FLIGHT ENGINE CHECK. 

Following the Isnal flight of the day and before 
engine shutdown, perform the following checks fog 
the purpose of determining and reporting any mal-
functioning system or units. These checks should 
be made with the aircraft headed into the sgind. 

I. Tail wheel — LOCKED. CP, P 

2. Parking brake — SET. P 

3. Idle speed and mixture check — CHECK. P 

a. Propeller control — FULL INCREASE. 

b. Cylinder head temperature — WITHIN 
LIMITS. 

c. Oil temperature — ilITHIS LIMITS. 

d. Mixture control — AUTO-RICH. 

e. Throttle — IDLE RPM (500 rpm! 50). 

f. Move mixture control slowly and evenly 
toward IDLE CUT-OFF. 

NOTE 

—Slowly" may be defined as the 
rate of movement which would re-
quire 12 to 15 seconds to move the 
mixture control lever from AUTO-
RICH to IDLE CUT-CFF position. 
This slow movement of the lever is 
necessary so that the engine can 
respond to the change in fuel-air 
ratio and an accurate reading can be 
obtained as the best power mixture 
is reached. 

2-18 

g. If a rise of more than 10 rpm or a drop in 
manifold pressure exceeding inch hg is 
noted, the IDLE rpm fuel-air ratio is too 
rich. If no rise in rpm is noted, the IDLE 
rpm fuel-air ratio is too lean. After 
maximum rpm rise has been obtained and 
rpm SIAM xi decrease With further move-
ment of the mixture control, return the 
mixture control to AUTO-RICH position. 

NOTE 

The IDLE rpm fuel-air ratio must 
check according to the above pro-

 

cedure to prevent spark plug fouling. 

4• Ignition grounding cheek — CIIECK. P 

Perform ignition grounding check As shown under 
Before Taxiing. 

5. Bleed manifold pressure — STATION PRES-
SURE NOTED. P 

6. Power and ignition check — CHECK. P 

Perform Power and Ignition Check AS outlined under 
Engine Runup. 

I CAUTION 

Heat damage to ignition system 
components and oil seals may re-
sult if engines are shut down when 
CHT is above 200° C If necessary 
run engine At 1200 rpm to lower 
(HT. 

ENGINE SHUTDOWN. 

Tail wheel — LOCKED. CP, P 

2. Parking brakes — SET. P 

3. Throttles — 1200 RPM. P 

4. Oil dilution — CLIMATIC. CF. P 

S. Inverters — OFF. FM, CP 

6. Right engine mixture control — IDLE CUT-
OFF (Do not advance throttle). P 

7. Vacuum and deicer pressure — CHECK. P. 
CP 

8. Left engine hydraulic check km modified 
aircraft only) — CHECK. P 
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Perform hydraulic check for left engine-driven pump 
its outlined in step 13 under Starting Engines. 

9. Left engine mixture control — IDLE CUT 
OFF (do not advance throttle). P 

10. Ignition switches — OFF. P 

II. Radio equipment — OFF. P. CP 

BEFORE LEAVING AIRCRAFT. 

1. Fuel tank selectors — OFF. P. CP 

2. Carburetor FILTER/CLOSED. CP 

1. Hydraulic controls — SET. P. CP 

a. Landing gear lever — DOWN. 

b. Wing flap lever — UP. 

c. Cowl flaps — AS REQUIRED — OFF. 

4. Wheel chocks — IN PLACE AND BRAKES 
RELEASED. P. CP 

S. APP (if installed) — OFF. EM 

6. All switches (except generator switches) — 
OFF. P, CP 

7. Form 781 — COMPLETED. P 

CAMTIO P4 

In addition to the established re-
quirements for reporting any system 
defects, lawsuit' arid excessive 
operations, the flight crew will 
also make entries in Form 781 to 
indicate when any limits in the 
Flight Manual have been exceeded. 

8. Windows, hatches, .ind doors — SECURED. 
P. CP, FM 

9. Gear safety pins, control surface locks, and 
picot covers — INSTALLED. FM 

NOTE 

On aircraft equipped with ski .. 
when parking overnight or for longer 
periods, place some suitable pro-
tection under the skis to prevent 
their freezing fast. 

ABBREVIATED CHECKLIST. 

Your normal abbreviated checklists are now con-
twined in T. 0. 1C-47-CL-1-1. -2, -3. -4. and -5• 

2.l9/2. 
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SECTION III 

EMERGENCY PROCEDURES 
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INTRODUCTION. 

This section describes procedures for meeting emerg-

encies that can reasonably be expected to occur. No 
attempt has been made to cover every conceivable 
malfunction or emergencies that are complicated by 

failure of other systems. A sound knowledge of 

these procedures and the basic airplane systems 

will, however, provide the necessary background to 

properly evaluate and cope with multiple emerg-

encies and those situations not covered herein. 

In any emergency situation, contact should be estab-

lished with an appropriate pound station as soon 

as possible after completing the initial COrreCtIVC 

action. Include position, attitude, course, ground 

speed, and the nature of the emergency and pilot's 

intentions in the first transmission, and thereafter 

keep the ground station informed of the progress of 

the flight and of any changes or developments in 

the emergency. 

The pilot should make full use of the co-pilot and 

other crew members in combating an emergency so 

that his primary attention may be directed to the 

control of the airplane. Although certain items 

require immediate action, the difficulty may be com-

pounded by hurried commands to the crew. Analyze 

the situation carefully before taking any corrective 

action and give the proper commands clearly and 
3-1 
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concisely, allowing time for acknowledgement and 
execution before issuing loather instructions. Certain 
actions are of such urgency that they must be per. 
formed immediately, from memory, to prevent further 
damage and avoid aggrevating the emergency. these 
"Immediate Action" items are printed in lwrsId face 
capital letters. The remaining steps are considered 
to be less urgent and must be accomplished by 

direct reference to the checklist. 

ENGINE FAILURE. 

FLIGHT CHARACTERISTICS UNDER PARTIAL 
POWER CONDITIONS. 

With die proper understanding of single-engine No-
cc-dives and single engine flight principles, the 
aircraft can tx flown all landed safely with one 
engine inoperative. Single engine performance is 
reduced during operation at high Altlf.le, high tem-
maitre, and high humidity. 'the Minimum gross 
weight that will permit safe operation will vary 
widely. You must therefore, consider the effect of 
non-standard atmospheric conditions upon the per. 
formance of the airplane prior to flight and adios( 
the gross weight to provide adequate single-engine 
performance, not only for takeoff, hut also for en 
route terrain clearance and landing. the propeller 
of the inoperative engine must be feathered for the 
airplane to obtain the results shown in die single• 
engine performance charts. If the propeller is not 
feathered, the hest that can be expected is a con. 
trolled descent. 

MINIMUM CONTROL SPEED. 

Minimum control speed Od(S) is that speed required 
to provide sufficient control to enable the airplane 
to fly a straight flight path over the ground when one 
engine has failed. This MCS is based on takeoff 
configuration, propeller on dead engine windmilling, 
with takeoff power on the good engine and no more 
than 5 degrees of bank angle away from the failed 
engine. It may be necessary to sacrifice altitude 
for airspeed while putting the aircraft in a clean 
configuration and obtaining sufficient airspeed to 
climb. 

NOTE 

MINIMUM CONTROL SPEED in 
flight is 76 knots (88 mph) IAS. 

SAFE SINGLE ENGINE SPEED. 

Safe single engine speed (Sst) is that speed that 
will permit the airplane to maintain 100' 'minute 
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rate of climb after clean configuration has been 
established and the propeller on the inoperative 
engine is feathered. See .Appendix for emergency 
climb data. 

NOTE 

sA11-. SINGLE-ENGINE SPEE.0 is 
never less than 110% minimum con-
trol speed (84 knots IAS or 9' mph), 
or 110% of POWER-OFF STAI.I. 
SPEED (clean configuration) for the 
given gross weight, WII1( HEVER 
5IRSPFED IS THE GREATEST. 

ENGINE FAILURE INDICATION. 

[he first rndir anon of engine failure will probably 
he the change in 44(.1.110041 MT. the aircraft his 
a tendency to yaw towards the failed engine. Engine 
failure may also he detected by the following: 

5. A drop in manifold pressure. rpm and cylinder 
head temperature. 

H. Observing die affected engine for roughness, 
spewing of oil, or evidence of fire or smoke 
(see figure a. 

ENGINE FAILURE:FIRE IN FLIGHT. 
(See Figure a. I for engine smoke and flame i•lento 
fication.) 

WARNING 

As a result of exhau•to., ra .15 and 
research, it has been proven that tin-

 

greatest degree of effectiseness I  
the fire extinguishing agent will only  
he attained after the propeller has 
been 1eathered. Therefote.it is manila' 
tory that the first action that shall he 
taken in the event of engine fire is to 
actuate the feathering switch. 1.%cetiro-
plash item 6 through II prior to items 
I through v.) 

• fthenever fuel pressure drops and 
the engine continues to operate 

normally, it is mandatory that the 
first action that shall be taken is to 
move the mixture control to 119 E 
CUT-OEF. 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



• Maintain controlled flight. 
the power on the good engine as 

fleCes•afy to AsalSt in Maintaining 

airspeed and altitude, and perbwm the 
following steps: 

T. 0. 1C-47-I s•etien III 

25. IFF/SIF - EMERGENCY. 

ENGINE RESTART DURING FLIGHT. 

If it becomes necessary to unfeather the propeller 
after an engine shutdown in flight, perform the 
following: 

I. HYDRAULIC PUMP SELECTOR - OPER-
ATIVE ENGINE. 

2. LANDING GEAR - UP. 

3. WING FLAPS - UP. 

4. SKIS (If installed) - DOWN. 

S. THROTTLE - CLOSED (Inoperative Engine). 

6. PROPELLER - FEATHER. 

7. MIXTURE CONTROL - IDLE CUTOFF. 

8. FIREWALL SHUTOFF VALVE - CLOSED. 

9. FIRE EXTINGUISHER - DISCHARGE AGENT 
(If fire exists). 

10. COWL FLAPS - TRAIL. 

II. IGNITION SWITCH - OFF. 

12. FUEL TANK SELECTOR - AS REQUIRED. 
(SC-47 only) 

I. Airspeed to 117 knots 1AS (135 mph) or below. 

2. Skis (if installed) - DOWN. 

3. Firewall shutoff valve - PUSH TO OPEN. 

4. Turn propeller 8 blades with starter before 
unfeathertng (to check for hydraulic lock). 

S. Fuel tank selector - As required (to supply 
fuel to engine being started). 

6. Carburetor air - RAM. 

7. Throttle - CLOSE. 

8. Propeller control - DECREASE RPM. 

9. Ignition rrivitch - BOTH. 

10. Fuel booster pump switch - ON. 

II. Propeller feathering button - Push IN (until 
800 to 1000 rpm). 

NOTE 

13. FUEL CROS.S.FEE.D - AS REQUIRED (SC-47 If the feathering button is held in, 
only) everspeeding could occur. When en-

 

14. FUEL DUMP - AS REQUIRED (SC-47 only) 
gine speed reaches 800 to 1000 rpm, 
release the feathering button and 

Is. Carburetor alcohol - OFF. 
allow governor to take over. 

16. Propeller alcohol - OFF. 12. Mixture control - AUTO RICH. 

17. Booster pump switch - OFF. IS. Warm engine thoroughly (to insure complete 
oil circulation), then increase power to 

18. Fuel tank selector - OFF. desired settings. 

19. Trim - AS REQUIRED. 14. Generator switch - ON. 

20. Propeller control - DECREASE RPM. 15. Fuel booster pump switch - OFF. 

21. Generator switch - OFF. 16. Skis (if installed) - UP. 

22. Oxygen - AS REQUIRED. 17. Trim - AS REQUIRED. 

23. Skis (if installed) - UP. MAXIMUM GLIDE. 

24. Wing flaps, landing gear, and ski control, The minimum glide angle for the aircraft, power off 

NEUTRAL. and both propellers feathered, is computed to be 
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'Rh dept.,. And will result in the maximum glide 
range. This angle rnav be obtained. regardless of 

the gloss weight of the aircr•ft, bs maintaining the 

airspeeds lot the given gross weights listed on the 

Maximum Glide chart Ifigure 1,21. The chart lists 

the glide ranges resulting from the various altitudes 

when these glide speeds are maintained. The rate 

of sink at 20.000 pounds gross weight is approxi-

mately (i80 feet per manure ill.i feet per second( at 

S000 feet; a • whss weight of 20.000 pounds. the 

rate of sink is approximately 81% feet or, minute 

(I .S feet per second) It AOCIO feet. 

Sectlea in 

the pilot's direction, the co-pilot will 

position the flaps it I 3. provided that 1 4 Of 

more flaps were extended at time of decision 

to Go-Around. 

t. LANDING GEAR - UP. 

A• soon is the pilot determines that the air-

craft will not he touched down, he will direct 

the co-pilot to retract the landing gear. 

5. WING FLAPS - UP. 

SINGLE-ENGINE LANDING. 

landings are made in the same was 

as normal power-off landings except for the follow-

ing (see Figure 5-1): 

I. Landing gear - IW)IA (when landing is ••-

 

• turdl. 

2. Sing flaw. - as required. 
lbs not use more than one-half flaps until 

landing is assured. 

{ WARNING I 

sever 411101.i the airspeed to dross 

below minimum control speed before 

a power-off landing is assured and all 
possibilities of • go-around have been 

eliminated; boweser, due to the de-

creased drag of the feathered pro-
peller, caution should be exercised 
to prevent overshooting. 

SINGLE-ENGINE GO-AROUND. 

WARNING 

Below 300 feet altitude above the 

mound with gear and flaps full 
down, a successful go-around can-
not be expected. 

If it becomes necessary to make a single-engine 

go-around, refer to figure 3.1 and use the following 

procedure. 

I COMMAND - GO-AROUND". 

the pilot gives the command "(to- kround" to 

the co-pilot. 

2 APPLY MAXIMUM POWER 

3 WING FLAPS - RETRACT TO 1 4. 

Slier the alft raft has reached safe single 

engine climb speed. The pilot will direct the 

co-pilot to retract the remaining I 4 flaps. 

NOTE 

single engine climb speed should be 

Attained without gaining altitude and. 

if necessary and feasible, sacrifice 

a little altitude. Attain the single 

engine climb speed as safely and 

quickl• as possible. 

POSef — As required. Reduce power, if practi-

cable, and continue climb-out 

I CAUTION .] 

117 should nor erceed limit during 

any phase of single engine operation. 

If necessary, to maintain C lIT within 

limits. increase airspeed by reducing 

the rate of climb or, if feasible, 

sacrifice a little altitude and .or 

using full OPEN cowl flaps. 

SINGLE-ENGINE PRACTICE MANEUVERS. 

To become thoroughly familiar with the single-engine 

characteristics of the aircraft, practice the procedures 

and maneuvers listed in the following paragraphs. 

[CAUTION 

When mancusering with low power or dur-

ing descents with low power, it is important 

to cushion the high inertia loads on the 

master rod hearings which occur at high rpm 

and low manifold pressure. As a rule of 

thumb. each 100 rpm requires at least I inch 

Hg manifold pressure. Use high rpm and low 

manifold pressure only when necessary. 
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FAILURE OF ONE ENGINE ON TAKE-OFF — 
BEFORE MINIMUM CONTROL SPEED. 

Simulate take-off conditions At altitude, using normal 
rated power, gear down, at hI to 65 knots (70 to '5 
mph) IAS. Reduce power on one engine and note 
that to maintain directional control it is necessary to 
reduce power on the good engine, with • consequent 
loss of altitude that would require discontinuing 
take-oil. 

FAILURE OF ONE ENGINE ON TAKE-OFF AT 
MINIMUM CONTROL SPEED AND MINIMUM 
RECOMMENDED SINGLE-ENGINE SPEEDS. 

Simulate take-off at altitude using normal rated ixoser. 
Practice this maneuver using the two different in. 
figurations: minimum control speed (76 knots or RH 
mph IAS) — gear down; and minimum recommended 
single-engine speed (84 knots or 97 mph IAS) — gear 
.1. inn. With power reduced in one engine, apply 
normal fated power on the other engine, gear up (flaps 
up when practicing single-engine go-a cll. Simulate 
engine feathering by Applying 1500 rpm and 15 inches 
hg on the had engine, and go through the motions 
of completing the steps listed under Engine Failure 
During Take-Off, hut do not actually complete the 
action. Practice in these maneusers and procedures will 
demonstrate the capabilities of both the aircraft and 
the pilot, and will be helpful in making a decision 
when engine failure is encountered during actual con 
ditions. 

SINGLE-ENGINE TURNS. 

Single-engine turns can he made safely in either direc• 
tion if safe single-engine airspeed is maintained. 

A. Roll into the torn smoothly and slowly. 

Ii. 'Maintain a clinstant airspeed throughout the 
turn. "The importance of maintaining a con-
stant airspeed cannot he user-emphasized, as it 
is the key to safe single-engine turns. With a 
constant airspeed, the thrust of the one engine 
is balanced hs the trimmed rudder and aileron. 

c. PractICe turns in both directions ut shallow and 
nieiiiicin angles cif hank. 

EFFECT OF PROPELLER PITCH ON TRIM. 

If it is impossible to feather the propeller. much of the 
drag can be removed hy moving the dead engine pro-
peller rpm control to full DECREASE RPM. To de-
termine the effect on trim from an unfeathered pro-
peller, retard one throttle and propeller rpm control 
to full decrease position, good engine at 2550 rpm and 
.11 inches Hg. and trim the aircraft. Advance the dead 
engine propeller rpm control to 2551) rpm. As the 
propeller changes toward low pitch, the additional 
drag causes the aircraft to turn toward the dead engine. 
necessitating a change in trim. 
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EFFECT OF AIRSPEED ON TRIM. 

The importance of airspeed in single-engine flight may 
be demonstrated as follows: Simulate single.engine 
flight and trim the aircraft at a constant airspeed and 
!limier setting. With feet on the floor, ease back on the 
control column. As the airspeed decreases, the trim 
becomes less effective because of decreased air flow 
over the control surfaces, and the aircraft will turn 
toward the dead engine. Push the control column 
forward until the original airspeed is exceeded and, 
as the trim becomes more effective with the increased 
air flow over the control surfaces. the Aircraft will 
turn toss aril the good engine. 

EFFECT OF POWER REDUCTION ON TRIM. 

Practice directional control on single-engine by using 
the throttle only. Simulate single-engine flight and 
trim the aircraft. Place feet on floor and pull control 
colimin hack slowly. As speed decreases, gradually 
reduce power on the good engine to prevent the air-
craft from turning into the dead engine. It is possihle 
to maintain directional control in this manner op to 
the point of stall. This demonstrates the importance 
of reducing power to maintain directional control in 
case of engine failure during take-off or slow flying 
when the airspeed is below safe single-engine airspeed. 

SINGLE-ENGINE STALLS. 

The aircraft can be stalled with one engine operating, 
pros ided the principle of reducing Flower to maintain 
directional control is observed. 

CAUTI=J 

I his JIrtf.iit has stall cliarJcfcmlics hid) 
allosv the outer wing tip to stall before the 
center wing, and. if the tips stall unsymmetri-
cally, it will cause the aircraft to roll violently. 
Minimum altitude for practicing approach to 
stalls is 5000 feet above terrain. 

SIMULATED SINGLE-ENGINE LANDING. 

Practice single-engine landings at a safe altitude, apply-
ing the principles discussed in the presious paragraphs. 

SIMULATED SINGLE-ENGINE GO-AROUND. 

Practice simulated single.engine approaches and go-
arounds at a safe altitude. 

a. Set up landing approach. 

b. At 5(X) feet above simulated field elevation. 
start go-around by applying maximum power to 
the good engine. 
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C. Wing flaps — Retract to I 4. 

it Landing gear — UP. 

e. Accelerate to speed for best climb — 89 to 94 

Knots (102 to 108 mph). Never •Ilovr airspeed 

to drop below minimum control speed. 

(. Wing flaps — UP. 

Note that when proper technique is used, very little 

altitude is lost. 

ro demonstrate an attempt to go around below AIX) 

feet with full flaps and below minimum control speed: 

a. Set up landing approach. 

b. At 300 feet above simulated field elevation, 

lower full flaps. reduce power, and slow aircraft 

below minimum control airspeed. 

c. Start go-around by applying power to the good 

engine, hut not enough to lose directional con• 

trol; maintain heading. 

d. Raise the gear and flaps. and accelerate to safe 

single-engine airspeed as soon as possible. 

e. Note loss of altitude; SOO to 600 feet will prob. 

ably lw lost, which should emphasize the im-

portance of maintaining safe single-engine air-

speed and using only half flaps until landing 

is assured. 

PROPELLER FAILURE. 

HUNTING OR SURGING. 

fn correct hunting Of surging and to bring it back 

into synchronization, use the following procedure: 

1. Propeller control — DECREASE RPM. 

After reaching a safe altitude, decrease RPM 

on malfunctioning engine. 

2. Fuel booster pump switch — ON. 

C.heel fuel pressure and supply; change to 

another tank .ind turn the fuel booster pump — 

()N. 

3. Propeller control — INT REASE RPM; then 

DECREASE RPM. 

Adjust propeller control of the malfunctioning 

propeller to INCREASE RPM and then DE. 

REASE RPM 3 or 4 times. 

4. If malfunction is not corrected — Shut down 

engine. 

If the malfunction has not been corrected, and 

the hunting and surging is excessive, feather 

the propeller and shut down the engine ac-

 

cording to the procedure listed under ENGINE 

FAILURE /FIRE DURING FLIGHT, this 

section. 

CAUTION 

I he propeller feathering circuits are 

not protected. If the feathering action 

does not occur in 90 seconds, pull 

out the feathering button. 

PROPELIAR FAILURE TO FEATHER. 

WARNING I 

• In a clean configuration tlie aircraft will not 

maintain altitude with a windmilling pro-

peller. is en at weights below normal landing 

gross weights. 

• If • propeller fails to completely 

feather and is still windmilling, open 

the firewall shutoff valve to supply 

oil to the engine, after making sure 

no fire hazard exists. 

I . Minimum control speed. 

Slow aircraft to nearly minimum control speed. 

2. Mixture control — IDLE CUT-OFF. 

I. Propeller control — FULL DECREASE RPM. 

4. Throttle — Full OPEN. 

5. Propeller — Feather. 

If appreciable reduction in RPM is realized, 

make further attempt to feather the propeller. 

(,. If still unable to completely feather propeller. 

the pilot must evaluate all circumstances 

involved and make the decision to: 

(a) Land at the nearest installation. 

fb) Bail out passengers and crew. 

(c) Crash land or ditch aircraft. 

(d) Attempt any combination of the above. 
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WARNING I 

Attempt to I r  the engine h!. ni 
starvation only as a last resort. 

Freezing the engine maA result in an 
uncontrollable fire or in separation ol 
the engine and or propeller from the 
airplane. If the left propeller sepa-

 

rates, it sill probably come through 
the cockpit. 

OVERSPEEDING AND RUNAWAY PROPELLER. 

41m overspee ding propeller is one that has exceeded 
ron rpm but is controllable by the propeller control 
lever. it the first indication of overspeeding, move 
the control lever toward DE.CREASE. If this is in-
effective, it is considered to be • runaway pro-
peller. Proceed as 

NOTE 

It the propeller controls are inactive, 
the governor is spring loaded so 
that the rpm will be positioned at 
1000-2200. 

DURING TAKEOFF. 

If the propeller malfunction occurs before reaching 
refusal speed on refusal distance, close the throttles 
and stop the aircraft. If the propeller malfunction 
Occurs after refusal speed or refusal •listance is 
attained, and poser from the malfunctioning engine is 
required for terrain or obstacle clearance, leave the 
throttle set at maximum power and control RPM sithin 
limits bA operating the feathering button intermittently. 

limb at best single-engine climb speed to .1 s.tfe 
Altitude and proceed as follows 

1. THROTTLE - CLOSE. 

2. PROPELLER - FEATHER 

3. SHUTDOWN ENGINE USING PROCEDURES 
FOR ENGINE FAILURE FIRE IN FLIGHT, 
THIS SECTION 

IN FLIGHT 

I REDUCE AIRSPEED (NOT BELOW SAFE 
SINGLE-ENGINE SPEED). 

2 THROTTLE - CLOSE 

3-10 

3. PROPELLER CONTROL - DECREASE RPM 

4. FEATHERING BUTTON - IN. 

Intermittently push the feathering button I\ . 
then RPM drops below 2 - 00 RPM, pull the 
button 01 I. If the governor does not hold 
after two of three attempts, feather the pro-
peller, using the procedure for F 
I All-(AF. FIRE IN 11.1611T. this section. 

tiverspeeding sometimes occurs after a fuel 
tank has been run drA , or while changing fuel 
supply from tine tank to another, with the 
usual result of a momentary poser 10•• that is 
followed by the return to full power. 

t hen overweeding is caused by fuel star. ..tom, 
accomplish the following: 

•t• I hrottle - 1.0SF . 

b. Mixture control - 41 -10-R11( H. 

c. Fuel tank selector • Change to fullest tank. 

Fuel booster pump switch - ON. 

e. If uverspeeding continues, apply the pro-

 

cedure for In F. RCIN- 1. DING ND Kt N-

 

AS AY PROPF1.1.1.R IN FLIGHT, this 
section. 

FIRE. 

ENGINE FIRE ON THE GROUND. 

II an fire ..c curs .1urri,g an engine start, 
proceed as follows: 

1. MIXTURE CONTROL - IDLE CUT-OFF 

(KEEP THE ENGINE TURNING WITH THE 
STARTER). 

2. THROTTLE - OPEN 

3. IGNITION SWITCH - OFF 

4. FUEL BOOSTER PUMP SWITCH - OFF 

5. FUEL TANK SELECTOR VALVE - OFF 

6. FIREWALL SHUTOFF VALVE - CLOSED 

7. SIGNAL GROUND STANDBY CREW TO 
COMBAT THE FIRE 

8. FIRE EXTINGUISHER - DISCHARGE AGENT 
(IF NECESSARY:. 

If the ground crew is nor successful in ex-
tinguishing the fire, discharge the engine fire 
extinguisher and notify the tower. 
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C.47 AND RID SERIES AIRCRAFT 

• PARACHUTE STOWAGE 
7 FIRST AID KITS 
3 HAND FIRE EXTINGUISHERS 
4 AXE STOWAGE 
5 LIFE RAFTS 
6 PYROTECHNIC PISTOL 

MISCELLANEOUS 
EMERGENCY 
EQUIPMENT 

EMERGENCY HAND STARTER 
AND GEARIOX 

2 HAND FIRE EXTINGUISHERS 
AXE STOWAGE 

4 FIRST AID KITS 
5 PARACHUTE FLARE 

RELEASE TUBES 

C.117 SERIES AIRCRAFT 

Figure 3.3. 
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9. STOP THE OTHER ENGINE (IF OPERATING) 

10. EVACUATE THE AIRCRAFT 

I I. not restart the affected engine after the 
engine fire extinguisher his been discharged. 

FUSELAGE FIRE. 

When • fire occurs in flight, regardless of type or 

location. all crew members and passengers should he 

instructed immediately to put on their parachutes 
and stand by in readiness to abandon the aircraft. If 
the fire is not extinguished, accomplish emergency 
descent and land immediately. If • landing is not 
feasible, bail out. altitude permitting. In case of 
smoke or fire in the cockpit or cabin, perform the 
following steps immediately, before taking any fire 
control action. After these preliminary steps have 
been taken subsequent operations will depend upon 
the V441011$ types of fire, as detailed below: 

CLOSE ALL HATCHES, DOORS, AND VENTI• 
LATING DUCTS. 

2 MIXING CHAMBER CONTROLS - HOT 

Adlust the mixing chami.er curls to the full 
1101 positions. 

3 NACELLE SPILL VALVE CONTROL KNOBS - 
SPILL. 

Turn both nacelle spill valve control knobs to 
the SPILL (dump) position. 

4 OXYGEN MASK - ON (100% OXYGEN). 

5 BAIL-OUT WARNING SWITCH - ON. 

signal personnel to prepare to abandon airirati 
f see 11A11.-OUT, this section/. If alarm hill 
is not provided. alert crew over interphone. 

6. COMBAT FIRE WITH HAND FIRE EXTIN-
GUISHERS. 

WARNING 
Repeated or prolonged exposure to 
high concentrations of bromochloro-
methane (CB/ or decomposition 
products should be avoided. CB is 

anesthetic agent of moderate intensity 
but of prolonged duration. It is consul. 
ered to be less toxic than carbon 
tetrachloride, methyl bromide, or the 
less usual products of combustion. In 
other words it is safer to use than 
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prestos. lire estinguislung agents. 
HoweVer, normal precautions should 
he taken, including the use of ox•gen 
when asailAhle. 

WING FIRE. 

There are no pros isions installed Iiir combating wing 
fire. If the folkiwing procedure fails to extinguish the 
fire and a landing cannot be made immediatels. ahan• 
don the aircraft. 

1. SHUTOFF ALL SYSTEMS THAT MAY BE 
FEEDING THE FIRE 

lake the necessary stet, to Isola,. Eli, lir. 
lis shutting off any and all ss sti ins :hal c•.» 
hi feeding the lire. 

2. SIDESLIP THE AIRCRAFT AWAY FROM THE 
FIRE. 

Attempt to extinguish the fire by •ide•slipping 
the aircraft 1.1..ty from the fire. 

3 OPEN THE AIRCRAFT EMERGENCY EXITS 
IF FIRE IS NOT EXTINGUISHED 

ELECTRICAL FIRES. 

II smoke iir lire is definitely found to be of electrical 
origin, .uul the source is discovered immediately pull 
the circuit breaker, if source is unknown proceed as 
follows: 

1 BATTERY AND GENERATOR SWITCHES-
OFF. 

1 USE HAND FIRE EXTINGUISHERS TO 
COMBAT THE FIRE 

3 OXYGEN - 100'. 

4 VENTILATION - AS REQUIRED 

5 ALL SWITCHES AND CIRCUIT BREAKERS-
OFF TRIPPED. 

The preceding steps have eliminated electrical 
power in all circuits. The following steps should be 
initiated progressively to determine the defective 
electrical circuit. 

()). vienetator switches (one at a — ON, 

Battery switch - ON. 

W. Inverter switch - ON. 

9. (heck circuit breakers in the main function 

box. 
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CAUTION 

&action III T. 0- 1C-47-1 

NOTE 

Watch for recurrence nit smoke or 
fire while resetting the circuit 
breakers one at • time. 

IO. WHEN THF. SOURCE OF SMOKE OR FIRE 
HAS BEEN FOUND. LEAVE THE INVOLVED 
CIRCUIT INOPERATIVE AND RESTORE 
POWER TO THE REMAINING CIRCUITS. 

II. LAND AS SOON AS PRACTICABLE. 

EMERGENCY DESCENT. 

he possibility exists that an emergency could 
arise which would require as rapid • descent Rom 
altitude as possible. the action items listed below 
are considered best for are overall procedure rot an 
expedited descent. 

I. THROTTLES - CLOSED 

2 PROPELLER CONTROLS -FULL INCREASE 
RPM 

3 MIXTURE CONTROLS - AUTO.R1CH 

4 LANDING GEAR - DOWN 

5 WING FLAPS - MAXIMUM FOR INDICATED 
AIRSPEED 

SMOKE ELIMINATION. 

FLIGHT COMPARTMENT AND CABIN. 

dnder no circumstance should any hatch or door, 
other, than the clear vision windows and the main 
cabin door, be opened during an enflight lire for 
smoke elimination. 

NOTE 

the pilot's and co-pilot's clear 
vision windows must be opened be. 
fare opening the main cabin door, to 
reduce smoke and flame induction. 

BATTERY FUMES. 

If battery fumes are detected, turn the battery stitch 
and use oxygen. 

TAKEOFF AND LANDING 

EMERGENCIES ( EXCEPT DITCHING). 

In this section the term "decision weed" is used 
to denote that speed and or point doting the takeoff 
where the pilot elects to Continue or CO abort the 
takeoff. The term is used so that emergency pro-
cedures refer to the moment of decision regardless 
of the concept used. 

3-14 

( ombustion type heaters must be 
turned off to eliminate fire hazard 
during emergency landings. 

ABORT. 

Any crew member who oh  • hatardous mal-

 

function before "decision speed" is reached will 
call out ABORT. The takeoff will be aboeted as 
follows: 

I. Throttles - ( L(XSED. 

2. firake• - APPUED. 

NOTE 

If it is impossible to stop on the 
runway, it may be desirable to 
ground loop the aircraft Of to ff. 
tract the landing gear to obtain a 
more sudden stop. 

5. %fret landing check - Ok1PLETED. 

AFTER REACHING DECISION SPEED. 

After reaching decision speed, continue the takeoff 
and the malfunction will be treated as an tonight 
emergency. (Refer to ENGINE FAILURE/FIRE 
IN FLIGHT this section.) 

GEAR UP LANDING. 

then it is definitely estahlishe I that • gear-up 
landing is to he made, prepare the aircraft and alert 
the crew and passengers, according to the expected 
conditions. The following preliminary steps must be 
taken before any emergency landing is attempted. 

1. Unlock emergency escape doors and 
hatches (see figure 1-i). 

Pilot and co-pilot - Fasten safety belt 
and shoulder harness. 

A. Other crew members will be seared in 
passenger seats (If available) otherwise 
they will sit on the cabin floor with back 
and shoulders against the bulkhead ((acing 
• fte and if cushioning material is not 
available place hands behind their head. 
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T. 0. IC47.1 Section III 

ROUTES OF ESCAPE AND EMERGENCY EXITS 

C11? SERIES MIKIIMT 

itAIM CAREE 
00E11 
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BAGGAGE 
COCE 

C 47 AND IND SERIES Aleawl 

BAGGAGE IMENI INFUGHT (SCAN 
EGER 

MM. ALTERNATE GIOUNC Mart 

M. EON GROUND ESCAPE 
ENGINE NOT °PRIMING 

Foyle* LS. 
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ctien III T. O. IC-47- l 

WARNING 

If passenger seats are available 
extra crew members will use them 
during landing. 

Passengers — Fasten safety belts. 

NOTE 

There may be • tendency to over-
shoot during • gear-up landing be-
cause of the reduction in drag re-
sulting from the retracted gear. 
Touchdown should be made just 
above the power-off stall speed and 
with a slight nose-up attitude. tub 
the gear UP, the wheels ale free to 
roll and the brakes are effective. 
In addition to the preliminary steps 
listed above, perform the following: 

Approach — Normal. 

Open lire extinguisher access door prior 

to ground contact. 

Sing flaps — DOWN (when landing is 
assured). 

Throttles — CLOSE (after crossing field 
boundary). 

Fuel booster pump switches — OFF. 

Ignition and battery switches — OFF. 

Fire extinguisher — Discharge agent 
(if fire exist sl. 

LANDING GEAR TIRE FAILURE. 

In case of a landing gear tire failure, use A normal 
approach. Make the touchdown just above power-off 
stall speed on the good tire side of runway and hold 
the wing up on the tire failure side with the aileron. 
As the failed tire strikes the runway use the op-
posite brake and rudder as required, to hold the 
aircraft on the runway. If the runway length permits, 
engine power on the failed tire side may also be 
used. 

LANDING WITH ONE MAIN GEAR RETRACTED. 

If possible, retract the other gear and make a gear. 

up landing. If the gear cannot be retracted, land on 
the extended gear, on the good gear side of the run-
way, holding the opposite wing up as king as possi-
ble. Touchdown should be made just above the 
power-off, stall speed. Use gear up landing pro-

cedures. 
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EMERGENCY ENTRANCE. 

1 he structUre of the fuselage is so designed in various 
areas that ground personnel can chop through the 
structure to gain emergency entrance to the aircraft 
interior. These areas are clearly outlined in yellow on 
the fuselage inner and outer surfaces. as shown in 
figure (.6. 

DITCHING. 

DITCHING ALARM SM. 

The following are thc standard alarm signals for 
ditching: 

Six short rings Prepare for ditching 

One long ring Prepare for ditching impact 

DITCHING PROCEDURE. 

The following ditching procedures are based on experi-
ence gained in ditching similar aircraft. 

Ditching card...11111111mm duties and procedures. should 
be posted near each crew member's station. 

Ditching an aircraft requires more coordination on 
the part of each crew member than does any other 
emergency procedure. In order to deselop coordina-
tion. the pilot must require each crew member to 
demonstrate his knowledge of ditching duties bo. 
answering oral questions prior to departure from the 
home base. Circumstances permitting, an effort should 
be made prior to the day of departure to conduct trial' 
run ditching drills during which all crew members 
actually perform their assigned duties tree figure 
14, and 

EMERGENCY EQUIPMENT. 

'Mailing equipment Oniald be in readiness at all 
times when flying incl. water. Prior to each overwater 
flight, the pilot will make sure that the following 
equipment is aboard, in serviceable condition, and 
stowed in the proper plics-s: 

Life Rafts. 

A sufficient quantity of life rafts will be aboard to 
accommodate maximum authorized cabin capacity plus 
Crew. 

Life Woos. 

One life %est will he consentently located for each 
person on board. Each crew member will make lore 
that his life vest and CO, cartridges are in serviceable 
condition before each flighr. 

Emergency Radio Transceiver. 

The emergency radio transceiser will be carried by 
the radio operator. 
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7.0. 1C.17. I Simla III 

EMERGENCY ENTRANCES 
COI THROUGH API A1 

C.47 AND IWO SWIM AI1101AFT 

C-11T SRNS AIRCIIAFI 

Figure 1.6 
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Settles III 1.0. IC-47-1 

DITCHING AND CRASH LANDING 
STATIONS 

CREW POSITIONS PRIOR TO DITCHING 

BOARDING THE LIFE RAFTS 

F spur@ 3.7. 
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T. 0. 1C.47-1 

DITCHING AND CRASH LANDING 
STATIONS 

C II/ 5.(RIS AIRCRAf I 

Socii on III 

CREW POSITIONS PRIOR TO DITCHING 

BOARDING THE LIFE RAFTS 

Firm. 3-8. 
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Section '1.0. 10.47•1 

Amitiaposure Suits. 

One anttexposure suit w ill be conseniently loaned 

for each person on board. 

ASSIGNMENT OF EVACUATION CONTROLLER. 

When passengers are being carried, the pilot 'a ill ap-

point. before takeoff, one crew member as an evacu• 

ation controller. On C-11,  series aircraft, the steward 

will assume the duties of evacuation controller. This 

crew member will be responsible for briefing the 

passengers before flight on the use of emergency equip-

ment. This briefing should be done in a (AM pro-

fessional manner so us to instill confidence in the 

passengers and forestall apprehension of an emergency. 

PREPARATION FOR DITCHING. 

',vacs 1.', 4.5. and 

Wind Spaeth and Directions. 

Surface winds are fairly predictable front the way they 

attest the water. Use the follow ing reference for esti-

mating the surface w Ind selocits. 

a. like a mirror Less than I knot 

b. Ripples w oh the appearance of 

Walt, arc formed, but It blow 

foam crest Iiii knot. 

C. Small waselets, still short but more 

pronounced: crests !vase a glassy 

appearance and do not break 4 to 6 knots 

el. Large waselets. Crests begin to break, 

loam of glassy amwarance. Perhaps 

scattered whitecaps 7 to 10 knots 

C. Small becoming longer, fairly 

frequent whitecaps II to 16 knots 

Moderate was's, taking .1 more pronounced 

form; many whitecaps l' to 21 knots 

g. Large 44.1‘i.'s begin to form; the white 

foam CMIS are TOM extensive. 

Prohabb some spray) 12 to 2 knots 

b. St, heaps up and white foam from 

breaking %ayes begins to be blown in 

well•marked streaks g the direction 

of the wind 28 to 33 knots 

I. Moderately high s es of great length; 

edges of crests br into spindrift. The 

foam is blown i *ell-marked streaks 

along the direction of the wind 34 to 40 knots 

j. High SSJSCS. DOIIISC streaks of foam 

along the direction of the wind. 

Sea begins to roll 41 to 4" knots 

I. Very high waves with long overhanging 

crests. Foam is blown an dense white 

streaks along the direction of the wind. 

On the whole. the surface of the sea 

takes a white appearance 48 to Sc knots 

Plans for ditching cannot he made without taking the 

wind direction into consideration. Waves move down• 

wind, and the spray from wave crests is also blown 

downwind. Swells, however, do not always indicate 
wind directions and can be very large even when the 

wind is calm. Over a sea, a pilot must he more exacting 

and alert when judging height. 

Flight Comportment. 

At the time the 'Prepare for Ditching-  order is given 

by the pilot, the crew assignments will he: 

Pilot and co-pilot will don antiexploure suits and life 

vests, and remain in their seats to fly the aircraft. 

The radio operator will don an antiexposure suit and 

life Nest, switch the IFF to EMERGENCY, and stand 

by his radio to transmit any necessary emergency 

signals. 

On C-4" and Hal) series aircraft, the flight mechanic. 

or on CI 11" series aircraft. the steward, will place 

essential equipment, crew water, last aid kits. Very 

pistol, signal flares, and smoke signals in the emergency 

equipment hag. lie then stows this equipment until 

after ditching. Upon completion of these duties, he 

will put on his antiexposure suit and life sest and take 

his scat uin for ditching figarei I. 

Main Cabin Compartment. 

When the necessity for ditching is evident, the pilot 

will alert the crew by giving the command - Prepare 

for ditching-  over the interphone. (This alert should 

not be confused with the six short rings of the alarm 

hell, which are the signal to assume ditching positions.) 

1'0on receising the command - Prepare for Ditching.-

a crew member designated by the pilot, or the steward 

on C-I series aircraft. will accomplish the following: 

Advise passengers of the impending emergency. 

Jettison as much cargo as possible. 

See that all doors which may take in water are closed 

and latched. 

Open all accessible emergency escape hatches. 

Loosen his tie, don an antiexposure suit and life vest, 

and make certain that the passengers are prepared in 

the same manner. After the above procedures have 

been accomplished. he notifies the pilot over the inter. 

phone that the passengers are prepared for ditching. 

Upon hearing six short rings of the alarm bell, or when 

rece:sing signal over interphane, he checks that all 

passengers are properly seated and have their safety 

belts fastened. Upon hearing one long ring of the 

alarm bell or signal over interphone, he checks that 

all passengers assume the - Brace for Ditching-  posi-

tion. 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



T. 0. 1C•47-1 

ABANDONING AIRCRAFT. 

Evacuation of the aircraft in an orderly manner after 
ditching should be accomplished in the shortest 11111e 
possible. This cannot he done well without practice. 
Far less can it be expected in a dark fuselage filling 
with water, unless the drill is perfect. Practise makes 
perfect. A sees large number of crews have thus used 
themselses and base finally been rescued by surface 
craft. The crew and passengers must not lease ditch. 
ing positions until the aircraft comes to rest. Directly 
After the aircraft comes to rest, the additional neces-
sary emergency equipment must be collected and 
equally distributed to the g pm on both sides of the 
main cabin compartment. Each group of passengers. 
phis the crew, most es ACIAMe the aircraft in the correct 
order, through the exit printi assigned to them. 
carrying the equipment that has been allotted to them 
They  also sec to it that each piece of equipment 
for use in the raft is wcured hy lines to present its 
bring lint iiserNiard in passing from aircraft to rah 

Flight Comportment 

‘'hen it is certain that the aircraft has come iiiJ 
complete stop, each (feW member performs the f4.1-
lowing duties: 

lbe radio operator insures that the ralts Noe been 
poperly launched. inflated. and sec tired to the aircraft. 
After he has ascertained that all equipment is properly 
stowed aboard rafts, he boards raft. "I he flight met hank. 
or steward, as applicable, retrieses the emergency 
equipment bag and hands it to the radio operator in 
the raft. Ile then joins the radio operator in the raft 
The pilot and copilot will check on each other to we 
if either mane has been injured. It is quite possible for 
the pilots to receive se‘ ere blows on the head mar other 
parts of the body, making it impossible lair them to 
lease the aircraft under their own power. 

The pilot and copilm will leave through the ma in 
cabin door and join the other crest members in the 
raft. 

Main Cabin Compartment. 

The smooth, orderly, and e•pednious esactiation if 
passengers depends upon how well the duties are per-
formed. The crew member designated will insure that 
all additional emergency equipment is equally dis-
tributed, and that orderly evacuation is immediately 
effected. 

When it is certain that the aircraft has come to a com-
plete stop, he will proceed with the following duties: 

a. Life rafts will be launched, with the aid of the 
passengers if necessary. The CO:  release should 
not be pulled until after the raft is in the water. 

The first raft should he tied to the escape rope, 
the second raft tied to the first, and so on, to 
prevent them from Jrifting apart and away 
from the aircraft. 

I.. I at I. r..uup vi all exit through the main cahi 
forward door in the assigned order. 'akin 
diming dwir emergency equipment, and boo 
a raft. 

DITCHING TECHNIQUES. 

Normal Power-On Ditching. 

Experience gained in ditching SIMI lAf aircraft has 
shown that the hest results AR' obtained by following 
the prIllt.durc outlined below: 

• . If possible. ow tip most of the hiel ...pp's: to 
lighten the airLraft and reduce stalling speed 
I iopts tanks also contribute to flotation. 

b• Ditch while power as available. Power will 
allow you to choose the spot for ditching that 
affords the best possible sea conditions and 
the most favorable landing position and attitude. 

r . Radio Low Altimeter — ON. 

Use flap setting of hal(-doseo. 

C' 1)111:h At III knots Aunt: stalling speed, which 
will give an approximate angle of ditching tat 
slightly dune lesel flight. ['oder no circum. 
stances slimuild the aircraft he stalled in, since 
this will IC11111 an w•ere impact and .111W the 
aircraft to now into the .11.-

 

/. In ihsslight. it us recommended that 1111: Al( • 
craft he ditched along the- top mil the swell, 
parallel to the rows of the swells, if the wind 
does not exceed 511 knots In high winds, it is 
recommended that clutching he cumulate teal up-
wind co take adsantage 01 lowered forward 
speed Downer. it most be remembered that 
the possibility of ramming nose•on 01111 A SS Ase 
is increased, As is the pmosihility of striking the 
tail on .1 ...Ise crest and nosing in. 

Partial Power Failure Ditching. 

In ditching with one engine inoperatise. the follow• 
mg should he borne in mind: 

a. I se power AS fetillIreal 111 ILI s e fiat test approach 
and a forward speed of In knots .111101, 11.1111ng 

b. On letdown with an engine' inoperative, it is 
ads isable to hold speed 211 knots abose stalling 
speed aunt ii flare-out. at which time speed will 
be reduced to DI knots Astor: stalling speed. 

Cross-Wind Ditching. 

The basic rules for ditching, listed in Normal Power-
On Ditching. will still apply, in add' n to the foil. 
lowing: 

a. Crab the aircraft to kill drift. 

b. Lind on the downwind side of the swell mar 
WAS e. 
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T. G. 1C-47-1 

DITCHING CHART 

 

CRIVI AWJA11/11 /DUTY 

PILOT 

Warn crew to prepar• for ditching Order evacuation controller to 

ossum• duti•s. Order radio op•ralor to start emergency procedures 

Ord•r all on board to secure themselves in ditching position 

CO-PILOT 

As directed by pilot_ 

FLIGHT MECHANIC 

Assume evacuation controller duties 

Supervise preparation of passengers 

Stow essential navigation equipment and crew water tank in emergency 

equipment bag 

NAVIGATOR 

Passes inforrnotion on speed, course, altitude, position, estimated 

ditching position, and distanc• to nearest land to rad:o operator for 

inclusion in distress signal. Then passes this information on to all 

crew memb•rs. Assumes duties as assistant evacuation controller 

RADIO OPERATOR 

Send •merg•ncy signal ISOSI giving position, altitude, sours*, speed, 

and intention of aircraft pilot as to ditching. 

NOTE_ On C-117 series aircraft, *sr duties listed for the navigator will be per-

formed by a crew member designated by the pilot. The steward will 

perform the duties of evacuation controller. 

Figure 3.9 (Sheer I of 2. 
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EXIT POSITION 

Prior, sepal 

PROVIDE 

flashlight 

p n cargo 
door 

Main cargo 

door 

V., cargo 

door 

Main cargo 

COO? 

3.23 

door 

Emergency 
radio transceiver 

Life rafts 
Emergency radio 
nonoceirer 

Emergency equipment bag 

4. naft 
Emergency mthe 
transceiver at 
No 2 exit 

Co p.iot steal 

If scat is not availablc 
don floor of main 

cabin, forwerd bulkhead 

If seat is not available, 
seated on floor of main 
cabin, forward bulkhead 

If seat is not available, 
d on floor of main 

cabin, forward bulkhead 

Figure 3.9 (Sheet 2 of 2). 
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When ditching is imminent(IC  minutes lettl. each crew member 
and passenger will don antimrposure suit and life est 
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5. 

5. 

Order the co-pilot ii. assist him as required. 

Orders all efts members and passengers to Win 

emergent y flashlights connected to life ce•ts. 

his procedure sill provide light after ditching 

and sill aid in locating persons infused during 

ditching. 

Order all on board to secure them•elces in 

ditching position. 

If at night, turns on formation 

Immediately before ditching, give signal 

**Brace for Impact" or give signal over inter. 

phone. 

T. 0. 1C•47.1 

pwind Ditching. 

he basic roles for ditching. listed in - Normal Power. 

Ditching,-  will still apply, in addition to the fol. 

wing: 

Maintain nose-up condition — avoid nose strik-

ing wise face. 

b. Tooth down immediately before the crest of a 
rising WAVC. 

e. Hold the now up after first impact. 

Night Ditching. 

a. Night ditching will he conducted with the JO 

of insiruments to establish proper attitude of 
aircraft. 

b. Make an instrument letdown, holding the air-

speed 20 knots abuse- stalling speed and at (ht. 

lowest possible rate of descent. 

c. tw landing lights as necessary. 

d. Hold wings Irsel to ascii., digging a wing into 
the water and cartwhecling the aircraft. 

e. land at 10 knots abuse stalling speed. using flap 

setting of half.down. 

Not* 

If no power is used, no flaps should he 

employed. 

PILOT. 

First Actions. 

I. tarn crew to prepare for ditching. giving ap-

proximate time remaining. 

2. IFF — ES11-RtiENt V. 

1. Order crew members to assist in briefing pas-

sengers. 

4. Order the radio operator to transmit a distress 

signal and position report and continue to do so. 

5. Order co-pilot to don antiesposure suit and 

life vest, and fasten safety belt and harness. 

6. Loosen tie, don life vest and antiesposure suit, 

and fasten shoulder harness And safety. belt. 

". Take ova: controls from co-pilot and prepare to 

ditch. 

When Ditching Is Imminent (10 Minutes Left). 

I. Alert cabin personnel: six short rings on alarm 

bell, or give signal over interphone. 

2. Order the radio operator to send final distress 

signal. 

3-2,4 

Ditching Station — seat. 

After Ditching. 

Leal, the aircraft through the main cargo door and 

 with thr lite rafts. Take itimmand. 

CO-PILOT. 

First Actions. 

I. Take user the controls while the pilot adjusts 

his equipment. 

2. Loosen tie, and don antiesposure suit and 

life vest. 

1. fasten shoulder harness and safety belt. 

When Ditching Is Imminent 110 Minutes Left). 

Assists nt 

Ditching Station — (o-pilot's seat. 

After Ditching. 

Leave through the main cargo door. 

NAVIGATOR 

First Actions. 

I. tove speed. course. altitude. position, and 

estimated ditching position to the radio oper-

ator for inclusion in the distress signal. 

2. Loosen tie, and don antiexposure suit and 

life vest. 

Stow essential equipment (Very pistol, signal 

flares, smoke signals, navigation aids, crew 

water tank, etc) in emergency hag, and stow 

the hag in the lavatory. 

When Ditching Is Imminent (10 Minutes Left). 

Assist pilot as directed. 
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Ditching Station - semis( ti, tloor, hack liraicd .114.1111,I 

main cargo compartment forward bulkhead. 

Mt*, Ditching. 

Pass o ur the emergency equipment hag and lease 
thr..11gh thi mon Argo door. 

STEWARD OR FLIGHT MECHANIC. 

First Actions 

I. A  and brief passengers. 

2. Loosen tie, and don antiespioutc stilt and 

Isle vest. 

4. Stow essential emergency equipment in emer-
gency hag. and fill% the bag in the lavatory. 

When Ditching Is Imminent (IC Minutes Lal). 

I. Assist pilot As directed. 

Make certain the passengers are prepared. 

Ditching Station - Seated on left side near main cargo 
door. 

After Ditching, 

a. Launches fife raft through main cargo cloot. 

L  through main cargo door. 

ABANDONING THE AIRCRAFT. 

en•e the alferAII as quickly as possible. Do not 
overlook necessary equipment or assigned duties. 
Mold ditching position until the aircraft comes to 
rest, then proceed as follows: 

A. t fem members detailed to life raft removal will 
launch life rafts through the main cargo door 
and inflate. 

I'. I rev members and other personnel loll leave 
through assigned escape exit and, upon emerg-
ing, inflate life 'rickets. 

BAIL-OUT. 

BAIL-OUT ALARM BELL 

The following are the standard alarm signals for 

After Ditching. 

Pass OM the emergency equipment hag .ind lease three short rings Prepare to hail out 

through the main cargo door. 
One !twig ring . Bail out 

RADIO OPERATOR. 
BAIL-OUT PROCEDURE. 

First Actions 

I. On pilot's orders. send an emergency signal 
(SOSI. followed as scam as possible by an emer-
gency message going position. flight time. 
nature of the emergency, and any other informa-
tion a•ailable 

2. Obtain Direction Finding Service, bearing, 
etc, on normal air round frequency if possible. 

I. Loosen tie. don antiexposure suit and life vest. 

and fasten shoulder harness and safety belt. 

5. Continue the outlined emergency procedure 
every 10 minutes. 

When Ditching is Imminrint (IC Minutes Loft). 

I. Send final distress signal (SOS), position, alti-
tude, course, speed, and intention of pilot as to 
ditching. 

2. Screw the emergency key down. 

Ditching Station - Seated on floor, back braced 
against the main cabin compartment forward bulkhead. 

When the decision has been made to abandon the Alf. 

craft in flight, the pilot will give • warning signal to 
"Prepare kir bail-out." This signal will be three 
short ting• on the alarm system, a verbal signal over 

the interphorie,'PA system. Then all the crew 
members (and passengers, if carried) are ready, the 
pilot will be notified. then the pilot desires to 
have all on board abandon the aircraft, he will give 
• warning signal to "Bail out," which mill be one 
long sustained ring, or • verbal signal over the inter-
phone/PA system. In addition to the alarm signals, 
the pilot will give verbal warnings over the inter. 

phone. If passengers me carried, a crew member 
will brief them. Primary exit from the aircraft will 

be through the main cargo door, which can be 

tisoned from the aircraft. 

Pilot. 

The pilot will: 

a. Notify crew and receive acknowledgement. 

Ring alaras bell three skate rings, or give verbal 

signal over interphone for crew members to 

perform all preparatory duties for bail-out. 

IF F/SIF - EMERGENCY. 

3-25 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



41, • -• 
T. 0. IC-47-1 

 

MALFUNCTIONS OF MULTI-GENERATOR D-C ELECTRICAL SYSTEM 
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T. O. 1C.47-1 

h. Reduce the airspeed, if possible, to approxi-
mately 100 knots (115 mph) IAS. 

c. Put aircraft on autopilot control. 

if. Don an antiexposure suit and life vest if over 
water, adjust parachute. 

e. Place alarm bell on continuous sigoal, give 
signal for "hail-out" over interphone PA 
system. 

f. After receipt of "All clear" signal from the 
co-pilot, the pilot sill order him to hail out 
and sill follow him out. 

Co-Pilaf. 

he co-rilot 

a. Acknowledge the pilot's bail-out instructions 
and adjust hi. parachute. Boo an antierposure 
suit and life vets if over •iater. Adjust pare-
chute. 

b. Transmit emergency voice signals. 

c. Turn on landing lights (night only). 

Assist pilot until bail-out signal is given. 

e. Evacuate aircraft on the final bail-out signal. 

Navigator (C-47 ond RID Srei•s aircraft). 

I hr nnsigtifor sill 

a. Acknowledge pilce's bail-out instructions, ad-
just his parachute, and don an entiexposure 
suit and life vest if over water. 

b. Give final aircraft position report to the pilot, 
co-pilot. and radio operator. 

c. Unlock door and kick dosn on the yellos emer-
gency release latch at the main cargo door 
forward end and push the door from the aircraft. 

WARNING 

The person jettisoning cargo door 
will be secured to the interior of the 
aircraft fuselage. 

NOTE 

On some aircraft there is no pro-

 

vision for jettisoning the air stair 
door. 

d. Evacuate aircraft on final bail-out signal. 

3-211 

Radio Operator. 

The radio operator will: 

a. Acknowledge pilot's bail-out instructions. 

b. Transmit distress signal and position report, 
and continue to do so until the final bail-out 
signal. 

c. ()on an antiexposure suit and life vest if over 
water. adjust parachute. 

d. Screw down the transmitter key. 

e. Evacuate the aircraft on final hail-out signal, 
taking code hook and radio operator's flimsy 
(notebook). 

Flight Mechanic or Steward. 

Ihe flight mechanic or the steward will: 

• . Prepare passengers for bail-out. 

b. Doo an antiespoture suit and life vest II over 
water, adiust parachute. 

c. Control movement of passengers to main cargo 
door. 

d. Bail out after all r grrs have evacuated. 

OVERSIATER RECOMMENDATIONS. 

Bail-out is not recommended unless visual contact 
is made with adequate surface help. If no rescue 
vessels are in the vicinity. hail-out should be used 
only as a last resort because of the extreme diffi-
culty of getting the crew together in the water. The 
life rafts offer survival and signaling equipment. 
In any but the warmest seas, a man will survive 
only • few hours if kept afloat by means of a life 
vest alone. Wearing an anti-expsoure suit will in• 
crease this time, but this still cannot compare with 
the length of time survival is possible in • life raft. 
If bail-out is required or decided upon, the following 
procedure is recommended: 

a. If surface help is available, it is much easier 
for rescue crews to find and rescue 2 or 3 
men at • time in • small area than to rescue 
10 or more men strung out in a long line in the 
water. Always head the aircraft in • direction 
to allow the crew to drift into the course and 
just ahead of rescue I. 

b. If surface help is not available, it is stall im-
portant to keep the crew as close together as 
possible in the water. Individual members can 
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aid each other, especially if some of them are 

mimed. Most important of all, • group of life 

rafts as much easier to find than a single indi• 

• idual. This is true whether the search is from 
• surface vessel or from an aircraft. Therefore, 
inflated rafts should be jettisoned if possible. 

Then the aircraft should be flown in as tight a 
circle a• conditions will permit, bailing out 
three or four men at a time, and then come 

mound in relation to the other men or the sur-
face vessel, befote bailing out the other mem-

bers. This will place the members as close as 

possible to the other men or the surface vessel. 

c. As in ditching, try to plan the bail-aut bef me 

the last minute. 'the pilot must warn the crew 

as soon as haul-out is decided upon. Give three 
short rings on the alarm hell, a warn the crew 
on the interphone and receive acknowledge-
me nts. 

I. then the hail-out warning is given, crew mew-
hers should check each other's equipment to 

insure that all straps and packs are properly 
secured and adjusted. Upon receiving the bail-

 

out signal, crew and p gets will leave 
with the least possible delay, through the main 
cabin door, 10 accordance with the Above pro-
cedure, or as prescribed by the pilot to cope 

with the particular emergency. 

FUEL SYSTEM FAILURE. 

VAPOR LOCK. 

Vapor lock can cause malfunction of the fuel system 

when the fuel boils or when the fuel is supersaturated 
with an. The usual indications start with regular and 

rapid engine surging at high frequency, usually fol-

lowed by an irregular surge of greater magnitude with 

extreme fuel pressure fluctuation. Vapor lock can be 

corrected by retarding the throttle and placing the 

fuel booster pump ON. 

ELECTRICAL POWER SYSTEM FAILURE. 

GENERATORS. 

(See figure L-10, Malfunctions d Multi-tient-risco! O.( 

Electrical Systems.) 

If there is no indication on the ammeter, but the other 

indicates a normal reading, make the following check. 

If the switch for the malfunctioning generator is ON, 

turn it OFF and see whether the reading of the other 

ammeter increases. If it does, the trouble may be 

attributed to the instrument and the generator may be 

turned on again. 

On aircraft with the priority bus system installed, If 
the bus priority relay disconnects the No. 2 bus 
system for any reason, the remaining generator will 

automatically supply power to the failed bus. 

HYDRAULIC POWER SYSTEM FAILURE. 

Failure of the normal hydraulic systems will usually 

be indicated by the loss of both system pressure and 

of fluid in the sight gage on the hydraulic control 

panel. 

NOTE 

Outing flight when hyirauiic units 

are being operated, the movement of 

fluid within the reservoir may draw 

the fluid from the level sight gage; 

however, when no hydraulic units 

are being operated, the fluid level 

in the sight gage will 111r. 

In the event of system failure place the controls of 

all hydraulically operated units in the OFF positions. 

NOTE 

The hydraulic fluid reserve of L 

quarts doe• 1104 show on the sight 

gage. 

COWL FLAP EMERGENCY OPERATION. 

If a loss of hydraulic pressure occurs and it is 

orcessary to operate the cowl flaps, turn the cowl 

flap handle to the requited position, operate the 

hydraulic hand pump until the .kstred cowl flap 

position is obtained, and turn the cowl flap handle 

to the ()F F position. 

WING FLAP EMERGENCY OPERATION. 

If a loss of hydraulic pressure occurs aod it is 

necessary to operate the wing flaps, move the wing 

flap lever to the desired position, Actuate the hy-

draulic hand pump, then return flap lever to neutral. 

LANDING GEAR SYSTEM FAILURE. 

LANDING GEAR EMERGENCY EXTENSION. 

a. SUL/ v.the OFF-

 

b. Landing gear lever — OOIAN. 

c. Operate the hydraulic hand pump until the 

gear is down and spring locked. Visually 
observe the gear position. 

d. Landing gear lever — NEUTRAL. 
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_  

t CAUTION 

Place latch lever an POSITIVI 
LOCK position only alter the gear 
is fully extended and normal pres-
sure i• indicated, since the spring 
lock action catch is locked closed 
in the POSITIVE LOCK position. 

e. ( heck landing gear warning lights — tireen 
light ON, red light U} F. 

I. Landing gear latch laser — POSITIVE LOCK. 

It. ( heck landing gear warning horn for gear 
down and locked indication by retailing 
t hrottle. 

LANDING GEAR HYDRAULIC LINE FAILURE. 

In the event of a complete line failure, the gear can 
he snapped down so that the latches will engage. 
Return the landing gear lever to NEUTRAL as soon 
as it is certain that the safety latches have engaged, 
so as to conserve all the fluid and pressure possible 
for wing flap and brake operation. If the above con-
dition exists, the green landing gear warning light 
will go on when the lever is returned to NEUTRAL. 
but the pressure shown on the landing gear system 
pressure gage may fall rapidly !O 

LANDING GEAR SAFETY LATCH FAILURE. 

'he aircraft may he safely landed whether or not the 
landing gear safety latches are engaged, providing 
the landing gear is fully down, the hydraulic system 
pressure is 850 to 900 psi, and the landing gear lever 
is in the DOWN position. Pressure in the landing 
gear actuating struts is indicated on the landing gear 
pressure gage. The horn will continue to sound and 
the red light will stay on, since the switches are 
connected to the safety latch and landing gem lever. 
When landing under these conditions, the gear is 
held in the extended position by the pressure of the 
hydraulic fluid against the retracting strut pistons. 
When the brakes ate applied, the resulting rotative 
force will have • tendency to cause the gear to re-
tract, moving the pistons up in the struts and re-
sulting in an increased pressure in the landing gear 

downlines. To eliminate the possibility of • line 
failure due to the excessive rise in pressure caused 
by the piston moving up in the strut, the brakes 
should be used only if absolutely necessary. If the 
length of the runway necessitates the use of the 
brakes, apply them as lightly as possible and, in 
any event, limit the pressure applied to the brakes 
so that the pressure indicated on the landing gear 
pressure gage does nor exceed 1500 psi. 

LANDING WITHOUT HYDRAULIC SYSTEM 
PRESSURE. 

A landing without fluid pressure would be necessary 
only in case of failure in the lines from the hand pump 
to the retracting struts. In this case, the landing 
gear down position latches will hold the gear in 
place, and • safe landing can be made. Move the 
landing gear lever to the DOWN position to allow as 
much fluid as rossible to get into the actuating strut, 
and then zoom the aircraft as required to snap down 
the gear and engage the latches. Return the control 
handle to NEUTRAL. If the warning light is green. 
it indicates that the latches have engaged and a nor-
mal landing can be made. 

BRAKE SYSTEM FAILURE. 

If the pressure gage reads below 600 psi and the hy-
(bailie system is connected to the operating engine. 

or if both engines are operating and the pressure 
gage reads below 600 psi, carry out the hydraulic 
braking operation with the aid of the hydraulic hand 
pump, leaning the stir valve in the OFF position. 
The co-pilot should operate the hydraulic hand pump 
to supply pressure to the brakes. The pump handle 
will move each time the brakes are applied. About 
50 pounds pull should be exerted on the pump handle 
continuously until the brakes are no longer required. 
When the brakes are hand-operated in this manner, 
no pressure will show on the gage. Apply the brakes 
with one steady application. 

EMERGENCY ABBREVIATED CHECK LIST. 

Your emergency abbreviated checklists are now con-
tained io T. O. 1C-47-CL-1-1, -1-2, .1.5, -I-4. and -1-5. 
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SECTION IV 
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HEATING AND VENTILATING SYSTEM 

This beating and ventilating system I figure 4.1) is the 
exhaust-heated type and consists of two heat ex-
changers, one mounted on each engine exhaust tail-
pipe, two mixing chambers, two nacelle spill valves, a 
28-volt d-c emergency defrosting blower for windshield 
and astrodome defrosting, four 28-volt d.c critical 
temperature warning lights, two critical tempera-
ture thermoswitches, the necessary insulated ducting. 
airscoops, outlet valves, and controls. Ram air entering 
the heat exchanger is heated by the exhaust tailpipe, 
then routed through the nacelle spill valve to the 
mixing chamber. Here the heated air is mixed with 
ram air from a scoop in the proportions necessary for 
regulating the temperature, and routed to the various 
outlets. The left heat exchanger supplies heated air to 
the main cabin outlets, the windshield and astrodome 
defroster outlets, the pilots handwarmer outlets, and 
the navigator's station outlets. The right heat ex-
changer supplies heated air to the radio operator's 

station outlets, the pilots' footwarmer outlets, and the 
autopilot servo unit housing. The hot air flow from the 
heat exchangers is continuously supplied to the heat-
ing system when the engines are operating. Heating 
ssstem operation is discontinued by positioning the 
nacelle spill valve controls to spill the hot air flow, 
from the left and/or right heat exchanger, overboard. 
Ventilation for hot weather operation is obtained by 
spilling the heated air overboard and permitting only 
the ram air flow from the mixing chamber airscoops 
to be routed through the system. In addition, each 
outlet location is provided with a control valve to 
regulate the flow of heated or ventilated air, as de-
sired. Two control boxes, one located in the cockpit 
and one located at the radio operator's station, contain 
the necessary controls for regulating the temperature 
in the fuselage compartments. The two spill valves, one 
in each nacelle, are controlled from the radio oper-
ator's control box. A defrosting control valve at the 
navigator's station controls the flow of air to the 
main cabin and defrosting outlets, and turns on 
the emergency defrosting blower. 
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MIXING CHAMBER CONTROL KNOBS 

Two posh-pull mixing chamber control knobs plac-
arded HOT-COLD, one located on the control box 
(kart 4-11 at the radio operator's station, and the 
other 'fleeted on the control box 'figure  4-1r behind 
the co-pilot's seat, arc used to mechanically position 
the butterfly valves in the left and right mixing 
chambers respectively. When the knob on the co-
pilot's control box is in the HOT position, the sakes 
in the right mixing chamber are positioned to shut off 
the ram air flow from the' airscoop and open the hot 
air flow from the right brat exchanger to supply the 
respective outlets with be.ated air. When the knob 
is in the COLD position, the salses are positioned III 

shut oil the ion all. fills If ..t i he right heat exchanger 
and open the ram AO tlow from the rostoop to supply 
the respectise outlets with ventilating air. Any inter. 
medirte position of the control knob will preside a 
mixture of ram and heated air in proportion to the 
control knob setting. 1 he left mixing chamber ton• 
trol km ,b at the rail to ',petrifies station tontrols thy 
ram roil hot Alf flow front the kit nosing chanibc-r, 
.ind functions in the same manner as the right mixing 
chamber control knob at the co-pilot's station. 

NACELLE SPILL VALVE CONTROL KNOBS 

I MO n.welle tpill srlse control knobs. 
MAT-SPILL, art located on the contrail hoc 'figure 
4.0 at the radio operators station. 1 hew posh-poll 
knobs are used to spill the heated air auserborrd ahc•n 
heating system operation is not desired, or during 
hot weather operation when told air flow is desired Of 
when a critical temperature warning light illuminates. 
Vs hen either control knob is in the SPILI. position, 
the corresponding spill sake is opened mechanically 
to eshatist the heated air overboard. When the knob 
is in the HEAT pa n, the spill sake it closed, and 
the heated air is routed to the mixing chamber and 
ii hiition ducts. No intermediate positions are pro-

 

vided for the spill sakes. 

DEFROSTING CONTROL VALVE HANDLE 

A mechanically operated defrosting control salve 
handle (figure 4-/a. located at the nasigator's station. 
controls the flow of heated air from the left heat 
exchanger to the windshield. astrodome. and the main 
cabin compartment. and Also turns ON the emergency 
defroster blower. The control handle has the following 
placarded positions: NORMAL DEFROST-BLOWER 
OFF. CABIN HEAT, and EMER DEFROST -BLOWER 
ON. When the control handle is placed in NORMAL 
DEFROST-BLOWER OFF position, the control salve 
is positioned to shut off the heated air flow to the main 
cabin and route heated air to the pilots handwarmer 
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outlets and to the amdshiclils and Astrodome for de-
frosting. When the handle is positioned to CABIN 
HEAT, the control sake shuts off the heated air flow 
to the defroster outlets and routes heated air to the 
main cabin compartment. When the control handle is 
noised to the EMIR DFFROST•BLOWER ON posi-
tion, the emergency defrosting control salve shuts Off 
the cabin heat, routes the heated air flow to the emer-
gency defrosting hlosser, And a ttttt formally positions 
a 28-volt dc spong•loaded switch to turn ON the emer• 
gency defrosting bloaer motor to supply an increased 
quantity of heated air to the pilots' handuarmer out-

 

lets and to the windshields and Astrodome for def • 
mg When the control is mined from this IMO n. the 
switch AUltIMAtIl.illy returns to OFF position, shutting 
off the blower motor. 

AIR OUTLET CONTROL HANDLES 

I he air let control handles, tune located at COI 
Alf 0011Ct At the crew +tritons, mechanically control 
the anti taint of Alf relersed through the outlets. 

CRITICAL TEMPERATURE WARNING LIGHTS 

Four 28-rolt ti-c efttleAl tffIllr•ff Mute warning lights 
are peovided, two on the main instrument panel 
II7, figure 1-11. an I to. figure 1-121, and taut 
Above the control fuox At the r,a,lao OrftAtOt. • station. 
the Imo %arning lights At each station. one far 
the RIGHT spill valve and one foe the LEI I spill 
salve, are illuminated by thermal...itches located on 
the right rnd left spill vAlve assemblies ifigure I-11 
nhen trIllrefAltaf esceed approximately 2320( 
I 30° F ). The respective aatning light or lights will 
go out when the temrervture falls below these limits. 

DEFROSTER FANS AND SWITCHES 

ISO 28-xolt defrosting fans are installed, one 
above And aft of the pilot's seat. and the other 
above and aft of the co-pilot's seat. Si defroster 
fan switch is located on top of each fan. then the 
switch as positioned ON, a 20-volt d-c circuit is 
closed to start the fan motor, then the switch Is 
,ositioned Of F. the fan circuit is opened. 

HEATING AND VENTILATING SYSTEM 
OPERATION 

Heating (Flight or Ground). 

1. Indisidual Alf outlet control handles —Open (as 
required). 

2. Mixing chamber control knobs — HOT tor as 
required for desired temperature). 

3. Nacelle spill salve control knobs — HEAT. 

A. Defrosting control valve handle — CABIN 
FIF:AT (of required I. 
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CAUTION , 

If a [MICA temperature warning light 

illuminates, it is imperative that the 

respective nacelle spill sake be opened 

immediately to spill the heated air 

overboard. When the light goes out, 

the spill sake may be closed again. 

If an engine is feathered, the respec• 

tise Spill %MAC should he opened to 

spill the air oserlx+ard, and the respec-

tise mixing chamber control knob 

should be placed in 110T position. to 

eliminate air flow through the system. 

Ventilating. 

I. Individual or let controls — OPEN las re. 

quired I. 

2. Nacelle spill %rise control knobs — SPILL 

4. Mixing chamber control knobs — COW toe as 

required for desired sentilationd 

i. Defrosting control sake handle — CABIN 

HEAT of main cabin %etiolation is required). 

Windshield and Astrodome Defrosting 

(Normal Operation). 

I. Nasigatiies station heat outlet — CLOSED. 

2. Mixing chamber control knob at radio Dm-

ator's station — HOT. 

4. Left nacelle spell sake control knob — HEAT. 

t. Defrosting control valve handle — NORMAL 

DEFROST-BLOWER OFF. 

Note 

Cabin heat is not asailahle during tie-

frosting operation. The mixing cham-

ber control knob at the co-pilot's sta-

tion may be positioned to HOT to fur-

nish heat to the cockpit and the radio 

operator's station, as desired, during 

defrosting operation. 

Windshield and Astrodome Defrosting 

(Emergency Operation). 

I. NJ\igator's station heat outlet — CLOSED. 

2. Mixing chamber control knob at radio oper-

ator's station — HOT. 

3. Left nacelle spill cake control knob — HEAT. 

4. Defrosting control sake handle — EMER DE-

FROST-BLOWER ON. 

CARGO SPACE HEATER. 

A gasoline heater, with a rated output of 200,000 

BTU per hour is installed in the aft end of the cargo 

compartment. It is • fuel injection type heater. 

lot operation the heater requires gasoline, from the 

regular fuel system, under pressure, electric current 

tor ignition. and a flow of combustion and ventilating 

air. A control panel is mounted on the heater. 

HEATER OPERATION: 

I. I urn on inverter at the power systems IWIC1100 

box. 

2. Put manual heater salve In the opEN position. 

3. Turn the hearer switch ON. 

4. Use manual heat control to obtain the required 

cabin temperature. 

HEATER OPERATION FOR VENTILATION 

I. I urn heater switch Oil--

 

2. Put manual heater valve in OPEN position. 

4. Maximum ventilation is obtained when the 

manual heat control is in the OPEN position. 

NOTE 

to shut off All airflow put the 

manual heater valse in the ( 1.0SEO 

position and the manual heat con-

trol an the HOT position. 

HEATING AND VENTILATING SYSTEM 

(C-117 SERIES AIRCRAFT). 

The heating and ventilating system (figure 4-2) is the 

exhaust-heated type and consists of two heat exchang• 

ers, one mounted on each engine exhaust tailpipe, one 

mixing chamber, two nacelle spill valves, a 28-volt d-c 
ground defroster blower for windshield defrosting. 

two 28-solt d-c critical temperature warning lights, 

two critical temperature thermoswitches. the neces-

sary insulated ducting. airscoops. outlet valves and con-

trols. Ram air entering the heat exchangers is heated 

by the exhaust tailpipe, then routed through the 

nacelle spill sakes to the mixing chamber. Here the 

heated air is mixed with ram air from a scoop in 
the proportions necessary for regulating the tempera. 

cure in the main cabin and lavatory. A bypass duct is 

connected to the ducting from the right heat exchanger 
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in route the heated air through A bypass valve to the 

cockpit for the pilots footwarmer outlets, and the 

windshield defroster outlets. When the bypass control 
cake is positioned to route the MAYirtilIT quantity of 

heated air to the cockpit outlets. MI per cent of the 

heated air from the right heat exchanger will bypass 
the mi•eng chamber and be routed to the cockpit ow-
lets. 11w heated air from the left heat exchanger and 

pcation of the heated air from the right heat ex-
changer idetwittling tin the position of the hs pass salve 
control, d to the mixing chamber for  
lion to the main calun and las: y outlets (figure 4.21. 
Ventilatuin for Nit %rather tip:ration is obtained by 
spilling the heated Alf its crboard and permitting only 
the sold air floss through the system. The two spill 
sakes, one in each nacelle. are controlled front the 
stakpit. During 'light. %enamor; for the main cabin 
is supplied by two rani air ducts estending ,thing 
either side of the main tabin it Ii Millets At t lie 
passenger seat lot AgillfIS and in the lasatory. The sup. 
pls of ventilating air m the main cabin is regulated by 

controls on the main cabin foruard bulkhead. A 
ground air conditioning inlet. located on the right side 
of the aircraft adiacent to the Lis M00% pros ides for 
ventilation of the main cabin from an external 11111rte. 

'a is control 11.1%A.,. tine losaoal in thy cockpit and one 
located on the right forward side tif the main cabin 
holkhead, contain the necessars ii flirt for regulating 
the temperature in the cockpit and the main cabin 
.ireas. An airscoop. mounted on the fuselage beimt the 
cockpit. is provided to Admit ram air through the duct-

 

ing to the pi hits hanwarmer lets for sentilation. 
or fill' 1111“ure taith the heated air flow during heating 
vs stem operation. A control is provided in the cockpit 
to regulate the air flow from the scoop. The ground 
defroster ',hisser is energired by A control in the cock-
pit. A carbon monoxide warning system is provided to 
militate the presence of carbon  nusunumsude in the heat-
ing system by illuminating a warning light in the 
cockpit. 

MAIN CABIN HEAT CONTROL KNOB IC..117 
SERIES AIRCRAFT). 

A main cabin heat control knob figure 4-2), located 
on the right forward side of the main cabin bulkhead, 
is used to mechanically position the butterfly valves 
in the mixing chamber. The control knob has COLD 
and HOT positions. When the knob is mused to the 
COLD position, the salves in the mixing chamber are 
positioned to shut off the hot air flow and open the rant 
air flow. When the control knob is mosed to the HOT 
position. the salves are positioned to shut off the ram 
air flow and open the hot air flow. Intermediate posi-
tions of the control knob will provide a mixture of 
ram and hot air in proportion to the control knob 
setting. 
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NACELLE SPILL VALVE CONTROL KNOBS 
IC-117 SERIES AIRCRAFT!. 

Two motile spill sake control knobs. one for the 
right nacelle spill valve and one for the left nacelle 
spill SAM', are located on the control box (figure 4.21 
behind the copilots seat. These push-pull control 
knobs placarded HEAT-DUMP are used to spill the 
heated air overboard when heating system operation is 
not desired, or during hot weather operation when .1 
cold air flow is desired. or when a critical temperature 
warning light illuminates. When either control knob 
is moved to the DUMP ra n. the spill sake is 
mechanically opened to exhaust the heated air over• 
board. VI'Isen the knob is mimed to the II EAT position. 
the spill sake is closed. and the heated air is routed to 
the mixing chamber and di 'button ducts. No inter. 
mediate positions are I ides) hir the spill VARA41. 

BYPASS CONTROL KNOB IC-117 SERIES 
AIRCRAFT). 

A lis pass control knob, located tin the control box 
( figure 4.2) behind the copilot's scat, mechanically 
regulates the bypass sake to control the proportion of 
hot air desired in the cockpit. When the control knob 
is moved to the PILOT position, the bypass valve is 
positioned to deliver a maximum quantity of heated 
air to the cockpit. When the knob is 'nosed to the 
MIXING CHAMBER post t i cc n. the bypass sake is 
piisitioned to deliver A maximum quantity of heated 
air to the nosing chamber. Intermediate positions of 
the contrail knob still provide a flow of hot air in pro-
portion to the control knob setting. 

COLD AIR CONTROL KNOB (C-117 SERIES 
AIRCRAFT). 

A cold air control knob, located on the control box 
(figure 4.21 behind the co-pilot's seat, is used to regu-
late the valve in the inlet of the cockpit airsccap. 
When the control knob is in the COLD position, the 
sake is mechanically positioned to admit ram air 
through the ducting to the pilots' footwarmer out-
lets and windshield defroster outlets. When the knob 
is in the OFF position, the salse is positioned to shot 
off the rani air supply. Intermediate positions of the 
control knob will pros ide a flow of ram air in propor-
tion to the control knob setting. 

DEFROSTER HEAT CONTROL KNOB (C-117 
SERIES AIRCRAFT). 

A defroster heat control knob, located on the control 
box t flgure 4.2) behind the co-pilot's seat, controls the 
flow of hot air to the windshield for defrosting by 
positioning a valve in the outlet ducting. When the 
control knob is moved to the ON position, the valve is 
opened to route hot air to the windshield for defrost. 
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mg. When the knob is mosed to the OFF position. the 
VAISC IS dosed, shutting off the hot air lion to the wind-
shield. Intermediate positions of the control knob 
pros ide heated air flow in proportion to the •ontrol 
knob setting. 

HOT AIR CONTROL KNOB (C-117 SERIES 
AIRCRAFT). 

A hot air control knob, located on the control box 
( figure 4.2) behind the copilot*, seat. is placarded 
MAX. DEFROST and cocKpn and is used to posi-
tion a sake in the pilots' fontwarmer outlet*. When 
the control knob is mosed to the MAX. DEFROST 
position, the salve n mechanically closed and a greater 
quantity of heated air is rooted to the defroster outlets. 
When the knob is mined to the COCKPIT position. 
the .0 se is opened to suppls hot Air to the pilots.  foot-
warmers Intermediate positions pros ide A hot air flow 
to the footwarmers in proportion co the control knob 
setting 

GROUND DEFROSTER BLOWER CONTROL KNOB 
(C-117 SERIES AIRCRAFT). 

A ground defroster blower control knob I figure 4.2o, 

.1114/%1: and to the fear Of the cispilot•s wit, has 
the placarded positions GROUND BLOWER and 
FLIGHT. When the knob is incised to the GROUND 
BIONrER position. a valise in the blower duct is 
opened and a springlioded switch is automatically 
positioned to close a 28-solt d-c circuit in order to turn 
ON the ground defroster blower to supply air to the 
windshields for defrosting during ground operation. 
When the control knob is mosed to the. FLIGHT posi• 
lion. the blower switch automatically returns to the 
OFF position, shutting off the blower motor, and the 
vahe is closed. During flight, the ground defroster 
blower control should he in the FLIGHT position; 
however. during emergency defrosting conditions, the 
GROUND BLOWER position may he used to supply 
an increased quantity of heated air to the windshields. 

CRITICAL TEMPERATURE WARNING LIGHTS 
(C-117 SERIES AIRCRAFT). 

The two 28.volt d-c critical temperature warning lights. 
placarded RIGHT and LEFT, are located on the main 
instrument panel (17. figure 1-11). The warning lights 
are illuminated by therrnoswitches located in the right 
and left spill valve assemblies (figure 4-2) when tem-
peratures exceed approximately 232C (450'Fl. The 
respective warning light or lights will go out when the 
temperature falls below these limits. 

CARBON MONOXIDE WARNING LIGHT AND 
RESET BUTTON (C-117 SERIES AIRCRAFT). 

A 28-volt d-c carbon monoxide warning light, installed 
on the main instrument panel (30, figure 1-11), is con-

 

rid led J 28.s u,li d-c carbon monioucle contriil box 
and signal assembly mounted on the left forward side-
of the main cabin bulkhead. This assembly samples 
the air trim, the heat exchangers. and. if concentra• 
ruins of nuire than 0.1105 to won per cent of carbon 
monoxide are detected, a bimetal element switch is 
acts•ated and in turn illuminates the carbon monoxide 
warning light. The 28.solt d-c reset button. located 
immediate!, left of the carbon monoxide warning 

light W. figure I-10. is used to chinic the warning 
light circuit. 

DEFROSTER FANS AND SWITCHES (C-117 
SERIES AIRCRAFT). 

Two 28-volt il-e defrosting fans Are installed. one 
above .and aft of the pilot's seat. And the other 
above and aft of the co-pilot's Wit. A 28-volt 
ON-OFF switch is located on top of each fan. then 

the switch is positioned to (IN. • 28-volt circuit 
is closed to start the fan motor. then the switch is 
positioned to OFF, the fan Circuit is opened. 

CABIN COLD AIR VENTILATION SYSTEM 
(C-117 SERIES AIRCRAFT) 

Additional ventilation for the main cabin is supplied 
by two ram airscoors, one located on either side of the 
fuselage. The ram air from the stoops is ducted along 
either side of the main cabin interior to the adjustable 
swivell-tvpc outlets at each passenger SCAI location and 

in the Lisatory. Controls for regulating the ram air 
How through the stem Are located on the main cabin 
forward bulkhead. 

Cabin Cold Air Control Knobs. 

Two cabin cold air control knobs. with OPENED and 
CLOSED positions, are located on the main cabin 
forward bulkhead, one on either side. When the con-
trol knobs are in the OPENED position, the inlet 
%ARC in each cabin cold air duct is mechanically 
opened to admit ram air to the main cabin. When the 
control knobs are in the CLOSED position, the inlet 
Sahel are closed to shut off the cold air supply. 

HEATING AND VENTILATING SYSTEM 
OPERATION C-117 SERIES AIRCRAFT). 

Hooting (Flight Of Ground). 

I. Nacelle spill valve control knobs — HEAT. 

2. Mixing chamber control knob — HOT. 

3. Cold air control knob — OFF. 

4. Bypass control knob — PILOT (or as desired). 

5. Hot air control knob — COCKPIT. 

4-7 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



Section IV T. 0. IC•42.1 

6. Defroster heat control knob — OFF. 

CAUTION 1 

If a -al temperature warning light 
illuminates, it is imperative that the 
respectise nacelle spill valve be opened 
immediately to spill the heated air 
overboard. When the light goes out. 
the spill sake may be closed again. 
If an engine is feathered, the respec• 
tise nacelle spill valve should he 
opened to spill the air overboard, and 
the mixing chamber control knob 
should he placed in the HOT position, 
to eliminate air flow through the 
system. 

Ventilating. 

I. Nacelle spill valve control knobs — DUMP 

2. Cold air control knob — ON. 

5. Main cabin heat control knob — COLD. 

4. Bypass control knob — MIXING CHAMBER. 

S. Hot air control knob — COCKPIT. 

6. Cabin cold air control knobs — OPENED. 

7. Main cabin individual cold air outlets — As 
desired. 

Windshield Defrosting (Normal Operation). 

I. RH nacelle spill salve control knob — HEAT. 

2. Cold air control knob — OFF. 

3. Bypass control knob — PILOT. 

4. Defroster heat control knob — ON. 

S. Hot air control knob — MAX. DEFROST (if 
required I. 

6. Ground defroster blower control knob — 
FLIGHT. 

Windshield Del rosting (Emergency Operation). 

I. Rh nacelle spill valve control knob — HEAT. 

2. Cold air control knob — OFF. 

3. Bypass control knob — PILOT. 

4. Defroster heat control knob — ON. 

S. Hot air control knob — MAX. DEFROST. 

6. Ground defroster blower control knob — 
GROUND BLOWER. 

CARBON MONOXIDE INDICATION (C-117 

SERIES AIRCRAFT). 

If the carbon monoxide warning light illuminates. 

check for presence of carbon monoxide as follows: 

I. Flight crew — Don oxygen masks and place 

diluter lever at 1(XY.T OXYGEN. 

4-8 

2. Press the carbon monoxide reset button for a 

minimum of seconds, 

S. Place the right nacelle spill salve control knob 
in the HEAT position. 

4. Place the left nacelle spill salve control knob 
in the DUMP position. 

S. Wait a few seconds for the signal assembly to 
indicate. If the red light illuminates, carbon 
monoxide is in the right heat exchanger. 

6. Reverse the positions of the nacelle spill take 
control knobs and test the left beat exchanger 
in the same manner. 

7. Place the nacelle spill valve control knob for 
the faulty heat exchanger in the DUMP posi• 
tiort. 

R. Place the main cabin heat control knob in the 
COLD position to ventilate. 

ANTI-ICING AND CEICING SYSTEMS. 

PROPELLER DEICING SYSTEM. 

The propeller deicing system utilizes isopropvl alto. 
hol supplied from a 4 US gallon supply tank located 
behind the pilot's seat. The system includes a pump 
mounted on A 28-volt al.c motor, a filter, a shutoff valve, 
a slinger ring on each propeller hub, and the necessary 
piping. A switch and rheostat is located in the cockpit 
to energize the pump motor circuit and control the 
speed of the pump motor. The fluid is pumped from 
the supply tank through the shutoff valve and filter 
into the stinger rings. Distributor lines from the rings 
supply each blade. For fluid specification and filler 
point location. see figure 1-30. 

Prop•Ilat Nicer Switch. 

An ON-OFF propeller (ricer switch Is mounted on 
the electrical control panel (12. figure 1-1i, 10. 
and 5, figure I-14). When the propeller 'leiter 
switch is in the ON position, a 25-volt .1-C Cif( Ulf 

is completed to the propeller deicer rheostat. The 
OFF position opens the circuit to the rheostat. 

Prop•Ilar Deicer khoostat. 

A propeller deicer rheostat, located to the right of and 
behind the pilot's seat (13. figure 1-6 and 14, figure 
1-8). completes a 28-volt d-c circuit to the pump motor 
and controls the speed of the motor. When the rheo-
stat is in the ON pcssition. the pump motor is ener-
gized, provided the propeller deicer switch is in the 
ON position. When the rheostat is in the full clock• 
wise position, fluid will flow at the minimum rate 
(approximately I 2  gallon per hour). When the rheostat 
is turned COUNTERCLOCKWISE from the full clock-
wise position, the fluid flow gradually increases until 
a maximum flow (approximately 3 gallons per hour) 
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is reached when the rheostat is in the fully counter• 
clockwise position. If the rheostat is turned counter-
clockwise beyond the maximum flow position, the 
pump motor will be turned OFF. 

NOTE 

On some aircraft the rheostat is 

reversed. 

Propeller Deicer Valv• Handle. 

A propeller deicer sake handle. located behind thc 

pilots seat and beton the deuctritt fluid supply tank, 

mechanically positions the shutoff salve that controls 

deicing fluid flow to the propellers. "The handle has 

unmarked OPEN and CLOSE pi • . When the 

deicer valve is moved to the OPEN position (aligned 

with supply line), the shutoff sJIVe is met hanicalls 

opened to supply deicing fluid to the propellets 

Moving the deicer valve handle to the CLOSE post 

thin (at right angle to the suppls line). doses the 

shutoff Valve. stopping fluid flow through the system. 

Propeller Deicer System Operation 

I. Ti. start, propeller deicer valve handle—OPEN 

(aligned with supply line). 

2. Propeller deicer switch—ON. 

3. Propeller deicer rheostat—ON (regulate as re• 

quired). 

4.T. stop. propeller deicer rheostat—OFF. 

5. Propeller deicer, switch—OFF. 

Propeller deicer valve handle—CLOSE (right 

angle with supply line). 

CAFSBURETOR DElc.:ING SYSTEM 

The carburetor deicing system furnishes alcohol to 

the carburetor air intake throat for the removal of ice. 

The carburetor deicing system and the windshield 

de-icing system utilize a common supply tank with a 

capacity of 11.5 US gallons. The supply tank is located 

under the right wing fillet. with the filler neck emend-

ing through the fillet. On some aircraft, a filler neck is 

also located behind the co-pilot's seat to replenish 

the carburetor and windshield alcohol supply during 

flight, if required. The system includes a pump 

mounted on a 28-sult dc motor, a filter, and a relief 

valve to allow excess fluid Co flow back into the tank 

in the event of excessive pressure. Operation of the 

pump motor is controlled by a switch located in the 

cockpit. A control valve as also provided in the cockpit 

to shut off the alcohol supply when carburetor de-icing 

is not required. With continuous operation, the fluid 

output of the pump is approximately 8 gallons per  

hour. For fluid specification and tiller points. see 

figure 

Carburetor and Windshield Deicer Switch 

the carburetor deicer switch, located on the elec-

trical control panel (13. figure 1-13 and 8, figure 
I-14). has ON and OFF positions. then the switch 

is placed ON. • 28-volt rl-c circuit is closed to ener-

gize the pump motor to supply alcohol to the cartap 

rellOtS under pressure for continuous operation, pro-

'bled the control valve handle is ON. In the OFF 

position. the circuit is opened to discontinue system 

operation. on some aircratt • 3-position 28-volt d-c 

windshield deicing  switch Ili. figure 1-13 and 23. 

figure 1-14l is located on the electrical control panel. 

%hen the switch is placed ON. the circuit is closed 

to energize the pump moos to suppls Alcohol to the 

aindshield under pressure for continuous operation, 

provided the control valve handle is turned ON. 

When the switch is placed in the Mt Al spring•Ioaded) 

position, momentary operation of the system is pro-

vided for occasions when it is desired to operate the 

system only during short intervals. In the MI 

position, the circuit is opened to discontinue system 

operation. 

Carburetor Deicing Control Valve Handle 

The carburetor deicing control valve handle, located 

to the right id and abuse the co-pilot's seat (6. figure 

1-7), controls the supply of alcohol from the supply 

tank to the carburetors. The handle is turned ON to 
supply alcohol tor operation of the carburetor deicing 

system, provided the carburetor deicer switch is ON. 
"the handle is turned OFF to shut oil the fluid supply 

to the- cad 'tics 

CARBURETOR DEICER SYSTEM (R4D SERIES 

AIRCRAFT). 

The carburetor deicing system utilizes a 28-volt dc 
pump motor to .supply alcohol to the carburetor air 

intake throat for the refIllIVal of ice. The II US. gallon 
supply tank is located in the right forward baggage 

compartment. A shutoff valve is located immediately' 

below the supply tank. Operation of the pump motor 
is controlled by a switch located in the cockpit. The 
fluid output of the pump for continuous operation is 

approximately 8 gallons per hour. For Ovid specifics. 

ruin and filler points. see figure 1-30. 

Carburetor Deicer Switch (R40 Series Aircraft). 

The carburetor deicer switch, located on the electrical 

control panel figure 1-14). has ON. MOM, and OFF 

positions. When the switch is placed ON, a 28-volt d-c 

circuit is closed to energize the pump motor and supply 

alcohol to the carburetors under pressure for continu-

ous operation, prosided the shutoff valve below the 

supply tank is opened. When the switch is placed in 
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the MOM (spring•loaded) position, momentary opera-
tion for short intersals is provided. In the OFF posi-
tion, the circuit is opened to shut off the pump motor. 

WINDSHIELD DEICING SYSTEM 

The windshield deicing system is designed to furnish 
alcohol to the outside of the windshields to remove ice. 
The system utilires the same supply tank and pump 

 as the carburetor deicing system (we the para• 
graph on Carburetor Deicing System, this section). 
The alcohol sprayed on the front windshields can he 
used in contunction with the windshield wipers. The 
pomp is controlled by a switch in the cockpit, and the 
rate of alcohol flow to the windshields is controlled by 
a needle valve control located in the cockpit. A con• 
trot valve is also pros tiled to shot off the fluid supply 
when system oper.  is not necessary. For fluid 
pet ificat ion and tiller point location. see figure 1-30. 

Windshield Deicing Control Valve Handles 

Two windshield deicing control valve hand es. one 
located to the left of the pilot's wat and one located 
to the right of the copilot's seat (10, figure 1-6 and 12. 
figart 1-7b control the supply of alcohol from the 
supply tank to the windshields. The handle is turned 
ON to supply alcohol for operation of the windshield 
deicing system. provided the windshield detect switch 
is ON. 'The handle is turned OFF to shut off the fluid 
supply to the windshields. 

Windshield Alcohol Speed Control Knob 

I he windshield alcohol speed control knob, located 
in the see of the windshield above the main instru-
ment panel, controls the quantity of fluid flow to the 
windshields. then the knob is turned counterclock-
wise, the opening becomes wider for the passage of 
more fluid in proportion to the knob setting and, when 
the knob is turned clockwise, the opening becomes 
smaller to reduce the fluid flow. 

Windshield Deicing Hand Pump Handle 
(Some Aircraft). 

A windshield deicing hand pump handle is located 
forward and to the right of the co-pilot's station. 
Operation of the pomp handle forces alcohol through 
the perforated tubing that outlines the frames on the 
side w indshields and the sliding window panels. 

WINDSHIELD DEICING SYSTEM (RAD SERIES 
AIRCRAFT). 

The windshield deicing system furnishes alcohol to 
the outside of the windshields from a 6.5 US. gallon 
supply tank, located in the right forward baggage com-
partment (11, figure 1-30). This system contains two 
units with the same source of supply. The first unit 
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sprays alcohol by means of a hand pomp onto the tight 
and left windshields and both sliding window panels; 
the second unit sprays alcohol by means of a 28.volt 
dc motor driven pump onto the front windshields, 
and can he used in conjunction with the windshield 
wipers. The pump motor is controlled by a switch, 
and the alcohol rate of flow is controlled by a needle 
valse, both located in the cockpit. A control valve is 
ilso provided to shut off the fluid when system opera-
:ion is not necessary. For fluid specification and filler 
point location, sec figure 1-30. 

311I0dshi•Id Deicing Hand Pump Handle I840 
Series Aircraft). 

The windshield deicing hand pomp handle is located 
forward and to the right of the copilot's station 129, 
figure I-9). Operation til the pump handle forces 
alcohol thri nigh the perforated tubing that outlines the 
frames on the side windshields and the %titling window 
panels. 

Windshield Deicing Switch 
Series Aircraft). 

The (position. 28.volt th: windshield deicing switch 
is located tin the electrical  cttntrol panel figure 
1-14). When the switch is placed ON, the circuit is 
closed to energire the 28-volt cl•c pump nuitor and 
spray alcohol on the front windshields. When the 
switch is placed in the MOM (spring•Ioaded) position, 
momentary operation of the system for short intervals 
is provided. In the OFF position, the circuit is opened 
to discontinue system operation. 

Windshi•ld Deicing Control Volvo Handles (ROD 
Series Aircraft). 

Two windshield deicing control valve handles, one 
located to the left of the pilots seat and one located 
to the right of the copilot's seat t15, figure 1-8 and 
22. figure I-9), control the supply of alcohol from the 
hand pump to the right and left windshields and both 
sliding window panels. When the handle is turned on. 
the supply line is opened; when the handle is turned 
OFF, the supply to the side windshields is shut off. 

Windshield Alcohol Speed Control Knob (840 
Series Aircraft). 

The windshield alcohol speed control knob. located 
in the see of the windshield above the main instrument 
panel. controls the quantity of fluid floss to the front 
windshields. When the knob is turned clockwise, the 
opening becomes wider for the passage of more fluid 
in proportion to the knob setting, and, when the knob 
is turned counterclockwise, the opening becomes 
smaller to reduce the fluid flow. 

WING AND EMPENNAGE DEICING SYSTEM. 

A wing and empennage deicing system is installed on 
the aircraft for the purpose of remosing ice after it 
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has formed. Rubber deicing hoots are installed on the 
leading edge of each wing. each horiromal stabilizer, 
and on the •ertical stabiliter. Air pressure, sopplied 
from the pressure ports of the two engineolrisen 
saeutom pumps tone on each engine), flows through 
two oil Sep.lf310ft hi separate the oil from the Jot, 
twit theck •alses. an air filter, and through a 'boon 
take to alternately expand and contract the tuhes in 
the de-icing hoots figwre 4. I). One complete &Acing 
cycle as completed user) 10 seconds. Each cycle con-
sists of kw 8-second pressurizing periods. The first 
period: air inflates the tenter tubes on the right and 
kft outboard deicer hoot+. Second period; the upper 
and lower tubes on the right and left outboard boots 
arc inflated. Third period: the center tubas in the 
right and left inboard 114/0If are inflated. Fourth periosl. 
the tipper and lower tubes in the right and left inboard 
hoots are inflated. Fifth period. both tubes in each 
of the three stabilizer hoots Are inflated. This pulsing 
action cracks ice formations on the hoots. and the air. 
stream Mous the ice off. The distributor sal se is con. 
trolled h1 J 28.%011( ut Milf0f wit jib opens air closes 
the port in the distrib  take unit. Operation of 
the electric motor is controlled from the cockpit. A 
pressure relief salse in the air filter regulates the pres-
sure in the system. A gage located in the cockpit is 
connected to a line from the air falter and indicates 
the ststern Alf pressure. 

Wing and Eirprinnog• Diticing System Control Handle 

A sing and empennage deicing ,N*.ft to idintrol hand's 
figure 1-9). located on the in, aft of the 

copilot's station. has ON and OFF placarded positions. 

The control handle mechanically turns an arm, con-
nected at either end to a cable, to start Of •fOr the 
distributor salve motor, and position', the overboard 
ports in the di•iributor valve as required. 

Wing end Emponnog• Deicing System Pressure 
Gag*. 

A direct-reading sing and empennage deicing system 

pressure gage mounted on the main instrument panel 
(23, figure 1-11, 27, and 26, figure 1-12) indicates 

system operaiong pressure. 

WING AND EMPENNAGE DEICING SYSTEM 
OPERATION. 

NOTE 

For best results, wait until at least 

14 inch of ice hoe fa/eked before start-

ing the deicing system. If ice is too 
thin, it will crack in small patterns 
and will not have enough weight and 

body to be blown off by the slip-

stream. 

4.12 

Start the system by turning the de ic fog control 
handle to the ON position. 

I. ob•erve the pulsation 01 the deicer hoots for 
proper Oref•11011. 

:. Deicer system pressure - heck. 

NOTE 

%hen the •v•rem is operating, the 

rare sill not give • constant retort!-
ins of 8 psi in-cause of the fluctu-

 

1011 Of Alf pressure; bowe•er, it 
should reach It psi at the peak of 
each inflation in outer to properly 
inflate the individual tubes in each 
hoot. 

PITOT STATIC TUBE HEATERS. 

The two pitot static tubes (21. figure 1.1) are etch 
equipped •ith • 28-volt d-c integral heater which 
prevents ice from forming on the tubes. The heaters 
Are operated by means 01 switches located an the 
cockpit. 

Pitot Horatio Switch's. 

I he pilot heater units are controlled by two •sit/ hues, 
located in the elei.ric•I control panel, one for the 
F81). poor tube and one kw the AU r root rube 110. 

figure I-11. anti 21. 21, figure 1-14). Then either 
switch is positioned ON, the 28-volt d.c circuit is 
closed to operate the electrical heaters in the pitot 
tubes. In the OFF position, the circuit is opened to 
discontinue heater operation. 

COMMUNICATION AND ASSOCIATED 
ELECTRONIC EQUIPMENT. 

(See figure 4-4.) 

The following equipment as typical for all C-47,C-117 
and R4I) series aircraft. Each aircraft oust be check-
ed to determine the wet radio eguipaseat installed. 

RADIO SELECTOR SWITCH. 

A radio power selector switch (2, figure is 
mounted on the pilot's radio control panel, and 
selects the VHF, the UHF, or the fif- liaison trans-

 

mitter. Only one transmitter operates at • time. 

VHF COMMAND TRANSMITTER RECEIVER 
(AN/ARC-3). 

The %III,  transmitter-receiver is controlled from the 
pilot's control panel and receises its power from the 
28-volt d-c Radio Junction Bo: ((i.e No. I. The 
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equipment is line-of-sight VHF and is used for 2-way 
voice communication. air-to-air or air-to-ground. The 
set is turned on by placing the VHF 2-position ON-
OFF switch in the ON position. To turn the equip-
ment off, place the switch in the OFF position. 

UHF COMMAND TRANSMITTER-RECEIVER 
(AN/ARC•27). 

The IMF transmitter-receiver is controlled from the 
pilot's radio panel, •nd receives its power from the 
28-volt Radio Junction Box BUS No. 2. The 
transmitter-receiver has been designed to provide 
radio telephone communication in the frequency range 
of 225•0 to 399.9 megacycles between 'aircraft and 
ground or between aircraft. The transmitter may be 
tone modulated (Al) at 1020 cycles per second for 
emergency or direction•findiog purposes. The trans-
mitter-receiver provides 1750 frequency channels in 
this range and provision has been made for the 
pilot's remote selection of any of the 18 or 20 preset 
frequencies or operation of • guard frequency. On 
some installations, • quick manual tuner is installed 
on the radio panel. On these airplanes, the pilot is 
able to select any one of the available 1750 frequency 
ch•nnels which include 18 or 20 preset ones and 
guard. Transmission and reception are line-of-sight 
on the same Itequency and antenna. To turn the 
equipment on, rotate the function switch clockwise 
Itorn the off position. To turn the equipment OFF. 
rotate the function switch counterclockwise to OFF. 

( CAUTION 

411, ro preclude damage to the equipment, 
allow at least one minute for the set 
to warm up before operating. 

• tio not rotate the chtnoel selector 
while the tuning cycle is in progress. 

FIF LIAISON TRANSMITTER AND RECEIVER. 
(AN 'ARC-8 or SCR-287). 

The IIF liaison transmitter and receiver are controlled 
from the radio operator's station it, and 5, figure 
4-7) and are operated by power horn the 28-volt 4-c 
Radio Junction Box Bus No. 1. The IIF liaison set 
provides long-range 2-way code and voice communi-
cation. A key for the operation of C117 (3, figure 4-7) 
is mounted on the radio operator's table. To turn on 
the transmitter, place the radio power selector switch 
in the LIAISON position and rotate the emission 
selector switch clockwise to VOICE. CV, or MCI as 
required. ro turn off the transmitter, place the 
emission selector switch in the OFF position. To 
turn on the receiver, place the radio power selector 

4-14 

switch in the LIAISON position and move the function 
selector switch either to MVC or AVC, as desired. 
To turn off the receiver, place the function selector 
switch in the OFF position. 

INTERPHONE SYSTEM. 

Multiple interphone control panels are located in the 
flight compartment, adiacent to each crew member's 
'tattoo; headsets and hand microphones are also pro-
vided. These are operated from the interphone control 
panels (figure 1-6) at each crew member's station 
The interphone equipment provides communication 
facilities !settee° all crew members •ral enables the 
the flight compartment crew member• to use the VHF 
command set, Viii- navigation set, the liaison set, 
the automatic radio compass, and the marker beacon. 
The power source is the 28-volt d-c Radio Junction 
Box Bus Na, 2. To turn on the interphone equipment, 
turn on the aircraft power supply and see that the 
radio power circuit breaker in the main iunction boa 
and the three Circuit breakers on the radio circuit 
breaker panel (figure I-20) are in the ON position. 
To turn off the interphone equipment on the ground, 
turn off the aircraft power supply. In an emergency, 
to turn off the interphone in flight, open the circuit 
breakers. 

INTERPHONE SYSTEM (SOME AIRCRAFT). 

the interphone system provides • means of common,. 
cation between crew members and also permit crew 
participation in radio operations. Five interphone 
control panels ale provided, one for each crew mem-
ber and one at the tea/ of the main cabin compart• 
ment. The pilot and co-pilot are each provided with 
• mixer control box and a filter control, which make 
it possible to monitor all radio sets, or isolate as 
desired. Selection at the navigator's station inter' 
phone control panel and radio operator's station 
interphone panel differs in that the radio operator 
cannot select the %Alt navigation radio Alla the 
navigator cannot select the liaison radio. Selection 
at the rear cabin compartment interphone control 
panel IS the same as At the fiti/10 operator's station 
with the exception that, in thy LIAISON position, 
only reception is possible. 

The MIXED SIGNALS COMM position, on the pilot's 
and co-pilot's interphone control panels, permits 11F. 
VHF, or UHF transmission and reception, depending 
on the position of the microphone selector switch and 
the audio switches on the interphone control panel. 

The radio power switch must be set to correspond. 
The power source as the 28-volt .1-c Radio Junction 
Box Bus No. 2. To non on the interphone equipment, 
turn on the aircraft power supply and see that the 
radio power Circuit breaker in the main junction box 
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T. 0. 1C-47-1 Section IV 

And the three circuit breakers on the radio circuit 
breaker panel (figure 1-20) are in the ON position. 

To turn off the interphone equipment on the ground, 
turn off the aircraft power supply. In an emergency, 
to turn off the interphone equipment in flight, pull 
the circuit breakers. 

RADIO LOW ALTIMETER (AN APN•1). 

I his equipment is controlled from the pilots corn-
Nutment. Power for operation is supplied from the 
28-volt .1-c bus. The function of the equipment is 
to provide a positive altitude reading of the aircraft 
above the existing terrain or the surface of the water. 
the equipment's range is from 0 to 4000 feet. An 
altitude limit switch located below the ignition 
switches in the see of the windshield, presets the 
desired altitude ICI be maintained. A radio altimeter 
(35, figure 1-12) provides positive measurement of 
altitude. Three indicator lights (36, figure 1•12) 
function as follows: 

RED — Indicates flight below the preset altitude. 

AMBER — Indicates flight SI the preset altitude. 

GREEN —Indicates flight above the preset altitude. 

to turn on the equipment, rotate the switch, incorpo-
rated on the radio altitude indicator, clockwise to 
ON. To turn the equipment off, rotate the switch on 
the radio altitude indicator to die OFF position. 

1—
WARNING 

Do not rely on your SCR-718. AN 
APN-21, or AN/APN-22 equipment to 
provide terrain clearance when flying 
over areas covered by a large depth 
of snow And Ice. 

RADAR ALTIMETER SYSTEM (LOW-RANGE, 
AN/APN-22). 

The AN/APN-22 radar altimeter system is a micro-
wave altimeter, and receives power from the 28-volt 
DC No. I radio bus and 115 volt AC power from No. I 
radio bus. The system measures the terrain clearance 
of the aircraft through a transmitted and received 
frequency — modulated microwave carrier. The 
system is reliable from 0 to 10,000 feet Over land and 
front 0 to 20.000 feet over water. The indication 
accuracy is I 2 feet from 0 to 40 feet, and r per-

 

cent of the indicated altitude from 40 to 20.000 
feet. The system ON-LIMIT control switch is located 

on the height indicator. CAN turns on the power for 

the system. LIMIT sets the bug pointer at the de-

sired. altitude. Indication that the aircraft is above 

the set altitude is obtained by comparing the in-

 

dicator pointer 'VW) the bug pointer, or hy observing 
illumination of • red light on the face of the indicator. 
the indicator pointer will go behind a mask on the 
indicator if the system is inoperative or a dropout 
altitude is reached. The dropout altitude is the 
altitude when the return signal as too weak to operate 
the system. rhe signal will be too weak above 
10.000 feet over land and above 20.000 feet over 
water, or in banks of 60 degrees or more, and climbs 
and dives of 70 degrees or more. 

I WARNING 

Do not rely on your AN/APN-22 
equipment to provide terrain clear-
ance when flying over Areas covered 
by a large depth of snow and ice. 

IFF/SIF EQUIPMENT. 

Power for the identification radio equipment is pro-
vided by the 28-volt d-c Radio Bus No. 2 and the 
113 volt a-c Radio Bus No. I. Refer to appropriate 
manual for operating instructions. 

MARKER BEACON RECEIVER (RC-193A or BC-
1333-13). 

The 28-volt d-c marker beacon receiver has no con-
trols, but comes on automatically when power is 
supplied to the No. 2 Radio d-c bus. The marker 
beacon indicator light is mounted on the main in-

 

strument panel. Shen the aircraft is within the 
radiation pattern of a 75 megacycle marker beacon 
transmitter, the indicator light illuminates and the 
aural signal IS received. 

LF RECEIVER (BC-453). 

The 1.1' receiver is operated by power from the 28-
volt .1-c bus, and is controlled from the IF radio 
control panel (24, figure I-8) located above the 
pilot's side window. rh,s receiver is used to moni-
tor low-frequency radio range signals. To turn on 

the receiver, place the function selector switch on 

either CV or MCV, as desired. To turn off the 

receiver, place the function selector in the OFF 
position. 

AUTOMATIC RADIO COMPASS (AN/ARN-6). 

The radio compass. AN/ARN-6. is used for the 
reception of radio voice or code communication, And 

for navigation and homing. It has a frequency range 
from 100 to 1750 kilocycles. Power is supplied to 
the equipment from the 28-volt No. 1 Radio d-c bus 

and 1153' a-c No. 2 Radio Bus. 
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COMMUNICATION AND ASSOCIATED ELECTRONIC 

RAD SERIES AIRCRAFT 

1. LP CONTROL PANEL 111 FREOUFNCY METER 
2. VHF COMMAND RADIO CONTROL PANEL 19 VHF RADIO RECEIVER 
3 LOCALIZER AND GLIDE PATH RECEIVER 20 RADIO CIRCUIT BREAKER PANEL 
4. LIAISON TRANSMITTER SPARE TUNING UNITS 21 VHF RADIO TRANSMITTER 
S. MARKER BEACON RECEIVER 22 OMNI BEARING INDICATOR 
6. IF RECEIVER 23 COMPASS REPEATER AMPLIFIER 
7. LIAISON RADIO TRANSMITTER 24 FLUXGATE COMPASS AMPLIFIER 
R. VHF COMMAND FM 75 GLIDE PATH RECEIVER 
v. LIAISON RADIO RECEIVER 26 RADIO BEARING INDICATOR 

It INTERPHONE AMPLIFIER 27 TACAN RADIO TRANSMITTER - RECEIVER 
II. CARGO COMPARTMENT INTERPHONE CONTROL PANEL 21I. OMNI LOCALIZER RECEIVER 
12. RADIO LOW ALTIMETER TRANSMITTER-RECEIVER 29.  LIAISON RADIO DYNAMOTOR 
11 MICROPHONE JACK BOX 30. OMNI LOCALIZE! RECEIVER DYNAMOTOR 
14. VHF COMMAND RADIO TRANSMITTER-RECEIVER 31. UHF TRANSMITTER-RECEIVER 
IS. 1FF RADIO TRANSMITTER-RECEIVER 

  

16. EMERGENCY TRANSMITTER IGIBSON GIR0—

 

32 INTERPHONE CONTROL PANEL 

 

MOUNTED ON INSIDE OF CARGO DOOR 

  

17. AUTOMATIC RADIO COMPASS RECEIVER 33 LIAISON MONITOR SWITCH 

figure 4-5 (Shoot 1 of 2) 
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INTERPHONE CONTROL PANEL— TYPICAL 
C47 AND C117 SERIFS AIRCRAFT 

Figure 4-6 

(he equipment consists of the following units: one 
radio compass unit. R•101/ARN; one loop .uitenna, 
AS-313/ARN•6; two control boxes I • ISI4 A; two 
tuning meters installed as auxiliary equipment, one 
at each control location; aver bearing indicators, 
110•250/ARN; • lighting plate located at each in-
dicator. 10-250/ARN; • wire sense antenna; and a 
coupling unit, CU-65/ARN-6. 

The AN/ARN-6 is operated from the pilot's and co-
pilot's overhead radio control panel and from the 
navigator's compass control panel (figure 4-12). 
To turn ON the automatic compass, place the function 
selector switch on the direction finder control, C-
1514/A, to COMP, ANT, or LOOP position, as 
desired. To turn the equipment OFF, place the 
function selector switch in the OFF position. 

AUTOMATIC RADIO COMPASS (AN/ARH•7)., 

The radio compass is operated from the radio control 
panel (2, figure 1-7) in the pilots' compartment. 
Power is supplied to the equipment from the 28-volt 
d-c bus and from the 113-volt inverter system. The 
automatic compass system is used for the reception 
of radio voice or code communications and for navi-
gation and homing. To turn on the radio compass, 
place the (unction selector switch on the automatic 
compass tuning control panel at COMP. ANT, or 
LOOP, as desired. To turn che equipment off, place 
the function selector switch in the OFF position. 

4-8 

LOCALIZER RECEIVER AND GLIDE PATH 
RECEIVER (RC/I01 and AN / ARN•S). 

I his equipment is controlled from the Lot ALIZER 
control panel located above the electrical control 
panel an the pilots' compartment. Its power sources 
are the 28-volt d-c bus localize, and the II5•volt a-c 
bus glide slope. Instrument landing approach system 
localizer channels are selected on the control panel. 
Channels U, V. W, N. V. and I. may be selected by 
placing the selector switch handle an the position 
required. Glide path frequencies are automatically 
paired with their respective localizer channels. 
Localizer and glide path course deflection is in-
dicated on the glide path indicator installed on the 
pilot's instrument panel. To turn on the receivers, 
place the ON-OFF toggle switch on the localizer 
control panel in the ON position. To turn the equip-
ment off, place the ON-OFF toggle switch in the 
OFF position. 

OMNI-RANGE AND LOCALIZER RECEIVER AND 
GLIDE PATH RECEIVER (AN ARN-14 and AN. ARM. 
SR). 

rbi, equipment is controlled from the VHF NAV 
radio control panel in the pilot's compartment (2, 
figure 1-7). Its power sources are the 28-volt d-c 
No. 1 Radio Bus for t'ie course indicator (ID 249) ex-
cept the heading pointer. 11W AC power from the 
No.2 a-c radio bus is required for the beading pointer, 
and the radio maitaeri-. indicator(ID250). Omni-range 
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RADIO OPERATORS STATION 

SOME SC-47 AIRCRAFT 

Figure 4-7 (Shoot 2 of 21 

4-20 

3. HF LIAISON TRANSMITTER-RECEIVER 
4. SPEAKER CONTROL BOX 

I. MICROPHONE 
2. CONTROL BOX 
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and instrument landing system approach localizer 
frequencies are selected on the frequency control 
unit. Glide path frequencies are automatically paired 
with their respective localizer frequencies. Omni-
range courses are selected with reference to the 
head or tail of the (VOR No. 2) bearing indicator and 
set in the course selector window located on the 
main instrument panel. The function of the equipment 
is radio navigation and instrument landing. ro turn 
on the equipment, place the VHF NV.' POWER 
switch in the ON position. To two oft the equipment, 
turn the VHF NA' POWER switch OF F. 

WARNING I 

• Power source for glide indication 
will vary from aircraft Co aircraft. 
Determine power source prior to 
flight. 

• During a VOR instrument approach, 
turn the TAC11111 set Off AI the Tic-in 
control panel. This will prevent an 
AU,0111111iC 111/11d1011er 10 1..11,111 in 
the event Of a VOK pONV et failure 
during a VOR Approach. 

NOTE 

In case of complete inverter failure 
power is still available to operate 
the FIN of the ID 249 when used with 
the ARN•14. 

TACAN RADIO (AN/ARN-21/45). 

Teems is designed to operate in the UHF frequency 
band in conjunction with • radio navigation system 
called TACAN (Tactical AU Navigation). The system 
enables an equipped aircraft to obtain continuous 
indications of its distance and bearing from any 
selected tacan surface (station beacon) located 
within a line-of-sight distance of approximately 195 
nautical miles. TiC110 COOSIsts essentially of • 
receiver-transmitter, radio beating indicator (ID 307) 
located at the radio equipment rack and a DNIE. The 
AN/ARM-21/45 components available to the pilot 
in flight are the radio magnetic indicator (II) 250). 
the course indicator (II) 249), the Tartan Range in-
dicator DAIE (Ii) 310), TACAO Control Panel, and • 
Navigation instrument selector switch. There are 
126 frequency channels any one of which may be 
selected by setting the proper controls on the con-
trol panel. Tacan is powered by both 28-volt d-c 
Radio Junction Box Bus No. 2 and 115-volt a-c Radio 
Bus No. I. 

4-22 

TACAN CONTROL PANEL. 

The Tacan control panel located on the pilot's radio 
control panel. has a power switch with OFF. REC 
and T.R positions, two channel selector knobs, • 
channel window, and • volume-control knob, With the 
power switch in the RFC position. the distance 
function of the set is disabled, and only bearing in-
formation is available. With the power switch in the 
r R position, both hearing and distance information 
is displayed on the indicators. The left or outside 
on the concentric channel selector knob selects the 
first two figures of the Tacan beacon channel number, 
and the tight or inside channel selector knob selects 
the third number. The volume control knob is used 

to adjust the volume of aural identification signals 
received troll, the reran surface beacon. 

Navigation Instrument Selector Switch. 

nes igetion instrument selector switch with IA( AN 
and VOR positrons, is located on the pilots' radio 
control panel. When the switch is positioned to 
VON, the omni•range receiver controls the course 
10.111,stot and the No. 2 needle of the radio magnetic 
indicator (KW. When the switch 11 positioned to 
TACAN, the Tacan radio controls the course in-

 

licatot and the No. needle of the rads° magnetic 
indicator. The ....itch receives power from the 28-
volt d-c system tluough • circuit breaker on the 
radio cucuit breaker panel (figure 1-23). 

COURSE INDICATOR (ID 249/ARK). 

The course indicator II) 249 (8. figure 1-12) is used 
in conjunction with both the VOR and Mean. Signals 
received from either radio are relayed to the course 
deviation indicator of the course indicator. Deviation 
of the aircraft course either left or right of the se, 
leered course will be indicated by displacement of 
the course deviation indicator, regardless of position 
of aircraft in relation to the station. 

RADIO MAGNETIC INDICATOR ID 250. 

The radio magnetic indicator (I, figure I-12) is also 
used with AN/ARN-21 (Tacan) as well as with the 
AN/Radio Compass. It consists of a rotating com-
pass card, actuated by the directional indicator 
(slaved) system, and two bearing indicators. The 
beating indicators are connected to function as • 
single unit and are actuated Sy die receiver portion 
of the AN/ARN-21 when Tacan is selected. Azimuth 
signals from the Tacan surface beacon are then 
received by the AN/ARN-21 and relayed to the radio 
magnetic indicator, causing the bearing indicators 
to indicate the magnetic hearing of the Tacan surface 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED 1AW EO 13526 



T. 0. 1C-47-1 Section IV 

beacon. With the control switch in the REC. position 

bearing information may he received even though the 
transmitter portion of the set as not energized. 

TACAN RANGE INDICATOR. 

Tacan range indicator is installed on the pilot's 
instrument panel. The indicator displays the slant 
range distance in nautical miles between the airplane 
and the Tacan surface beacon. The numerals in the 
window are controlled by the range circuits of the 

AN/ARN-21 Tacan. While the indicator is "search-
ing" for the correct range or when the switch is in 
the REC position, the rotating numbers are partially 
coveted by a red flag, which warns the pilot against 

reading incorrect distance indications. 

TACAN RADIO OPERATION. 

I. Navigation instrument selector switch — TACAN. 

2. Function switch — T/Ft or REC. 

3. hannel selector knobs — De•ired Channel. 

Volume control knobs — As Required. 

S. Bearing selector knob icourse indicator/ — 
Desired Bearing. 

6. To Stop, function switch — OFF. 

WARNING 

The course indicator (localizer and 

glide path needles) is unreliable for 
instrument approaches (11.S) when the 
navigation instrument selector switch 
is in the TACAN position. 

"LORAN" NAVIGATIONAL EQUIPMENT 
(AN/APN-9). 

rbe —Loran- navigational equipment is 10CMCCi at 

the navigator's station and receives, amplifies, and 

detects "Loran" signals and provides a method of 
navigation. The equipment is controlled by switches 
!Greeted on the receiver. 

UHF DIRECTION FINDER (AN/ARA-2.5)• 

A UHF direction finder device is installed in the 

aircraft to indicate the relative bearing of and to 
home on radio signal sources in the 225.0 to 400 
megacycle range. The relative bearing of the signal 

source is indicated on the course indicators located 

on the main instrument panel and navigator's station. 

To turn on the equipment, turn the selector switch 

on UHF control unit to the ADF position. To turn 
equipment off, turn the selector seitch on the UHF 
control unit to the OFF position. 

VHF HOMING ADAPTER (AN/ARA-8). 

The AN/ARA-8 homing adapter receives 28-volt d-c 
power through the number 2 radio bus, is used with 
the VHF command set. and will provide the pilot 
with means to home on any radio signal course with. 
in the frequency range at 120 to 140 megacycles. 

To turn the equipment on, position the switch on the 
pilot's overhead radio control to the DOMING position. 

LIAISON RADIO (AN/ARC-65). 

The AN/ARC-65 (Figure 4-') provides long-range 
WIC! communication from aircraft to aircraft, or air-
craft to ground in a frequency range horn 2 to 23.9995 
megacycles in SOO-cycle steps, giving a total of 

44,000 available frequencies. Any 20 of the 44.000 
frequencies can be sec at Radio Set Control C-451A/ 

ARC-21 and then switch-selected as desired during 

use. 

Tune-up of the receiver on a newly selected channel 

is automatically completed in a few seconds. Trans. 

mutter torte-up is completed the first tutne the key Of 

push-to-talk button is messed alter changing chan-

nels. Presetting the 20 channels requires only the 

use of a small tool located inside the top cover of 

the channel setting drums. No conversion charts 

or codes are required for presetting the channels 

since the markings for the frequency determining 
button indicates frequencies directly. 

RADIO SET CONTROL C-451A./ARC•71 

This unit, located at the Radio Operator's station 
(figure 4-7), provides facilities fur presetting 20 of 
the 44,000 available frequencies, and for permitting 
complete control and operation of the equipment. 
The settings on the switch that selects the mode of 
operation are: Amplitude Modulation Equivalent 
(AME), Single Sideband (SSB), Continuous Wave (CW) 
and Frequency Shift Keying (FSK). The number of 
the channel in use is visible through an illuminated 
window, together with the numbers of the preceding 
and succeeding channels. In the center of the panel 

are two covers, held closed by thumb screws, which 

enclose the drums on which the desired frequencies 

are preset. A matte-surfaced plastic sheet for re-

 

cording the preset channels is mounted on the top 

cover. Illumination is provided by installing four 

panel lights through a brilliance control. 

There are no provisions for manual tuning. CI 

operation is possible when • keying adapter is 

available. Audio input or output for the equipment 
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is obtained through the interphone asserts, unitizing 
the lame headphones and microphone for reception 
and transmission as used foe intercommunication in 
the aircraft. 

SPEAKER SYSTEM (SOME SC-17 AIRCRAFT). 

GENERAL. 

the speaker system conststs of 4 booster amplifiers, 
loud speakers. 1 preamplifier and 3 microphones. 

rhe system is controlled by an ON-OFF switch 
located in the aft side of the radio rack (figure 4-7). 
receives I IS•VCilt 400 cycle a-c poser from the aux-
iliary inverter and is protected by a circuit breaker 
on the radio Circuit breaker rand. The system is 
designed to provide airborne communication with 
wound personnel. 

AUXILIARY INVERTER. 

the auxiliary inverter is located on the none under 
the navigator's table and provides power for operation 
of the speaker system and the ARC-63 radio. The 
inserter is controlled by an ON-OFF switch located 
on the main electrical junction box control panel. 
the auxiliary inverter reset button is located on the 
side of the main electrical junction box emu& panel. 

A three position selector 'Mitch, placarded OFF, 
ARC-65 and SPEAKER SYSTEM, located on the Malin 
electrical junction bini control panel, is provided to 

supply power to either the speaker system or ARC-65 
in the event of auxiliary inserter failure. When the 

switch is placed in either the ARC.-65 or SPEAKER 
SYSTEM position, the urn selected receives power 
from the number 1-AC bus, and the heater ignition, 
test receptacle. APN-9 receiver indicator, and the 
APR-22 control amplifier aze automatically discoo-
nectedfrom the number 1-AC bus. 

BOOSTER AMPLIFIERS. 

rile 4 booster amplifiers ale located in the forward 
left side of the lavatory compartment and are pro-
t,,cted by a 1 Amp and 3 Amp slow blow fuse on the 
face of each amplifier. An ON-OFF switch is lo-
cated on the tear side of each amplifier and must be 
in the On (up) position at all omes. 

flowerer, it the bottom amplifier 
tails or is turned off, the complete 

Stern will be InOperAtI•e. In this 
event, the bottom amplifier may he 
removed and replace.) with one of the 
other amplifiers or the wiring from 
the bottom amplifier may be moved 
up to the next ansrlefier. The speaker 
switch roust he Of 1- while replacing 
amplifiers or siring. 

LOUDSPEAKERS. 

the 4 loud speakers we mounted externally on the 
underside of the fuselage between the center wing 
section and the main cargo doors and are provided 
eolith covers list use during extended storage. 

I CAUTION I 

the speaker covers must be !CMOS,' 
prior to ground or flight operation of 
s ,,•tem. 

PREAMPLIFIER. 

lhe preamplifier is located no the aft side Of the 
radio rack and is controlled by the volume control 
knob located on the Lice of the preamplifier. 

MICROPHONES. 

The microphones are located, one on the uppet 
left side of the bulkhead behind the co-pilot's seat, 
one on the right side of the navigator's compartment 

figute 4-7) aft of the radio rack and one on the 
right side of the cargo compartment aft 'oulkhead. 
Switches are incorporated in each microphone as-
sembly and ate ON s-hen the snitch is pressed in. 

SPEAKER SYSTEM OPERATION. 

I. Auxiliary inverter Switch ON. 

2. Speaker switch — ON. 

Allow i to • minutes for system to warm up prior to 
transmitting. 

NOTE 3. Volume control — as required. 

The booster amplifiers are wired so 

that if one or more of the top 3 ampli-
fiers fail or the switch on the rear 
side of the amplifier is OFF (Down/. 
the remaining amplifiers will operate. 

The operator will hold the microphone firmly against 
his mouth before pressing the microphone switch to 
eliminate engine noise and prevent possible damage 
to the system. With the aircraft on the wound and the 
.11, 12 on the line, turn the volume up as high as 
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possible for MAZITUT readibility, then Increase the 
volume until words are slightly garbled. This volume 
setting will provide the best in-flight results. The 
operator should pronounce each syllable in a normal 
voice leaving a space between each word. [he 
final word should be spoken with the same emphasis 
as all other work. ro turn system off, turn speaker 
switch to OFF. 

NOTE 

fo prevent possible damage to sys-
tem, the speaker switch should be in 
the 01.4.  position when system is 
not in use. 

( hart of approximate altitude, speed and time ill 
usable signals. 

Altitude Speed 

KTS 

Post bigot 
ID•lny S•conds 

Range Tons 
S•conds 

100 130 .!-.I ii, 
400 130 2-4 40 
600 130 2-4 33 

1300 130 341 10 
5000 130 3-8 SO 

NOTE 

ompositson of message should he 
such that it can be repeated twice 
during the range time indicated. 

RADIO SET AN ARC-44 (SOME SC-41 AIRCRAFT). 

Ihe .11N. Ott • id r.tato sr t is 4 frequency modulated 
IFM) radio receiver transmitter trtl set operating in .4 

frequency range of 24.0 10 31.'1 megacycles (mu). It 
provides two-way Air to ait or air to ground com-
munication and may also be used to "home" on any 
signal within its frequency range. The effective 
operating range is limited by line-of-sight consider-
ations to approximately 30 miles. .The system may be 
controlled from the pilot's, co-pilot's or navigator's 
position And is operated through the existing aircraft 
interphone system. 

Ihe radio set consists of the following components: 
dynamotor, radio receiver-transmitter. two control 
panels, two radio signal distribution pant-ls, two 
separate antenna systems (communication and homing), 
and a switch assembly. Power for operation is 
supplied from the number 2. 28 volt dc radio bus and 
is protected by a 10 amp circuit breaker located on 
the number 2, dc radio circuit breaker panel. 

Dynamotor 

Ihe dynamotor. mounted on the radio operator's table. 
supplies high voltage dc pIFVFCT and -WO cycle per 
second ac poser for operation of the radio set. Iwo 
0.6 amp output circuit fuses Ate ilre••1111e at the 
front of the chassis, below the dynamotor assembly. 

Radio R•c•iyar•Tronsrnittitt (RT) 

1 his unit is mounted on the radio opera:or'• 
Ihe unit tuning 'Oise mechanism. which is remotely 
ontrolled by the control panel. Automatically tune, 

the receever stages And tranuntiter stage, to the 
Frequency silt... ted At the control panel. Included 
• Ith the receiver circuit, are the homing i itt un• fun 
detention of the signal, which 4FC coded tit the 
homing antenna group. An external stitch is used 
to energize the homing circuit,. A test swift h .ind 
test is located behind the front toyer. lhe 

I-1 f II and 1101IIN6 cot rrrrr 1, are located AN.... 
thu handle on the left gaily of the front panel. behind 
chi sliding ',one I . 

Control Panel. 

I wt. contrail panel, containing thn- reeves, r itati,motter 
11011 frequency selectors, the 1401Lef stitch, and the 
reneever volume t own)l are mounted, one on the 
pilot', radto control panel and one Above the navi-
gator', interphone control panel. Each unit provides 

vhoiee of remote or local operation. The frequency 
selector• are mounted on concentrit shafts which 
'0,o mount the norre•pontling "whole" and I 10 
megacycle re-entrant swiftly sections. lhe selected 
Frequency appears in the window above the 1 10 
megarvele lever. 

Radio Signal Distribution Panel. 

I sso radio signal 41.tributi.oi panel, Are located, one 
on the left side of fuselage At the navigator's station 
And one at the pilot's radio control panel. 

Antenna. 

The communication (whip) antenna is mounted on 
top of the fuselage above the baggage compartment. 

Antenna Group. 

Ihe antenna group consists of a keyer, two Impedance 
matching networks, and four antenna elements. Two 
Antenna elements and one impedance matching net-
work make up .1 homing antenna. There are two 
homing antennas, one mounted on each side of th. , 
fuselage below- and forward of the pilot's compartment. 
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Switch Assembly. 

The switch assembly is located forward of the pilot's 
oxygen pressure gage and flow indicator. The unit 
has five switches. only two of which are part of the 
radio set, the other three are spares. The switch 
functions ate as indicated on the panel. 

OPERATING PROCEDURES 

Preliminary Starting Procedures. 

I. Control Panel. 

a. Turn the 4)N-01 / •In itch to OFF. (Pilot's 
and navigator's panel.) 

b. Rotate the VOL control to the full counter. 
clocksi•e position. (l'iloe• and navi-

 

gator's panel.) 

c. Iurn the REM•LAX AL selector on the 
pilot's panel to the LOCAL position. 

NOTE 

%hen the ON-OFF switch is turned to 
the ON position, the control boa not 
selected for LOC Al. operation will 
automatically switch to REM. 

2. Radio Signal DinitfibUtiOni Panel. 

a. Place the RE( FIVERS "1" switch to the 
up position. (Pilot's and navigator's 
panel.) 

h. Place the RE( FIVFRS 2, 5, NIB. and NAV 
switches to the down position (pilot's and 
navigator's panel). 

c. Rotate the 1 RANS selector lever so that 
IN1 shows in the indicator window (pilot's 
and navigator's panel). 

d. Rotate the headset amplifier ‘01. control 
to the full counterclockwise position. 

3. Switch Assembly. Place toggle switches 
to the down position. 

FM Reception. 

Turn the aircraft circuit breaker for the AN ARC -44 
on and perform the following: 

I. Radio Signal Distrubutton Panel. 

4.26 

Rotate the headset amplifier VOL control 
on the pilot's and navigator's panel clock• 
wise until either a slight amount of noise 
or an intercommunications signal is heard 
in the headset. (Operator's own •idetone 
should be audible during intercommuni-
cations.) 

h. Rotate the TR,ANS selector lever so that 
"I" appears in the indicator window. 

2. Control Panel. 

a. lion the ON-OFF switch ON at either the 
to navigator's •tation. Allow A 

minimum of one minute toe set to sarto 
up, 

NOTE 

, ii ing ( gear instating), indicate,' by 
a continuous 400 cycle time in the 
headset, should not continue longer 
than approximately 6 seconds. 

I,. Rotate the "whole" I 10 inc selectors 
to the desired frequency (Indicated on 
the pilot's control panel). 

c. Rotate both the pilot's and navigator's 
rent' IVer radio Vol. control approzimate4 
I 2 turn clockwise. 

NOTE 

lhe reCTIVer-tfan,Mittef unit will 
not operate properly of the FM-

 

1.01 Al. selector is manually turned 
to the REM position. •hould this 
occur, return the selector to its 
11)1 Al.. position and tepe.st step I. 
(a). above. 

The system sill now operate as an com• 
munication• receiver and the receiver signal can 
be heard at both the pilot's and navigator's 
stations. 

i. Switch Assembly. 

If the received signals are too weak to un-
squelch the receiver, place the FM SQI:FL 
switch on the switch assembly in the up 
position. This will disable the squelch 
circuit and allow reception of weak signals. 

Fm TRANSMISSION. 

File pilot, co-pilot or navigator may transmit by 
using their respective existing microphones. 
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HOMING RECEPTION 

operate the equipment as a homing receiver, 
place the FM 1110MI. switch on the switch a•semhly 
to the up position and tune to the desired frequency. 

1 he coiled I) and I signals Of tte.lity 1641 cps on. 
course tone should be audible. 

The three types of signals that are heard during 
Liming operation are de•cribe.I be-lo.. 

SIGNALS 

I. A keyed 400 cps tone with the code 
character "I)" daloilit-dit predominant. 

2. A keyed 400 cps tone. with the code 
character "I*" dit.det-dah predominant. 

4. A steady 400 cps tone. 

NOTE 

It is possible to receive • 400 cps 
tone when heading directly away 
from the transmitting station. This 
may be determined by turning either 
right or left. II a turn to the RI(i111 
produces a "l•" or a turn to the 
II Fl produces •1 "14", the .11(er/111 
is headed away from the transmitting 
station. ( °freer this condition In 
continuing the right or left turn until 
.11 steady 400 cps tone only is audible-. 

To turn the unit off, place the ON-OFF swio.h 

both the pilot's and navigator's control panels to the 
OFF position. 

NOTE 

For maintenance and test procedures, 

refer tol• 0. 12R2-2A13( 44-11. 

EMERGENCY RADIO TRANSCEIVER. 

4trnr .11f (1,11 ale e /11111, .1111 an emerge unL radio 
transteii,er. 

LIGHTING EQUIPMENT. 

All lights are wired to the 28-volt d-c power supply 
system through their respective circuit breakers and 
switches, except that, on some aircraft, the fluores-
cent lights use 26-volts a-c. supplied through a 
transformer, tot power (figure 1-19). 

MEANING 

I Inc transmitting station is left of ColleSe 
heading. lurn left until a stead) toil cps 
tone is heard. 

I he transmitting stroi.111 1 • right of course 
heading. •I urn right until a ste.oly .Ino cps 
time is heard. 

ltn course. 

EXTERIOR LIGHTING. 

Navigation (Position) Lights and Switches 

Navigation (position) lights are installed on the air. 
craft as follows: a green light on the right wing tip, 
• red light on the left wing tip, and a cleat lens on 
the (411 cone. Two navigation light switches are 
61011111ed on the electrical control panel (I. figure 

1-13 and 24, figure 1-14). These are 3-position toggle 
switches, one with BRIGHT and DIM positions, the 
other with STEADY and FLASH positions. (he 
center position of the switches is the OFF position. 
then the STEADY FLASH switch is placed on 
FLASH, the wing tip lights and (MI cone light flash 
on and off. When the switch is in the STEADY 
position, the lights remain illuminated continuously. 
The FIHIGHT-DIM switch controls the intensity of 
the lights when the FLASK-STEADY switch is in 
either position. 

Formation Lights end Switch (RID See 11111 Aircraft). 

Nine formation lights are installed on ftyl) series 
aircraft, three on top of the center fuselage and 
three on the top of each wing. 'he lights are con-
trolled by a rheostat located 00 the electrical panel 
(10. figure 1-14). The switch has OFF and ON 
positions. It is OFF when rotated ICI the left, and 
the intensity increases as the switch is rotated 180 
degrees to the right to the full ON position. 

Anticollison Light end Switch,. 

On aircraft modified in accordance with T. 0. IC-1-
525, a red rotating beacon anticollision light is in-
stalled on top of the vertical stabilizer to minimize 
the possibility of inflight collision. The light is 
controlled by an ON-OFF switch located on the 
pilot's electrical control panel. 
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NOTE 

I he rotating vimicollision light should 
be turned OFF during flight through 
conditioas of reduced visibility where 
the pilot could expertence vertigo as 
.1 result of the rotating reflections of 
the light against the clouds. In 
addition, the light would be ineffective 

as an anticollison light during these 
conditions since it could not he 
observed bs pilot.. of other aircraft. 

R•ctignition Lights and Switches (R40 Siaries 
Aircraft). 

I firer downward recognition lights ate installed on 
the underside of the fuselage below the main cargo 
door. Looking forward, the lenses ate amber, green, 
and red, respectively. One upward recognition light 
with a clear lens protrude, from the top of the Iii•e• 
Lige, above the rasi.o operator's compartment. The 
lights are controlled hy three toggle switches and a 

keying switch. located on the electrical control panel 
114. figure 1-14). Each of the thtee switches has 
KLY. OFF. and STEADY positions. then the stitch 

or switches are in the KEY position, the lights may 
he operated intermittently lot code signalling by 
means of the pushbutton keying stitch. hen the 
switches are in the STEADY position, the lights 
ate on and the keying switch is inoperative. 

Landing Lights and Switches. 

(Inc landing light is permanenily installed an the 
leading edge of each outer wing panel. Two ON-
OF F landing light switches (r, figure 1-Ii And IS. 
I-14) are installed on the electrical control panel 
for individual operation of the lights. The left 
landing light as adjusted TO protect a be in of approxi-
mately 430 feet. and the right landing light to project 
one cl about 380 feet, when the aircraft is in 3-point 
ground position. 

NOTE 

There is no restriction on the use ol 
the landing lights. 

Aldis Lamp (Sorn• Aircraft). 

On some aircraft, an aldis lamp IS provided in a 
holder located on die bulkhead behind the co-pilot's 
sear. The lamp may be plugged into the receptacle 
SI the co-pilot's station when the light is required. 
The aldis lamp may be used to advantage during 

taxiing at night and doting night flying to check for 
wing icing. 

za 

INTERIOR LIGHTING. 

Instrument Lights and Switch•sy 

The instrument lights consist of three dashlights con-
trolled by the ON-OFF cockpit lights switch located 
on the electrical control panel W. figure LI; and 

6. figure 1-141. On some aircraft, Grimes instrument 
lights are installed. Illumination of the electrical 
control panels is controlled by the light rheostat 
(4, figure 1-13 and 4, figure 1-141 on the left elec-
trical control panel. The compass light is controlled 
by the compass light rheostat U. figures 1-13. and 
1-141 located on the electrical control panel left of 
the instrument light • rheostat. 

INSTRUMENT LIGHTS AND SWITCHES 
(Some Aircraft), 

On some aircraft. a 1,111(11e, red lighting system is .n• 
stalled on the main instrument panel. The panel 
lights in the main instrument panel we controlled 
by three rheostats, one kit the pilot's instrument 
panel. one for the center instrument panel and one 

for the co-pilot's instrument panel. The lights on 
the overhead radio panel os e contrdlled by • rheostat 
on the command selector box and the lights in the 
electocal panel ate controlled by • rheostat on the 
pilots overhead panel. The compass light as con-

 

trolled by a rheostat in the electrical panel. 

Fluor•scrent Lights and Switch•s. 

On some aircraft, four fluorescent ultraviolet lights 

are installed, one on each side of the pilots' com-

pattment anti two on the control pedestal (6, figure 

1-(, and 17, figure 1-7), and are used for the illumina-

 

tion of the instrument panel. Four rheostat-type 

switches (one km each light) ate located immediately 
above the main instrument panel, two on the pilot's 

side and two on the co-pilot's side, and are used to 

turn die lights ON and adjust the brilliancy. The 

rheostats are placarded OFf . DIM. ON, and START. 

The switch must be positioned to START in order 

to put the lights to operation. The ON position 

provides the brightest illumination and, as the knob 

is turned past DIM toward OFF, the brilliancy is 

decreased. The OFF position turns the light OFF. 

EXTENSION LIGHT AND SWITCH. 

An extension light is installed on the bulkhead tx-
bind the co-pilot's seat. The light as operated an i 
adjusted by a red knurled rheostat at the bottom of 
the light and a red momentary switch button on top 
and at the end of die light. 
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Navigator's Table Light rind Switch. 

The navigator's table light (3, figure 4-11 and 7, 
(agate 4:121 i• controlled by • switch mounted on • 
wooden support plate directly over the table. The 
switch is a toggle-type placarded WORK LIGHT. 

Donis Lights and Switches. 

Nine dome lights are installed in the following loca-
tions; one in the forward passageway, one in the 
radio operator's comport:meat, one in the navigator's 
compartment, lout in the main cabin, one in the 
lavatory, one in the tail compartment, and, on ( -I 
series aircraft, one at the steward's station. Except 
for the main cabin lights, each light is controlled by 
• switch mounted beside it. Oa (-4" and 1141) series 
aircraft, the main cabin compartment dome lights are 
controlled by either of two switches located at each 
end of the main cabin compartment ceiling. On 
series aircraft, the main cabin dome lights crc c oo-
trolled

 
by a switch at the steward's station. The 

navigator's dome light is controlled by a switch 
mounted on the navigator's dome light panel (I, figure 
4-11 And 8. figure 4-12). 

Positing*, Morning Sign and Switch*. ammo Aircraft). 

A passenger warning sign, located on the upper center 
of die main cabin forward bulkhead. when illuminated 
will read NO SMOKING — FASTEN SAFETY BELT. 
The control switches for operation of the warning 
sign are located on the electrical control panel in 
the cockpit. 

OXYGEN SYSTEM. 

NOTE 

As an at/craft ascends to high alti-
tudes where the temperature is 
normally quite low, the oxygen cylin-
ders become chilled. As the cylin-
ders grow colder, the oxygen gage 
pressure is reduced, sometimes rather 
rapidly. With • 37.8° C (100° F) de-

 

 in temperature in the cylinders. 
the gage pressure can be expected 
to drop 20 per cent. This rapid fall 
in pressure is occasionally • cause 
for unnecessary alarm. All the oxygen 
is still the-re, and as the aircraft 
descends to warmer altitudes, the 
pressure will tend to rise again. so 
that the rate of oxygen usage may 
appear CO be slower than normal. 1 
rapid fall in oxygen pressure while 
the aircraft is in level flight, or 
while at is descending, is not ordi-
narily due to falling temperature. 
When this happens, leakage or loss 
of oxygen must be suspected. 

A gaseous oxygen system is installed which incorpo-
rates thither-demand regulators foe the Crew and 
automatic continuous-flow regulators for the passen-
gers and, on C-IL' series aircraft, for the steward. 
The complete ozygea system is filled through • filler 
valve located in an access door forward of the MAIO 
cabin door (I, figure I-30). It is not possible to 
supplement the passengers' constant-flow system 
from the supply foe du ilem•nd system because of 
check valves installed an the line, but the crew's 
osygen system may be supplemented horn the supply 
of the constant-flow system hy o('entnic the line 
valve. 

CREW OXYGEN SUPPLY. 

On t -47 and 1441) series aircraft, the crew niernher• 
ate supplied by live to ten oxygen cylinders. On 
C-117 series •ircraft, the crew members are supplied 
by tlatee type G-I cylinders. For combat safety. 
check valves are installed between the pilots' oxygen 
supply and the other crew members' oxygen supply. 
A diluter-demand oxygen regulator is installed at 
each flight crew's station (14, figure 1-6 and 9, 
figure I-7). Type Al diluter-demand portable units 
and portable recharger ••setnblies are installed, an 
I-4" and 1341) series aircraft, at the pilot's, co-

 

runt's, And navigator's stations. When oxygen is 
needed, the tube on the regulator is connected in 
the hose tin the User's Mask. Inhaling opens the 
valve in the regulator, which automatically supplies 
• proper mixture of Alf and oxygen at all times. A 
line shutoff valise, located just forward of the main 
cabin door, is provided in the filler line between the 
Crew's and p gtf sections of the oxygen system. 
The line valve may be opened to charge the complete 
oxygen system, and closed when it is desired to 
charge only the crew's section of the oxygen system. 
The approximate duration of the crew's oxygen system 
is given in figure 4-9. 

Oxygen Regulator Dilutor Lava,. 

A diluter lever is provided on each regulator to select 
NORMAL OXYGEN for all normal usage or to select 
100% OXYGEN for emergency use. Allen the lever 
is placed in the NORMAL OXYGEN position, the Alf 
inlet valve is opened so that the regulator auto-
matically supplies a proper mixture of air and oxygen 
to the mask at all altitudes. When the lever is placed 
in the 100% OXYGEN position, the air inlet valve as 
closed and the regulator supplies 100 per cent oxygen 
to the mask. 

Oxygen Rogulator Ernergoncy Volvo. 

The emergency valve of the oxygen regulator is for 
use in case the demand oxygen regulator becomes in-
operative. The valve should be opened only in an 
emergency to provide a means of manually supplying 
oxygen pressure to the mask in the event of regulator 
failure. 
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Oxygen Pressur• Gages. 

A direct•reading oxygen pressure gage that indicates 
system pressure is installed at the pilot's and co-pilot's 
stations and. on CO and RID series aircraft, at the 
navigator's station (2. figure 1-6. 5. figure 1-7. 2. figure 
4.11, era 1. figure 4-12). An oxygen pressure gage is 
also installed at the rear of the main cabin for the 
passenger's oxygen system. 

Oxygon Flow Indicators. 

An oxygen flow indicator is installed at each flight 
crew station 

OXYGEN SYSTEM NORMAL OPERATION. 

Note 

Each flight crew member shoold check his 
gage and oxygen regulator with the diluter 
valse first at the NORMAL OXYGEN post-
tion and then at the I(X)'; OXYGEN position 
as follows: Remove the mask and blow gently 
into the end of the oxygen regulator hose as 
during normal exhalation. If there is a re-
sistance to blowing, the system is satisfactory-. 
Little or no resistance to blowing indicates a 
faulty demand diaphragm or diluter air valve, 
or a leak in the mask•to-regulator tubing. 

I.1se only a demand oxygen mask. Set the regulator 
diluter lever at the NORMAL OXYGEN position. 

OXYGEN SYSTEM EMERGENCY OPERATION. 

oh the first symptoms of hypoxia. accomplish the 
following: 

Break safety wire and open oxygen regulator 
emergency valve by turning the red knob coon. 
terclockwise. 

2 After determining that a sufficient amount of 
oxygen is being received, turn the regulator di. 
luter lever to the 100, 7,- OXYGEN position. 
and close regulator emergency valve. 

3 If 100!, oxygen is adequate, cheek equipment 
to determine if the NORMAL OXYGEN posi• 
lion may again be used. If conditions permit, 
turn regulator diluter lever to the NORMAL 
OXYGEN position. 

If smoke or fumes should enter the cabin, accomp-
lish the following: 

I. Turn regulator diluter lever to the 100e", OXY-
GEN position. 

2. After the emergency condition has been cor-

rected, turn regulator diluter lever to the NOR-

MAL OXYGEN position. 
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CAUTION I 

.5( of Raw', oxygen or opening the regulator 
emergency valve exhausts the oxygen supply 
very rapidly. After the emergency condition 
has been corrected, close the regulator emer• 
gency valve and return the regulator diluter 
lever to the NORMAL OXYGEN p.rsition. 
If for any reason the emergency valve must 
be left open or the diluter lever in the IOW—;. 
OXYGEN position, the pilot will be notified 
so that he may descend to a lower altitude. 

During all oxygen system emergency opera. 
tions, oxygen pressure will be monitored 

closely. 

OXYGEN SYSTEM FOR PASSENGERS, TROOPS, 
OR LITTER PATIENTS. 

'I-he passengers, troops, or litter patients are supplied 
by one type .1•I cylinder. The approximate man-hour 
duration of the passengers' system is given in figure 4.9. 
There are no controls for this system. Oxygen will 
automatically he supplied to the mask when the mask 
bayonet is inserted into the outlet coupling. Flow is 
automatically cut off when the bayonet is removed. 

Note 

Only 'I C011tilltilat1• flow oxygen mask most 
be used. 

A continuous-flow, portable unit is installed on the 
main cabin aft bulkhead. Portable recharger assem-
blies are located on the main cabin forward anil aft 
bulkheads. 

NORMAL OPERATION. 

The regulators and A pressure gage for the passengers' 
system are installed at the rear of the main cabin. The 
passengers' system regulators are automatic and supply 
the proper oxygen for the altitude of the aircraft. 
Oxygen outlet couplings are provided at each passen-
ger's station. The coupling automatically opens to 
supply a proper oxygen flow when the oxygen mask 
bayonet is attached to the coupling. The coupling 
automaticaly closes when the mask bayonet is tits-
connected. 

EMERGENCY OPERATION. 

If the passengers' iixygen regulator should become in-
operative, descend to an altitude where oxygen is not 
required. 

AUTOPILOT. 

The type A-3 or A-3A-I autopilot is a gyroscopically' 
controlled, hydraulically actuated system which auto. 
matically operates the flight control cable systems to 
maintain a desired magnetic heading and a normal sta-
bilized attitude. An autopilot control panel ( figure 
4-107, installed in the center of the main instrument 
panel, contains controls necessary for actuation of the 
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OXYGEN CONSUMPTION TABLES 
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AUTOPILOT CONTROL PANEL - TYPICAL 

7 CAUTION 

The autopilot shall be engaged or disen-
gaged with the flight control systems only 
wt-'-n the aircraft is in a level flight attitude 

AUTOPILOT CONTROL VALVE HANDLE. 

A manually operated autopilot control valve handle 
(10, figure 1-10), mounted on the aft lower face of the 
control pedestal, has ON and OFF positions. When 
the handle is placed in the ON position, a bypass VAIVC 

in each servo unit is mechanically closed, and hydraulic 
fluid pressure enters the servo cylinders to actuate the 
autopilot system. Placing the handle in the OFF posi-

tion opens the bypass valve in the servo unit and per-
mits the hydraulic fluid to bypass the servo cylinders 
and return to the hxdraulic reservoir. 

CAUTION 1 

Trimming the aircraft shall not be accom-
plished with the autopilot engaged since un-
due loads will be imposed on the autopilot 
system. 

4•32 

A manually operated autopilot emergency shutoff 
valve handle t 5, figure 1-24) mounted on the hydraulic 
control panel has ON and OFF positions. The handle 
is safetywired in the ON position for normal auto-
pilot operation. When the handle is placed in the OFF 
position, a shutoff valve installed in the hydraulic fluid 
pressure line as mechanically closed to divert the flow 
of oil from the autJpilot system in case of damage to 
the oil lines resulting in fluid loss. 

ELEVATOR CONTROL KNOB. 

The elevator control knob, located on the autopilot 
control panel (figure 4-10), controls the aircraft in 
pitch attitude. Rotating the knob counterclockwise re-
sults in a nose-up attitude; rotating the knob clockwise 
produces a nose-down attitude. 

RUDDER CONTROL KNOB. 

The rudder control knob, located on the autopilot 
control panel ( figure 4-10), controls the aircraft about 
the vertical axis. Rotating the knob clockwise produces 
a right turn; rotating the knob counterclockwise re-
sults in a left turn. 

AILERON CONTROL KNOB. 

1 he aileron control knob, located on the autopilot 
control panel ( figure 4-10), controls the aircraft about 
the roll axis. Turning the control knob toward the 
high wing will bring the aircraft to a level attitude. 

Figure 4-10 
autopilot in maneuvering and trimming the aircraft AUTOPILOT EMERGENCY SHUTOFF VALVE 
Bypass valves in the servo units are operated by the HANDLE. 
autopilot control valve handle on the control pedestal. 
Relief valves in each servo unit permit overpowering 
of the autopilot control in the esent of an emergency 
by limiting the oil pressure in each servo cylinder. 
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AUTOPILOT INDICATORS. 

A vacuum-operated gyro turn indicator and gyro 

bank-climb indicator is incorporated in the autopilot 
control panel ( figure 4-10) to provide visual indication 

of the autopilot signal in each axis. If the needles 

diverge more than one pointer width from the 

respective index, an excessive out-of-trim condition 

exists and should be corrected. 

Vacuum Gage. 

A direct-pressure-operated vacuum gage, installed on 
the autopilot control panel (figure 4-10), indicates the 

vacuum pressure of the vacuum system in inches of 
fig. Vacuum pressure indication is taken directly from 
the VACUUM manifold. 

Autopilot Oil Proasuro Gaps. 

A direct-pressure-operated autopilot oil pressure gage 
mounted on the right side of the main instrument 
panel (22. figure I-11 and :4, figure 1-12). indicates the 
autopilot system oil pressure. 

Caging Knobs. 

Caging knobs for the autopilot gyro instruments are 
installed on the autopilot control panel (figure 4-tiri. 
The limit of the pro turn unit is SS from vertical 
in bank, glide, or climb. The limit of the hank-climb 
gyro unit is SO' from vertical in bank, climb, or glide. 
Any maneuver that exceeds these limits will result in 
gyro spill or tumble causing the instruments to give 
incorrect indications. Pushing the gyro turn caging 
knob to the IN position, and turning the bank-climb 
caging knob clockwise to the CAGE position will 
mechanically set the gyro gimbal rings of each unit in 
their proper positions. After resetting the gyro units 
for proper heading and indication, the gyro turn 
caging knob may. he pulled to full OUT, and the bank. 
climb caging knob may be turned counterclockwise to 
the UNCAGE position for gyro operation of both 
units. 

Not* 

Instruments should be uncaged at all times. 

except during maneuvers that exceed their 

operational limits. 

Sensitivity Dials. 

On aircraft with the A-3A-I autopilot installed, three 

manually operated sensitivity dials, one for each flight 

control. are installed on the autopilot control panel 
figure 4- 10). Each dial has seven settings. 0 through 6. 

Moving the dials toward higher numbers stimulates 
quicker flight control response. The sensitivity dials 

mechanically control the amount of air flow through 

an air relay valve diaphragm chamber connected to a 

balanced oil salve that controls the flow of oil in each 

servo unit. 

Speed Control Valve Knobs. 

On aircraft with the A•3 autopilot installed, three 

manually operated speed control valve knobs fig-

 

ure 1-121, one for each flight control. are installed on 

the main instrument panel directly in front of the 

pilot'sstation. Each control knob has an indicator dial 

with seven settings: 0 through 6. Rotating the dials 

toward higher numbers stimulates quicker Right con-
trol response. The speed control valve knobs mechan• 
ically control the flow of oil from the servo cylinders 
to the hydraulic reservoir. 

AUTOPILOT OPERATION. 

Preflight Ground T•iit. 

To perform an autopilot preflight ground test. proceed 

as follows: 

Autopilot emergency shutoff valve handle - 

Safetied ON. 

2. Fluid level in hydieulic reservoir - Check sight 
gage. 

3. Autopilot coattol valve handle - OFF. 

4. Operate engines at approzirnately 1000 rpm. 

S. Autopilot vacuum gage - Within limits. 

6. Check selector right engine - Forward Position 

(Modified aircraft). 

7. Autopilot oil pressure gage - Within limits. 

8-
 lineage the bank-climb gyro unit. 

9. Set the gyro turn unit to desired heading and 

unc age. 

10. Flight controls - Neutral. 

Set the rudder folios-up card to match the gyro 

turn card, set the aileron followup indez to 

match the bank andel, and set the elevator 

tollowup toilet to match the elevator alignment 

index. 

12. On the type A-3A-1 autopilot, set each sensi-

tivity dial to position 3. On the type A-3 auto-

pilot, open each speed control valve knob to 

position 6. 

IS. Autopilot control valve handle - ON. 

14. Check autopilot operation by turning each 

trimmer control knob. 

IS. Check the manual override by operating the 

flight controls against the autopilot. 
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Net* 

It the flight controls are moved too far 
trorn the automatic control position 
when overpowering the A•3A•1 auto-
pilot. they will not return autoniatically 
when released. because the indexes of 
the autopilot gyro instruments will be 
incised out of alignment, and the signal 
response from the flight control sur-
faces to the autopilot follosvup cable 
system will be disrupted. Disengage 
the autopilot. align the indexes, 'and 
reengage the autopilot. 

16. Turn off the autopilot by placing the autopilot 
control valve handle in the OFF position. 

Leave the instruments unc•ged. 

Hydraulic Selector — Both (Modified aircraft). 

Daring Flight., 

To operate the autopilot during flight, proceed As 

follows: 

I. Trim the aircraft to fly "hands oft." 

2. Hydraulic Pump Selectee — Right engine (Alosii• 

filed aircraft). 

3. Select the desired aircraft heading and align 

the followup cards and indexes on the control 

panel. 

4. Sensitivity dials of speed control valve knobs — 

Set (as desired). 

5. Autopilot control valve handle — ON. 

6. Trim the aircraft in the axis indicated by the 
gyro indexes with the autopilot in operation. 

to turn off the autopilot, place the autopilot control 

salve handle in the OFF position. 

NAVIGATION EQUIPMENT. 

For instrument approach equipment. see Communica-

tion and Associated Electronic Equipment, this 
section. 

For instrument approach procedures, see Section Ix. 

DRIFTMETER. 

A type B-5 diameter (8, figure 4-11), installed on a 

wooden shelf located aft of the navigator's table, is 

used by the navigator to measure the angle of drift 

4-34 

while in flight. On some aircraft, • type B-3 drift-
meter is located aft of the navigator's table. 

ASTROCOMP ASS. 

Some aircraft, facilities for mounting an •strocompas• 
are located directly under the •strodorne. 

FLUX GATE COMPASS. 

the flux gate compass ss stem consists of a Hun 
gate transmitter and gyro caging ftNIt0f, both installed 
in the right outer wing panel, • flux gate compass 
master indicator installed at the navigator's station 
(5, figure 4-11 and 4, figure 4-12), • repeater in-
dicator in the main instrument panel U. figure 1-111, 
and • ( •I compass signal amplifier installed an the 
radio rack. the compass system receives its a-c 

power from the a-c inverter that is installed on the 
Floor at the radio operator's station. The master 
indicator provides compensated compass readings by 
means of • direct-reading, 360-degree dial. The dial 

shows the bur cardinal headings as well as in-

termediary headings which are marked every S de-

grees and numbered every 30 degrees. The small 

window on the lower face of the instrument will show 

a reciprocal reading. The master indicator actuates 
the repeater indicator on the main instrument panel. 

CARGO LOADING EQUIPMENT (C-47 AND 
R4D SERIES AIRCRAFT). 

The aircraft is equipped to handle diversified tspes of 

cargo in the main cabin (figure 4-14). Fittings are pro-

vided for carrying external load items. Loading of the 

aircraft is accomplished through the double cargo load• 

ing doors, with a snatch block and idler pulley, a small 

and large platform, and a set of loading ramps. 

I WARNING I 

If possible, all personnel carried in the main 

cabin shall be located aft of the cargo. 

For detailed information concerning cargo loading and 

dimensional limitations, refer to the applicable hand-

book of maintenance instructions. 

TIE-DOWN FITTINGS AND RINGS. 

Tie-down rings, installed along the sides of the main 

cabin compartment. are used for securing cargo, with 

fittings stowed in the miscellaneous stowage bag (8, 

figure 1-1) on the main cabin compartment aft bulk-

head. 
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CARGO DOORS. 

Double cargo doors, divided in the center. are mounted 

on hinges that swing outward. The doors may he se-

cured against the side of the fuselage, in the open 

position, to permit unobstructed cargo loading opera-

tions. The main cargo door incorporates a smaller 

door that is used as a paratroop exit in flight, and for 

personnel entrance and exit when the aircraft is on 

the ground. The cargo door is also equipped with an 

emergency release mechanism that pulls the hinge pins 

if it becomes necessary to jettison the door while the 

aircraft is in flight. The two cargo doors may be re-

moved from their hinges, if necessary, when loading 

heavy equipment. On some aircraft, me rear cargo 

door hinges have been redesigned to permit the door 

to swing farther aft and make removal for cargo load-

ing unnecessary. 

Main Cargo Door Latch Handles. 

Two external and two internal door handles are located 

at the aft end of the forward cargo door. The lower 

handle controls the upper and lower latches of the 

forward cargo door, and the upper handle controls 

the center latching mechanism between the forward 

and aft cargo doors. 

Main Cargo Door Emargirricy Rtileas• Handle. 

The .in cargo door is equipped with an internal 
emergency release handle should it become necessary 

to remove the door. The emergency release handle. 
located just above the lower hinge of the forward door 

and attached to the forward door jamb, is painted 
yellow and must be pushed down to remove the door. 
The handle operates as a direct lever an pulling the 
hinge pins. 

Main Cargo Door Paratroop Door Handles. 

The ataio cargo door incorporates a paratroop exit 
door which may be opened for the exit of paratroops 

by turning the two handles located near the top of the 
forward cargo door and pulling inboard. 

4.37 
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Aft Cargo Door Latch Handles. 

I Iii aft dargii dour tan be opened dolls from the 

interior of the aircraft hr means of two latch handle,. 

one located on top and one located on the low er 
forward end of thy aft Largo door 

LOADING RAMPS. 

Holes for the it of loading ramps Ate pro-

 

sidird in On sill ot 'htill iTri loading doors 

CARGO CARRYING EQUIPMENT — 

EXTERIOR (C-47 AND R4D SERIES 

AIRCRAFT). 

I ut.ngs are inualled on the underside of the fitselogr 
tor carrying two propellers. 

PARA PACK PROVISIONS — EXTERIOR (C-47 

AND 140 SERIES AIRCRAFT). 

Prosisions are made for carrsing sit pars peck racks 

tin the underside of the fuselage. The racks are at. 

tithed to fittings that arc installed flush with the 

fuselage skin. Standard bomb shackles in the para 

pack racks contain the carrying and releasing mecha. 

nism fin the para packs, when par.% packs arc carried. 

A pica pack electrical control panel, installed on the 

para pail control ;unction hi,,, (IT, figure I-.1) on the 

left fuselage wall forward of the main cargo doors, 

contains the necessary switches and indicator lights 

for operation of the release mechanisms. 

Para Pack Master Switch and Circuit Breaker Switch. 

A para pack master switch mounted on the tura pack 

electrical control panel has ON and OFF positions. 

When the master switch is in the OFF position, a red 

warning light on the control panel is illuminated to 

indicate that the para packs cannot be released until 

the master switch is placed in the ON position to 

energize the 28-suit d-c para pack circuit. The red 

warning light is placarded WARNING—RED LIGHT 

MUST BE OFF TO RELEASE PACKS. An ON-OFF 

toggle circuit breaker switch, mounted tin the para 

pack electrical control panel, protects the para pack 

circuit. 

Para Pack Selactivit Control Switches. 

Sic para pack selective control switches are installed 

on the para pack electrical control panel for releasing 

the par.' picks. Each ON-OFF toggle switch, when 

placed in the ON position, completes a 28-volt d-c cir-

cuit to electrically energize a solenoid that actuates the 

electrical release mechanism on the respective pars 

pack rack. Any para pack or combination of para 

packs may be released by actuating the selected toggle 

switch. 

4-3B 

Para Pock Seirias Release Switch, 

A Tiara pack button-t pc release switch is connected to 
the par+ p.u:k electrical control panel by a 2-foot 
length of flesible table, lath time the switch button 
is depressed, a 18-suit J-c circuit is closed and the para 
pack release mechanisms are electrically actuated 
through individual solenoids to drop the pars packs in 
the following requences II right aft. Ill left aft, 
right center. i I left center, (Si right forward, and 161 

left forward. 

Indicator Lights. 

Sot green 28-sole dc indicator lights, installed above 

the selectise control switches on the para pack electri• 
CAI control panel, indicate that the para pack electrical 

circuit is armed. As each para pack is released, its 
respecttse indicator light will automatic AV go init. 

Para Pock Salvo Switch. 

A para pack cals., switch Qi, figure and 29. figure 

1-14), located on the electrical control panel, has ON 

and OFF positions When the switch is placed in the 

ON position, a 28-volt d-c circuit is closed and the sat 

para pack electrical solenoids are simultaneously ener-

gized. allowing the electrical release mechanisms to 

drop all sit para packs in the esent of an emergency. 

Para Pack Manual Salt* Release Handle. 

A manually operated para pack salvo release handle is 

installed directly below the para pack electrical con-

trol panel. The handle is placarded PULL UP FOR 

PARACHUTE PACK SALVO RELEASE. When the 

handle is pulled to the full out position, a manual 

release mechanism is mechanically actuated, permit. 

ting the sot para packs to he released simultaneously 

in the esent of electrical failure. 

TROOP CARRYING EQUIPMENT (C-47 

AND R4D SERIES AIRCRAFT). 

Folding hendh-imse seats are prosided in the main 

cabin for the seating of 27 or 28 troops (figure 4-14). 

Each seat is fitted with a safety belt. 

PARACHUTE RIP CORD CABLE (STATIC LINE). 

A parachute rip cord anchorage cable is installed 

along the top of the main caban interior to the left 

of the centerline. Chen not in use, the cable may 

be stowed by snapping it into four spring clips, 

located directly above it, which are provided foe 

that purpose. 

PARACHUTE TROOP EXIT PANEL. 

On some aircraft, the inside panel of the forward 

half of the main cargo door is remosable inward by 

turning the handles near the top of the door and lift. 
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tog it out. This is used A% the exit for parachute troops. 
Four hooks and hunger rings. installed on the right 
side of the fuselage opposite the main cargo loading 
door, are provided for stowing the panel while using 
the exit. The door is stowed by holding it against the 
side of the fuselage and hooking the hungers over it 
to secure it to the side. 

CASUALTY CARRYING EQUIPMENT (C-47 
AND R4D SERIES AIRCRAFT). 

On some aircraft, 18 sets of metal supports are carried 
for setting up litter accommodations (figure 4.)41 The 
supports are stowed in red fiber boxes beneath the aft 
end of the main cabin compartment floor, and are 
accessible by removing the screws from the center 
floor panel and raising the floor. In use, the supports 
attach to built-in fittings in the floor. On other air. 
craft, leather strap supports are provided, making pos• 
sible the Installation of 24 litters. Canvas hags, marked 
LITTER STRAP STOWAGE, are snapped to the lon• 
gcrons in the main cabin compartment. 

PASSENGER CARRYING EQUIPMENT 
(C-117 SERIES AIRCRAFT). 

Adjustable upholstered seats are provided in the ma in 
cabin for the seating of 21 passengers (figure 4-f3). 
A lever is located at the side and front of each seat to 
make adjustments for the various settings. Each seat is 
fitted with a detachable safety belt and ash tray. A 
reading light and switch are located above each out-
board seat. A cabin attendant's call button is also lo-

cated on each reading light panel. Hat racks extend 
along either side of the main cabin ceiling. Adjust• 
able cold air outlets are provided above each outboard 
seat. A passenger oxygen outlet door is provided be-
low each main cabin window. 

AUXILIARY POWER PLANT (APP). 

The auxiliary power plant (APP), is located in the 
aft section of the main cargo compartment ( figure 

1-1). The APP is used to supply 28-volt d-c power 
to the aircraft for emergency purposes or to ground 
check electrical equipment on the aircraft. The unit 
consists essentially of a two-cylinder gasoline engine 
and generator with a normal rated capacity of 0 to 
175 amperes, and an emergency capacity of 175 to 
200 amperes. The gasoline engine is supplied fuel 
from the main fuel system. Oil is supplied the engine 
by a self-contained oil tank with a capacity of 3 
quarts. The APP is preheated by means of a com-
bustion heater and an enclosure. 'The APP receives 28-
volt sic power through circuit breakers on the auxili-
ary power plant control panel ( figure 445). 

4-40 

• Do not operate the API' at emergency 

capacity (175 to 200 amperes I for a duration 

of more than 5 minutes. since damage to the 
APP may result. 

• To preclude the possibility of a fire, do not 
operate the APP at any time long•range fuel 

tanks are installed. 

APP OIL TEMPERATURE AND CYLINDER HEAD 
TEMPERATURE INDICATOR. 

A combination oil temperature and cylinder head 
temperature indicator is mounted above the auxiliary 
power plant control panel ( figure 441). 

STARTING APP. 

I. Battery switch and Al'P fuel salve — ON. 

2. For cold weather starts, preheat switch — ON. 

3. When APP is warm, preheat switch — OFF. 

4. Generator control switch — OFF. 

S. APP ignition — ON. 

6. Start control switch — START, hold in START 
position, operating choke as necessary. Allow 
2. to 3.minute period for warmup. 

7. APP throttle and start control switch — RUN, 
after APP has warmed up. 

8. Generator control switch — RESET, THEN ON 
after 5-minutes of operation. 

TO STOP. 
I. Generator control switch — OFF. 

2. APP throttle — IDLE. 

3. Start control switch — OFF. 

APP fuel sake — OFF, after 5-minutes of 

operation. 

S. APP ignition — OFF. 

PREHEATER. 

A heater is installed on the forward end of the 
enclosure surrounding the APP. The heater system 
is intended to be used in temperatures below —6.6°C 

20 -  E) to bring engine oil temperature up to —6.6C 
( 2(1 F). The oil temperature gage located on the 
auxiliary power plant control panel will indicate 

when this temperature is reached. Fuel is supplied 
to the heater from the main fuel system. Power for 
the igniter system is supplied from the 28-volt d-c 
bus. The heater has a rated output of 200 BTU and 
consumes approximately 0.4 of a gallon of fuel per 
hour. The heater is controlled by a preheater switch 
located on the auxiliary power plant control panel. 
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figure 4-13 

the wiper blade is obtained. During heavy rain, or 
if ice forms on the windshield, the windshield wipers 
may be operated in conjunction with the windshield 
de.icing system. Sec the paragraph on Windshield De• 
icing System, this section. 

CAUTION 

MISCELLANEOUS EQUIPMENT. 

STEWARD'S SEAT (C-117 SERIES AIRCRAFT). 

The steward's folding seat is installed on the left 
side of the main cabin lust aft of the main passenger 
entrance door. The sear is fitted with a quirk' 
detachable safety belt. 

RADIO OPERATOR'S CHAIR. 

A light metal swivel-type chair secured to the floor is 
provided for the radio operator. The chair swivels 
through a 180-degree angle and may he locked at any 
of four points through this angle by a locking pen 
beneath the seat. The seat is equipped with a quick' 
detachable safety belt. 

NAVIGATOR'S STOOL/CHAIR (C-47 AND ROD 
SERIES AIRCRAFT). 

NAVIGATOR'S SEAT/STOOL. 

A bucket type adjustable seat is installed at the 
navigator's position. The seat may be adjusted 
vertically and laterally by means of the levers located 
below the seat. The seat is fitted with cushions and 

a safety belt and shoulder harness. On some aircraft, 

a wooden stool is provided at the navigator's station. 

The stool is secured near the bulkhead which serves 
as a backrest. No safety belt is provided for the 
navigator's stool. 

WINDSHIELD WIPERS. 

A windshield wiper system is provided for the c.i3 
forward windshields. The windshield wipers are hy-
draulically operated and controlled by two needle.type 
control valve knobs, one for each windshield U. figure 
I-7), located in the Yee of the windshield above the 
main instrument panel. To operate either wiper. 
slowly open the control valve until the desired speed 

Do not operate the windshield wipers on dry 
windshields. 

ACCESSORY OUTLET RHEOSTATS (C.47 AND 
R4D SERIES AIRCRAFT). 

On some aircraft, five accessory outlet rheostats are 
installed, one at each crew member's station, and 
one in the forward passageway. 

DATA CASES. 

Two data cases are installed, one at the pilot's station 
and one at the co-pilot's station. 

CABIN ENTRANCE LADDER. 

A dural cabin entrance step ladder is stowed either on 
the bulkhead in front of the lavatory or within the 
lavatory. 

WINDSHIELD DEFROSTER PANELS. 

On some aircraft, windshield defroster panels are 
stowed in the left forward baggage compartment and 
may be attached to the front windshields to provide 3 

space between the windshield and the defroster panel 
for entry of hot air from the heating system. Each 
defroster panel has an outlet for connection to the 
flexible windshield ducts of the heating system. 
RELIEF TUBES. 

Two relief tubes are installed, one beneath the pilot's 
se-at, and one beneath the co-piloes scat. 
LAVATORY. 
The lavatory compartment is located aft of the main 
cabin and includes a toilet, a wash basin, a water tank, 
and a relief tube. 
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SECTION V 

OPERATING LIMITATIONS 

TABLE OF CONTENTS 

introduction 5.1 

Minimum Crew Requirement 5-1 

Instrument limit Markings 5-1 

Engine Limitations 5-1 

Airspeed limitations 5-2 

Prohibited Maneuvers 5-2 

Center of Gravity limitations 5.2 

Operational Weight limitations 5-2 

INTRODUCTION. 

I his section includes the engine and •ircraft limita-
tions that must by obsersed during normal operation 
The instrument markings ffigarre 5./i, which form a 
part of these limitations, must be referred to. as they 
are not necessarily' repeated in the text. 

MINIMUM CREW REQUIREMENT. 
The minimum crew for a flight is a pilot and a co-
pilot. Additional crew members, as required, will be 
added at the discretion of the commander. 

INSTRUMENT LIMIT MARKINGS. 
The limits marked on the aircraft instruments are 
shown in figure 5-1. 

Not* 

The limitations marked on the instruments 
apply to flight conditions and are not intended 
to indicate ground operating limits. 

ENGINE LIMITATIONS. 

Refer to figure 5-1 for normal engine operating limits. 
Oserspeed limitations on the engine are 3100 to 1300 
rpm for complete inspection and above 3300 rpm for 
replacement. Note all conditions of overspeed on 
Form '81. 

ENGINE POWER TIME LIMITATIONS. 

The engines are Approved for 5 minutes of operation 
at maximum power during takeoff and climb at take-
off speed. rhere is no limitation in the use of METO 
power. 

ENGINE (OVERESOOST OR) EXCESSIVE MANIFOLD 
PRESSURE. 

Use of manifold pressures in excess of those speci-
fied under normal and Alternate fuel grade operating 
limits, this section, is not permitted. If excessive 
manifold pressure is experienced, the following limits 
apply: 

1. At or above METO power an excessive manifold 
pressure over 15 seconds duration requires 
engine removal. 

2. At any power setting 10 or more inches Hg 
excessive manifold pressure required engine 
removal. 

3. Below METO power 5 to 10 inches Hg excessive 
manifold pressure from S to 15 seconds duration 
required engine inspection. 

5.1 
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ALTERNATE FUEL GRADE (91/96) OPERATING 
LIMITS. 

2'00 rpm 
Vb in. Hg at SL 
auto-rich mixture 

Ma ,. I ontitioous 2VNT rpm 
i I in. Fig at SE. 
auto-rith mixture 

Slag Atm...Lean 21.SO rpm 
II in. Hg at SI. 

When IIV lav fuel grade is used, the !omit for fuel 
grade 10(1 110 arrIS-

 

AIRSPEED LIMITATIONS. 

.6.000 .9.000 41.000 Stags° 
Lb Lb Lb Lb 

Item Gross Wi (.00.5 W. Gross Ti too as 11 

too level nod. 1, 7Knots 1651Knota 1401(n0ts Lriknots 
(indicated) (204000 (19,.p) 1171.01 (149i•plo 

st•v aiiowabie 221 K.". 2021(tiot• ITOKisots 140 Knot• 
12sisph) (196.0)116"W 

nay lot erren.lina 140 knot • 
landing sear *( 160 iivph) 
(indicated) 

Ma• for earendina Knots 
fall wine Ilats• •(112reask) 
(indicated) 

Max for extending 100 Knot. 
flan• •(lIStapls) 

(indicated) 

nal for ettendina 104Knors 
' t  wins Ilap• 120 mph, 
(indicated) 

• s.or Affected By Gross Ti. 

PROHIBITED MANEUVERS. 

All acrobatic flight maneuccrs are prohibited. 

CENTER OF GRAVITY LIMITATIONS. 

Gear down fltr% erd IV; MAC Aft 28% MA(' 

Gear up Forward 11'; MAC Aft 2fri MAC 

For additional information, refer to Basic Weight 

Check List asset Loadisig Data, T.O. 1647 -5. 

OPERATIONAL WEIGHT LIMITATIONS. 

N.Veight. more than any other single factor, will deter-

mine the capability and performance of your aircraft. 

In designing an aircraft, weight has always been a 

5-2 

fulmars restricts', factor is diret t effect on 
.181Cratt lOnrigUrarlOn, Anti range. Aircraft are 
designed with sufficient strength to accomplish a cer-

tain hasit mission without undue allow ante for ctser• 
loading or improper aeight distribut .... 1-sers effort 

is made co eliminate unnetenars weight; hunt-se,. the 
wright penalts for making an aircraft foolproof is 
prohibitsse. Weight (mutations. therefore. are neces. 
voids ins olsed in the operation of the aircraft. If 

these limitations are exceeded, a loss in the perform. 
ante of the aircraft is inesitable and strintural Latium 

is quire probable When an airtrati is 1.(aded besot.' 

the establishes] limits, ceiling and range are detreased, 

tontrol forces and stalling speeds hewnse higher. and 
the rate 01 Climb falls off rapidly as the maxinttinl 

gross weight is exceeded The take-off and landing rolls 
increase appreciably with an increase in gross weight 

Likenise. the braking power is insufficient for the, k-
ung the forward momentum of the aircraft and the 
wings are more culnerahle to airlikids during mulct, 
seri or flight through turbulent air. These effects can 
reach serious proportions when the weight limitations 
of a specific aircraft are disregarded. In cargo aircraft, 
particular attention must be paid to the weight prob. 

lem In order that tarp, of sarious sties may he 
accommodated, the cargo compartment is of such 
proportions that space is not ustialls a re ttttt liVe fac-
tor; tonsequentls, oserloading is (morels possible and 
weight limitations most he complied with if the air-
craft is to be operated efficiently. economically, and 
safely. A consideration 91 the weight factors involved, 
particularly as they apply to this aircraft, appears in 

the succeeding paragraphs. 

WEIGHT AND LOADS. 

Due to the effect of gravity on the mass of your air-

craft, the aircraft possesses weight. More exactly, this 
weight is a force which gravity exerts on the material 
used in the fabrication of the aircraft and which pulls 
the aircraft toward the earth. In any condition of Static 

equilibrium during straight and level flight or at rest 

on the ground, the aircraft is subjected to this pull 
of gravity, the strength of which is spoken of as 1G. 
As fuel. cargo, passengers, crew niemhers, and addi-
tional equipment are added in order that the aircraft 
may accomplish a specific mission, the additional 
weight constitutes a force acting on the aircraft struc-
ture. The weight of the aircraft, or the force that 
gravity imposes on the aircraft, may also be consid-
ered as a load. On the ground, this load must be 
sustained by the landing gear; in flight, by the wings. 
There is a limit to the load which the landing gear 
is capable of supporting during taxi, take-off, and 
landing operations; there is likewise • limit to the 
load which the wings can sustain in flight. During 
maneuvering and flight through turbulent air, addi-
tional loads are imposed on the aircraft. These loads. 
caused by the acceleration of the aircraft, are the 
result of forces which, in addition to that of gravity, 
act upon the total mass of the loaded aircraft. Both 
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types of force tend 11 1  produce imdestrable and poten• 

!tally clang':  hods on the ,t rift structure and 

111 mendwrs ihis is part it Marls true 01 the wings. 

which must sustain the aircraft in flight. When the 

weight of the aircraft is increased, the wings become 

more and more %Miserable to the loads imposed It, 

sudden changes in air currents or manipulation of the 

controls. ilhe ultimate strength tif the asrcraft struc• 

tore is eventually exceeded by the c bined forces iii 

weight and air loads. When this conditiiin 11“ ties. stria • 

turd failure results. Since the mastmum weight which 

the aircraft can safely cares is dependent upon di  

button of the weight throughout the aircraft and its 

capacity to sust.ms airloads in accelerated flight. an 

understanding of weight limitations is required iii ac• 

ccimplish a ,,,,, ion successfully. 

LOAD FACTORS. 

A load factor is the ratio of the load imposed on the 

aircraft when accelerated in any direction. as compared 

with the load imposed on the aircraft by grasity in 

any condition of static equilibrium. The load IMAM' 

denotes the strength of the forces acting on the air• 

craft as a result of sudden changes in air currents and 

manipulation of the controls. and is expressed by the 

term G. which is the gra% national force. By defini• 

lion. then. all aurcralt at rest on the ground or in 

straight and level flight possess a load factor of IG 

because the force acting upon the aircraft tinder either 

of these conditions is merely that of grasity. When 

the aircraft enters a region of turbulent air or the 

pilot elects to maneuser the aircraft, additional forces 

are imposed on the structure. The additional load on 

the wings resulting from these forces is expressed in 

relation to the gravitational force and is referred to 

as 0.56. 2.0G. .3.0G, etc. which mean that the forces 

exerted on the wing structure and its members are .5. 

2. or 3 times the force exerted by gravity. For example, 

if the normal weight of the aircraft is 25.000 pounds 

and the load factor at some given moment of acetic',  

ated flight is 3.0G. the total force which the wings 

must sustain is 75.000 pounds, or three times the 

normal weight cif the aircraft in straight and lest! 

flight. 

MARGIN OF SAFETY. 

The margin of safety is the range of forces which exist 

between the load factor the aircraft is sustaining at 

any gisen moment and the load factor at which struc-

tural damage will occur. If. for example. the aircraft 

is incapable of sustaining a load factor greater than 

3.06. and during flight through turbulent air is sub-

jected to a force of 1.56, the margin of safety at this 

particular moment is I.56. When fuel and cargo loads 

are increased, the margin of safety decreases. This in-

crease in weight actually becomes a component of the 

forces acting on the aircraft, and, as such, lessens the 

capacity of the aircraft to sustain further loads due Ili 

accelerated flight For this reason, it is ads 'sable in 

loading an aircraft to maintain .1 margin of safe's 

that w ill tuner he exceeded during ins period ot flight. 

WARNING 

If the combined weight of cargo and fuel is 
such that the aircraft is incapable of sus-

taining a force of 3.0G, turns and mill-outs 

should he made with caution to niininnie the 

resulting mitosis. 

EXPLANATION OF CHART. 

Ube weight limitations chart trig:or 6•2) is intended 

to present grapincalls the weight.carrying c.iliabil i. 

ties of the aircraft as defined by the various criteria 

which proside limits for safe and efficient operation. 

The chart will help the flight planner to recognize 

the weight limitations that will restrict operation in 

a specific mission and to determine what margin of 

safety may be established. 

Note 

Aid gh the chart indicates the limitations 

invoked in the loading of the aircraft. the 

authority for operating the aircraft at a gisen 

gross weight remains the responsibility of 

the local authorits. 

GROSS WEIGHTS. 

The data in this chart is based on an initial operating 

weight of the aircraft exclusive of fuel and cargo. The 

zero point of the chart at the junction of the fuel and 

cargo load axes represents an operating weight of 

20,000 pounds. BeCill1SC individual operating weights 

may vary, it will he necessary to adjust the chart for 

the specific aircraft involved. The operating weight 

plus the fuel and cargo required its a mission can be 

shown by gross weight lines that slope at a 45-degree 

angle to the axis of the chart. These diagonal lines also 

indicate various structural and performance limita-

tions. However, any gross weight line may be plotted 

to obtain a graphic representation of the limitations 

involved in the fuel-weight combination that a rms. 

sion nos- require. 

Not* 

The gross weight of the aircraft should 11e, er 

exceed that required for the mission, since 

unnecessary risk and wear of the equipment 

will otherwise result. Take-off gross weights 

must also be considered in the light of avail-

able runways, surrounding terrain, altitude. 

atmospheric conditions, and the requirements 

and urgency of the mission. 
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INSTRUMENT MARKINGS • 
011. TEMPERATURE 

MIS 40°C Minimum 
60°C To 50°C Nonno I 
100°C Max imurn 

• 
OIL PRESSURE 

" 1" OS Psi Minemstrts For Fl.gln 
Immo es to 110 Psi Nonmol 

110 Psi Maximum 

FUEL GRAN 100/130 
or 11S/14S 

MANIFOLD PRESSURE 
IREM21•20 Sin. Mg — A I. Pormlnoll 
eilt) 5.47 S In. Mg — A.R. Rood 

Above 42 a In He — S MM Limn A.R Read 
42 S In Mg—INAhe Power 
41 In Hg — Maximum 

TACHOMETIR 
1300 To 1700 Rpm — Elang•rom 
Empennago Vibration 
1700 To 2050 Rani — AL PonniRod 

MIN 2050 To 2SSORpm — &R. Reqd 
AWN* 2530 Rpm — 5Min Limb A.R. Rood 

°MI /1050.Mete rowet 
2700 open — Maximum 

CARS Ain TEMPERATURE 
—10°C To 15•C — Possible long 

milimil5•C To 3111°C — Nonnol 
50°C - 

CYL—HEAD TIMPHIATURE 
iMM1513°C — 232`C — A L Forrninod 
WIM-232 C lo 160 C — A R Reqd 
OZOB760 C — maximum 
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Figure 5-1 (Muted 1 of 2) 
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FURS PRILSSURI 

• 
AIRSPUO • MPH 

AIRSPIEDIENOIS 
97 4.01-F0 Rap. 

IMMO 21 •640.-Atniews allenble 

II pat - Mpsisaven Fos 1419 
S +4 16 psi - Nocrnsil 
OEM lb psi - MO. rim,. 

112 mph - kill Root 
5255 mph - Maximum allowohlo 

SUCTION OA Of 

IMO 375 in Ng - Ma•m•rn 
3 is no 4 25 on Mg - Normal 
• 75 in - ••••;,•.44 

DR-ICING PRISSURE 

=•11 7 5 to 5 psi - Normol 
a 9 041 Mcnionvoi 

WIDRAIOUC PRESSURE 

600 pt. - Minimum 
a 600 to 875 psi - Nonmol 

900 psi - Mop Then 
MIXTURE CONTROL QUADRANT 

Aoto - loon 
Auto - Rich 

AUTOPILOT OIL PRESSURE 

105 ;ad - Moorman, 
a 110 to 130 - Mammal 

140 psi - Mconorm 

T. 0. 1C.47-1 Socti on V 

Fig.;.. 5.1 (Sheet 2 of 2) 
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S•ction V T. O. 1C-47-1 

WEIGHT LIMITATIONS CHART - TYPICAL 

BASIC OPTRATING WEIGHT OF 20,000 LB 

Note 

This chart is to be used for 
refiprence only For performance 
capabiliti•s at the various gross 
w•ights, refer to oppend“ I 

14 000 - DESIGN GROSS WNW'S AT 309 WING 

10 

IOAD IACT011 NORMAL LANDING 

000 - Saphlo"v:ING IOAD FACTOR 
32 403 _ 100 PPM St 001 DAY SINGll ENGINE 

CLEAN

 

CONI,GURATION MARI/Rum 

P. 33 pop 700WI7Rat St STANDARD DAY SING.' 
ENGINE CLEAN CONNGURATION NAZI. 

Murk POWIS mAxiMuM ITIKOmAIRNOICI 

0 LANDING *11We 

... 17 000 - 7 0y WING, LOAD I•CTOR 
4a 
4 

)- 17 710 - SOO 'PM St STANDARD DAY ROIN IN 

GINIS ORIIIATING CLEAN COINNGURA 
T.ON NtETO POitiFt 

IICOmmIN010 

CAUTIONARY 

NOT RICORTILLINDID 
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USABLE WING FUEL - 1000 LB 
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T. O. 1C•47-1 S•clier V 

WING FUEL LOAD, 

At the base of the chart along the horizontal axis, the 
weight of the fuel normally carried in the wing tanks 
is indicated in thousands of pounds. 

LONG-RANGE FUEL LOAD. 

When lonst-range fuel tanks are installed in the main 
cabin to increase the range of the aircraft or to trans-
port fuel, the total weight of this fuel and the tanks 
should be computed as cargo load. By computing the 
fuel in the long-range tanks as cargo load, detailed 
chart work is eliminated, as are the individual cakula• 
thins involved in adding the weight of the long•range 
fuel to the fuel load and the weight of the long-range 
tanks to the cargo load. Whenever long•range furl es 
carried. A reduction in the cargo load is necessary to 
compensate for the weight of the long-range fuel and 
tanks. 

CARGO LOAD. 

In ant mission, range And fuel consumption directly 
determine the fuel that must he carried, and indirectly 
the cargo that can be transported. With the necessary 
fuel for the mission established, cargo loading is vari-
able within the limits established by the strength and 
performance of the aircraft. The payload, as carried 
in the cargo compartment, appears in .  thousands of 
pounds along the vertical axis of the chart. When 
long-range fuel is utilized to increase the range of the 
aircraft, the combined weight of the fuel and tanks 
should be computed as cargo load. 

WING LOAD FACTORS. 

The loads which the wing will sustain under different 
weight conditions are represented by the wing load 
factor lines on the chart. Under most loading condi-
tions, which are normally limited by single-engine 
performance, the margin of safety provided by the 
wing load factors is very small. However, when flight 
through turbulent air is anticipated, the highest prac-
tical wing load factor is desirable. 

SPEED. 

The loads on the wing increase as the gross weight 
increases. This effect may be largely nullified by a re-

 

duction in speed. Refer to the paragraph on Airspeed 
Limitations, this section, for recommended speeds at 
various gross weights. 

LANDING GEAR LIMITATIONS. 

The landing gear structure is designed for landing 
during routine operation at a gross weight of 26,000 
pounds at a maximum contact sinking speed of 9 fps 
limit. This is the 17121141111111 recommended landing 
weight for 'normal operation. The maximum recom-
mended landing weight under emergency conditions 
is 3 i,000 pounds. This weight is based on the fact that 
the landing gear fittings become critical at this weight 
when landing in the tail down a tt i tt Therefore, 
when landing at weights in excess of 26,000 pounds, 
the tail down attitude should be avoided if AI all pos-
sible. At a landing weight of i5.000 pounds, the brakes 
are good for 100 stops. The main wheels and tail 
wheel and tire become critical for strength at 33,000 
pounds gross weight. 

SKI LIMITATIONS. 

Ilse main skis are designed for • gross weight 
capacity of 15,000 lb.. each. The tail ski is de-
signed Ica • gross weight capacity of 4000 lbs. 

PERFORMANCE LIMITATIONS. 

In the case of 2-engine aircraft, it is generally in-
herent that performance rather than structural limita-
tions restricts the weight which the aircraft can carry. 
Obviously, the gross weight must necessarily he Inn-
kcal by the Ability of the aircraft to take off within 
available runway length and clear any obstacles. Bait 
the primary consideration is the ability of the aircraft 
10 fly with partial power. Single-engine performance, 
then, is the major restrictive factor in the loading of 
the aircraft. Note the gross weight lines on the chart, 
particularly those which separate the loading areas. 
Each of these lines defines a specific limitation and sev-
eral of the lines are wholly performance limitations. 
These performance limitations are based on the gross 
weight at which an adequate rate of climb can he 
maintained under various conditions of power, tern. 
permute, and configuration. 

POWER LOSS AND PERFORMANCE. 

On this aircraft, the effect of an engine failure on per-
formance is immediate. The loss of half the total thrust 
normally developed by both power plants and the 
asymmetric power condition that results produce a 
marked decrease in the rate of climb. The significance 
of gross weight and configuration immediately be. 
comes apparent, for the aircraft with partial power is 
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Section V T. 0. 1C.47-1 

unable to niamtain an adequate rate of climb 41 gross 
is eights 41,4,Ve 33,000 pounds. or in a configuration 
where the landing gear and wmg flaps are eatended. 
Power losses due to temperature. humidity, and engine 
deficiency esert a tonsiderable influence on the rate of 
climb. esen when both engines are operating. It Is 

1110 1110401f 10 %101Alitt. the (-Reit which engine failure 
is ill produte on the rate of climb. hut it is interesting 
to note the remarkable difference in .oircraft perform. 
ante resulting front rise in temperature and a corn:. 
spondmg fall in air density. As the weight limitations 
chart illustrates, the difference between a standard day 
and a hi it day requires is cargo adiustntent of approxi. 
mock filet pounds. For purposes of standardization. 
the temperature of a standard day is IS•C ti9•Fl and 
that of a hot clay. 4ICt 100.4 "Ft A: WA Icscl. Namr-

 

%Ari.1111111•1 of temperature and altitode within this 
range %ill gose similarly graduated salutes in brake 
horsepower and rate of climb. The effect of humidity 
and catgut(' deficiency on brake horwpower and. ulti. 
muds.. on the grins weight at whit h the aircraft may 
Ise operated. has not been included in the weight limo 
Rations chart because there ,re SI, mins satiable con• 
ditions involved. 

CONFIGURATION AND PERFORMANCE. 

The configuration of the aircraft also iMpON,  A penalty 
on performance. In other than clean configurations, 
the increase in drag produces a decrease in the rate.of.. 
climb and requires a readjustment of the gross weight 
at %bids the aircraft may he operated. As with power 
losses, this condition is mint critual at takt, off when, 
of necessity, the landing gear is extended and the 
cowl flaps and oil cooler flaps are open. The drag cre-
ated by a windmilling propeller and the extended 
landing gear during the take-off roll is such that no 
attempt to take off should he made unless the safe 
single-engine airspeed for the 'aircraft gross weight 
has been achiesed. 

RECOMMENDED LOADING AREA. 

The green area on the chart represents the loading 
conditions that present no particular problem in re. 
gard to the strength or performance of the aircraft. 
Operation of the aircraft at weights outside this moin. 
mended loading area should he avoided unless the 
dictates of the mission require it. The green area is 
hounded by the 2.5G wing load factor line. 

CAUTIONARY LOADING AREA. 

The yellow area on the chart represents loadings of 
progressively increasing risk as the red area is ap-
proached. Caution must be exercised because single. 
engine performance at these gross weights is marginal. 
depending upon configuration, altitude, and ambient 

S-S 

air temperature. Ibis area us defined bs the gross 
weight diagonal which indicates J rate of climb of 
MO feet per minute at WA keel on a standard day 
with one propeller feathered. gear and flaps up. and 
maximum power on the operatise engine. 

LOADING NOT RECOMMENDED. 

Note 

im mmec r flights arc tonducced at weights 
shown a- :he red area of the chart, entry of 
this fact in Form 7R1 is required. 

'Ihc red area represents loadings which are not mom. 
mended because the margin 'if safety. from the stand-
point of huh performance and structural limitations, 
is something less than the mint desirable or practical. 
I'mler conditions of extreme emergents is hen safety 
,if flight is of WCImilary importance. the commander 
will determine whether the degree of risk war• 
rants operation ol the aircraft .11 gross weights appear• 
ing in the red rune 

USE OF CHART. 

A sample problem is presented to illustrate the appli. 
cation of the chart. 

I. Assume that a C. aircraft calls for a 10.500. 
pound payload and .3(100 pounds of fuel. Starting with 
the operating weight of 20.000 pounds at - 0,-  proceed 
along the vertical Jai% to 10,500 pounds; this increases 
the gross weight to 50.500 pounds. Next proceed along 
the horizontal 41115 10 3000 pounds and project J line 
vertically to intersect the horizontal projection of the 
10.500 pound line. By interpolation, the intersection 
will indicate a gross weight of 33,500 pounds. This 
value is above the maximum recommended g  
weight, and in order to keep within the cautionary 
envelope, the cargo or fuel must he reduced he 
SOU pounds. 

2. Another example to demonstrate a problem 
where the operating weight of the aircraft is greater 
than that shown on the chart: assume an operating 
weight of 22.000 pounds instead of 20.0(g) pounds, or 
A difference of 2000 pounds. Using the same require-
ments as in the previous example and proceeding as 
before, the gross weight will be found to he 33.500 
pounds by interpolation; but, to this value. 2000 
pounds must be added to the cargo scale to correct 
the chart for the heavier aircraft. This increases the 
total gross weight to 35.500 pounds. This value is 
abuse the maximum recommended gross weight. and 
in order to keep within the cautionary envelope, the 
cargo or fuel must be reduced by 2500 pounds. 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



THIS PAGE IS DECLASSIFIED IAW EO 13526 

T. 0. 1C-47-1 Saction Vi 

SECTION VI 

FLIGHT CHARACTERISTICS 

TABLE OF CONTENTS 

General 

Stalls 

Spins 

Dicing 

GENERAL. 

"The flight characteristics are normal fur a min-engine 
transport aircraft. The aircraft is very stable around 
all axes and is easily trimmed to fly &sods ofi. Very 
minor trim changes are required to maintain the de-
sired aircraft attitude. Control forces required for ma-
neuvering throughout the speed range are normal. 
Rudder and aileron control is excellent and elevator 
forces are normal at high and low airspeeds. 

STALLS. 

The power-off stalling characteristics for this aircraft 
are normal. Stall warning comes in the form of a 
comparatively mild buffeting of the horizontal stabi• 
lizer. Stalling speed increases with the degree of bank 
and increase in gross weight, as shown in figure 6-1. 
The ailerons are effective up to the point of stall. No 
violent rolling action either precedes or accompanies 
the power-off stall under any flap setting. However, as 
in the case of most multi-engine aircraft, stall en-
countered with power on will probably cause violent 
rolling movements. The extended landing gear has no 
appreciable effect on the stalling characteristics. Re-
covery from a stall is normal and should be made by  

nosing the aircraft down and applying power. Apply 
'Ismer smoothly and avoid an abrupt pull-out. 

PRACTICE APPROACH TO STALLS. 

Practice approach to stalls at a safe altitude, apply-
ing the principles discussed in the above paragraph. 
Minimum altitude for practicing approach to stalls is 
3000 feet above the terrain. 

SPINS. 

Intentional spins are prohibited. However. in case 
spin is entered into accidentally, use normal spin re-
coscry procedure to regain level flight. If the normal 
spin recovery procedure does not stop the spin, a Nati 

01 potter on the inside engine may. expedite the recov-
ery. This is not a normal procedure, however, since 
the thrust from the blast of power may increase air. 
speed beyond the maximum design structure limits. 

DIVING. 

Placarded airspeed should not be exceeded in a dive. 
Recovery from a dive should be accomplished smooth-
ly., and abrupt pull-outs avoided. 
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APPROXIMATE STALLING SPEEDS— POWER OFF 

MPH AND KNOTS IAS 

Note: The extended landing gear 
has no appreciable effect 
on the stalling characteristics. 

14 F A 

 

0 FLAP 
GROSS 
WEIGHT 
(POUNDS) 

LEVEL FLIGHT 
KNOTS MPH 

30 DEC 
KNOTS 

BANK 
MPH 

45 DEC 
KNOTS 

BANK 
MPH 

LEVEL FLIGHT 
KNOTS MPH 

30 DEC 
KNOTS 

BANK 
MPH 

45 DEG 
KNOTS 

BANK 
MPH 

33,000 76 88 82 95 91 105 71 82 77 89 86 99 

31,000 73 85 79 91 88 101 69 79 75 36 83 96 

29,000 71 81 76 88 85 98 67 77 72 83 80 92 

27,000 68 78 73 84 82 94 64 74 69 80 77 89 

25,000 65 75 70 81 78 90 62 71 66 77 74 85 

23,000 62 72 67 77 75 86 59 68 63 73 71 82 

21,000 59 68 64 74 71 82 56 64 60 70 68 78 

12 FLAPS FULL FLAPS 
GROSS 

WEIGHT 
(POUNDS) 

LEVEL FLIGHT 
KNOTS MPH 

30 DEC 
KNOTS 

BANK 
MPH 

45 DEC 
KNOTS 

BANK 
MPH 

LEVEL FLIGHT 
KNOTS MPH 

30 DEC 
KNOTS 

BANK 
MPH 

45 DEC 
KNOTS 

BANK 
MPH 

33,000 68 78 73 83 81 92 65 75 70 81 79 90 

31,000 65 75 70 81 78 89 63 72 68 78 76 87 

29,000 63 72 68 78 75 86 61 70 66 76 73 80 

27,000 61 70 65 75 72 83 59 67 63 73 70 81 

25,000 58 67 62 72 69 79 56 65 60 70 68 78 

23,000 55 64 60 69 66 76 53 62 58 69 64 74 

21,000 53 61 57 65 63 72 51 59 55 63 61 71 

Figure 6-1 

ws-
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SECTION VII 

SYSTEMS OPERATION 

TABLE OF CONTENTS 

Corburoor Icing 7.1 

Backfiring 7.1 

Spark Plug Fouling cod Deleading 7.2 

Changing POw•f Conditions During Flight 7.3 

Cowl Flop Op•rotion 7.3 

Supercharger Operation (If Installed and Operativril 7.1 

Fu•I System Management 7.1 

JATO Ch•ckout Proc•dur•s 7.9 

Broke Opitrotion 7.10 

CARBURETOR ICING. 

lormedirtely prior to beginning the take-off roll, ad-
vance the throttles sufficiently to make carburetor 
heat mailable. Hold the control column full back to 
prevent nose over. Set the carburetor air controls to 
FULL HOT to obtain temperatures within the con-
tinuous operating range as indicated by the instrument 
markings. Maintain this temperature for the time 
required to insure complete removal of any ice previ-
ously formed in the induction sy•tems. The increase 
in CAT. will he accompanied by a drop in MP of an 
inch Of two. If an appreciable quantity of ice has 
formed in the vicinity of the throttle valve, the MP 
will increase an inch or so as the ice is removed. 
If no rise in MP is observed, either no throttle icing 
existed or the ice has not yet melted. The pilot will 
have to decide which circumstance exists. Tura the 
carburetor alcohol deicer switch ON (the carbiuetor 
deicing control valve handle must also be ON). 
Ob  that a drop in CAT. occurs. When satisfied 
that no ice remains in the induction system, move the 
carburetor air controls to the FULL COLD (RAM) 
positioo, and begin the take-off roll immediately. 

When the aircraft is airborne and power is reduced to 

climb settings, adjust the CAT as required to operate 

outside the probable carburetor icing range, as in-
dicated by the instrument markings, and twit the 
carburetor deicing system OFF. A gradual loss of 
manifold pressure greater than that expected due to 
increase in altitude, without the throttles being 

moved, is an indication of carburetor icing. Apply 
carburetor deicing fluid as required until the ice 
his been eliminated, as indicated by recovery of the 
manifold pre•sure. Readjust the CAT to avoid further 
carburetor icing. 

CAUTION 

Conserve the carburetor alcohol 
supply for momentary use during 
flight, for use during landing, or for 
an emergency. 

BACKFIRING. 

To prevent backfiring during starting, movement of 
the mixture control from IDLE CUT-OFF to AUTO-
RICH should occur slightly before ceasing to prime, 
in order to allow the carburetor to come up to operat• 
ing pressures and start functioning in • normal man-
ner. The transition should be smooth. 
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Section VII T. O. 1047-1 

SPARK PLUG ANTI-FOULING 

PROCEDURES 
GENERAL. 

Spark plug fouling is a principal cause of ignition 

trouble, which in turn is one of the most common 

engine maintenance and operating problems with 

aircraft engines using 100;140 or IIS , 145 grade fuel. 

these grades of fuel may contain a relatively high 

lead content, up to 4.6 cc per gallon. Such fouling 

might be defined as an accumulation of deposits 

which cause misfiring or prevent firing across the 

spark plug electrodes. The most common types of 

fouling are lead fouling and carbon fouling, with 

lead fouling the main trouble-maker. Cause, pre-

 

vention, and cure of spark plug fouling are all linked 

to the chemistry and physics of the combustion cycle, 

which in turn ate subject to wide variation under 

different sound and flight engine operating conditions. 

A logical treatment of the problem involves A separate 

discussion of each aspect of typical engine operation 

including ground running,takeoff, cruise, and descent. 

Prevention is the most profitable line of attack to 

the problem. 

IMPORTANT FACTS. 

Tetraethyl lead is the most important basic cause of 

lead fouling. Scavenger agents such as bromine in 

the tetraethyl lead Ale provided to combine with the 

lead during combustion, removing it with the eshaust 

gases. However, under certain conditions of tern. 

perature and pressure, the lead will condense out 

on the spark plug insulator as lead oxide or lead 
bromide. In the presence of excess carbon as • 

reducing agent, these may form metallic leaf particles. 

All such deposits can prevent ignition or firing. 

Other pertinent factors which influence plug mis-

firing include the condition of the ignition system, 

spark plug characteristics and age, general engine 

conditioning including the care and handling of spark 

plugs, the operating requirements and characteristics 

of the particular engine installation, and the spectfic 

engine operation conditions. In general, spark plug 

fouling involves a buildup of deposits through pro-

longed operation under • fixed set of conditions. 

Prevention and remedy for plug fouling, therefore, 

depend on taking action to vary these conditions, 

upsets the chemistry of the fouling cycle, and restore 

good ignition. 

IDLE MIXTURE CHECK. 

Idle mixture adfustmenc is one of the most important 

factors to be considered in providing protection 

against fouled spark plugs. When performing a post-

flight check, the pilot must check the idle mixture at 

minimum idle rpm and at the most commonly used 

ground idle rpm for • rise not to exceed 10 rpm. 

7-2 

too much emphasis cannot he placed on slow move-

ment of the manual mixture lever during the check. 

Best power mixture must be obtained and held 104 

at least five seconds. Best power is when a maximum 

ruse in rpm is noted. Any further movement past this 

point will cause A drop in rpm; therefore, the pilot 

should more the mixture lever slowly until he has 

obtained maximum rpm and the rpm has started to 

decrease. The mixture lever should then be moved 

very slowly back to the point where the maximum rpm 

rise was obtained. After ascertaining that the best 

power mixture has been obtained and (114111111.3(11 rpm 

rise has been noted, return the mixture control to the 

appropriate setting. If no rpm rise was noted when 

slowly moving the mixture lever toward IIM.F: CUT• 

OFF, the mixture is ton lean. If over • 10 rpm rise 

is noted, the mixture is too rich and the mixture 

should be manually leaned to obtain best power or 

maximum rpm. If the rpm rise was less than 10 rpm 

the mixture control may he placed in either the Al To 

LEAN or AUTO RICH position. this condition will 

be noted on 1-orm 781. It must he remembered that 

cylinder head temperature has a direct bearing upon 

the results obtained; therefore, the pilot must have a 

cylinder head temperature between 160° C and 1800( 

when performing an idle mixture check. When the 

aircraft is At the home station and the idle mixture 

is found to he out of adjustment, iris recommended 

that corrective maintenance he performed prior to 

releasing the Aircraft for flight. Idle mixture strength 

does change with altitude changes. Therefore, when 

an aircraft is operating awry from its home station, 

the idle mixture could be ton rich and cause fouling 

of the spark plugs. Naturally, this will be noted by 

the pilot when he performs the idle mixture check. 

This will not be cause for refection of the aircraft, 

as the mixture will be correct when the aircraft is 

returned to the home station. In these cases, the 

pilot will manually lean the mixture for any extended 

periods of ground operation. The mixture wit: he 

manually leaned to obtain maximum rpm, which will 

be best power mixture. Further, • minimum of 150° C 

cylinder head temperature should be maintained. The 

most critical fouling range for the R-I830 engine is 

between 900 and 1100 rpm. 

SPARKPLUG CLEAHOUT FOR GROUND 

OPERATION. 

Whenever excessive rpm drop is noted during power 

and ignition check proceed as follows: 

I. Propellers — FULL INCREASE. 

2. Mixture — RICH. 

3. Operate engine at Field Barometric Manifold 

Pressure until CHT reaches 180-200° C. 
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4. Advance power slowly Co 5 inches above field 
barometric and hold for one minute. 

s. Recheck ignition. 

6. II ‘tvolt plugs AM not cleared after this pro-
cedure has been tried twice, corrective main-

 

! enanr e must be performed. Ouring eztended 

periods of wound idling it is recommended that 

mixtures be manually leaned to obtain maximum 

rpm. After each 10 minutes of ground operation 

at low rpm. the throttles shall be advanced 
slowly (3 to s seconds per 10)) rpm) to a meini• 

fold pressure 5 inches above field barometric' 

pressure. This power shall he held for one 

minute; however, maximum ground operating 

limier head temperature will not be exceeded. 

NOTE 

Soother ignition check will be per. 
homed lust prior to takeoff, when 
time since the last engine runup 
ignition check elceed+ 10 minute•. 

INFLIGHT PREVENTION. 

A periodic change in engine condition, will usually 
prevent lead fouling during (MISC. After each how 
at cruise settings, one for the following procedures 
should be used to prevent fouling: 

I. The use of auto-rich M1111.11C for • two-minute 
period. 

2. A change in power of 3 to ¶ inches of manifold 
pressure or A change of 100 rpm. A reduction 
in the power level followed by an increase in 
the power level appears ICI the most effective 
approach to prevention of fouled spark plugs. 

INFLIGHT DEFOULING. 

II spark plug fouling occurs in flight the rich-mixture 
method of prevention should be tried first. If this is 
not effective reduce manifold pressure slowly until 
plugs resume filing and maintain this power for 
approximately one minute. Slowly increase power, 

and repeat the previous process until all plugs have 

resumed firing and manifold pressure has been in-

creased to the desired cruise setting. 

CAUTICTL4 

Whenever appreciable power changes 
are made it is important to cushion 

the high inertia loads on the master 

rod bearings which occur under these 
conditions. As • rule of thumb, each 
100 rpm requires at least 1 inch lip 
manifold pressure (for ezample, 2 6 
inches Hg at 2500 rpm). Operation 
at high rpm and low manifold pres-
sure should he I ert at a minimum. 

CHANGING POWER CONDITIONS DURING 

FLIGHT. 

Ihe :mist tsimin )))) engine I ,w-rat iii it 6,1 1,9,4:r 
can he obtained by operating AI low engine rpm and 
high nianifold pressure up to the ITIASITIIT Ismcp 
limit Rev Appendix', 

To present excessise cylinder pressures when changing 
pour!' tonilitions. use the following procedure: 

INCREASING POWER. 

I. Mixture 1.1)ntrols — At the proper setting for 
the desired power trend  

2 Propeller controls — Adjust to obtain the de-
sired engine rpm. 

i I hrott — Adiust to obtain the desired mani-

 

fold pressure 

REDUCING POWER. 

'throttles — Adjust to obtain the desired mans ,-
fold pressure. 

1 Propeller controls — Adiost to obtain the de-
sired engine rpm. 

5. Throttles — Readiust as necessary 

.1. Mixture controls— Adjust to the proper setting 
for the desired cruising condition_ 

I CAUTION 

When maneusering with low power or dur-
ing descent with low power, it is important 
to cushion the high inertia loads on the 
master rod hearings which occur it high rpm 
and low manifold pressure. A, a role of 
thumb. each 100 rpm requires at least I inch 
fig manifold pressure. Use high rpm and low 
manifold pressure only when necessary. 

COWL FLAP OPERATION. 

Full open cowl flaps Create high drag which results in 
a reduction of the load-carrying capability of the air-
craft. and, in addition, requires higher power settings 
to maintain the desired cruise speed. A reduction in 
cowl flap opening will result in improsed perform. 
ante as the drag is reduced. Under most conditions of 
flight, optimum performance will be obtained with 
the cowl flaps in the TRAIL position; however, the 
cowl flaps should he set, as required, to maintain in-
flight cylinder head temperatures. 

7-3 
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SUPERCHARGER OPERATION (IF INSTALLED 
AND OPERATIVE). 

When shifting from low to high blower, partially close 
the throttle to reduce manifold pressure 3 to 4 inches 

Hg and shift the supercharger control rapidly, with-
out pausing to HI BLOWER position. With the blower 
control in HI BLOWER position. operate the engine 
essentially as a single-speed engine. If possible, avoid 
excessively high rates of change in engine rpm when 
operating in III BLOWER position 

CAUTION 

Do not exceed maximum allow ble manifold 

pressure. 

If the aircraft is being opt-rated with the blower con-
trols continuously in one position, shift the blower 
controls, at each odd hour of the clock, to the other 
position (either HI or LOW) until the engine instru-
ments stabilize. This will serve to wash away any 
sludge which may have accumulated in the blower 
clutches. 

FUEL SYSTEM MANAGEMENT. 

FUEL TANK SELECTION. 

When the engines are operated, the main fuel tanks or 
the auxiliary fuel tanks can be selected to supply fuel 
to a single engine or to both engines. During flight, 
the long-range fuel tanks (if installed) can be selected, 
:hrough the shutoff valves at the front tanks, to supply 
iuel to either or both engines. The fuel tank selectors. 
used with fuel booster pumps, make selection from all 
tanks possible ( figure 7 -1). 

NORMAL FUEL TANK PROCEDURE. 

When running fuel tanks empty in flight, keep a.close 
check on the fuel pressure gage. It is advisable to 

switch to another tank as soon as the fuel pressure 
begins to drop. If a tank is allowed to run dry to the 
extent that the engine slows down, the throttle should 
be moved toward the CLOSE position before the fuel 
tank selector is moved, in order to present the engine 
from overspeeding. All take-offs and landings should 

be made with the fuel tank selector set to the fullest 
'main or auxiliary) tanks. 

t CAUTION 

Unless the fuel is required to complete the 

mission, it is advisable to select a new fuel 

7.4 

supply before running a tank empty (approx
imately 20 gallons remaining) in order to 
prevent engine failure because of fuel starve-
tom. 

Note 

It is very important upon reaching a cruising 
altitude that fuel be consumed from main 
tanks first and auxiliary tanks last. This pro-
cedure is necessary, since the majority of the 
return flow will be routed to the main tanks. 
This procedure will also permit using a min. 
imum amount of elevator tab to trim the 
Aircraft. 

LONG-RANGE FUEL TANK OPERATION 
(IF INSTALLED). 

To prevent drawing air into the fuel supply lines, 
which will result on a fuel system air lock, take-off 
is not permitted with less than 2S gallons of fuel in 
each long-range tank. 

I CAUTION 

Take-off is not permitted using fuel from the 
long-range fuel supply. The long-range shut-
off valves must be turned OFF prior to take-
off. 

The long-range fuel tank shutoff valves ( figure 1-201 
will be turned to the OFF position in sufficient time 
to maintain a minimum of 25 gallons of fuel in each 
tank Since the fuel booster pumps are installed down-
stream from the main, auxiliary, and long-range tanks, 
they have a tendency to pump air from the empty 
tanks or leaking valves; therefore, the fuselage tanks 
should not be permitted to run dry on flight unless the 
fuel is needed for emergency purposes. 

Note 

If the long-range fuel tanks run dry and the 
engines are allowed to slow down, move the 
throttles toward the CLOSE position before 
moving the right and the left fuel tank selec-
tors from the OFF positions, This will prevent 
the engines from overspreding. Turn ON the 
booster pumps until the engine runs smoothly. 

In the event that air locks occur with the fuel boost 
pumps operating, the condition will in all probability 
be aggravated; however, a new fuel supply should be 
selected immediately. For long-range fuel tank opera 
[Ion, proceed ALT follows: 

I. When cruising altitude has been reached. turn 
the long-range fuel shutoff valves ON. 

2. Turn the right and left engine fuel tank selec-
tors OFF. 
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3. When the fuel supply in the long-range fuel 
tanks becomes low, turn the left and right fuel 
tank selectors to the LEFT MAIN and the 
RIGHT MAIN positions respectively. 

4. Turn the long-range fuel shutoff valves OFF. 

I CAUTION 1 

Do not operate with both normal and 
long-range fuel systems on at the same 
time; turn OFF the long•range fuel 
system shutoff valves when operating 
on main or auxiliary tanks to prevent 
air locks. Do not climb at a steep angle 
when operating on the long-range fuel 
system and the fuel level is low in the 
tanks, since air locks will occur from 
fuel being trapped in the tanks. 

FUEL BOOSTER PUMPS. 

I. Operate the fuel system, using the fuel booster 
pumps if necessary, to obtain the desired fuel 
pressure. 

a. Turn the fuel booster pump switch ON for 
desired engine. 

Ft. Turn the fuel tank selector for the desired 
engine to  the appropriate position: RIGHT 
MAIN, RIGHT AUX., LEFT MAIN, LEFT 
AUX. (or OFF, if using long-range fuel). 

2. During climbs and flight, use the booster pumps 
whenever the engine-driven pumps alone do 
not supply adequate fuel pressure. 

3. When the desired altitude has been reached, 
wait 3 or 4 minutes before turning the booster 
pumps OFF in order to allow the fuel tank 
internal pressure to become equalized with at-
mospheric pressures. The boaster pumps should 
be turned OFF one at a time, and then only if 
the engine-driven pumps maintain sufficient 
pressure. 

4. In switching from one tank to another, use 
the Booster pumps to help displace any air that 
may have entered the system, and to assure 
sufficient fuel pressure. 

FUEL SYSTEM MANAGEMENT. 

FUEL TANK SELECTION. 

Each engine is supplied independently by the tanks in 
the corresponding wing. The fuel may he supplied 
from the main tank, auxiliary tank or the outer wing 
tank but cannot be used from any tank to the opposite 
engine without using the cross-feed. It is advisable 
that both engines be operated from their respective 

song tanks to maintain proper balance. Fuel manage-
ment will vary with the mission to be flown, aircraft 
gross weight and distribution of the fuel load. When 
the normal fuel load is carried (204 gallons in each 

main tank, SO in each auxiliary tank, and 200 gallons 
in each outer wing tank), the main ranks will be used 
for take-off, climb, and circumstances permitting, in 
cruise until 100 gallons remain in each main tank 
Ifigure 7-1). 

[CAUTION 
.
1 

Whenever possible maintain suffotent 
fuel in the main and auxiliary tanks to 
permit flight to an emergency landing 
field should the necessity arise ro 
dump outer wing tank fuel. 

When a mission requires more fuel than the normal 
fuel load, the outer wing tanks will be serviced to 
capacity before servicing the auxiliary wing maim 

NORMAL FUEL TANK PROCEDURE. 

Should II be necessary to completely exhaust fuel an 
the outer wing and auxiliary tanks in order to con-
solidate fuel available in the main tanks, use fuel 
from the outer wing and auxiliary tanks until SO 
gallons remain in each tank. Neat, use fuel front the 
outer wing tank until 20 gallons remain in each outer 
wing tank. At this time place one selector on the 
main tank and continue using fuel from the outer 

wing tank for one engine. Note the time and monitor 

the fuel pressure on the engine using fuel from the 
outer wing tank. When a drop in pressure is noted 
switch the selector to the main tank position. When 
fuel pressure is again normal note the time and place 
the other selector to outer wing tank position. Monitor 
the fuel pressure on the engine on the outer wing 

tank and when a drop in fuel pressure is noted turn 
the selector to the auxiliary tank position again 
noting the time. When fuel pressure is again normal 
place the other fuel tank selector to the auxiliary 
position and repeat this procedure with the main and 
auxiliary tanks, when the fuel level reaches 20 gallons 
in the auxiliary tanks. By checking time to rim tanks 

dry an accurate fuel consumption rate can he deter-
mined. 

I CAUTION] 

Do not completely exhaust fuel in any 
tank at less than 1000 feet above the 
terrain except when necessary. 

NOTE 

If a tank is allowed to run dry to the 
estent the engine slows down, the 
throttle should be closed before the 

-• 
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Section VII T. O. 1C-47-1 

tank selector is moved in order to the aircraft can be landed at weights 
prevent the engine from overspeeding. up to 33.000 pounds if proper re-

 

Operate fuel booster pump until the cautions are taken. 
engine runs smoothly. 

1. Select tanks other than outer wing tanks for 
CROSSFEED SYSTEM. engine operation. 

The cross-feed system CAD be used to equalize the 
fuel load in each wing and in case of fuel system 
failure or damage. To use the cross-feed: 

1. Select the tank horn which fuel is to be used by 
both engines. 

2. Turn the booster pump ON for the engine which 
is to receive fuel from the opposite side of the 
aircraft. 

3. Tian the cross-feed valve ON, then return to 
NEUTRAL when the indicator light goes out. 

NOTE 

The cross-feed indicating light in-
dicates when valve motor is energized 
in both opening and closing operation. 
The time lapse far either is one 
second. 

4. Turn the fuel selector OFF for the engine which 
is to receive fuel from the opposite side of the 
aircraft. 

S. Turn the booster pump OFF. then fuel has been 
consumed to the desired level. 

a. [urn the booster pump ON fm the engine 
which is receiving fuel from the opposite 
side of the aircraft. 

b. Turn the fuel selector for the engine receiv-
ing fuel from the opposite side of the air-
craft to the desired tank. 

c. Turn the cross-feed valve OFF then return 
switch to NEUTRAL when the indicator 
light has gone out. 

d. Turn the booster pump OFF. 

FUEL DUMP. 

The following procedure will be used CO dump fuel 
from the outer wing tanks; 

NOTE 

Fuel dumping should he considered as 
an emergency procedure only, since 

7-8 

2. Check the wing flaps IT. 

I CAUTION 

Nevet dump fuel soh flaps in IXMN 

position. 

I. Reduce airspeed to 100 knots Ills rapb0 

NOTE 

Best dumping rate is realized at an 
au speed below 100 knots (IPS mph). 
At this air speed. entire outer wing 
fuel can be dumped in approzirnatel) 
311 minutes. 

4. Place both dump switches in ON position. 

s. Visually check dump opening to make sure 
valve is operating. 

NOTE 

Dumping can be discontinued at any 
time by placing the switches in the 
CLOSED (full down) position. After 
valve is CLOSED, turn switch to the 
OFF position. 

BOOSTER PUMPS. 

I. Operate the fuel system, using the booster 
pumps if necessary, to obtain the desired fuel 
pressure. 

a. TWO the booster pump switch ON for desired 
engine. 

b. Turn the fuel selector valve for the desired 
engine to the applicable position: RIGHT 
MAIN, RIGHT AUX, LEFT MAIN, LEFT 
AUX, RIGHT WING, LEFT WINGS. 

2. Outing climbs and flight, use du booster pumps 
whenever the engine-driven pumps alone do not 
supply adequate fuel pressure. 

3. The booster pumps should be turned OFF one 
at • time, sod then left OFF only if the engine-
driven pumps maintain sufficient pressure. 
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4. In switching from one tank to another, use the 
booster pumps to help displace any air that 
may have entered the system, and to assure 
sufficient fuel pressure. 

JATO CHECK OUT PROCEDURES 

Seetiaa VII 

b. Turn JATO master switch ON (located on 
left side of electrical control panel). A 
red light illuminates when the switch is in 
the ON position. 

t. Press JATO firing switch (on pilot's 
control wheel.) 

GENERAL. 

lhe aircraft electrical firing and release circuit 
should be thoroughly inspected before departure on 
• mission requiring JATO. The manual release 
system should he checked out at this time. It should 
be determined that there is sufficient current and 
voltage to ignite she circuit. Insure that there is no 
electrical current in the firing circuit when the JATO 
master switch is OFF. J Alt) attaching hump 
should also be tested before the mission, to determine 
the proper operation of the locking mechanism. Air 
crew member will arm the JAR) units (plug igniter 
into aircraft) when the aircraft is in the take-off 
position. 

PREFLIGHT OF JATO SYSTEM. 

I. Check Manual JATO Bottle Release: 

a. Cock JATO racks (located under fuselage 
aft of wing trailing edge) by pulling rack 
lock hooks down and forward. 

b. Pull manual release cable, two handles 
located lust forward of main cargo door 
on left wall at seat level (one handle 
for left inboard and one handle for left 
outboard bottle. The other two handles 
are located directly across the aircraft on 
the right hand side. These two handles 
release the tight inboard and outboard 
bottles. If locking hooks have had little 
Use, it may be necessary to push hooks to 
the rear lightly with a screwdriver at the 
same time manual release is operated. 

2. (heck Electrical JATO Bottle Release: 

a. Cock rack as in paragraph 1.a. above. 

b. Turn battery switch ON or APP to RUN. 

Hove JATO release switch (located in the 
cockpit on the left side of the electrical 
control panel) up then down. Each action 
releases two JATO bottles. Aid release 
of hook with screwdriver as In paragraph 
I.b. above, if necessary. 

3. Check Electrical Firing Circuits: 

a. Turn battery switch ON or APP to RUN. 

NOTE 

The Bring switch will not operate 
unless the JATO master switch is  ON. 

while the firing switch is depressed, check 
voltage through JATO igniter arming nipple 
(located between the JATO hooks on A, ( ). 
Meter should show the same voltage as on 
aircraft electrical system. 

4. Electrical Residue Check: 

a. Leave battery or APP power ON, master 
JATO switch ON, and JATO firing switch 
OFF. 

b. Temporarily wound the JATO igniter 
arming nipple to the aircraft with a screw. 
driver. 

c. Use meter and check voltage thru nipple. 
The voltage reading should be zero. 

[ — WARNING I 

It is important that no voltage is 
detected in the circuit. Even very 
low voltage may be sufficient to 
initiate operation of the igniter. 

5, Attaching JATO to Aircraft. 

a. If no stray voltage is found in system 
after check out as outlined in paragraph 4, 
attach bottles to aircraft. 

b. After bottles are attached, check for 
security locking by attempting to remove 
bottle by shaking. Two (2) men must 
handle bottles at all times. 

NOTE 

Approximate weight of each bottle 
is 185 pounds. 

6. Installing Igniter to Bottle: 

a. Remove JATO igniter hole plug from 
bottle. 

74 
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b. Remove igniter from packing container. put 
compound on threads and screw in where 
plug was removed. 

CAUTION 1 

Ignite( contains black powdet. 

c. Leave igniter pig-tail on shorting plug of 
igniter until ready for arming. 

d. Tighten igniter honk,  in bottle. 

7. Arming JATO: 

• . Position aircraft ID takeoff position on 

runway. 

b. H arc engines running, check for stray 
voltage as in paragraph 4 with JATO 
master switch ON and firing switch OFF. 

c. After stray voltage check is completed, 
Crew InellIbCf will signal the pilot the 
circuit Is satisfactory. The pilot will 
thee insure that JATO master switch is 
OFF and fingers are off the firing button. 
The pilot will signal crew member that he 
is ready for JATO arming. 

.1 Remove end of igniter pig-tail from shorting 
plug of igniter and place on JATO firing 
cir•tut nipple. Push FIRMLY into place, 
remove red tag (this could cause pig-tail 
to come off). 

e. Aircraft is now ready for JATO takeoff. 

8. JATO Takeoff Away From Home Base: 

• . JATO system should be checked out 
thoroughly before departure. 

b. JATO bottle igniter plugs should be 
loosened and replaced before loading on 
cargo storage rack in aircraft. This will 
insure removal with the finger or a light 
cap with • screwdriver. 

7.10 

BRAKE OPERATION. 

Use extreme care when applying brakes immediately 
after touchdown, or at any time when there is consider-
able lift on the wings, to prevent skidding the tires 
and causing flat spots. heavy brake pressure can result 
in locking the wheel more easily immediately after 
touchdown, than when the same pressure is applied 
after the full weight of the aircraft is on the wheels. 
A wheel, once locked in this manner immediately after 
touchdown, will not become unlocked as the load is In-
creased, as long as brake pressure is maintained. Proper 
braking action cannot be expected until the tires are 
carrying heavy loads. 

Although brakes can stop the wheel from turning. 
stopping the aircraft is dependent on the friction of 
the tires on the runway. For this purpose, it is easiest 
to think in terms of coefficient of rolling fraction which 
is the frictional force divided by the load on the wheel. 
It has been found that optimum braking occurs with 
approximately a 15 to 20 per cent rolling skid; i.e. the 
wheel continues to rotate, but has approximately 15 
to 20 per cent slippage on the surface. so that the rota-
tional speed is 80 to 85 per cent of the speed which the 
wheel would have were it in free roll. As the amount 
of skid increases beyond this amount, the coefficient of 
friction decreases rapidly so that, with • 75 per cent 
skid, the friction is approximately 60 per cent of the 
optimum and, with a full skid. becomes even lower. 

There arc two reasons for this loss in braking effective. 
nem with skidding. First, the immediate result of the 
skid is to scuff the rubber, tearing off little pieces which 
act almost like rollers under the tire. Second, the heat 
generated by the skid friction starts to melt the rubber. 
and the molten rubber acts as a lubricant. 

NACA figures have shown that, for an incipient skid 
with an approximate load of 10,000 lbs per wheel. 
the coefficient of friction on dry concrete is as high 
as .8, whereas the coefficient is of the order of .5 or 
less with a 75 per cent skid. Therefore, if one wheel 
is locked during application of brakes there is a very 
definite tendency fur the aircraft to turn away from 
that wheel and further application of brake pressure 
will offer no corrective action. Since the coefficient 
of friction goes down when the wheel begins to skid, 
it is apparent that a wheel, once locked, will never 
free itself until brake pressure is reduced so that the 
braking effect on the wheel is less than the turning 
moment remaining with the reduced frictional force. 

The following procedures will apply for brake opera-
tion: 

I. If maximum braking is required after touch-
down. lift should first be decreased as much as 
possible by raising the flaps before applying 
brakes. This procedure will improve braking 
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action by increasing the frictional force be-

tween the tires and the runway. 

[CAUTION 

ImmediateIs following masinium 

braking while landing, little or no 

braking action ma )  be Available 

because of brake fade. 

2 For short landing rolls, a single. smooth appli• 

cation of the brakes with constantly increasing 

pedal pressure is most desirable. 

4 When the brakes are used to stop the aircraft. 

it is recommended that a minimum of IS min• 

utes elapse between landings where the landing 

gear remains extended in the slip stream, and 

• minimum of 40 minutes between landings 

where the landing gear has been retracted, to 

allow sufficient ;me for cooling between brake 

applications. Additional time should be allowed 

for cooling if brakes are used for steering, 

cross•wind taxiing operation, or a series of land• 

ings are performed. 

The lull landing roll should be utilized to take 

Adsantage of aerodynamic braking and to use 

the brakes as little and as lightly as possible. 

S. After the brakes fuse been used excessively for 

An emergency stop, and are in the heated con. 

doom. the aircraft should not be taxied into a 

srowded parking area or the parking brakes set 

Peak temperatures occur in the wheel and brake 

assembly from 3 to IS minutes after a maximum 

braking operation. To prevent brake fire and 

possible wheel assembly explosion, the specified 

procedures for cooling brakes should be fol-

lowed. 

hi The brakes should not be dragged when taxi-

ing, and should be used es little as possible lor 

turning the aircraft on the ground 

NOTE 

Taxiing with one engine iooreratire 

is not recommended. 

Figure 7-2 
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SECTION VIII 

CREW DUTIES 

TABLE OF CONTENTS 

Introduction 

Pilot 

Co-Pilot 

Flight M•chanic or St•word 

Navigator 

Radio Operator (veh•n assignird) 

Loodmost•r 

A•riol D•liv•ry 

INTRODUCTION. 

This section lists duties, other than primary functions, 
performed by Crew members. 

PILOT. 

It will be the duty of the pilot to insure that • 
thorough inspection of the aircraft and all equipment 
it conducted before departure. The pilot will per-
sonslly inspect all items of bail-out, ditching, and 
survival equipment. The check lists for the pilot 
are covered in detail in Section II and III. 

CO-PILOT. 

The co-pilot will aid the pilot, as directed, to accom-

plish the assigned mission. 

FLIGHT MECHANIC / STEWARD. 

The flight mechanic/steward will assist in all matters 
pertaining to the comfort and safety of the passengers 
and flight crew, and will perform any other duties 
assigned. He will also assist in the performance of 
preflight duties and perform the following: 

8.1 

8.1 

8-1 

8-1 

8.2 

8-3 

8.6 

8.6 

FLIGHT MECHANIC'S STEWARD'S INSPECTION. 

PRIOR TO LOADING (POWER OFF). 

I. Form 781 — CHECK. 

2. Fuel, oil, alcohol oxygen quantities and 
servicing — Visually Checked. 

3. Emergency Equipment —CHECK. 

4. P gets seats and equipment — CHECK. 

5. Hat racks — Clean (unnecessary items removed). 

6. Floor covering — In place and secured. 

7. Emergency exits — Closed and Secured. 

8. Buffet supplies — CHECK. 

Food and equipment stowed. 

9. Lavatory — CHECK. Check equipment and 
supplies. 

8-1 
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Section VIII T. O. 1C•47-1 

10. Ite4,  baggage compartment — CHECK. Have a complete understanding of fuel management 
and monitor fuel tank usage during flight. Maintain 

heck foe condition (equipment stowed). Cruise Control Log when required. 

BEFORE LANDING. 

PRIOR TO LOADING (POWER ON). I. Passengers — CHECKED. 

I. Cabin lighting — CHECK. Check dome and ( beck tbat p gers are seated. safety belts 
reading lights. fastened, and no smoking. 

2. Buffet Operation — CHECK. 

Lavatory lighting — CHECK. 

4. No smoking — fasten seat belt sign — ( heck 
operation. 

S. Osygen system — CHECKED. 

( heck mask and regulator kit proper operation. 

AFTER LOADING. 

I. Passenger manifest — CHECKED AND ABOARD. 

2. Passenger briefing and seating — COMPLETED. 

3. Baggage and loose equipment — SECURED. 

4. Cabin entrance ladder — STOWED. 

5. Passenger entrance door — CLOSED AND 
LOCKED. 

6. Report readiness to pilot. 

BEFORE TAKE-OFF. 

I. Passengers — CHECKED. 

(heck that passengers are seated, safety belts 

fastened, and no smoking. 

2. Seat Belt — FASTENED. 

CRUISE. 

I. Engine and Wings — CHECKED. 

Periodically check engine and Wings for Any indi-
cation of malfunction. 

2. Equipment operation — MONITOR. 

Be on watch during flight for mechanical inept. 
larties, and perform any duties indicated by the 
pilot. 

3. Fuel Management — MONITOR. 

8•2 

2. Seat belt — FASTENED. 

BEFORE LEAVING AIRCRAFT. 

I. Off-load passengers and baggage — SUPER. 
V1SED AND CHECKED. 

2- Form — COMPLETE. 

3. Inventory of equipment — ( MIN I- IF. 

4. Aircraft — CLEAN. 

NAVIGATOR. 

The navigator will be primarily responsible for 
directing the aircraft to it, destination over pre--

 

planned routed. The navigator's basic responsi-
bilities ate outlined in the following checklist: 

PREFLIGHT (POWER OFF). 

I. Fors 781 — CHECKED. 

( heck Eons 781 for any write-ups which may affect 
navigation. 

2. Personal navigation equipment — CHECKED. 

3. FLIP and letdown charts — CHECKED... 

4. Celestial tables and emergency map kits 
CHECKED. 

5. Airspeed calibration card — CHECKED. 

6. Spare VHF crystals — ABOARD AS REQUIRED. 

7. Aircraft Clocks — SET. 

8. Standby compass cards — CHECK FOR CUR-
RENCY. 

9. Astrodome stand — CHECKED. 

10. Astrodome — CHECKED. 

11. Astrocompass and mount — CHECK ALIGN-
MENT ALL POSITIONS. 
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12. Diameter — OFF AND CAGED. 

( heck driftmeter lens for cleanliness and fogging 
due to moisture or dirt. ( lean if required. 

13. Driftmeter alignment card — CHECKED. 

14. Altimeter — SET TO FIELD ELEVATION. 

IS. Oxygen system and equipment — CHECKED. 

16. Flux ore compass — SET VARIATION ZERO. 

PREFLIGHT (POWER ON). 

I. Navigator's compartment lights — CHECKED. 

2. Milometer — CHECK OPERATION AND ALIGN 
NEST. 

1. Radio Conspa•ses — CHECKED AND TUNED. 

4. LORAN — CHECKED. 

5. Flusgare compass — CHECKED AGAINST 
STANDBY COMPASS. 

6. Altimeter — CIIECKED AND SET. 

a. Rotate the setting knob until the current 
altimeter setting appears in the kollsman 
window and compare the altimeter reading 
against the field elevation previously set. 
(MAI effOr - 76 feet). 

b. Apply this known altimeter error to all sub-
sequent altimeter readings during the flight. 

WARNING I 

The altimeter should be checked 
closely to assure that the 10.000 
foot pointer is reading correctly. 
Due to previous setting of the alti-
meter. the setting knob could have 
been rotated until eventually the 
numbers reappear from the opposite 
side. thus indicating a 10.000 font 
error. 

'. Sextant —CHECK OPERATION AND LIGHTING. 

8. Seat Belt and Shoulder Harness — FASTENED. 

9. Interphone — ON STATION. 

IN FLIGHT. 

NOTE 

The navigator sill occupy the nasi-
gator's station during all take•olds 
and landings and will monitor all 
instrument departures and approaches. 

I. Over water position reports - Prepare as re-
quired. 

2. Navigator, Log - Maintain as requited. 

i• Purl Management - MONITOR. 

rhe navigator sill monitor fuel consumption during 
all Over water flights and maintain the required charts. 

4. Emergency landing fields — MONITOR WHILE 
ENROUTE. 

BEFORE LANDING. 

I. Interpbone — ON STATION. 

2. Navigation equipment — SECURE. 

3. Seat belts and shoulder harness — FASTENED. 

AFTER LANDING. 

l• Radio compasses — Of- F. 

2. LORAN — 04 I- . 

I. Driftineter — OFF AND CAGED. 

4. Fluigate compass — ZERO VARIATION. 

5. Navigation equipment — STOWED. 

6. Navigator's log — COMPLETE. 

7. Form 781. Complete an required. 

8. Lights — OFF. 

RADIO OPERATOR (WHEN ASSIGNED). 

The radio operator must be proficient in the utili-
zation of all radio equipment installed in the airplane 
and in addition, be current in the use of ( W and 
voice procedures. He mast be thoroughly familiar 
with emergency procedures as they pertain to his 
duties as radio operator. 

MISSION PLANNING. 

11-3 
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I. Communications Requirements — COMPLETE. 

Complete requirements for briefed routes to be flown. 
Coordinates with crew members, as required, for 
reporting points, crystal and frequency requirements, 
alternate and emergency airfields, etc. 

2. Applicable Pilot's Manuals — CURRENT AND 
COMPLETE. 

( heck .pplicable pilot's manuals (Enroute (harts. 
Enceinte Supplements. I ernsinal (harts), for current 
and complete contents. ( curet' publications is 

required. 

I. Communications Kit — COMPLF 

lommunication flimsy, horns, radio logs, frequency 
cards, crystals and tool kit (where applicable(. AC P's 
(12.3B-1, III and 135). 

EXTERIOR INSPECTION. 

I. .30ten0as — CHECKED. 

Inspect all antennas for security of mounts, cleanli. 
ness, grease spots for exhaust carbon on •tuti (0.111t•, 
tracks on base, ground wire secure on stub type. 

2. Static Dischargers — CHECKED. 

( heck all static dischargers for length fat least sin 
inches). Wick should be approximately one inch 
long and not frayed or ragged. 

INTERIOR INSPECTION. 

I. Personal Equipment — STOWED. 

Stow all personal equipment not necessary for flight. 

2. Oxygen system — CHECKED. 

Check mask and regulator for proper operation. 

3. Required Publications — STOWED. 

Stow applicable pilot's manuals, mission data, and 
COMMUDICatiOns publications in the control cabin. 

4. Form 781 — CIIECKED. 

Check for status of communications equipment. 

5. Radio G-File — CHECKED. 

Check for completeness and condition. 

6. Frequency Charts — CHECKED. 

8-4 

check the VHF/UHF/IIE frequency charts for current 
frequency assignments an.) channelitation. 

7. VIII: Radio C.hannelization — CHECKED. 

Check for proper crystals and thumb wheel settings. 

8. UHF Radio Channelitation — CHECKED. 

Check all channels for proper settings. 

9. VHF radio Operation — (11ECKED. 

Check operation of transmitter and receiver, side-
tone level, DF ione; and background noise. 

10. UHF Radio Operation — C.IIECKED. 

( heck operation of transmitter and receiver, sideione 
level and background noise. 

II. Radio Compass — CHECKED, 

( heck control panel for proper alignment. ( heck 
operation of receiver on all hands and selector 
positions. t heck indicator for proper operation on 
1.00P AND COMPASS position with local range 
station. Check operation of C t switch an.) panel 
lights. 

12. VOR Receiver —CHECKED. 

rune in station by selecting the proper channel. 
Check the Bearing Indicator for proper homing. Set 
the reading indicated by the Bearing Indicator into 
the course set window of the course indicator. Check 
the C.111 on the course indicator for centering and the 
TO/FROM window for a TO indication. Set the 
reciprocal reading, indicated by the Bearing Indicator, 
in the course set window. Check the CD! on the 
course indicator for centering and the TO/FROM 
window for a FROM indication. 

11. Glide Slope Receiver — CHECKED. 

Set the localizer frequency in the OMNI receiver. 
Check the glide path alarm pointer (red flag) and 

horizontal bar For movement. 

14. TACAN — CHECKED. 

rune in station by selecting the proper channel. 
heck the Bearing Indicator for proper homing. Place 

the function selector switch to r/R and check the 
range indicator. Place the instrument select switch 
to TACAN and check the ( DI on the course indicator 
for proper indication. Return the instrument select 
switch to VOR. 
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IS. %Luker Beacon Receiver - CHECKED. 

beck background noise and push-to-test light. 

16. Interphone statioa• - CHECKED. 

( heck operation of All crew member interphone 
stations on both NORMAL AM) CALL positions. 

Liaison Receiver - CHECKED. 

Place power switch to MVC. Check dial lights, 
crystal filter switch, beat frequency knob, ( W OS( 
switch. Antenna alignment and reception on All hands. 

IR. Liaison Transmitter - CHECKED. 

( heck channalization for mission requirement Ire-
quencie•. Key transmitter and check PA Plate 
Grid readings. Check operation with an Air-Ground 
station. 

('). Emergency Radios - C:IIECKED. 

Inspect the emergency radios for correct stowage 
and current inspection dates. 

BEFORE TAKEOFF. 

I. Preflight Inspection - COMPLETED. 

2. OM 781 COMPLETED. 

Enter all discrepancies in the 1-0(111 781 And bring 
them to the attention of the pilot. 

i. Radios - ON AS REQUIRED. 

4. Radio Log - INITIATED. 

Initiate ratio log And monitor frequencies as requited. 

S. Safety Belt - FASTENED. 

AFTER TAKEOFF AND CLIMB. 

I. Radio C ontact - established - AS REQUIRED. 

Establish contact with .uirl obtain primary and secon-
dary frequencies from the ground station. Send 
departure report. 

INF LIGHT. 

I. Radio Log - MAINTAINED. 

Set up the log in such a manner that events of the 
mission may be reconstructed. 

2. Ratios - MONITORED AN REQUIRED. 

Monitor Assigned frequencies as required. 

i. Reports - .IRANSMITTED AS REQUIRED. 

When reporting is required, procedures will be as 
outlined an current directives and publications. 

4. Ensergenc) ( ommunications - AS REQUIRED. 

When circumstances require emergency transmissions, 
the pilot sill authority the type message required. 
Format and procedures sill be as outlined in current 
directives and publication, Perform inflight main-
tenance. if possible, a% maintain communication, 

NOTE 

No tran•mission will be made on 
emergency distress frequency chan-
nels except for emergency purposes an 
order to prevent transmission of 
messages that could he construed 
as At tuAl emergency messages. 

DESCENT AND BEFORE LANDING. 

I. III- Radio Equipment - (II-E. 

Turn IIE equipment off shen not required for approacE 
or landing communications. 

2. Trailing Wire Antenna - CHECKED IN. 

3. Off Watch - LOGGED. 

Sign off watch if not required to operate radios for 
approach or landing. 

4. Safety Belt - FASTENED. 

AFTER LANDING AND POSTFLIGHT. 

I. Form 781 - COMPLETED. 

Enter all radio discrepancies in the form 781. 

2. Radio Log - COMPLETED. 

Complete radio log and have it certified by the pilot. 

3. Radio Operator's Station - CLEANED. 

4. Radio Logs, Codes and Ciphers - TURNED IN. 

Collect and ruin In to the proper authority all logs, 
codes and ciphers. 
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LOADMASTER 

PRIOR TO LOADING. 

I. Cmgo and Passengers - Preplan Loading. 

2. Manifests - Prepare AS REQUIRED. 

3. For. 5651 and load Minster - CHECK. 

6. Special loading and aerial delivery equipment - 
CHECK. 

5. Tie•Down Equipment - (HE( K. 

6. Static lines and extensions - CHEr K. 

7. Safety belts - Check number and condition. 

B. Emergency and sur•ival equipment - Check 
condition and stowage. 

9. Oxygen system - CHECKED. 

Check mask AIM regulator for proper Oper.lt1011. 

10. Interphone and cabin lighting - CHECK. 

II. Cabin and latrine - Clean and secure. 

12. Assist Bight mechanic - As required. 

AFTER LOADING. 

I. Cargo Tie•Doen - CHECK. 

Z. l.00se Equipment - SECURED. 

5. Jettison Plan - COMPLETED. 

4. Form 3651 - COMPLETED. 

5. Passengers - BRIEFED A.ND SEATED. 

BEFORE TAKEOFF. 

I. Main Cargo and Baggage Doors - CHECKED 
AND SECURE. 

2. Passenger's seat belts - FASTENED. 

3. Cabin Secure - Notify Pilot. 

AFTER TAKEOFF. 

1. Cargo Tie-Doan - CHECK. 

AERIAL DELIVERY (PERSONNEL) 

TWENTY MINUTE WARNING. 

1. Alert - Relayed from Pilot. 

2. Notify Jumpsaster. 

5. Interphone - MONITOR. 

Static lines - CHECK. 

c. Jump door - REMOVED. 

6. Static Line Buffer liar - INNTALLED. 

20 Minute Check ornplete - \OBEY PILOT. 

TEN MINUTE WARNING 

I. Notify Juairmastrr, 

2. Safety Line - 1100K IV. 

5. Ten Minute heck ( complete - flEY P11.01. 

SIX MINUTE WARNING (RED LIIIHT)• 

I. Notify Jumpawiter. 

2. Red light On - NOTIFY PILOT. 

ONE MINUTE WARNING 

I. Notify Juropma•ter. 

2. Ready foe Drop - NOTIFY PILOT. 

JUMP. 

I. Jump on Green Light. 

AFTER JUMP. 

I. Static Lines - RETRIEVE.. 

2. Static Line Buffer Bar - REMOVED. 

5. Jump Door - REPLACE. 

4. After Jump Check - COMPLETE (Notify Pilot). 

AERIAL DELIVERY (EQUIPMENT) 

TWENTY MINUTE WARNING 

I. Alert Relayed from Pilot. 

2. Interphone - MONITOR. 

3. Static Lines - CHECK. 

2. No smoking and fasten seat belt sign - AS 4. Jump Door - REMOVED. 
REQUIRED. 
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S. Static Line Buffer Bar - INSTALLED. 

b. Parachutes Secured to Equipment - Cilb( D. 

". 20 Minute ( heck Complete -NOTIFY PILOT. 

TEN MINUTE WARNING. 

I. 1 ie•Donn• - LOOSEN (Vertical and lateral). 

1. Safety Line - 1100K UP. 

10 Minute ( heck ( omplete - NOTIFY P11.01. 

SIX MINUTE WARNING. 

I. Tie•Downs - RI MO% I. 

2. ( .4110.1 Mote to Drop Position. 

I. Parachutes - Secured to Equipment. 

I. Static Lines - HOOKED UP. 

5 . (. Minute ( hen i Complete - NOTIFY P11.01. 

ONE MINUTE WARNING (RED LIGHT). 

I. Prepared to Drop - NOEFIFY PILOT. 

DROP. 

I. Ten Seconds Prior to Drop (Special Forces) — 
-60- GREEN LIGHT. 

2. On CARP (All Others) - GREEN LIGHT. 

i. On Proper Signal - DROP ( ARGO. 

AFTER DROP 

I. Static lines - RFTRIF %F. 

2. Static Line Buffer Bar - REM)VED. 

t. Jump Door - REPLA( E. 

After Drop ( heck - ( OMPI.F.TE (Notify Pilot). 

BEFORE LANDING. 

I. ( argo Tie-Donn - ( Ian. 

2. No Smoking. Fasten Seat Belt Sign - AS 
RFOUIRF1). 

0. !hop Equipment - SI( RFD. 

1. Before Landing0 heck - ( 0MPLF1F (Sway 
l'ilot). 

AFTER LANDING. 

( u•tom• Form - ( OMPLETE AS REQUIRED. 

2. Offlord - AS Ric/EINEM 

Tie•Donns and Loose Equipment - STOWED. 

4. Cabin and Latrine - ( Ill( KED FOR 
( LEANLINESS. 

5. Assist flight mechanic - AS REQU1RF.D. 
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SECTION IX 

ALL-WEATHER OPERATION 

TABLE OF CONTENTS 

Introduction 9.1 

Radio Rang• Approach 9.2 

Ground Controlled Approach (GCA) 9-2 

Instrument Landing Syst•rn (ILS) 9-2 

Automatic Dir•ction Find•r (ADF) Approach 9.2 

Onini•Rang• (VOR) Approach 9-2 

Flight In Turbulence orid Thundeistoirs. 94 

Night Flying 9 5 

Cold Weatlwr Procedures 9.5 

Desert Proc•dures 9-7 

INTRODUCTION. 

Except for some repetition necessary for emphasis, 
clarity, or continuity of thought, this section contains 
only those procedures that differ from, or are in 

addition to, the normal operating instructions covered 
in Section II. Discussions relative to systems 
operation are covered in Section VII. 

Instrument Flight Procedures 
The aircraft has excellent m bility character• 
istics for instrument flying. Stability in all axes is 
excellent. Maneuverability on Ground Control Ap-

 

proach and Instrument Landing System is very good. 
Before attempting any instrument flight, check that 
all radios, radio aids, and flight instruments Are 
operating properly. 

INSTRUMENT TAKE- OFF. 

CAUTION I 

Take-off should be avoided when both 
temperature and dew point are within 
the area of 3I°  to 33° F and the rim-

 

way is wet or rain or snow as falling. 
Then the above conditions exist, ice 
may accumulate on the empennage 
during runup and take-off, and wing 
and carburetor icing may occur im-
mediately after take-off. 

Planning for instrument take-off should include the 
possibility of return to the field, and suitable precau-
tions should be taken, including the monitoring of 
the take-off by GCA or other instrument facilities. 

INSTRUMENT CLIMB. 

Climbing airspeed and attitude are easily maintained. 
Banks to excess of 300  are not recommended. 
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CRUISING. 

ru“ing under instrument conditions does not differ 
from cruising under %TR conditions; however, the 
following checks should be made: 

I. Check the directional indicators periodically 
with the st.thilby compass. 

Z. Before entering known or suspected icing or 
visible moisture, turn on the picot heat and be 
alert for propeller, wing, and carburetor ice. If.  
ice st.uts to form on unheated parts of the 
windshield, it is an indication that ice is 
forming on the propeller. Turn on the propeller 
deicing 55 Stem. 

1=1 
efeweew,emeweeeeteAe" 

If deicer boot• Are used, ,lo not 
operate them continuously, since this 
may result in ballooning the ice im-
mediately over the hoots and render 
them ineffective. Allow the ice to 
build up to approximately inch 
thickness, then turn the hoots on to 
remove it. Alter the ice is removed, 
turn the hoots oft until the ice builds 
Op again. 

SPEED RANGE. 

-qability And flight characteristics are good through-

out the full range of speed, and instrument flight 

should be conducted in accordance with the power 
charts (see Appendix). 

DESCENT. 

lo icscenJ from altitude, use the same procedure as 
during VFR flight to the minimum instrument alti-
tude for the range being.used and in accordance with 
instructions received from Air Traffic Control. 

IC-417-1 

HOLDING. 

llold with the landing gear and wing flaps up. and 
use enough poser to maintain an LAS a 105 knots 
(121 mph). 

INSTRUMENT APPROACHES. 

The general qualities and capabilities of the aircraft 
.ur excellent for instrument approaches. A study of 
all approach procedures must be made before starting 
the initial approach. Complete the prelxmling checks 
before final approach, so Crat full attention cast be 

given to flying during the approach. 

RADIO RANGE APPROACH. 

s.ee Iigure ii.  I. Fix detailed instrument approach 
Not edure•, see 

GROUND CONTROLLED APPROACH (GCA). 

There is very little difference between • GCA and 
range approach. The approach is accomplished by 

reference to basic instruments and execution of in-
struction• issued by .1 ground controller (figure 

INSTRUMENT LANDING SYSTEM (ILS). 

An 1LS differs from • (A A only in that the requite I 
procedures must he interpreted from instrument pre-
sentation (figure 9-11. 

AUTOMATIC DIRECTION FINDER (ADF) 
APPROACH. (See figure 9- 1• ) 

OMNI-RANGE (VOR) APPROACH, 
(See figure 9-I.) 

TACAN APPROACH. 
(See hmurt 0-1 

Ice and Rain 

Rain VolthOut icing conditions presents no particular 
problems other than restricted visibility. When icing 
conditions are encountered, the following procedure 
will apply: 

1. Known regions of severe icing will be avoided. 

2. Before entering an icing region, turn on the 

poor beaters and check deicer system pressure. 

9-2 

NOTE 

r limb or cruise at 10 to 15 knots 
above normal during icing conditions; 
reducing the angle of attack mini-
mizes the accumulation of ice on 
under surfaces. 
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0  Single Engine: 

When landing is assured 

a. 'Pm 2550 
b. Before lending checklist completed 

Flaps 

1 4 Max Power 

1. Decent checklist corrpleted. 

Airspeed 1.4 Vs  IAS mini-

mum. Decent checklist 

corrpleted. 

2. Prior to turning final airspeed 

1.4 V s  IAS minimum. 

Wing flaps as required. Be-

fore landing checklist corr-

pleted. 

3. Airspeed 1.3 V s lAS minimum 

Wing flops as required. 

4. Airspeed 1.2 Vs  IAS minimum. 

5. Touchdown. 

Flaps 

UP 

Gear 

UP 

---

 

  

   

VFR & IFR RANGE, ADF, VOR, ILS, GCA, AND TACAN 

APPROACH PROCEDURE. 

Figure 9-1 
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1. Regulate carburetor heat to maintain (Al 
within limits and adjust the cowl flaps as re-
quired to maintain proper CliT during flight 
through the icing region. 

4. Operate the wing arid empennage deicer system 
as required ewe the paragraph on Wing And 
Empennage Deicing System operation, Section 

5. If ice forms on the wing area aft of the deicer 
hoots, change the flight path and leave icing 
region. 

WARNING 

Ice accumulation on the aircraft will 
result in higher stall speeds due to 
the change in aerodynamic character-
istics and Increased weight of the 

aircraft due 10 lee build-up. Ap-
proach and landing speeds must he 
increased *CCM tingly. 

Flight in Turbulence and Thunderstorms 

WARNING 

flight through a thunderstorm or clear 
Alf turbulence should be AVOltle.1 if at 
all possible. however, should circum-
stances force ta flight into a zone of 
severe turbulence, the desired pen-
etration airspeed of the aircraft, 
which is 60 mph ANIS e the stalling 

speed for its gross weight, should be 

established before entering the COM. 
The following recommended tech-

niques aid in reducing structural 
strain to the aircraft. 

Posner settings and propeller pitch are the keys to 
proper flight technique in turbulent air. (Severe 
turbulence is defined AS a condition of sufficient dis-
turbance to make the safety of the Aircraft and its occu-
pants the pilot's primary concern.) In selecting a speed 
for operation in severe turbulence, a compromise must 
be made between the desire to keep the speed low 
enough to permit the structure to w ithstand the great-
est possible gusts and the desire to keep the speed high 
enough to present closely Approaching the stalling 
point. 

APPROACHING STORM. 

It is imperative that the aircraft be prepared as follows 
before entering the zone of turbulence (if the storm 
cannot be seen, its prosimits may be detected by radio 
crash static). 

I. Disengage the autopilot. 

2. Reduce airspeed as required. 

3. Slisture controls — AUTO-RICH. 

9-4 

4. Propeller controls — 2350 rpm. 

5. Pitoi heater switch — ON. 

6. Carburetor heat — As requited. 

7. Throttles — As required. 

8. Check the power source ant gyro stabilized 
instrument, settings. 

9. Safety belt (and shoulder harness if installed)—
Tightened. (( heck with crew members.) 

10. Turn off any radio equipment rendered useless 
by Static. 

II. Turn the cockpit lights full bright to minimize 
the blinding effect of lighting. 

CAUTION I 

Do not lower the flaps of gear, since 
structural damage man occur. 

PENETRATING STORM. 

Penetrate the storm as follows: 

I. Maintain the power and pitch settings estab-
lished before entering the storm to hold the 
airspeed constant, regardless of an erratic air-
speed indication caused by heavy rain partially 
blocking the poor heads. 

2. Devote full attention to flying the aircraft. Con-
centrate principally on holding a lesel attitude 
by reference to the attitude indicator and main-
taining as constant an altitude as possible. 
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t CAUIION 

Do not t. haw the airspeed Indic  or 
altimeter sine ',mine stress might he 
imposed on the aircraft. 

The altimeter is onrcliable in severe turbulence 
because id differential barometric.  pressures. A 
gain or loss of several thousand feet may be 
expected. and allowance for this error must be 
made in determining minimum safe altitude. 

Not* 

Altitudes nearest the freezing level 
are usually the most turbulent. 

4. IN% not attempt to keep up with the airspeed 
indicator. which may be off as much AS 40 
knots as a result of heavy rain partially block• 
ing the pion heads. 

S. Ilse as little elesator control As possible in main. 
raining de in order to minim in' the stresses 
imposed on the aircraft. 

Night Flying 
On aircraft not equipped with landing light shields, 
• glare from the landing lights will be noticed in 
the cockpit. 

Cold-Weather Procedures 
The following operating instructions are written to 
supplement the instructions in Section II and should 
be complied with when cold weather conditions are 
encountered. The success of extreme weather operation 
depends greatly on the preparation made during in' 
gift' shutdown as outlined in this wction; upon this 
depends the success of the next day's starting operation. 
Most ctild weather operating dark ulties are encountered 
on the ground. The most critical periods in the opera• 
tits of the aircraft are the postflight And preflight 
periods. Proper diligence on the part of crew members 
"interning ground operation is the mint important 
in tor in successful cold weather operation. 

WARNING I 

10 pfeSellf engine otl .r.rrvation Jur 

to congealed oil in the engine oil 
tanks, the procedures for oil preheat 
and oil dilution must be strictly 
adhered to. Oil in the tank must be 
heated to —1 0('  (+100  1•1 or above 
before starting engines. 

BEFORE ENTERING AIRCRAFT. 

WARNING 

All ice, frost, and snow must be re-
moved before flight is attempted. 

Apply external heat to the engines and accessory see' 
tiOnS. Preheat the engine nacelle until cylinder head 
temperatures reach 4•C. The time requirements tin 
the following list are rough estimates for engine heat-
ing at various temperatures. These requirements will 
vary with wind velocities and percentage of engine oil 
dilution. The tabulation below is bawd on an oil dilu-
tion of approximately 2$ per cent and no wind. 

-4.7' to - 18'C (20' to O'F) I., hour (approx) 

-18' to 32'C ((1' to —25'F). I, to I hour 

32' to -40'C I 2S' to - 40•F) Ii, to 2 , , hours 

Check the oil drains for oil flow. If no oil flow is ob-
tainable, continue preheat until oil flow is readily ob-
tained. In addition to external heating, oil immersion 
heaters may he used; bowever, no special fittings are 
provided in the oil ranks for immersion heaters on 
some aircraft. If the immersion heaters are to he effec• 
five in keeping the oil warm during the night, they 
should be placed in the oil tanks immediately after 
landing l'se a portable heater to heat the flight instru-
ments, defrost the windshields, and warm the radios. 
the dynamotors, the inverter, and other equipment 
within the aircraft. Remove all external coverings, 
pito( head covers, wing covers, etc. Clean the shock 

struts and landing gear actuating cylinders of ice and 
dirt, and check the struts for proper inflation. The 
hydraulic system is limited to 40'C ( -40'F) and 
will not operate below this temperature. Check for 
engine stiffness periodically to determine when suffi-
cient heat has been applied. Generally, if an engine 
is stiff enough to require more than three men to move 
a propeller, it is considered too stiff to start. 
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ON ENTERING AIRCRAFT. 

Operate all the flight control surfaces And tabs 
through full travel three or tour times to check 
else of operation. When lowering flaps during 
normal preflight. the flaps should Ise lowered in 
approximately 10-degree increments to check 
ease of operation. 

2 Check liinctmtmnlng of those smoromems that 
cad be checked without engine operation. 

I WARNING I 

In cold weather, make sure all instru-

ments base warmed up sufficiently to 

insure normal operation. Check for 

sluggish instruments during taxiing. 

4. Exert light pressure on the brake pedals seseral 

times before setting parking brakes to assure 

adequate pressure for parking brake operation. 

BEFORE STARTING ENGINES. 

Before starting the engines, perform the following: 

I Remote the oil immersion beaten. 

2. Remote the groond heater ducts. 

4. Bemuse the engine nacelle shields (or covers, if 
installed). 

4 Pull the propellers through 15 blades by hand 

STARTING ENGINES. 

I. Open the cowl flaps. 

I CAUTION 1 

I)o not close cowl flaps to expedite 
engine warmup. 

2 If the oil pressure is not within limits after 40 
seconds running, or if the pressure drops below 
limits after a few minutes of ground operation, 

shut down and check for blown lines or coolers 
and recheck for congealed oil or ice at the 
drains. 

Note 

Oil congealing in a radiator produces 
unusual and often misleading indica-
tions. The usual indication is high oil 
temperature together with a reduction 
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in pressure. often followed by it sudden 
drop in oil temperature accompanied 
by high pressure as the congealed oil 
is forced into the system. 

4 C. hum tur air preheat (not to exceed carburetor 
air temperature limits). should be applied im-
mediately after starting in order to assist vs. 
porization and combustion. 

4. Check all instruments for proper operation. 

S. Operate the wing lisps at least once. 

6. When %arming up an engine after an oil dilu-
tion operation, it 11 preferable to allow the oil 
temperature to rise abuse oll*C (11.10'n and to 

increase the engine speed during the runup 
to dissipate As much of the fuel as possible to 
allow the oil 111 return to its normal viscosity. 
Below this temperature and at low engine 
speeds. very little fuel will he dissipated from 
the oil. 

WARM-UP AND GROUND TESTS. 

(se the procedure tinder Engine Runup, Section II. 

TAKE-OFF. 

arburetor heat may be required so that the fuel will 
vaporize properly at extremely low temperature. 
Montt« and regulate the carburetor heat to maintain 
carburetor air temperattue within the proper limits 
during engine runup, climb and cruise (see the para. 
graph on Carburetor Icing, Section VII). 

The heating system should be operating so that the 
windshield defrosting can be utilized during take-off, 
if necessary, and so that the flight instruments will not 
cool and give erroneous indications. Pito( heaters 
should be ON if precipitation is encountered or if 
icing conditions are anticipated immediately after 
take.off Remember that the flight indicators are not 
sery reliable At temperatures below —43*C ( --45*F) 
and that All flight instruments should be cross-checked. 

CAUTION 

Do not use surface de-icers during take-off 
because of resultant disturbance of air flow 
spoiling the lift of the wing. 

AFTER TAKE- OFF. 

After take-off, cycle the gear seseral times to remove 
slush and snow and to present the gear from freezing 
in the retracted position. 
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DURING FLIGHT. 

Periodically exercise prop controls to provide a 
supply of warm oil in the prop dome. 

APPROACH AND LANDING. 

Follow normal prelanding procedures. Apply car. 
buretor heat as required. to present carburetor King 
and to keep engine running smoothly. At extremely 
low temperatures it would be wise to use a power-on 
approach, thus helping keep the cylinder head tern. 
perature from becoming critically low. Wheneser CM,  
buretor heat is used. allowance must be made for the 
power reduction associated with application of heat. 
Drain the water sunPlY  system;. 

ENGINE SHUTDOWN. 

Oil dilution is preferred. of the expected mininiuni 
temperature is below 140'El, in Order III mini. 
mire the requirement for preheat prior to the nest 
engine start. 

OIL DILUTION PROCEDURE. 

The aircraft is equipped with an engine oil dilution 

system to facilitate cold weather starting. When .1 

cold weather start is anticipated. the engine oil should 

be diluted with fuel before the engines are stopped, 
provided that the engine oil temperature is maintained 
below 50•C (122' Fl. Abuse this temperature, dilution 

is not effective, since the fuel introduced into the sys-
tem will vaporize. 

When the oil temperature exceeds WC (122*F) dot' 

ing the dilution period, stop the engine and wait until 
oil temperatures have fallen below -11.1*C (10.1' Ft be-

fore again starting the engine and resuming the chili. 
tints operation. During conditions of extremely low 
OAT, it may he necessary to break the dilution period 

up into two or more short periods because of oil tens. 
perature limits for dilution. 

If it is necessary to service the engine section oil tanks. 

the oil dilution period must be divided so that part of 

the dilution is accomplished before the oil tanks are 
serviced and the remainder after the tanks are serviced. 

If the oil tank is full And more than i minutes ditto 
tints time is required, some oil should be drained from 
the tank to prevent oserflowing during the dilution 
period of subsequent engine run. 

Perform the off dilution operation as follows (opera-
tion of the oil dilution system is indicated by a drop 

in fuel pressure. followed later by a drop in oil pres-
sure,: 

I. Operate each engine at sign to 1200 rpm. 

2. Maintain oil temperatures below SO'C (122' 
stopping an engine for a short period if the 
temperature exceeds this limit. 

V. 1 2urn booster pumps (wobble pump) ON• 

Operate the oil dilution solenoid switches for 
the following periods for indicated anticipated 
temperatures: 

-1' to 12"C (40' to 10' Fl 2 minutes 

12 to - 29•C 110' to 20'ES minutes 

29' — 46*C120* to Mr Ft minutes 

s. Move the propeller controls from INCREASE 
to DECREASE three times to dilute oil in the 
propeller domes. The time required to actuate 
the propeller controls from INCREASE RPM 
to DECREASE RPM three times should not ex-

 

ceed I minute total time Thts I minute will be 
dilution time in add  to the 11111C required 
to dilute for each anticipated ambient tem. 
perature. 

it iii sit -  oil in the propeller feathering system. 
push right feathering button and allow for 200 
RPM drop, then pull out feathering button. 
Dilute oil in left propeller feathering system 
using s.suzut procedures. 

A short acceleration period of approximately 
10 seconds at the end of the dilution run will 
usually clear the spark plugs of any fouling 
condition resulting from the prolonged idling. 

After the oil has been diluted as specified above, and 
the propeller feathering system checked out during 
dilution, position the carburetor mixture controls to 
IDLE CUT-OFF, and continue to hold the oil dilution 
switch ON until the propeller stops turning. 

Desert Procedures 

%Ind-blown sand is the main concern of operatton in 
the desert. Many of the malfunctions which occur 
will be found to originate from improper cafe on the 

ground. Since most of the procedures given in Section 
11 apply as well to Desert Procedures, only specific 
information for care of the aircraft during pound and 
flight operation will be given in this section. Carbu-
retor air filters may be required for all operations. 

Unless absolutely necessary do not tale off during 
sand or dust storms. 

HIGH ALTITUDE PROCEDURES. 

The following procedures are recommended when 
operating from fields with an ele‘ation that results us 
density altitudes of approximately 6000 to 16,000 
feet. 

9.7 
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STARTING. 

The engine is more prone to flooding upon starting at 
density altitudes above 6000 feet, due primarily to 
reduction in density of the air flowing through the 

carburetor. The following techniques should he 
employed when starting at these altitudes. 

I. Use larger throttle openings when starting. 

2. Start to low blower. 

i. Shen bringing in the mixture. most it to the 

AUTO-LEAN position. 

TAXIING. 

Above 6000 feet density altitude, taxiing should be 
done at 1200 rpm in AUTO-LEAN. If necessary, 

manually lean mixtures to achieve a smooth idle. 

ENGINE RUNUP. 

Normal runup procedures will be used at altitudes 
below 10,000 feet density altitude. At altitudes 
above 10.000 feet, where high blower will be used 

for takeoff, eliminate normal sequence of high blower 
check. Shift to high blower at 1700 rpm, just prise 
to advancing throttles for takeoff. 

TAKEOFF. 

At altitudes below 10,000 feet, use low blower and 
normal takeoff procedures. Above 10.000 feet alti-
tude, high blower should be used. 

APPROACH AND LANDING. 

Normal low altitude traffic patter, approach and 
threshold-indicated airspeeds are recommended; how-

 

ever, bear in mind that true airspeed incr  with 
altitude for the same indicated airspeed and con-
sequently, the landing ground roll will be appreciably 
extended at high elevations. Another factor to con-
sider is the decrease an ground cushioning effect 
during the flare out. ( lose adherence to the recom-
mended approach speeds and flap settings are man-
datory for the successful completion of either • land-
ing or go-around. Alter touchdown place mixture in 

AUTO-LEAN and blowers in 10%. 
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GENERAL INFORMATION. 

The information in the Appendix is ptesented to 
assist operating personnel to a better understanding 
of the performance capabilities and limitations of 
the aircraft. The objective of the Appendix is to 
provide specific performance Values in graphical 
form covering all reasonable conditions under which 
the aircraft will be operated to enable operating 
personnel to utilire the aircraft efficiently. 

DISCUSSION OF CHARTS. 

Ito take-off charts are presented in such 61 manner 
that performance may be determined lot any set of 
atmospheric conditions. lhe climb data is presented 
lor standard day and hot day atmospheric condition,. 
Range performance may be determined for any atmos-
pheric temperature condition by considering the 
altitude specified in the charts as density altitude. 
the performance charts are identified according to 
their type and condition of operation by colored 
page borders conforming to the following code: 

Normal Operation Plain corner 
Umergency Operation  Red Corner 
lint Day Operation  Yellow Corner 

DEFINITION OF TERMS 

AIRSPEED - the speed of the aircraft relative to 
the Alf through which it is moving. 

AMBIENT CONDITIONS - Conditions Of the Alf 
surrounding the aircraft at any given time under 
consideration. 

AUTO-LEAN - the mixture control lever at the lean 
detent. 

AUTO-RICH - the mixture control lever at the rich 
detent. 

BMEP DROP - a loss in BMEP due to a manual 
adiusrment of the mixture control. 

CALIBRATED AIRSPEED - indicated airspeed 
corrected tor instrument and positron error. 

COMPRESSIBILITY ERROR - an error in the air. 
speed indicator reading and the outside air temper-
ature indicator readmit caused by air being slightly 
compressed by the moving aircraft. 

DENSITY ALTITUDE - the altitude obtained from 
a standard density altitude chart for any given 
pressure altitude and temperature or for any density 
ratio factor (1 jf ). 

A1-4 

DEW POINT - the temperature at which consen-
nation occurs in a C0011O• mass of air. 

DRY BULB TEMPERATURE - the air temperature 
as indicated hs• a thermometer with a dry bulb (true 
.11f temperature I. 

EFFECTIVE WIND (HEAD OR TAILWIND) - The 
component of the existing wind condition which 
acts opposite to or in the direction of travel. For 
takeoff or landing, this component will be computed 
from the take-off and landing crosswind chart. 

EQUIVALENT AIRSPEED - calibrated airspeed 
corrected for compressibility. 

INCHES HG - a measure of air pressure which 
compares r to the weight of a column of mercury. 

INDICATED AIRSPEED - airspeed indicator reading 
uncorrected (assuming the mechanical error an the 
Instrument is negligible). 

LOW BLOWER - the engine supercharger in low 
gear ratio. 

NAUTICAL MILES PER POUND - the number of 
nautical miles traveled •hile consuming a pound 
if fuel. 

OPERATING WEIGHT EMPTY - the weight of the 
aircraft and its contents, not including payload, 
fuel or regular engine oil, when the aircraft is 
equipped with all provisions necessary to complete 
• 011,110n. 

POSITION ERROR - the error in the airspeed in-
dicator reading and the altimeter reading caused 
by the inability of the static orifices to experience 
the true ambient air pressure. 

PRESSURE ALTITUDE - the altitude obtained 
from a standard atmosphere table, for any given 
value of air pressure (measured in inches fig). 
This is the altitude that an altimeter will show 
(after correcting for position error) when set to 
29.92 inches Hg. 

RAM - the increase JO air pressure at the entrance 
to an airscoop due to the speed of the aircraft. 

RECOMMENDED LONG RANGE CRUISE SPEED - 
the speed at which it is recommended to fly the 
aircraft when long range is of more concern than 
high speed. 

REFUSAL DISTANCE - the distance required to 
accelerate to the refusal speed. 
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REFUSAL SPEED - maximum speed to which the 
ant-raft can accelerate and then stop in the available 
runway length. 

RELATIVE HUMIDITY - the ratio of the amount of 
water vapor in • given mass of nit to the maximum 
amount of ',Ater vapor that the mass Of air Could 
hold at the same temperature. 

SPECIFIC HUMIDITY - the ratio of the amount of 
water sapor in a given Rmss of air to the rtia•C of 
.1lN air, measured in pounds. 

SPECIFIC RANGE - nautical miles per pound of 
furl. 

STANDARD ATMOSPHERIC CONDITIONS - an 
arbitrarily selected set 01 atmospheric conditions 
chosen to approximate the average atmosphere of 
the world. 

STANDARD DAY - a day on which standard .,tmos. 
phrric condition, are assumed to eli‘t. 

THRESHOLD SPEED - the speed at which the 
aircraft crosses the end of the runway during a 
normal landing (12(t percent of the stall speed for 
wing Baps in the landing position). 

TOUCHDOWN SPEED - the speed at which the 
aircraft comes in contact with the runway during 
a normal landing (110 percent of rite stall speed 
for wing flaps in the landing position). 

TRUE AIRSPEED - the true speed of the aircraft 
relatise to the air through which it is moving (equal 

I As time I li, 71.=.• ). 

TRUE ALTITUDE - altitude above sea level. 

VAPOR PRESSURE - the partial pressure of MAW 
vapor existing an the air. 

the speed for maximum lift to drag ratio. 

Vso- the zero thrust stalling speed with wing 

flaps in the landing configuration. 

Vto - takeoff speed MO percent of the stalling 
speed with the wing flaps in the takeoff configu-
ration). 

WET BULB TEMPERATURE - the temperature 

indicated by a thermometer whose bulb has been 
kept moist with water and which has been circulated 
in the air. This temperature, along with the dry 
bulb temperature, is used in coniunctsoo with a 
psychrometric chart to determine the degree of 
humidity. 

LIST OF ABBREVIATIONS 

Altitude 
Brake horsepower 
Brake mean effective pressure 
Degrees ( entigrade 
Calibrated airspeed 
Carburetor air temperature 
Cylinder head temperature 
Critical 
Equivalent airspeed 
Engine 
Degrees Fahrenheit 
Field 
Feet 
Mercury 
Indicated airspeed 
International Civil Aviation Organization 
Inch 
Knots 
Pounds 
Manifold pressure 
!Maximum except takeoff 
Minute 
Outside air temperature 
Pounds per square inch 
Point 
Revolutions per minute 

Sea level 
Standard 
Absolute temperature 
True airspeed 
Climbout speed 
Speed for Maximum lift to drag ratio 
Minimum control speed 
Maximum dive speed 
Maximum speed for normal operation 
Refusal speed 

Stalling speed 

Via Stalling speed with zero thrust .inif wing 
flaps in landing configuration 

Vro Takeoff speed 
Wt. Weight 

Delta; ratio of ambient air pressure to 

standard sea level air pressure 
Sigma; ratio Of ambient air density to 
standard sea level air density 

AIRSPEED TERMINOLOGY 

Airspeed terminology used in this Appendix is 
defined as follows: 

/41.5 

Alt. 
BHP 
HMEP 
oc 

CAS 
CAT 
CHT 
(tic. 
EAS 
Eng. 
°F 
Fld. 
Ft. 
H. 
1/IS 
ICAO 
In. 

l.hs. 
UP 
MI- TO 
Min. 
OAT 
PSI 
Pt. 
RPM 
S. I.. 
Std. 

TAS 

Vo, 
VAs 
V.4C 
Val 
V000 
Vs 

Vi 
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TERM ABBREVIATION DEFINITION 

Indicated Airspeed 

Calibrated Air speed 

Equivalent Airspeed 

True Airspeed 

• Airspeed Indicator reading 
uncorrected. 

Indicated airspeed corrected 
(or position error. 

( •Iihr•ted airspeed ClXreehre 

for compressibility. 

TAS z F.AS

 

• lAs is used in this Append's as though the mechani-
cal error in the instrument is zero. 

airspeeds of importance to takeoff And landing 
procedures are shown in this Appendis as indicated 
airspeed (1AS). 

All airspeed data relating tie take-off and landing 
procedures are gisen .I• indicated airspeed. In-
dicated airspeed for ground run is based on an 
estimated position error equal to zero. Since ill 
cruise and climb data is giscn as calibrated air-
speed, the airspeed position error charts are in-
cluded to obtain the corresponding indicated air• 
speed. The characteristic take-of( speeds chart 
and the characteristic landing speeds chart gise 
indicated airspeed based on inflight calibrations. 
The take-off performance—ground run chart And the 
take-off performance—refusal speed chart give in-
dicated airspeed based on negligible ground run 
position Mile. 

AIRSPEED POSITION ERROR CORRECTION. 

This chart (figure l.l) shows the correction that 
must he applied to the indicated airspeed to deter-
mine the calibrated airspeed. 

CALIBRATED AIRSPEED CORRECTION FOR 
COMPRESSIBILITY. 

The calibrated airspeed correction for compressi-
bility chart (figure AI-2) is used in determining 
F.A.S from CAS. A sample problem on the chart 
illustrates its use. 

TEMPERATURE CORRECTION FOR COMPRESSI-
BILITY CHART. 

[his chart (figure .51.3) shows the correction that 
must be subtracted from the outside air temperature 
indicator reading to determine the true outside air 
temperature. F‘t eaample, assume that the airplane 

A1.6 

is cruising at 125 knots CAS (point Al at an altitude 
of 10,00(1 feet (point 11). The chart shows that the 
correction is 2.r( (Nun, (1. This amount must 
tve subtracted from the indicated air temperature to 
determine the outside air temperature. If the in-
strument re.vd h`k then the outside air temperature 
mould he i.S"( . If the instrument read 
—12° I then the outside or temperature would he 
—I2-2.S, it  

DENSITY ALTITUDE CHART. 

flie density altitude chart (figure A1-01 is used in 
determining the density altitude and the value I 
for any pressure altitude and ambient temperature. 
A sample problem on the than illustrates its use. 

ICAO STANDARD ATMOSPHERE TABLE. 

The ICAO standard altitude table (figure A14) 
presents the density altitude factor tabulated for 
thousands and hundreds of feet; and the values of 
sigma ( 0—  1, the density ratio of ambient air to 
standard sea level air, tabulated for thousands of 
feet. The value I *Fis chiefly used in obtaining 
the true airspeed ITAS1 from equivalent airspeed 
(F AS) by the relationship, TAS-: EAS X I '1,-•-= 

TEMPERATURE CONVERSION CHART. 

The temperature conversion chart (figure 11.6) is 
provided to facilitate the conversion of either 
Fahrenheit temperatures to Centigrade. entigrade 
temperatures to Fahrenheit. 

PSYCHROMETRIC CHART. 

The Psychrometric (hart (Figure Al-R) graphically 
relates the various measures of water vapor to the 
atmosphere. Although it is the dew point which is 
commonly furnished the pilot, occasionally humidity 
may be available as wet and dry bulb temperatures, 
And less often, as relative humidity. To meet all 
such situations the psychrometric chart provides 
A means of converting from one variable to another. 
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the 15° 3 .  And 20°C wet bulb lines for 5000 ft alti-

 

tude. To assist interpolation, the upper end of 
this line can be located by entering the dry bulb 
temperature scale at I7°C (point ID and projecting 
vertically upward to the 1003 relative humidity line 
(point 1). Draw slant line through point I parallel 
to 5000 It. wet bulb dashed lines to intersection 
(point Gl with vertical projection of point F. 

lhtee examples for obtaining specific hurroditi 
are given below which differ as to which quantities 
arc known. 

Example 1: 

Given: Pressure altitude = 5000 ft. 

Dew Point 

Find: Specific humidity 

I. locate 34.5"F dew point temperature on 
curved line for 100: relative humidity (point HI. 
Ibis point can be found either by interpolation 
between 50°F And 60°F along curved line or by 
entering at 54.5° F on dry bulb temperature scale 
(point A) and protecting vertically upward to curved 
line for WI relative humidity, 

2. From point It. proceed hotirontally to left 
base line And then follow along curved path interpo-
lated between guide lines to 5000 ft. pres•ute 
altitude (point ( 

3. Proiecr horizontally to specific humidity 
scale at extreme left (point D) and read .0108. 

4. If vapor pressure is desired, project hori• 
zontally from point 11 to extreme right (point El 
Acid read 0.423 inches Pig. 

Example 2: 

coven: Pressure Altitude 7- 5000 ft. 

;et bulb temperature = 17°C 

Dry bulb temperature = 26°C 

Find: Dew point and specific humidity 

I. Enter with 26°C dry bulb temperature (point 
F) and proceed vertically upward to intersection 
with imaginary slant line for I7°C wet bulb temper-
ature (point G). Note that the 17°C wet bulb temper-
ature line can be located by interpolation between 

2. From point G, project horirontally to left 
to dew point scale (point ID and read dew point, 
54.5°E. 

3. ( ontinue left as in F sample I (points ( 
and Dl to obtain A specific humidity of .0108. 

4. From point 6, project horizontally to right 
to obtain 0.425 inches fig  vapor pressure (point 

Example 3: 

coven: Relative humidity = 43% 

Dry bulb temperature = 26°C 

Ind: Dew point and specific-  humiclits 

I. Enter dry bulb temperature scale at 260( 
(point 1-) and proceed vertically upward to inter-
section with 431 relative humidity line, interpolated 
between 40: And 60: (point ci). 

2. Prince, horizontally to the left to the dew 
point scale (point It) and read dew point, 54.5°F. 

3. To obtain specific humidity proiect hori-
zontally to left base line and continue as in example 
I (points C and D) to read .0108 

4. From point G protect horizontally to right 
to obtain 0.425 inches Hg vapor pressure (point F). 

FUEL DENSITY TABLE. 

The fuel density table (figure A1-9) presents vari-
ations in fuel density of 100.'130 and 115/145 grades 
fuel as related to variations in temperature. 

A1.7 
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AIRSPEED POSITION ERROR CORRECTION 
(NO INSTRUMENT ERROR INCLUDED) 

BASED ON: FLIGHT TEST DATA MODEMS): C-47, 
DATA AS OF: 11 JULY 1957 C-117 AND R413 

ENGINE(S): (2) A-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

Tins CHART APPLIES TO ALL FLAP 
AND LANDING GEAR CONFIGURATIONS 
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CALIBRATE AIRSPEED CORRECTION FOR COMPRESSIBILITY 

NOTE 
SUBTRACT CORRECTION 
FROM CALIBRATED AIRSPEED 
TO OBTAIN EQUIVALENT 
AIRSPEED 

SAMPLE PROBLEM 
GIVEN: PRESSURE ALTITUDE = 15000 FEET 

CALIBRATED AIRSPEED = 120 KNOTS 
A r ENTER CHART AT 120 KNOTS 
B = AT 15000 FEET READ CORRECTION 
C = CORRECTION - 0.6 KNOTS OR MPH 
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T. 0. 1C-47.1 Appendix 
Part 1 

F igurit A1-2. Calibrate Aitspeed Correction For Compressibility. 

A 1-9 
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P an 

T . 0. IC.47 I 

TEMPERATURE CORRECTION FOR COMPRESSIBILITY 

NOTE: 
A SUBTRACT CORRECTION FROM INDICA-

TED AIR TEMPERATURE TO OBTAIN 
FREE AIR TEMPERATURE ° C OR ° F 

B TEMPERATURE RECOVERY 
COFFICIENT 801 

180 100 120 140 160 
CALIBRATED AIRSPEED (KNOTS)  

4  
95 115 138 161 184 207 

CALIBRATED AIRSPEED (MPH) 

Figure A l-i. Temperature Corriectuen For Compressibility. 
A 1.10 
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1.0. • ppentlin 
Pert I 

DENSITY ALTITUDE CHART 

SAMPLE PROSLEPA. 

(A) Fres out lenipecalure 

(0) Pressure altilude lt000 ti 

(C) Density elodude 19.400 ft 

(D) ihr 1 356 

Figure A1-4. Density Altitude. 
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Figura,  A1-6. Temperature Conversion. 
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P art 2 

DISCUSSION OF CHARTS. 

Engine characteristics are presented in the engine 
calibration curve charts (figures A2-12 and A2-13) 
for the "no ram" condition. Recommended rpm and 
manifold pressure settings for desired cruising 
power are given on the constant cruise power setting 
charts. These settings are based on standard atmos-
pheric conditions. 

Manifold pressure (MP) is intake manifold pressure 
given in inches lig. absolute (based on zero pressure). 

SII performance charts specify engine operation 
• ith auto rich or auto lean with 100 130 grade fuel. 

All flight performance is based on the carburetor 
Air levers remaining in die ( OLD position. If carbu. 
retor heat is applied at • constant manifold pressure. 
engine power will be decreased because of the 
higher carburetor air temperature. In addition, the 
normal air induction system is partially restricted 
and the carburetor air is taken from a location behind 
the cylinders. This air, having passed over the 
engine section, has less ram energy remaining, so 
that lower manifold pressures sill be obtained with 
a fined throttle setting. 

!he power looses attributable to atmospheric con-
dition.' may he estimated. The effect of temperature 
on brake botsepower can he approximated kis the 
following equations, where 1 And I std are absolute 
temperatures: 

\/ 7: T2 For part throttle 
.,.  constant manifold 
• "d pressure operation 

bhp s1.1 T1 For full throttle 

-1,1-1-pT Tsui operation 

Absolute temperature = ambient temperature !degrees 
centigrade) - 2- 3. 

The following WIC, of thumb may be used to quickly 
approximate the effect of temperature on powei: 

I. For part throttle, constant manifold pressure 
operation, • 10.3( temperature increase above 
standard results in approximately 1.7 percent power 
loss. Similarly, a DP( temperature decrease below 
standard results in approximately 1.7 percent power 
gain. 

2. For full throttle operation, a 10° C temperature 
increase above standard results in approximately 
3.5 percent power loss. Similarly, • 10° C temperature 
decrease below standard results In approximately 
3.5 percent power gain. 

*2.2 

i. The variation in manifold pressure with temper-
ature in order to maintain constant power is tipper's,-
stately 1/2-icrels Hg increase for every 10°C above 
standard OAT. In order to maintain constant power 
for cold day cruise operation, the manifold pressure 
should be decreased approximately I/2-inch Hg for 
every 10°C below standard OAT. During take-off 
under cold temperature conditions, when overpowering 
is posstble, reduce manifold pressure approximately 
I inch fig for every Or( below standard OAT. 

MP 7- MP 

\

/CAI absolute Temperature corr std 
Std. Absolute Temperature 

The effect of humidity on engine power output is as 
follows: 

I. Effective pressure and density altitudes are 
increased because of the presence of vapor pressure. 

2. Fuel-air ratio is increased because fuel is 
metered on total flow through the yenturi, and the 
total flow includes water sapor as well as ill/. 

.3. The thermal efficiency of the combustion 
process is reduced because of the presence of 
water vapor. The effect of humidity on power output 
for take.off is shown on figure A2-I. 

4. For cruise operation, the bhp loss associated 
with humidity is normally cancelled out by the gain 
in bhp due to increased ram effect with airspeed; 
therefore, although the engine calibration charts 
are labeled zero ram, &tie obtained will approximate 
actual performance. 

NOTE 

On all charts in the Appendix, the 
term METO (Maximum Except Take-
off) is substituted for normal rated 
power and the term MAXIMUM for 
take-off power. 

POWER SETTINGS 

Variout permissable combinations of manifold pres-
sure, and rpm settings for pressure altitudes from 
sea level to 20,000 feet and carburetor air temper-
atures from -200C to 2003 Are presented in the 
constant cruise power settings charts (figures A2-4 
through A2-11). the METO poser settings chart 
(figure A2.2). and the climb power settings chart 
(figure A2-3). The constant cruise power settings 
charts are based on auto lean operation and the 
METO poser settings and climb power settings 
charts are based on auto rich operation. Resultant 
bniep, and resultant fuel flow in pounds per hour fel 
one engine and for tie i,,gine% are also indicated 
on the charts. 

T. 0. 1C-47-1 

bhp std 

bhpT 
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Port 2 

I nter the chart with the given altitude and carburetot 

air temperature to determine the correct manifold 

pressure. Without crossing the guide lines, proceed 

to the right of the chart to obtain the corresponding 

RPM, ()MEP, and fuel flow. 

ENGINE CALIBRATION CURVE 

!he engine calibration curve charts (figure A2- I I 

and A2-1.0 are presented in facing pairs of chant., 

and provide the necessary information to calculate 

manifold pressure, brake horsepower, RPM and or 

critical altitude (the maximum altitude that may be 

reached with • given manifold pressure and rpm). 

A pair of charts is included foe both the auto-lean 

and auto-rich condition. 

These charts are the basis for take-off, climb, and 

cruise data shown throughout the Appendia. They 

are intended to provide • graphic presentation of the 

two types of engine power limitations; those imposed 

by the engine manufacturer to prevent detonation 

And other effects of overboonting, and those due 

to the decreasing density of air with increasing 

altitude. From these charts, power and altitude 

condition,, oot covered in Part 4 ( LIMB, or Part S 

RANGE, may be found. 

The first chart of each pair (Sheet 1 of 2) shows 

the variation of BHP with manifold pressure for the 

range of operating rpm's for sea level calibration. 

lhe second chart (Sheet 2 of 2) shows the variation 

of 141IP and manifold pressure with altitude for 

operating RPM when maintaining full throttle. On 

both chases, the upper end of each RPM line is 

terminated at the BHP limit for that RPM. This 

altitude is known as the critical altitude for that 

particular RPM, SIP, TlittlIf setting, and atmospheric 

condition. 

The problems which involve the use of operating 

curves fall generally into one of two types, A— The 

calculation of BHP, when manifold pressure, RPM, 

.m.1 altitude are known and B— The calculation of 

manifold pressure, when BHP, RPM and altitude 

are known. 

NOTE 

In the interest of clarity sample 

problem "A" is shown on figure 

12-12 and sample problem "B" is 

shown on figure A2-13. However, 

both problems can be applied to 

either chart. 

SAMPLE PROBLEM "A" 

Giv•n: 

I. Manifold pressure = 2.2 in. lig 

2. RPM = 2000 

4. SItitude = 0000 feet 

Tit Find: 

BRAKE HORSE.P011/FR 

Solution: 

I. locate the intersection of the given RPM mut 

manifold pressure lines on the sea level r•Istration 

curve (Point A). 

2. Proiect this intersection (Point A) horizontally 

to the 11111' scale and read SOO BHP (Point 14). 

4. t met the altitude calibration curve with this 

value (Point CL 

4, Locate the intersection (Point 1)1 of the full 

throttle, constant RPM line and the full throttle 

constant manifold pressure line, corresponding 

respectively to the given RPM (2000) and manifold 

pressure I in. 1(g). 

S. ( oanect C and D with • straight line. 

6. Locate the intersection of the line CD with the 

giten altitude line — 9000 feet (Point E). 

'. Project this intersection horizontally to the 1411P 

ants (Puint F). the feclUlfeti BHP is S60. 

EXPLANATION: 

The engine's sea level BHP at the given conthination 

of RPM and manifold pressure is found from the sea 

level calibration curve at B. The 11111) at the full 

throttle critical altitude for the same combination 

is found from the altitude calibration curve at D. 

'Ilhe line CD is, therefore, the part throttle, constant 

RPM, constant manifold pressure line for the given 

combination of RPM and manifold pressure. The 

BHP for any altitude between sea level and critical 

altitude as then determined by the location of the 

intersection of the given altitude line with the part 

throttle line, ( I). 

SAMPLE PROBLEM "B": 

Giv•n: 

I. Brake horsepower = - 50 

A2-3 
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App•atliz 

Pan 2 

2. RPM = 2200 

4. Altitude = 9000 feet 

FIND: 

MANIFOLD PRESSURF 

cwilution: 

I. Locate the intersection of the given altitude and 
RIIIP lines on the altitude calibration chart (Point AL 

2. Select any constant manifold pressure line (3) in 

e•tiniated to he close to the required answer, 
and locate its intersection with the full throttle, 

constant RPM line corresponding to the given RPM 

line (Point R), 

t. iran•fer these values I in fig manifold pressure 

and 2200 RPM) to the sea level calibration curve, 
and locate this intersection (Point ( ). 

4. Proiecr this intersection horizontally to the 

IMP scale and read 7$01111P (Point D). 

S. Enter the altitude calibration curse with this 
value (Point FL 

6. ( onstruct line El). 

Through Point A draw line VI. parallel to line 
FR. 

H. Locate the intersection of line It. and the full 

throttle constant (2200) RPM line (Point II). "(he 

required manifold pressure is (2.2 inches fly. 

EXPLANATION: 

Since all part throttle, ionstant RPM, constant 
manifold pressure lines are approximately parallel, 
it follows that, if we determine the slope of one 

such line. FR, we can draw the corresponding line. 
El., through . the given BHP—altitude point. A. Inas-
much as manifold pressure is constant at all points 
on the line, Hi, its value may be found at that 
point, II, where the part throttle, constant RPM. 
constant manifold pressure line. intersects (or, 
better, terminates in) the full throttle, constant 
given RPM line. lhe more closely we can estimate 
the desired manifold pressure, the more accurate 
will be our construction; and in this case experience 
might have suggested that we use (2 in. Hg for our 
preliminary estimate of inandold pressure instead 
of 33 in. 

FUEL FLOW PER ENGINE 

The fuel flow per engine chart (figure A2-14) is 
used to determine fuel consumption for various 
brake horsepower settings when using either auto 
lean or auto rich mixture settings. Fuel flow may 
be determined in either pounds per hour or gallons 
per hour. Since fuel consumption is dependent on 
RPM its well as RHP, the values shown on this 
chart are average. 

T. 0. 1C-47-1 
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1C.47.1 Appendix 

Port 2 

• PI,.1/4 • et1 1:1 0.161040, 

refIGN teLoweta tleoPILe• Mit I 

• MO. 400 -ft SAMPLE PROBLEM 
A Dew punt temparatur• 60 - F 
B Prmsvr• altitude - 6000 foot 
C EfEiNt of humidity on maximum 

pow,., it a 46% lots in powitt 

EFFECT OF HUMIDITY ON POWER OUTPUT 

MODEL: CA/. c•• 

ANO 

!Li Si s Si' II •  

Siii i!! • S' 

60 70 BO 90 

FUEL GRADE 100 130 
full DENSITY 60 1.• GAT 

BASED ON ESTimATIO DATA 
DATA AS OF It JuLy 1957 

r; iw 

11 

7 7. 

: 

:•• 

!!!! ':• 

M
O

N
T

 1
,0

S
S

 I
N

 O
N

 

Not. 
: This chart show* Ph* 17Att•mt 

' lots a BHP for on vttn • 
Tan fold ••••11.... • Newsy,. I 

it 1 D•rr•Issfbil• to Nylon. 

torn@ of 'hit foss by •nefeett-

. 1- .rig eno fold p •VilArt• by on , 

' amount ompool to the weltst 
vapor pt•tsur• prits•nt 
 the o ptcol.m.tellS 

inches 1..q 

t i 

4 • i!!! SPICIFIC HOPAIOfT7 

A: till ill! i!:°?sii!fii  
s:•• :!!!••• *".'• 

DEW POINT TEMPERATURE OF/ 

Figure A2-1. Effect of Humidity on Power Output. 

A2-5 

10 

ii!1! 1 ii! 

20 40 
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It FL FLOW 

L.11/Hit 

FEN ENG I 2 ENG • 10 200 

41.6 ▪ 42.3 
41.8 "." 42. - 0.3 

42. 0 42. - 43. 5 
42. 2 - 43.0 - 43.7 
42. 3 43. 1 - 43.9 

42. 3 43 1 43.8 

42. 3 43.1 43.8 

1470.00 2550 735.00 

20,000 
19, 000 
IS, 000 
17, 000 
IS, 000 

IS. 000 

14, 000 
13, 000 
12, 000 
11.000 
10.000 

9, 000 
5, 000 
7, 000 

6, 000 
5, 000 

4, 000 

3, 000 

2, NO 

1.000 

40. 2 
40. 1 
40. 3 

40. 5 
40. 7 
40. 8 

40. 8 
40. 8 

40.9 
40.9 
41.1 

41.3 
41.5 
41.6 

41.6 

M. 

39. 4 
39. 3 
39. 5 

39.7 

39. 9 
40. 0 

40.0 
40. J 

MOTIK1 C 4, 
AND R4D 

TIA823) OR P 1,. ," 72 
DA TA AS 0F. 25 O. TOREN 1901 

METO POWER SETTINGS 

IS, BRAKE MORsEPOW • R PHI %GIN! 

APT° RICH 

I ?RANI So (2) 11-1810 'nil 
HIGH 141 .771, ER INT/PENA 1JVEi 
90D ANT) -93 

FUEL GRADE. 100 130 
FUEL DENSITY: S.d LP GAL 

INIESS1.111. ?LANDOLL,  PR LESURt (IN 118) AT 
ALTITUDE 

CAIIHURETOR Alit TEMPERATERF (":1 
(FEET / 

RPM 

-20° -too 

Rows A2-2. MEM Power Sonless. 
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MODEL C -47, C -117 
AND R4D 

BASED ON P & W INST 72 
DATA AS OF: 25 OCTOBER 1962 

CLIMB POWER SETTINGS 
850 BRAKE HORSEPOWER SETTINGS 

AUTO RICH 

E NG INE(S) (2) R-1830- 90C 
( HIGH BLOWER INOPERATIVE) 
.90D AND -92 

FUEL GRADE 100/130 
FUEL DENSITY: 6.0 LB GAL 

    

 

PRESSURE 
ALTITUDE 

(FEET) 

  

MANIFOLD 
CARBURETOR 

PRESSURE (IN. 
AIR TEMPERATURE 

Hg) AT 
(°C) 

  

FUEL FLOW 
LB, HR 

-20" -10° .100 .200 

 

PER ENO 2 EPIC 

20,000 

(9,000 
18, 000 
17, 000 
(6,000 
IS, 000 
14, 000 
13,000 
12, 000 
11,000 

10,000 

  

- - 

 

- - - _ - - 

-^ 

- 

   

_._ 33.7 34 1 

  

9,000 -.- 33.7 34.4 - 34.8 - 35.3 - 35.7 - 36.1 

    

8,000 

 

33.8

 

34.4 - 34.8 - 35.4 - 35.8 - 36.2 

    

7.000 

 

33.8 34.5 34.9 - 35.5 35.9 - 3t,,3 2350 500 1000 

 

6.000 - 33.8 34.5 - 34.9 35.6 36.0 36.4 

    

5.000 

 

33.9 34.6 - 35.0 35.6 36.0 3E. 4 

    

4.000 _ 33.9 34.6 35.0 - 35.7 - 36. 1 _._ 36.5 

    

7,000 _ 34.0 34.7 .._ 35.1 _ 35.8 - 36.2 38. 6 

    

2,000 

 

34.2

 

34.7 _ 35.2 _ 35.9 _ 36.3 _ 36.7 

    

1,000 

 

34.3

 

34.8 _.. 35,3 - 33. 9 - 36.3 36.7 

      

74.4 34.8 35.4 3C 0 36.4 76.8 

   

1.) 

       

Figur* A2-3. L. F'o-ier Settings 

•

L tr
"D

t 
'0

 "
1 
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2050 

1900 

265. 50 

255. 00 

531. 00 

510.00 

  

1 
RPM FUEL FLOW 

LB/HR 

PEkING 2 ERG 

MANIFOLD PRESSURE (IN. 118) AT 
CARBURETOR AIR TEMPERATURE (Or) 

1 

I i.

 

10° • 200 • 30° 

_ - . - - _ - _ - 

28.2 --2r7-- _ 
28. 3 - 28. 8 29. 3 29. 8 
28.  5 " 29. 0 - 29. 5 30. 0 
367---.-  29. 2 - 29. 7 - 30. 2 
30.3 30.9 31.4 32.0 
30.3 30.9 - 31.4 -.. 32.0 
30.1 - 31. 0 - 31. 5 - 32. 1 
30.5 - 31.1 : 31.6 - 32.1 
30.6 31.2 31.7 -.).. 32.2 
30.7 -.. 31.2 - 31,8 - 32.3 
30,9 .... -.). 31.4 : 32.0 ::: 32.5 
31.1 -4  31.6 _._ 32.2 -I.-  32. 7 
31.. 2 31. 7 32. 3 32. 8 

PRESSURE 
ALTITUDE 

( FEET) 

20, 000 
10,000 
18, 000 
17,000 
16,000 
IS, 000 
14, 000 
13, 000 
12,00') 
It, 000 
10,000 
9, 000 
8, 000 
7, 000 
6, 000 
5,000 
4,000 
3,000 
2, 000 
1,000 
0 

27.0 
27. 1 
27. 2 
27. 4 
29. 2 
29. 2 
29. 2 
29. 3 
29. 4 
29. 5 
29. 5 
29. 7 
29. 9 
30.0 

-20 40° 

29. b 
29. 8 
29. 8 
29. 9 
29.9 
30.0 
30.1. 

f 
30.3 
30. 5 
30. 6 

27.4 
27.6 
27.7 
27.9 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

CONSTANT CRUISE POWER SETTINGS 
Goo BRAKE HORSEPOWFAt PLIt ENGINE 

BASED ON P8 W 1NST 72 
DATA AS OF: 25 OCTOBER 1962 AUTO LEAN  

ENGINE(S) (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL. GRADE: 100/130 
FUEL Db:niSITY: 6.0 113,1GAL 

MODEL C-47. C-117 
AND R4D 

Figure A2-4. Constant Cruis• Pow., Settings, 600 Bhp Per Engine. 

e 
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MODEL: C-47, C-I17 
AND R4D 

BASED ON P & W INST 72 
DATA AS OF 25 OCTOBER 1962 

CONSTANT CRUISE POWER SETTINGS 
550  BRAKE HORSEPOWER PER ENGINE 

A U 1-0 LEAN 

ENGINE(S) (2) R- 1830- 90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSFFY: 6.0 LB/GAL 

 

RPM FUEL FLOW 
LB/HR 

30° PER ENG 2 ENG 

    

27 7 
27.7 
27,7 

2050 241.90 483.80 9 
20. 0 
29. 2 1900 236.50 473.00 a. 

30. 7 
- 30. 8 

30.9 
31. 0 
31. 1 
31.3 
31.4 
31.6 

- 31. 7 

1800 232.65 465 30 

"O 
)0. 0 • 
1,1 j 

F,95,. A2-5. Constant Cruise POW./ Settings, 550 Bhp POI E129111•. 

-20° 0°  • 0° • 20° 

PRESSURE 
ALTITUDE 

(FEET) 

MANIFOLD PRESSURE (IN. Hg) AT 
CARBURETOR AIR TEMPERATURE (0C) 

20, 000 
19, 000 
18, 000 
17, 000 
16, 000 
IS, 000 
14, 000 
13, 000 
12, 000 
11,000 
10,000 
9, 000 
8, 000 
7, 000 
6, 000 
5,000 
4, 000 
3,000 
2, 000 
1,000 

25. 2 
25. 2 
25.4 
26.9 
27.1 
28.4 
28.5 
28.7 
28.8 
28.9 
29.0 
29.1 
29.3 
29.4 
29.6 
29.7 

25. 7 
25-9 
27.2 
27.5 
2'L6 
29. 0 
29. 2 
29, 3 
29. 5 
29. 6 
29. 7 
29. 8 
30. 0 
30. 1 
30. 2 

26. 2 
26. 3 
26.3 
27. 9 
28 0 
29. 5 
29. 5 
29. 6 
29. 8 
29. 9 
30. 0 
30. 1 
30. 3 
30. 4 
30. 5 

26.7 
26.8 
26 8 
28.3 
28 4 
28.7 
30. 0 
30.1 
30.3 
30. 4 
30. 5 
30.6 
30.8 
30. 9 
31.0 

27. 3 
 27. 3 
27. 3 
28. 7 
28. 9 
30. 4-

 

- 30. 5 
30.8 
30.7 
30. 8 
31.0 
31.1 
31.3 

- 31.4 -4
- -

f-
 f
--

i-
-f

 
4 

4 
+.
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25.9 
26.1 
20.3 
27. 3 
25  
2.11f. 
29. 3 
29. 4 
29. 6 
29. 8 
29.9 
30. 0 
30.2 
30. 3 
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t4 
8 mouEt. -47, C-117 CONSTANT CRUISE POWER SETTINGS ENGINE(S1 (2) R -1830-90C AND I44D (HIGH BLOWER INOPERATIVE) 

BASED ON P & W INST 72 
500 BRAKE HORSEPOWER PER ENGINE -90D AND -92 

DATA AS OF, 25 OCTOBER 1962 AUTO LEAN FUEL GRADE: 100/130 
FUEL DENSITY: 0.0 LB 'GAL 

PRESURE 
ALTITUDE 

(FEET) 

  

MANIFOLD PRESSURE 
CARBURETOR AIR 

-20°  

 

100 00 

20, 000 

     

19,000 

 

•••• 

   

18, 000 

     

17, 000 

 

23.0 

 

23. 5 

 

16, 000 

 

23. 0 

 

23. 5 23.9 
15, 000 

 

23.2 

 

23. 7 24.2 
14, 000 

 

_ 24.8 .... 25.2 14. 4 
13, 000 

 

2 , 25.3 25.6 
12, 000 

 

.._ 2 . 

 

12 55 

 

I I, 000 

 

1 

 

2&5 

 

10,000 

   

6 27.  0 
9, 000 - 27.7 

 

28. 0 28. 5 
8, 000 

 

27.9 

 

29 4  28. 7 
7, 000 

 

28.0 28.5 28. 9 
6, 000 

 

28.2 28.6 29. 0 
5, 000 

 

28.3 4.-  28.7 29. 2 
4. 000 

 

28.4 28.8 29. 3 
3, 000 

 

28.5 28.9 29. 4 
2, 000 

 

28.7 "1- 29. 1 29. 6 
1. 000 

 

28.8 29.2 29.7 

  

28.9 29.4 29. 

, 

I 

41. 

I  

24. 4 
24.6 
24.8 

10°  

t +
4 

f 
+

+
4 

25. 0 
25.2 25.7 

4 
- 2,47U-

 

- 267 - 27:0 
2/t5 27.8 
27.9 211.2 
29.5 29. A 
29.6 29. 9 
29.8 30.1 
28. 30.2 
30.0 30.3 
30.2 30.5 
30.4 20.7 
30.5 30.8 
30.7 31.0 

• 

RPM 

2050 

1900 

1800 

1700 210.00 

4 20 

219.00 

214_00 

PER ENG 

FUEL FLOW 
LB/FIR 

2 ERG 

498-A0 

42800  

4.10 on 

420. 00 

HO AT 
TEMPERATURE (° C) 

F/91.". A2•16. Constont Cm's, Power Sittfings, $00 Bhp Per Engine. 

`MI 
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MODEL (-47. C-117 
AND R4D 

BASED ON P & W INST 72 
DATA AS OF 25 OCTOBER 1962 

PRESSURE 
ALTITUDE 

CONSTANT CRUISE POWER SETTINGS 

450 BRAKE HORSE POWER PEI? ENGINE 

AUTO LEAN 

MANIFOLD PRESSURE (IN. Hg) AT 
CARBURETOR AIR TEMPERATURE (° C1 

ENGINE(S) (2) H-1830-90C 
(HIGH BI.OW ER INOPERATIVE) 
-901:1 AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 8.0 LB/GAL 

RPM FUEL FLOW 
LB 'HR 

- 20°

 

-r-

 

21 0 : 21 4 7 218 
o 214 219 1 .5 217 - 221  

22.5 23. 0 ..... -4- 23.4 
,8 233 23.4 
.8 2 . 2 

- 24 0 24.3 
2 . 0 25.3 24.6 

..... 25.1 :: 25.5 25.9 
-.... 25.4 25.7 =26.0 

.._ 25. 7 
: 2255.. 88 

26. 0 

: 25. 5 26.3 

25. 9 
26. 1 

26. 2 
26. 3 

I z6. 4 

26. 8 
26. 6 

..._ 25. 5 26. 3 

= 26.3 26. 5 27.0 
26.4 

:  

...- 26.6 
7:: 27. 2 26. 7 

..7_ 26. 7 27.2 
I 27. 0 27. 4 

27.6 -... 
26.9 27.4 27.8 

(FEET) 
10° .200 • 30°  PER ERG 2 ERG 

20, 000 
(9.000 
IS, 000 
17, 000 
16, 000 
15,000 
14, 000 
13, 000 
12,000 
11,000 
(0,000 
9, 000 
4,000 
7,000 
6,000 
5,000 
4, 000 
3,000 
2, 000 
1,000 

20.0 

22 3 
22 5 
22 6 
23. 8 

22 6 
22 9 
23.0 
24.0 34 3 

23 3 
23. 4 2050 202 50 405. 00 

26. 3 
26.3 
26.5 
26.7 
26.9 
27. 1 
27. 2 
27. 4 
27. 6 
27. 8 
27.9 
28. I 

25. 0 

-r 
-7 

11:3  
25. 3 
25, 5 
26. 5 
26.9 
26.9 
27.1 
27. 3 
27. 5 
27. 7 
27.9 
28. 1 
28. 2 
28. 4 

-.. 26 8 
27.1 
27. 1 

- 27 4 
2
27

7 
8
6 

28.0 
-.- 28.2 

28.4 
28 5 
28.7 

24 5 

25 6 
94 it 

25 6 
I 1800 197 55 

1900 

1700 193 50 387 00 

199 80 399.60 

395 10 

Figure A2.7. Constant Cruise Power Settings, 450 Bhp Per Engine. 

t`' 
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ENGINE(S) (2) R - 1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/CAL 

MODEL C-47, C- 117 
AND R4D 

BASED ON P & W INST 72 
DATA AS OF. 25 OCTOBER 1962 

CONSTANT CRUISE POWER SETTINGS 
400 BRAKE HORSEPOWER PER ENGINE 

AUTO LEAN 

• 
INV 

PRESSURE 
ALTITUDE 

(FEET) 

  

MANIFOLD PRESSURE (IN. NI AT 
CARBURETOR AIR TEMPERATURE 1°C) 

 

RPM FUEL FLOW 
LB/HR 

- 200 - 10° 

 

• 100 • 20° • 300 

 

PER ENG 2 ENG 

20,000 

 

- -. 

 

- 

 

- ... - 

     

19,000 

 

..- 

 

-. -... 

 

- ..- -... 

     

18,000 . - 

 

- - 

 

..- -.- - 

     

17,000 

 

.... 

 

- - 

  

- -.. 

     

18,000 

 

-.- 

 

- ... 

 

-.- ... -..-

      

15, 000 

 

- 22. 5 

 

T 22.0 ...- 22.2 -.- 22.4 ..- 22.8 -.- 23.2 -' 1800 184.00 368.00 
14,000 

 

: 22.8 

 

_ 23.1 
...- 

23.4 _ 23.7 r 23.0 23.4 

    

13,000 

 

22.8 

 

23.2 23.7 23.9 

1̀
4

 1
. 

N
 

I.
 

A
l 

N
I 
IV

 0
.3

 
.4

 
IV

 
F

' 
e

.  e
s  

e
s  

e
s  

e
s  

L
A

<
0

 C
O

 -4
 

C O
 U

. 

1 
I

A
1

1
1

1
1

_
1

1 
I  

24. 5 

    

12,000 

 

: 23.0 -: 23.5 -.- 23. 8 : 24.2 : 
. 

24.8 _ 
- 

   

11,000 

 

23.1 

 

23.6 I 23.9 24.3 . 24.7 .. - 

   

10,000 

 

23.3 : 23.7  24.0 •- 24.3 _, 24.9 . 

    

9,000 = 23.4 _,_ 23. 7  24. 1 _ 24.4 _ 25.0 _ _ 1700 177.50 355.00 
8, 000 
7,000 

_ 23. 5 
23. 6 

_.. 23.8 - 
24.0 

-.- 

24. 3 
24. 4 - 

24.4 - - 
24. 6 -, - 

25. 1 
25.2 - 

   

6,000 _._ 23.8 -.- 24.1 24.5 24.8 : 25.4 
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Figure A2-8. Constant Cruise Power Settings, 400 13hp Per Engine. 
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Pert 2 

T. 0. 1G.47.1 

MODEL: C-47. C-117 
AND R4D 

BASED ON P & W R4ST 72 
DATA AS OF: 25 OCTOBER 1962 
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ABSOLUTE MANIFOLD PRESSURE 
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FUEL DENSITY: 6.0 LB/GAL 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE 
-90D AND -92 

40 

850 

800 

750 

700 

650 

800 

550 

500 

450 

400 8 
350 

300 

250 

200 

150 

100 

SEA LEVEL CALIBRATION AUTO LEAN 

       

— 

—. 

          

/ 
/ / 

F L 

/ 
Ti 

I, 
I, 

/ / Z 
A 

/ 

  

_ 

  

a 0, . 

/ // 
/ / I,

 

14, / 

 

 / 

 

,..-- 

  

/, 

" ..1... 
o°  

/ 

A 

..., 

, 

  

ir 

- 

         

• _-/___C 

/ / 
/ .., 

/ I 
I 

   

,.. 
/ 

 

I 
I 

I 

   

.-

 

— 

     

Figure A2-11. Engin* Calibration Curve - Aviv Leon (Skeet I of 2). 
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(HIGH BLOWER INOPERATIVE) 
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FUEL GRADE: 100/130 
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T. 0. 1C-47-1 

FUEL FLOW PER ENGINE 
BASED ON P & W INST 72 
DATA AS OF: 25 OCTOBER 1962 

MODEL: C-47, C-I17 
AND R4D 

SAMPLE PROBLEM: 
ENTER CHART AT BRAKE 
TO INTERSECT THE FUEL 
FROM POINT B AND READ 
HOUR AT POINT D. 

HORSEPOWER SETTING, POINT A. PROJECT A LINE VERTICALLY 
FLOW LINE, POINT B. PROJECT A LINE CD HORIZONTALLY 
FUEL FLOW POUNDS PER HOUR AT POINT Co  AND GALLONS PER 

900 150 

300 

F
U

E
L

 F
L

O
W

 ( G
A

L
L

O
N

S 
P

E
R

 H
O

U
R

)  

100 

75 

50 

13.H. P. FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

800 

125 

700 

600 

500 

4 0 o 

400 600 800 1000 1200 

Figure A2-13. Fuel Flow Per Engine. 
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Pan 3 

DISCUSSION OF CHARTS. 

INTRODUCTION. 

The take-off and climbout charts are presented for 
various gross weights and altitudes for standard 
atmospheric conditions. Headwind, runway surface 
condition, specific humidity, and nonstandard temper-
atures may be taken into account by use of the 
correction plots. A runway slope Correction chart 
is also included. 

Use 50 percent of reported headwind. and 150 per-
cent of reported tailwinds with the wind correction 
prod. This allows • safety margin for fluctuation of 
wind velocity. It is assumed that the wind velocity 
as measured at a height of 50 feet above the ground. 
Allowance is made for wind gradient from 50 feet 
down to the approximate height of the aircraft on the 
ground, where the wind velocity is slightly reduced. 

The engine manufacturer's limiting maximum brake 
horsepower of 1200 is observed. The take-off and 
cluabout performance charts are discussed in detail 
in the following paragraphs. A sample problem IS 
presented OO each chart. 

MAXIMUM TAKE-OFF GROSS WEIGHT. 

'safe operation of the sottish feqUlfeS that take-offs 
not be attempted at gross weights for which acceler-
ation, rate-of-climb, or obstacle clearance capability 
are marginal. There are four primary factors which 
must be considered when determining a safe limit 
for the take-off gross weight. 

I. The ability of the structure to withstand taxiing 
loads and tonight maneuvering loads are shown as 
design take-off gross weights in the weight limi-
tations chart (figure 5-2). 

2. The ability to take off within the available run-
way is show° on the take-off performance chart 
(figure AS-11). 

3. The ability to bare adequate rate of climb when 
airborne is shown on the take-off gross weight 
limited by single-engine climb performance chart 
(figure A3.1). 

4. The ability to clear obstacles within tbe take-off 
corridor is shown on the take-off path chart (figure 
A3-13). 

For a given set of take-off conditions, each of these 
four considerations will permit a different gross 
weight. Any one of the four weights may be the 
lowest, depending on the conditions. For this 
reason, all four factors must be considered for each 
take-off, even though in many cases one Of more 

A 3-2 

of them may be eliminated after cursory examination. 
liar lowest weight determined by these factors will 
be the maximum take-off gross weight. 

TAKE-OFF GROSS WEIGHT LIMITED BY SINGLE. 
ENGINE CLIMB PERFORMANCE. 

Flo., chart (figure A3-1), based on one engine oper-
ating at maximum power, cowl flaps trail position, 
wing flaps up, landing gear up, and propeller on 
inoperative engine feathered, show• the maximum 
gross weights at which • 100 FPI.. rate of climb 
may be maintained for singla-engine operation for 
vaflOOS &hawks. For structural gross weight limi-
tations, refer go figure 5-2 in Secuoo V. 

TAKE-OFF GROUND RUN DISTANCE CHARTS 

rhe Take-Off (round Run (bans (figure A t-2 through 
A I•13) are provided for several aircraft configurations, 
to determine the take-off ground run distance at 
various held altitudes, outside au temperatures, 
specific humidities, and gross weights, corrected 
for wind and runway surface conditions. The effect 
of runway slope on take-off ground run may be deter-
mined from the runa•y slope correction chart (figure 
Al-10). 

TAKE-OFF PERFORMANCE - SPEED DURING 
GROUND RUN 

The take-off performance - speed during ground 
run chart (figure A3-9) is based on the average 
fICCelflat100 characteristics of the aucraft during 
the take-off ground run with both engines operating 
at minimum power. Each line gives a particular 
relationship of todic•ted speed to the distance from 
the start of the take-off run for various aircraft 
configurations. The configuration of the aircraft is 
accounted Ice by entering the chart with the take-off 
ground run distance from the appropriate take-off 
ground run chart corrected for run way slope. Speed 
is obtained from the characteristic take-off speed 
chart. to this way the appropriate contour is located. 
This chart is also used to determine refusal distance. 
Sample problems are shown on the chart to illustrate 
its use. 

RUNWAY SLOPE CORRECTION 

This chart (figure A3-10) is to be used to correct 
data obtained from the Ground Run charts (figure 
A3-2 through AS-8) when runways have other than 
zero slopes. A sample problem is shown on the 
chart to illustrate its use. 

TAKE-OFF PERFORMANCE - REFUSAL SPEED 

The refusal speed as shown on this chart r figure 
A3-11) as the nanimum speed which may be reached, 
accelerating ITOCI3 a standstill with two engines 

T. D. IC-47.1 
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operating at maximum power, and front which • stop 
may be made within • given runway length. This 
chart is based on • dry, hoed surface runway and 
includes correction grids for outside air temperature, 
pressure altitude, specific humidity, wind component 
and gross weight. lo isdditicio, • three second time 
delay after reaching refusal speed is allowed before 
cutting the engines and applying the brake•. Refusal 
speeds are given in indicated auspeeds. Refusal 
speeds above take-off speeds are not shown. 

Enter the chart with outside air temperature (point 
A). Draw • line horizontally from Point A to the 
pressure altitude line (point B). Draw • vertical 
hal from Point II to the specific humidity base line 
(Point C) and • line parallel to the contour line 
from Point C to the given specific humidity (Point 
M. Theo enter chart at the given runway length 
(Point F) and draw • loatizootal line to intersect the 
base line (Pole F). From Point F, drew • line 
following the trend of the contour tines until it 
intersects • vertical lint drawn from Point D. This 
intersection is (Point (a). From Point G, draw • 
horizontal line to the zero wind line (Point H). 
From Point H, draw • line following the trend of the 
contour lines, to the given wind component (Point 1). 
Then enter chart at given gross weight (Point J1 and 
draw • vertical line to intersect • horizontal line 
drawn from Point I. This intersection (Point K) is 
the refusal speed. 

DISTANCE TO STOP — ABORTED TAKE—OFF 
CHART 

The distance to stop - aborted take-off chart (figure 
A3-12) provides the distance required to stop from 
any indicated speed up to the highest take-off speed 
at altitudes front sea level to 16000 feet. The 
stopping curves assume windsolling propellers and 
a take-off wing flap deflection of zero degrees. No 
runway slope correction has been included. See the 
characteristic cake-off speeds chart (figure A3-14) 
for the recommended take-off speed. 

TAKE-OFF ABORT CRITERIA 

Due to the take-off characteristics of C-47 aircraft, 
the abort criteria is based on refusal speed and 
refusal distance. The refusal speed is determined 
from the take-off performance — refusal speed chart 
(figure A3-11) and is based on temperature, pressure 
altitude, specific humidity, runway length, wind 
component and gross weight. The refusal distance 
is obtained from the take-off performance speed 
during ground run chart (figure 1 I-9). 

TAKE-OFF PATH 

A take-off path - chart (figure 13-131 is included 
for • two-engine take-off climb with • wing flap 
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deflection of zero degrees. This curve is presented 
to enable study of !MIMI Of obstacle clearance 
problems peculiar to various airfields. 

The flight path chart gives relationship between 
height attained above the runway surface and hori-
rootsl distance traveled from the start of the take-
off roll. Each curve is for • specified two-engine 
take-olf distance over • 50-foot height. This curve 
can ').e used for the various combinations of gross 
weight, altitudes, and atmospheric conditions that 
rests: in the given take-off distance. It is for this 
reason that gross weight and altitude do not appear 
explicitly. 

This chart was prepared assuming a constant ac-
celeration to 95 knots': zero degree flaps. Landing 
gear retraction is inttisted at take-off and requires 
approximately seconds to be completed. The drag 
of the fully extended landing gear is assumed to 
exist until the landing gent is completely retracted. 
The flight path chart terminates at • height of 400 
feet. In no case is the c-minure maximum power 
limit exceeded. 

roe a known obstacle height and location (distance 
from start of take-off roll), the flight path chart can 
be used to read the take-off distance over • 50-foot 
height for a zero sued, zero runway slope, and hard 
surface runway condition. 

Enter chart with given headwind component (Point 
A). Draw • horizontal line from Point A to the given 
obstacle distance contour line (Point 13) (distance 
from strut of take-off run). Then enter chart at 
obstacle height (Point C) and draw • horizontal 
line ENDO Point ( to Intersect • •eft1C111 line drawn 
from Point B. This intersection is Point D and is 
the gent down take-off distance to clear a 50-foot 
height with zero wind and Zero runway slope. Divide 
this distance by 1.95 (ratio of distance over a 50-foot 
obstacle to take-off ground roll distance) to obtain 
the wound roll distance with zero wind, zero runway 
slope and bard surface runway. Using given outside 
air temperature, pressure altitude and specific 
humidity determine density altitude. Using the 
above derived ground roll distance, enter takeoff 
ground roll distance chart through the pound roll 
scale. 11•Alli a vertical line from this point until 
it intersects • horizontal line drawn from the pre-

 

determined density altitude. This intersection 
indicates the maximum gross weight which will 
allow a take-off over the given obstacle under the 
given conditions. 

A3.3 

T. 0. 1C-47.l 
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Appendix 

Peet 3 

CHARACTERISTIC T AK E•OF F SPEED CHART 

The characteristic take-off speeds chart (figure 
A3-14), presents lift off speeds (1.1Vs) for zero and 
I 4 wing flap settings for the range of probable 
take-off gross weights. 

TAKEOFF AND LANDING CROSS-WIND CHART 

The minimum touchdown or lift-off speed, under 
cross-wind conditions, may be determined by refer• 
ence to the take-off and landing cross-wind chart 
(figure A3-15). A diagonal line (recommended touch-
down or lift-off speed) indicates the minimum speed 
at which directional control can be maintained with 
the use of rudder ONLY for various combinations 
of aircraft and cross-wind velocities. If take-off or 
touchdown is accomplished at • speed less than 
recommended, the aircraft will turn into the wind, 
tending to veer off the runway. 

After obtaining the runway heading and existing 

surface wind•, compute the wind angle relative to 
the runway. Using the wind angle, enter the chart  

at zero headwind and zero cross-wind component. 
Proceed parallel with the appropriate wind angle 
line (as determined by interpolation) to the ap-

 

propriate wind velocity curve (Point A). From 
Point A project • line vertically to the diagonal line 
and from the diagonal line horizontally to the speed 
scale (Point H), and read the minimum touchdown 
or lift-off speed. If the speed as determined from 
figure AI-14 is less than the speed shown at Point 
H, the speed shown at Paint H should be used for 
takeoff or touchdown. If the speed as determined 
from figure A1-14 is greater than the speed shown 
at Point li, the speed as determined from figure 
A i.1.1 should be used for talent( or touchdown. 

The headwind component can be determined by 
projecting • line from Point A horizontally to the 
headwind component scale (Point I. The cross-
wind component can be determined by projecting • 
line vertically from Point A to the cross-wind com-
ponent scale (Point f)). 

A3-4 
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ONE ENGINE OPERATING AT 
MAXIMUM POWER (48 IN HG, 2700 
RPM) 
COWL FLAPS TRAIL 
LANDING GEAR UP 
WING FLAPS = UP 
PROPELLER - FEATHERED ON 
INOPERATIVE ENGINE 

OUTSIDE AIR TEMPERATURE = 
20°C (POINT A) 
PRESSURE ALTITUDE 2000 
FEET (POINT B) 
NO SKI CONFIGURATION 
(POINT C) 

I. MAXIMUM GROSS WEIGHT FOR 
100 FEET PER MINUTE SINGLE-
ENGINE RATE OF CLIMB = 
30200 POUNDS (POINT 0) 

THIS PAGE IS DECLASSIFIED  IAW EO 13526 

TAKE - OFF GROSS WEIGHT LIMITED BY 100 FEET PER MINUTE SINGLE ENGINE RATE DF CLIMB 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL  

ENGINE(S): R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-900 ANT) -92 
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Figure A3-I. Toke-Off Gross Weight Limited by 100 Ft/Min - Single-Engine Rote of Climb. 
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TAKE - OFF PERFORMANCE GROUND RUN DISTANCE 

TAKE-OFF SPEED . 1.1 V. MAXIMUM POWER WITH 2700 RPM 

BASED ON FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 
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TAKE - OFF PERFORMANCE GROUND RUN 
MAXIMUM POWER WITH 2700 RPM svut:c, iLAT.,i 1,4 17)9., COWI, FLAPS - TRAIL POSITION 

TA14E-01-3 SPEED .= 1 I V,. 

BASED ON: FLIGHT TEST DATA MODEL (S): C-17, C-117 FUEL GRADE: 100/130 ENGINE) : (2) R-1430 - 90G(HIGH WA' 
DATA AS OF 11 JULY 1957 AND R41) FUEL DENSITY: 0.0 LB/GAL. WEE INOPERATIVE ON -90D AND -92) 
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INV if/ ill INV 

TAKE - OFF PERFORMANCE GROUND RUN 
2 JATO UNITS - 1000 LB THRUST EACH - 5 SECOND FIRING DELAY WING FLAPS - 1/4 DOWN TAXI-OFF SPEED 1.1 Vs 

MAXIMUM POWER WITH 2700 RPM COWL FLAPS — TRAIL PCSITION 

NAV D ON. FLIGHT TEST DATA 
1,14 '1,1/1 11 III 1 ,111. 
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NOTE 
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other than the runway. This is a recommended procedure which 
may be revised at the discretion of the pilot, dependeu up= the 
source of measurement of the wind data. 
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F igure A3.4. Take-Off Performance Ground Run - Two JATO Units. 
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Figure A3.5. Take-Off Performance Ground Run - Four JATO Units. 
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- OFF PERFORMANCE GROUND RUN WITH SKIS 
TAKETAKE 

MI II Ark — TRAIL PrKITION 
BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 
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Figure A3-6. Take-011 P•rforrnoncs Ground Run - With Skis. 
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TAKE - OFF PERFORMANCE GROUND RUN WITH SKIS 
1410 1.14ITS •• 100010 THALAT 4C11 - I SECOND PIPING 011.40 

ON.. 11.11,  ... 1 4 Of 111 T Ake...11 NPI. I It 1.1T. .Itfl II 10111111 11111 p 110 11151 001. 'LAP.. • TRAIL POS1TION 
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DATA AS OF: 11 JULY 1957 
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TAKE - OFF PERFORMANCE GROUND RUN WITH SKIS 
4 MID UNITS--I000 LB THRUST EACH-0 SECOND FIRING DELAY 

1,4 DOWN TAKE-OFF SPEED 1. IV, MAXIMUM POWER WITH 2700 RPM 

BASED ON: FLIGHT TEST DATA 
DATA AS OF 11 JULY 1957 
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COWL FLAPS - TRAIL Pa4ITION 
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Figure A3-8. Take-Off Performance Ground Run • With Skis • Four JATO Units. 
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ENGINE(S): (2) R-I830 -90C 
(HIGH BLOWER LNOP ER A TI YE) 
-90D AND -92 
FUEL GRADE: 100/130 
FUEL DENSITY: (.0 LB/GAL 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

MODEL(S): C-47, C-II7 
AND R4D 

TAKE - OFF PERFORMANCE - SPEED DURING GROUND RUN 

TWO ENGINE TAKE-OFF ACCELERATION 

lID GPIM Si. Si 

• AMPI I PlICIPIL II 

1.110/4. 

I. Too., t... ...t /•tmal • ra Maps LP. weal..., tie* ne I  41(1. 

1 tri•e•ol• etee to 0(.1.11111141 111'1 pre 00000 •lottotle . 10,10 Ie., *perdu. kommhoe • .01% ellettee• 11••1•••4 a 105..... newsy 
leech a 1'0l lee% 151) I•4r. •ie•pred est IWO ft.,., noa. 

I. Foe lea., 1.2. 4etemier them arom4 isO 41.0••.• 1140 lee. 

2. 10toslive• A 1.1 4. dem mat Nom to44•46.1 ettralrea4 •11.11 • •4.7 keeps. 

I. I art rhea... 1110 fret (••••. metml '4.1 Iteoto Ipato. PI to 40••••••• (110•10•010 hot ,potat $ 

4. Ire, than al 4••••4 lamer, I 000k.. (pow DI 
I weed Ire •1111/,1111 ••01 01 1•111rel/t IS the ree4otemeard 4eatror Imo 1,010.81 

I I Med • • Ott II 010111111 Pea pool I ...I. oeadlteale4 0,41. (pew. I p ..4,..4 de• eotIttotri seespee.1 U Ione*, 110  1011 

• 1161••11 01 111. 1. le•e .1.5. laievel noa. 

115 100 

92 80 

a 
69 60 

45 40 

5 

22 

NOT! 

It gib, low•delarnmed fors talevoll 

.1... Mao th• •poetel illnoea. eke 

Jt(10110• to tom.* Rabe., •• 

• too ei.ot b• •atie pa. .. /01101••• 

rekaol Jottaocet. 

RIF IAAL DRY 1%, / 

cmaPci pitom..ted 

..p.‘ c. •• 

MI/ 4$etto•ce 

I . Doteroloo tatetoor law ••ota 

*boy+ embed. 

2. I:•••• bawler A 1.1 demestor 

toPtitol epro41. 

1. era *AO tattoo/el teters• 

heimeti. roar. mw. ,,•••.G.. 
4. Nos • Is. he...WI, in doe 

Nebel...ere-0 cataeooe is. 

'1•0•Mt Mt 

a. Draw • I••• •ert•eall• from 

pmts. H , * St dastlhate scale 

pewit II so/ frog Pee .51•5•I 

les..., I l'a fret 

4  

1 0 I 3 I I I 

DISTANCE FROM START OF GROUND ROLL 

• 

TO. 1C•47- I A ppencloc 

Pore 3 

F.955. A3-9. Take—Off Performance - Speed Dur4n9 Gmund Run - Two-Engene Toke-Cfl Accipitmet.on, 
A 3-13 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



Appendix 
Pan 3 T. 0. 1C-47-1 

TAKE - OFF GROUND RUN DISTANCE 
RUNWAY SLOPE CORRECTION 

BASED ON: FLIGHT TEST MODEL(S): C-47, ENGINE(S): (2) R-1830-90C 
DATA AS OF: 11JULY 1957 C-1I7 AND R4D (HIGH BLOWER INOPERATIVE) 

-90D AND -92 

SAMPLE PROBLEM: 
A. For zero runway slope: Take-off ground run distance - 1350 feel. 
B. Correction for runway slope of .005 (5 feet rise per 1000 feet of ruriv..tyi. 
C. Take-off ground run distance = 1400 feet. 

RUNWAY SLOPE = RUNWAY RISE (FT.) 
RaW70-1 -17EN-Criaf -E1 
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F )9,,,, A3-10. Yaks-Off Ground Run Disranco, Runway Slop* C.:erection. 

A3-14 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



E
N

G
IN

E
(S

) 
(2

) 
R

-1
8
3
0
-9

0
C

 
(H

IG
H

 B
L

O
W

E
R

 I
N

O
P

E
R

A
T

IV
E

) 
-9

0
D

 A
N

D
 -

9
2

 

B
A

S
E

D
 O

N
: 

F
L

IG
H

T
 T

E
S

T
 D

A
T

A
 

M
O

D
E

M
S

),
 C

-4
7

, 
C

-1
1
7
, 

F
U

E
L

 G
R

A
D

E
-

 1
00

/1
30

 
D

A
T

A
 A

S
 O

F
 

11
 J

U
L

Y
 1

95
7 

A
N

D
 R

4
D

 
F

U
E

L
 D

E
N

S
IT

Y
 , 

6
.0

 L
B

 ,G
A

L
 

N
O

T
E

 
50

 p
er

ce
n

t 
o

f 
re

p
o

rt
e

d
 h

ea
d

-
w

in
d

 a
n

d
 1

50
 p

e
r.

 
ce

n
t 

o
f 

re
p

o
rt

e
d

 
ta

ti
w

tn
d
 w

it
h

 t
h

e 
c
o

rr
e
c
ti

o
n

 g
ri

d
 

If
 w

in
d

 I
s 

m
e
a
s
-

u
re

d
 a

t 
a 

so
u

rc
e 

o
th

e
r 

th
an

 t
h

e 
ru

n
w

ay
. 

T
h

is
 

Is
 a

 r
ec

o
m

m
en

d
ed

 
p

ro
c
e
d

u
re

 w
h

ic
h

 
m

ay
 b

e 
re

v
is

e
d

 a
t 

th
e 

d
ts

c
re

tt
o

n
 o

f 
th

e 
p

il
o

t,
 d

ep
en

d
• 

fe
nt

 u
po

n 
th

e 
so

u
rc

e 
o

f 
m

ea
su

re
m

en
t 

o
f 

th
e 

w
in

d
 d

at
a 

- 

 
 

 
 

 

 
 

 

TA
K

E
 
- 

O
FF

 
P

E
R

FO
R

M
A

N
C

E
 
- 

R
E

FU
S

A
L 

S
P

E
E

D
 

-2
0
0
0
 

20
00

 
40

00
 

60
00

 
80

00
 

10
00

0 
12

00
0 

14
00

0 
16

00
0 

0 
10

 
20

 3
0
4
0
 

D
E

N
S

IT
Y

 A
L

T
IT

U
D

E
 F

T
. 

W
IN

D
 

_
_
_
,.
..
-/

-r
fE

A
D

W
 IN

D
 

- 
T

A
IL

W
IN

D
 

S
A

M
P

L
E

 P
R

O
B

L
E

M
 

G
IV

E
N

: 
I.
 

O
A

T
 *

 1
0
°C

 
32

 
0
 

2
. 

P
R

E
S

S
U

R
E

 A
L

T
IT

U
D

E
 -

 
20

00
 F

E
E

T
 

-4
 

-2
0
 

3
. 

S
P

E
C

IF
IC

 H
U

M
ID

IT
Y

 
.0

1
5
 

-4
0
 

-4
0
 

4
. 

R
U

N
W

A
Y

 L
E

N
G

T
H

 
25

00
 F

E
E

T
. 

t-
--

--
 

O
U

T
S

ID
E

 A
IR

 T
E

M
P

E
R

A
T

U
R

E
 

S.
 

H
E

A
D

W
IN

D
- 

2
0
 K

N
O

T
S

. 
6.

 
G

R
O

Z
 W

E
IG

H
T

 -
 2

70
00

 
P

O
U

N
D

S
. 

F
W

D
 

I.
 

R
E

F
U

S
A

L
 S

P
E

E
D

 
65

 
K

N
O

T
S

. 

21
 

23
 

25
 

27
J 

29
 

31
 

fl
  33

 
G

R
O

S
S

 W
E

IG
H

T
, 
1

0
0

"
 

1
33

, 0
00

 P
O

U
N

D
S

/
 

M
A

 X
IM

L
'M

 
3
0
, 

60
0 

P
O

U
N

D
S

 
N

O
R

M
A

L
 O

P
E

R
A

T
IO

N
 

- 

T
h
 

1 
4

 • 

- 

90
00

 

80
00

 

70
00

 

60
00

 

50
00

 

40
00

 

30
00

 

20
00

 

10
00

 

RUNWAY :".
) 

• 
4 

03
 

F
 

C
 

10
4 

40
 

61
1 

20
 

0 

B
 .

0
1 

7
 0

2 

F
ig

u
re

 A
3
-1

1
. 

T
o

4
rO

ff
 P

•r
fo

rm
o

n
c
• 

- 
R

e
fu

s
a
l 

S
p

ee
d

. 

47ccI ir4 MV! CRIAISSVIDRCE SI 19Vd SIEL 
THIS PAGE IS DECLASSIFIED TAW EO 13526 



THIS PAGE IS DECLASSIFIED IAW EO 13526 

Append i x T. O. IC-47-1 
Part 3 

0 

DISTANCE 

BASED 
DATA 

MODEUS): 
C-I17 

TO STOP - ABORTED TAKE 
WING FLAPS 

STANDARD ATMOSPHERIC 

ZERO WIND - ZERO RUNWAY 

ON: FLIGHT TEST DATA 
AS OF: 11 JULY 1957 

C-47, 
AND R4D 

SAMPLE PROBLEM. 
A. INDICATED AIRSPEED x 
B. PRESSURE ALTITUDE - 
C. GROSS WEIGHT ... 27000 
D. STOPPING DISTANCE - 650 

- OFF PROPELLERS WINDMILLING 
x UP 

CONDITIONS 

SLOPE 

ENGINE(S): (2)R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-900 AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB GAL 

40 KNOTS. 
4000 FEET. 

POUNDS. 
FEET. 

  

. -,A-
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20 40 60 80 0 1000 2000 3000 4000 5000 

KNOTS 

23 46 69 92 STOPPING DISTANCE (FT) 

M. P. H. 

INDICATED AIRSPEED 

Figure A3-12. Distance to Step - Aborted Take-Off. 
A 3.16 
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TAKE - OFF PATH 
DATA BASIS: FLIGHT TEST 

11 JULY 1957 

P 400 
M pa 

m pg 300 

200 
es 

p 100 

0 

10 

20 

30 

40 

GEAR RETRACTION INITIA'PED 
AT TAKE-OFF 
(7  SEC. RETRACTION TIME) SAMPLE PROBLEM: 

GIVEN: 
1. HEADWIND COMPONENT = 20 KNOTS (POINT A) 
2. DISTANCE OF OBSTACLE FROM START OF TAKE-OFF ROLL 4000 FEET (POINT B) 3. OBSTACLE HEIGHT = 100 FEET (POINT C) 
Ft ND: 
1. GEAR DOWN TAKE-OFF DISTANCE OVER A 50 FOOT HEIGHT . 5500 FEET (POINT D) 2. GROUND ROLL DISTANCE TO LIFT OFF . 5500 • 2820 FEET. 

17JS 

WARNING 
THIS CHART DOES NOT APPLY TO AIRCRAFT IN THE SKI 
CONFIGURATION. 

MODEL(S): C-17; /140 
ENGINE(S): (2) 11-I830 

NOTE 

WE 501 OF REPORTED HEADWIXDS 
WITH THE WIND CORRECTION GFUD 
IF WINDS MEASURED AT A SOURCE 
OTHER THAN THE RUNWAY. THIS 
IS A RECOMMENDED PROCEDURE 
WHICH MAY BE REVISED AT THE 
DISCRETION OF THE PILOT, 
DEPENDENT UPON THE SOURCE 
OF MEASUREMENT OF THE WIND 
DATA. 

• 

Figure 1.3-13. Take-Off Path. 
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Appendix 
Pore 3 

T. 0. 1C.47-1 

31 32 33 21 22 23 24 25 26 27 28 29 30 

GROSS WEIGHT (1,000 POUNDS) 

CHARACTERISTIC TAKE-OFF SPEEDS LIFT-OFF AT 1.1 Vs 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1949 

1. SPEEDS GIVEN ARE AIRSPEED INDICATOR READINGS. 
2. A 5 KNOT CORRECTION FOR POSITION ERROR HAS BEEN SUBTRACTED. 
3. NO INSTRUMENT ERROR IS INCLUDED. 

SAMPLE PROBLEM: 
GIVEN: 
I. GROSS WEIGHT . 25500 POUNDS (POINT A) 
2. WING FLAP SETTING • ZERO (POINT B) 
FIND: 
1. LIFT-OFF SPEED • 72.2 KNOTS (POINT C) 

110 

100 

80 

mi 70 
B. 

60 

MODEL(S): C-47; C-117; R4D 
ENGINE(S): (2) R-1830-90C 

(HIGH BLOWER INOPERATIVE) 
-90D AND - 92 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

F igure A3-14. Characteristic Take-Gil Speeds - Liftoff at 1. (Vs. 

A3-18 
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T. 0. IC-47.1 
Appendix 

Port 3 

TAKE-OFF AND LANDING CROSS-WIND CHART 

MODEL C-47. C-117 ENGINE(S): (2) R-1830-90C 

AND RED 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

NOTE: ENTER CHANT WITH MAXIMUM LUST VELOCITY 

FOR CROSSWIND COMPONENT. 

10 ° 70 10 40 50 60 

CROSS-WIND COMPONENT (KNOTS) 

SAMPLE PROBLEM: 

GIVEN CONDITIONS: 

TAKE-Off RUNWAY - 10' 
WIND GIVEN TO' AT 10 KNOTS 
CROSS-WINO DIRECTION = 70° - 30. = 40' (POINT A) 

EASE0 ON PLIGHT TEST DATA 
DATA AS Of II JUlY 957 

CHART INDICATES% 

6 MINIMUM LIFT Of SPE/0 - 73 GAS 114 MIMI 

C HEADWIND COMPONENT - 23 KNOTS 
caoss.wiNo COMPONENT - :9 S KNOTS 

FUEL GRADE 100 130 
FUEL DENSITY 6.0 LB GM. 

F iguro A3-15. Tako-Off and Landing Crosswind Chart. 
A 3.19/A3-20 
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T.O. 1C47•1 

PART FOUR 

CLIMB 
TABLE OF CONTENTS 

Table of Cont•nts 

List of Charts 

Di ion of Charts 

 

A4-2 

 

LIST OF CHARTS 

Rive 

rk4.1 Tine and Distonc• To Climb - Standard Day - METO Pow*, - 
Two Engine  

A4.2 Time and Dtstanc• To Climb • Hot Day • METO Power • 

Two Engine  
A4-3 Time and Di stanc• To Climb • Standard Day • Climb Power • 

Two Engin*  
A4.4 Tim. and Distance To a imb -Hot Day . Climb Power • 

Two Engine  

A4.5 Time and Distance To Climb . Standard Day • Maxinwen 

POW•I • SI11910•E1191 

A4.6 Time and Distance To Climb • Hot Day • Maximum Pciw•r . 

Singl• Engine  
A4-7 Time and Distance To Climb • Standard Day • METO Power 

SinglmEngin•  
A4-8 Time and Distance To Climb • Hot Day • METO Power . 

Singlo-Engin• 

A4.9 T., and Distance To Climb • Standard Day • METO Power • 

Two Engine. With Skis 
A-4-1D Time and Dtntonc. To Climb Hot Day • METO Power • 

Two Engine • With Skis 

A4-11 Time and Di stanc• To Climb • Standard Day - Climb Power - 

Two Engine • With Skis 
A4.12 Time and Distance To Climb • Hot Day. Climb Power - 

Two Engine • With Skis 

A4-13 Timo and Distance To Climb Standard Day • Macinwin 

Pow.,  • Singl••Engine • With Skis  

A4•14 Tier, and Distance To Climb • Hot Day Maximum Power 

Singlis•Engine . With Skis  

A4-15 Rats of Climb • METO Power . 

Two. Engine 

A4•16 Rat• of Climb • Climb Power • 

Two Engine  
A4-17 Rote of Climb • METO Power • 

TWO E11911.• • wit,. Skis  

A4.18 Rate of Climb -Climb Power • 

Two Engine . With Skis  

A4-19 Rote of Climb • Maximum Power. 

Single Engine  

A4-20 Rate of Climb • METO Power. 
S night • Engine  

l'ago 

A4-4,A4•5 

A4-6.A4.7 

A441,A4-9 

ik4.10,A4-11 

A4-12,A4-13 

A4i14,A4-15 

A4-16,A4-17 

A4-18 A4-19 

Al V,A4-21 

A4-22,A4-23 

A4.24,A4-25 

*4.26. *4.27 

A4-28 A4-29 

A4-30,A4-31 

A4-32 

A4-33 

A4-34 

A4-35 

A4-36 

A4-37 
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Append.. 

Pon 4 

£4•21 

T.O. 

Rot. of Climb . Climb Pomere. 

  

Singl• - Engin. • With Sit..  A4.38 
A4-22 Rove of Climb • kref•irlarra Power -• 

  

Single . Engine • With Skis  £4.39 
£4•23 Rot. of Climb • METO Porter . 

  

Single • Engin. • Wilt Sits  A4•40 

A4•24 Rorie of Climb - Climb Pewter . 

  

Singlet • Engin.  £.4.41 

A4-25 Single Engin. Sowtooth Clara,  £4.42 
£4-26 Em•rg•ney Cailtng • Stondord Day  £4.43 

DISCUSSION OF CHARTS 

The time and distance to climb charts (figures 14-1 
through £4•14) are used for determining time and 
distance traveled and the fuel consumer? during a 
climb. arreS are shown foe METO and climb power, 
standard and hot days foe the two-engine conftgu-
rations (with and without ski•). turves are also 
presented for maximum and METO power the standard 
day, with and without skis and motion= power for 
hot day with and without ski• on the single engine 
configuration. 

The rate of climb charts (figures £4-11 through 

A4-24) show the rate of climb for METO and climb 
power for the two-engine configurations (with and 
without skis), and the rate of chub foe maximum, 
METO, and climb power foe the single-engine con-
figurations (with and without skis). 

The emergency ceiling chart (figure £4•26) presents 
the weights and altitudes at which the rate of climb 
is 100 feet per minute with MI-TO power foe two or 
one engine operating (with and without skis). Figure 
A5-1 (take-off gross weight limited by 100 feet per 
minute rate of climb, single-engine, maximum power) 
may be used an the emergency ceiling chart for one 
engine operating at maximum power. 

TIME AND DISTANCE TO CLIMB 

The time and distance to climb charts (figures Ai-1 
through £4-14) are presented in facing pairs and are 
used to determine time and distance traveled and the 
fuel consumed during a climb to a given altitude for 
tun-engine operation at either METO power at climb 
power with an without skis foe standard and hot day 
conditions, ( harts are also included for maximum 
and METO poser, standard day, with and without 
skis and maximum power, hot day, with and without 
skis for the single-engine configuration. To obtain 
time to climb, enter the time to climb chart (Sheet 1 
of 2) on the gross weight scale, with the aircraft 
gross weight at the start of climb, and project a line 
parallel to the gross weight guide lines, until the 
desire,' pressure altitude carve is intersected. Ef002 
this intersection, project a line horizontally to the 
left and read time to climb in minutes. To obtain 
distance to climb use same procedure on distance 
to climb chart (Sheet 2 of 2). The gross weight at 
the end of the climb may be found by prolecting a 
vertical line down from the intersection on the Initial 

A4-2 

gross weight and pressure altitude. The weight at 

the end I .1 the dim!) is read on the gross weight 
scale. I tiel consumed during the tlimb may be 
determined from either sheet I of 2 Of 2 of 2 by 
subtracting the gross weight at the end of the climb 
from the gross s-eight at thi• beginning of the climb. 
1 sample problem is included on the first chart of 
this series. 

Recommended climb speeds are presented on each 
chart. 

RATE OF CLIMB 

lhe rate of climb charts (figures .14-11 through 
A4-24), are presented for two and single-engine 
operatic* at MI-TO and climb power with and without 
skis. An additional chart is included foe single-

 

engine operation at MAMMY= power with and without 
skis. The charts are used to determine the rate of 
climb in feet per minute at • given gross weight. 
A sample problem is shown on the first of this series 
to illustrate its use. 

Enter the chart at the outside air temperature (Point 
A) and draw • line vertically to the pressure altitude 
line (Point B). From this point draw • horizontal 
line to intersect the given pposs weight line (Point 
C). From Point C, draw • line vertically to the rate 
of climb scale (Point D), and read the rate of climb 
in feet per minute. 

SAWTOOTH CLIMB 

The single engine sawtootb climb chart (figure 
£4-25) is presented to show the relationship between 
rate of climb and velocity for given conditions. 

ENtRGENCY CEILING 

The emergency ceiling chart (figure £4-26) shows 
the gross weight versus pressure altitude at which 
the aircraft mill maintain • rare of climb of 100 
feet per minute on a standard day at METO power. 
These curves are foe two and single engine operation 
with and without skis. 

Enter chart at given gross weight (Point A). Draw 
a line vertically to intersect the appropriate curve 
(Point B). Draw a lino horizontally from Point H 
to the pressure altitude scale (Point (.) and read 
the pressure altitude in feet. 
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TIME TO CLIMB-STANDARD DAY 

METO POWER TWO ENGINES 

WING FLAPS - UP 

R/C 100 FT 'MIN 

LANDING (WAR- UP 

SAMPLE PROBLEM 

COWL FLAPS - TRAIL 

A. 
R. 
C. 
D. 

27000 POUNDS GROSS WEIGHT AT START OF CLIMB AT SEA LF:VFL. 
PRESSURE ALTITUDE - 10000 FEET. 
11 MINUTES • TIME TO CLIMB. 
FUEL USED EQUALS THE DIFFERENCE BETWEEN THE WEIGHT 
AT START OF CLIMB (POINT A), AND THE WEIGHT AT END OF 
CLIMB (POINT DI 250 POUNDS). 

BASED ON.  FLIGHT TEST DATA 
DATA AS OF. II JULY 1957 FUEL GRADE: 100 130 

FUEL DENSITY 6. 0 LH GAL 

T
IM

E
 (M

IN
U

T
E

) 

35 

30 

25 

20 

15 

10 

MODEL(S): C-47 
C-117 AND R4D 

GROSS WEIGHT 11000 POUNDS) 

60  

55 

SO 

45 

40 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 
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A p pendix T. 0. 1C-47.1 
Port 4 

Figure AI-1. Time To Chink. - Standard Do. METO Power • Two Engines. (Sheet 1 of 2) 

A4.4 
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DISTANCE TO CLIMB-STANDARD DAY 
METO POWER TWO ENGINES 

LANDING GEAR - UP WING FLAPS - UP COWL FLAPS- TRAIL 

jR/C 100 FT/MIN 
SAMPLE PROBLEM 

A. 27000 POUNDS GROSS WEIGHT AT START OF CLIMB AT SEA LEVEL 
B. PRESSURE ALTITUDE - 10000 FEET. 
C. 20.2 NAUTICAL MILES FLOWN DURING CLIMB. 
D. FUEL USED EQUALS THE DIFFERENCE BETWEEN THE WEIGHT AT 

START OF CLIMB (POINT A) AND THE WEIGHT AT END OF CLIMB 
(POINT D) 250 POUNDS. 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

130 

110 

100 

90 

60 

70 

60 

7: 

0 
21 

ENGINE(S): (2) R-I830-90C 
(HIGH BLOWER INOPERATIVE) 
-90 AND -92 

MODEMS): C-47 
C-I17 AND R4I) 

N
A

U
T

IC
A

L
 M

I 

FUEL GRADE. 100 130 
FUEL DENSITY  6.0 LB GAL 

GROSS WEIGHT (1000 POUNDS1 
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T. 0. 1C-47-1 Appendix 
Port 4 

Figure A4-I. Distance To Climb - Standard Day - METO Power - Two Engines. (Sheet 2 01 2) 

A4-5 
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Appendix T. 0. IC-47.1 
Pen 4 

FUEL GRADE: 100130 
FUEL DENSITY: 6.0 LB/GAL 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-9013 AND -92 

GROSS WEIGHT (1000 LB) 

TIME TO CLIMB-HOT DAY 

METO POWER TWO ENGINE 

(7: R C 100 FT MIN 

MODE C-47. BASED ON: FLIGHT TEST DATA 
C-I17 AND R4D DATA AS OF: 11 JULY 1957 
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MODEL(S)! C-47 
C-I17 AND R4D 

DISTANCE TO CLIMB-HOT DAY 
METO POWER TWO ENGINE 

1:111/C - 100 FT MIN 

BASED ON: FLIGHT TEST DATA 
DATA AS OF 11 JULY 1957 

FUEL GRADE: 100/190 
FUEL DENSITY: 8,0 LB/GAL 

ENGINE(S): (2) R- 1830-90C 
(HIG)T BLOWER INOPERATIVE) 
-90D AND -92 

33 
5  

21 23 25 21 20 31 

GROSS WEIGHT (1000 LB) 
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1.0. 1G47.1 Apprndin 
Part 4 

Figure A4.1. Distance To Climb Hot Day • MEP) Power . Tw o Enqinos. (Shut 1 of 2) 

A4.7 
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TIME TO CLIMB- STANDARD DAY 

CLIMB POWER TWO ENGINE 

DR.t 100 FT. MIN 

MODEL(S) C-47, BASED ON FLIGHT TEST DATA 
C-1I7 AND R4D DATA AS OF: II JULY 1957 

ENGINE(S) (2) R-1430410( 
(HIGH BLOWER INOPERATIVE) 
-90)) AND -9 

FUEL GRADE 100/130 
FUEL DENSITY 6.0 LB GAL 

      

1 

 

60 
zA03 xe 4 3 
0.399 We ICINT 110003 I/1 

30 

GROSS WEIGHT (1000 POUNDS) 

In 
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F,auria A4-3 T•rne To Cltrnb - Standard Day • Climb Power . Two Encyn•s (SAW I pi 2! 

A 44 
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ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

BASED ON: FLIGHT TEST DATA 
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FUEL DENSITY: 6.0 LB GAL 

7 3 3.1 

DISTANCE TO CLIMB-STANDARD DAY 
CLIMB POWER TWO ENGINE 

R C 100 FT MIN 

40 . 

     

iff•AN 

 

::-:., 

30.. 

20 

  

2 

 

a u l'iitliN 

 

- 
I 
I 0 

  

AN •LIMMI 

10 4 

00 4- 

90 

80 

• -- 

I 
—I—

 

I 
I 
I 

-- •- -- t—

 

t 

 

I 

I 

I 

I ' 
I 

 

1 , 4, , . 

I 
I 
I 

 

. 

I 

t 
I 
I. 
I . 
i 

U 1 
''":i.•I'Mt.c..: 

:.. 

 

I '''.• .. :: 

70- 

60 

I 
I I 

I 

I 
I ' i 

I 

• 

14 

 

I
I 

  

IdV•
 

I E:Ita :i ii:,i 

SI.IMIthl 
50- 

40 

I 

t • 

1 
1 • • i 
i 

.1 . 

 

, ,- .:
 

I 

I 
i &ERNI -:••,, 

MIME • 
- MOAN 

30. 

20 

I 

4 

I 
• 

1 
1 

I
I
 

• I.600 
I 
I i 

  

I 
.ii :. • 

INEwrim .': 

 

I
i
 

l• 
1 

. 
t 
I 

I 
1 
y 
, 
I 

- 

I 
I 

t 
I 

 

10=-1  , 
, 

0 -.---4--b---J • :1i:i. - 1:,1 

Figur• A4-3. Distance To Climb - Standard Day • Climb Power • Two Engin•s. (Shoe 2 of 2) 

• 

1 

1 

1 

1 

D
IS

T
A

N
C

E
 ( N

A
U

T
IC

A
L

 M
IL

E
S

) 

A4-9 

GROSS WEIGHT (1000 POUNDS) 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



TIME TO CLIMB-HOT DAY 

CLIMB POWER TWO ENGINE 

R 'C . 100 F7. MIN. 

MODELISI C-47, BASED ON FLIGHT TEST DATA 
C-IL? AND 1141.1 DATA AS OP II JULY 1957 

ENGINE(S) 121 R-1630-90C 
(HIGH BLOWER INOPLIIATIVE) 
-90D AND -92 

. so 

.23 
I 10 

Os 
21 i /3 
MOSS 3E4.3  ..C.20 

FUEL GRADE 100'130 
FUEL DENSITY 6.0 LB GAI. 

60 

55 

50 

45 

40 

_ 35 

al  30 
t4 

F.: 25 

20 

15 

10 

5 

GROSS WEIGHT 11000 POUNDS 

Appeal& T. 0. 1C.-4Y- I 

Pen 4 

Figure Time To Clunb • Not Cloy CLIMB Power Two Ensunes. (S),eer I of?) 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



C , 100 FT MIN. 

MODE US): C-47 BASED ON: FLIGHT TEST DATA 
C-I17 AND R4D DATA AS OF: 11 JULY 1957 

FUEL GRADE: 100:130 
FUEL DENSITY: 6.0 LB GAL 

ENGINE(S): (2) R.- 1830-90C 
(HIGH BLOWER INOPERATIVE) 
-901) AND -92 

GROSS WEIGHT (1000 LB) 

D
IS

T
A

N
C

E
 (N

A
U

T
IC

A
L

 M
IL

E
S

) 
DISTANCE TO CLIMB-HOT DAY 
CLIMB POWER TWO ENGINE 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

T. 0. 1C-47-1 App•ndla 
Port 4 

Fleur* A4-4. DiStOnCe To Climb • Hot Day • CLIMB Power • Two Ensfin•s. (Shoo/ 2 of 2) 

A4.11 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



THIS PAGE IS DECLASSIFIED IAW EO 13526 

TIME TO CLIMB-STANDARD DAY 
MAX POWER SINGLE - ENGINE 
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DISTANCE TO CLIMB-STANDARD DAY 
MAX POWER SINGLE - ENGINE 

PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

Figure A4.5. Distance TO Cli mb - MAX Power • Single Engine. (Sheet of 2) 
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E!.:GINE(S): (2) R-11330-90C 
(HIGH BLOWER INOPERATIVE) 
-900 AND -92 

FUEL GRADE: 100, 130 
FUEL DENSITY: 6.0 LEGAL 
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PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: II JULY 1957 

Figure A4-6. Tim* To Climb - Hot Doy • Maximum Po**, • Single Engine. (Sheet 1 of 2) 
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ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE 
-90D AND -92 

FUEL GRADE: 100.'130 
FUEL DENSITY: 6.0 LB/GAL 
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PROPELLER-FEATHERED ON INOPERATIVE ENGINE 

RASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 
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(HIGH BLOWER INOPERATIVE) 
-90D AND -92 
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Figure A4-13, Time To Climb • Hot Doy • METO Power - Single Engine. ( Sheer I of 2) 
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Figure A4•10. Time To Climb Hot Day • METO Power • Two Engine • With Skis. (Sheet 1 of 2) 
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DATA AS OF: 11 JULY 1957 
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Figure A4.11. Distance To Climb - Standard Day - Climb Power Two Engine With Skis. (Sheet 2 of 2) 
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Flow* AI-16. Rot..! Climb Climb Pols - 2350 RPM. Two Enloe. 

ENGINE(S): Ill R-II/30-90C 
(HIGH BLOWER INOPERATIVE 
-900 AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY 6.0 LB/GAL 



Few, At.??. Rote of Chme ME YD Power - 2550 RPM • Two Engine — With Skis. 

MOP' 

; 

SM. 

MODEL(5) (•-47, 
C-117 AND R40 

ENGINE(S): 121 R-1830-90e 
I HIGH BLOWER INOPERATIVE, 
-900 AND •92 

RATE OF CLIMB METO POWER 
TWO - ENGINES - 2550 RPM 

WITH SKIS 

20 

es 

40 93 

104 140 

-40 -20 0 

-40 -4 

° F 
OUTSIDE AIR TEMPERATURE 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

20000 

18000 

18E100 

14000 I" 

12000 

10000 

8000 H 

8000 

FUEL GRADE: 100 130 
FUEL DENSITY: 6. 0 LB ;GAL 

200 900 800 800 1000 1200 1900 1600 1800 2000 

RATE OF CLIMB (FT. MIN) 
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WITH SKIS TWO ENGINE 

2350 RPM 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: II JULY 1957 

RATE OF CLIMB -CLIMB POWER ENGINE(S) (2) R-1030-90C 
(HIGH BLOWER INOPERATIVE) 
-900 AND -92 

FUEL GRADE: I00/130 
FUEL DENSITY: 6.0 LB/GAL 

40 20 GO 200 400 

140 

-40 -20 0 
oc 

-40 -1 32 68 104 
0  F 

OUTSIDE AIR TEMPERATURE 

600 800 1000 1200 1400 1600 1800 2000 

RATE OF CLIMB (FTIVIN) 

MODEL(S); C-47, 
C-I17 AND ND 

Figur* A4-18. Rote of Climb • Climb Pawn - 2350 RPM • Two Entin• - With Skis. 
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01.71731DE AIR TEMPERATURE 

MODEL(S): C-47, 
C-117 AND MD 

RATE OF CLIMB -MAX POWER 
BRIDLE ENGINE 
PROPELLER FEATHERED ON INOPERATIVE ENGINE 

2700 RPM 

ENGINE:1SY 121 R-1430-90C 
MGR BLOWER INOPERATIVE/ 
-001) AND -92 

FUEL GRADE 100130 
FUEL DENSITY 6.0 LB GAL 

12000 

.§1 
10000 1. 

BODO 

6000 ;Lo 

4004 

1000 

EPA LEVEL 

-2000 

BARED ON: EL/GHT TUT DATA 
DATA A3 OT: II JULY 1957 

-40 -20 0 
oc 

20 40 90 

-40 -4 22 
° F 

68 104 140 

0 50 I Ofi 150 200 2 

RATE OF CLIMB !Fr MIS 

10000 

19000 

11E100 

14000 
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11 

/119999 A4-19. Rol* ol Climb • klatiwn Pow • 1700 RP1i - Single Engin*. 

AF 1111, 1̀11111,  
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SINGLE ENGINE PROPELLER - 
FEATHERED ON INOPERATIVE ENGINE 

7550 RPM 

ENGCNEIS): (21 R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-901) AND -92 

'ABED ON: FLIGHT TEST DATA 
DATA AS OF: II JULY 1957 

FUEL GRADE 100 , 130 
FUEL DENSITY 6.0 LB 'GAL 
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MODEUSI. C-47, 
C-/17 AND R4D 

RATE OF CLIMB-CLIMB POWER 
SINGLE ENGINE-PROPELLER FEArIIhRKD ON INOPERATIVE ENGINE 

2350 RPM 

WING FLAPS - UP COWL FLAPS - TRAIL POSITION 
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ea 
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104 140 

BARED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 
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Figure 11-21. Rafe of Climb - Climb Power - 2350 RPM - Single Engine. 

vis 
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RATE OF CLIMB -MAX POWER ENGINIKEIL MR-163040C 
(HIGH BLOWER INOPERATIVE) 

SINGLE ENGINE PROPELLER - FEATHERED ON INOPERATIVE ENGINE -900 AND An 
2700 RPM WITH SKIS 

WINGS FLAPS • UP COWL FLAPS - TRAIL POSITION 
BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

FUEL GRADS 100:130 
FUEL DENSITY: 6.0 LS/GAL 

Figure 14-22. Rote of Climb • Maximum Pont • 2700 RPM - Eng, 
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ENGINIBS3 (2)R-11130-90C 
(HIGH BLOWER INOPERATIVE) PROPELLER - LEA rHERED ON INOPERATIVE ENGINE 4 0D  AND -92 

2550 RPM WITH SKIS 

BASED ON' FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

FUEL GRADE' 100,130 
FUEL DENSITY: 6.0 LB. GAL 

Offal 
Farr) 
',PrOkeiPA' Agar 
sand 

ETO P0 1•0.7 • 2550 RPM • Single Engine - With Skis. 
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SINGLE ENGINE PROPELLER - FEATHERED ON INOPERATIVE ENGINE 

2350 RPM WITH SKIS 
WING FLAPS - UP COWL FLAPS - TRAIL POSITION 

ENGINE(S)' IV 11- MO-90C 
(MGR BLOWER INOPERATIVE) 
.90D AND -02 

FUEL GRADE 100 130 
FUEL DENSITY 6.0 LB, GAL BASED ON: FLIGHT TUT DATA 

DATA AS OF: II JULY I957  20000 

Flour* A4-24. Ron of Climb - Climb Power - 2350 RPM - Slagle Engin*. 
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CONDITIONS 
)000 FEET 

NACA STANDARD DAY 
BASF.D ON FLIGHT TEST DATA 
DATA AS OF II JULY 1957 

191001L(S): C-47, 
C-117 AND R4D 
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11111111WEINI, 

SINGLE-ENGINE SAWTOOTH CLIMB 
CONFIGURATION I (CLEAN) 

RAPS UP 
CO. k FLAPS CLOSED ON INOPERATIVE ENGINE 

, AKEOir POWER AND COWL FLAPS TRAIL 
ON OPERATING ENGINE 

GROSS WEIGHT —26 000 LISS 

C- PROP FEATHERED GEAR UP 

0 - PROP FEATHERED, GEAR DOWN 

Q- PROP WINDMILLING, GEAR UP 

A-  PROP WINDMILUNG. GEAR UP 4 ATO UNITS INSTALLED 

ENGINE(S): (2) R-1830-90C FUEL GRADE 100/130 
(HIGH BLOWER INOPERATIVE, FUEL DENSITY 6.0 LB GAL -900 AND -92 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

• 

App4R4 I s T.O. 1C•47-1 
Pon 4 

Figure A4-25. Single Enstin• Sowtooth Chrnb. 

A4-42 
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T.O. 1C.47.1 Appeedht 
Pod 4 

EMERGENCY CEILING STANDARD DAY 

100 ?T/MIN RATE OF CLIMB AT METO POWER 

CLEAN CONFIGURATION 

SAMPLE PROBLEM 
A. GROSS WEIGHT » 27000 POUNDS. 
B. TWO ENGINE - WITH SKIS CURVE. 
C. PRESSURE ALTITUDE » 22000 FEET 

-11,14
4_4

 

30000 

25000 

L20000 

15000 

cc 

1.4 
Cc 10000 a 

5000 

21 2.3 25 27 29 
GROSS WEIGHT (1000 LB.) 

31 

ENGINE(S): (2) R-1630-90C 
(HIGH BLOWER INOPERATIVE 
-900 AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

MODEL(S): C-47. 
C-117 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: II JULY 1957 

Figure A4-26. Emirgitncy Coiling - Standard Day. 

AI-4344-44 
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T. 0. 1C-47.1 Toblis of Comtism' 
List of Charts 

PART FIVE 

RANGE 

TABLE OF CONTENTS 

Discussion of Charts A5-2 

LIST OF CHARTS 

,tle Page, 
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A5-3 Long Range Powisr Conditions - Standard Day • Two &Wiwi  A5.6 
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App•ndi • T. O. IC-47.1 
Port 5 

DISCUSSION OF CHARTS. 

The range performance is presented in three types 
of charts: long range power condition, flight planning 
for long range cruise condition. and level flight 
performance. Maximum endurance power conditions 
charts are also provided, 

LEVEL FLIGHT PERFORMANCE 

The level flight performance charts (figure AS-I and 
A5-2) are used to determine the equivalent and true 
airspeeds, and the brake horsepower required per 
engine for level flight performance with and without 
skis during two engine operation at tattoos com-
bination. of gross weight and densits altitude. 

Enter the chart at the recommended long range air-
speed curve, Point A, and proceed to the known 
gross weight curve, Point 11. From this intersection, 
proceed horizontally to the known density altitude 
and read the required brake horsepower per engine 
for two engine operation, Point ( . To determine the 
correct equivalent tiuirpeed at this setting, proceed 
from Point 11, vertically to the equivalent airspeed 
scale, Point D. The aue airspeed may be determined 
by ptoiecting • line vertically from P0101 D to the 
known density altitude, Point F., and interpolating 
the flue airspeed at this point. 

LONG RANGE POWER CONDITIONS 

Ihe long range power conditions charts ilegute i1-
through .15-6) are presented with sheer 1 ol 2 and : 
of 2 on facing pages. Sheet 1 of 2 shows recom-
mended true airspeed (TAS). brake horsepower, RPM, 
and manifold pressure. Sheet 2 of 2 shows fuel flow 
(pounds per hour) and specific range (nautical miles 
per pound of fuel). ( harts are included for two engine 
and single engine long range operation at various 
weights in low blower, auto rich and auto lean carbu-

 

retor settings. Enter each chart at the aircraft's 
initial cruise gross weight (or any desired inter-
mediate gross weight) and proceed vertically horn 
bottom to top. To gain maximum range efficienc% 
from use of the chart, recompute poser settings Jr 
least once each hour for the new gross weight (de-

 

creased as fuel is consumed). These charts are 
based on the recommended long range airspeed curse 
(00 percent 01•111191101 range) on the lesel flight per-
formance charts (figure A5-1 and A1-2). A sample 
problem is presented on the first chart of this series. 

FLIGHT PLANNING CHART FOR LONG RANGE 
CRUISE CONDITION 

The flight planning charts for long range Cruise 
condition (figures AS- -  through A5-13) are used to 
determine the fuel consumed and the time elapsed 
for • cruise operation when the required distance to 

A5.2  

cruise and either the initial or final aircraft cruise 
gross weight are known. In the event initial and 
final cruise gross weights are known, both the range 
and time to cruise may be obtained from the charts. 

The charts we constructed for use with two and 
stnitle-engsne power conditions. The vertical scale% 
labeled range and time. are presented only to find 
the difference to nautical miles (aircraft range) or 
time in 1100 imputes) due to fuel consumption between 
initial and final cruise gross weights. A sample 
problem is included on the first chart of this series 
(figure As-n. 

Enter the chart with the given gross weight (Point 
A), Draw • line vertically to the time curve (Point 
P). Extend the line vertically from Point B to the 
range curve (Point (-). Draw a line horizontally 
from Point ( to the range scale (Point 0). Subtract 
mission range from the value shown at Point 0 and 
reenter the range scale stub this value (Point E). 
Dtatir • line horizontally (TOO Point E to intersect 

the range curve (Point 1-). From Point I', draw a line 
vertically to the time CUM' (Point and extend 
to the gross weight scale (Point H). Subtract the 
value at Point 11 from the value at Point A to obtain 
the fuel required for tbe mission range. Similarly, 
time may he found by drawing • horizontal line 
from the time curve Point B and Point G, to the time 
scale, Point I and Point J. The difference between 
the values shown at Point I and Point J is the time 
corresponding to the mission range. 

MAXIMUM ENDURANCE POWER CONDITIONS 

The maximum endurance power conditions charts 
(figures A1-14 and A5.15) present the calibrated 
airspeed (( AS), brake horsepower, rpm, manifold 
pressure and fuel flow for 0110.1100.102 endurance con-
ditions at various gross weights for operation with 
two engines. there applicable, the charts contain 
altitude curves which show operation in auto rich 
or auto lean mixture ID 1001  blower. 

To determine ( AS, power, rpm, manifold pressure, 
and fuel flow values, enter the chart at the aircraft 
gross weight and proceed vertically. The desired 
values may then be rear as the vertical line in-

 

tersects the particular curve The endurance in 
hours is obtained by dividing the amount of Nei 
remaining to he used by the average total fuel flow 
in pounds per hour °cowing between the initial and 
final gross weights. there sudden changes occur 
10 the fuel flow Curve, the endurance calculation 
should be separated into parts at the gross weight 
where the break occurs, and the separate endurance 
times added together . 
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SAMPLE PROBLEM 

A. MAXIMUM RANGL. 
B. GROSS WEIGHT 27000 POUNDS. 
C. BRAKE HORSEPOWER PER ENGINE 440 AT 5000 FEET DENSITY ALTITUDE 

D. EQUIVALENT AIRSPEED 107 ICNOTS. 
E. TRUE AIRSPEED • 115 KNOTS AT 5000 FEET DENSITY ALTITUDE. 

15000 10000 5000 

DENSITY ALTITUDE 5000 

LEVEL FLIGHT PERORMANCE 

TWO ENGINE 
MODEL(S): C-47, 

C-117 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

ENG1NE(S): (2) R-1830-90C 
HIGH BLOWER INOPERATIVE) 
-00D AND -92 

LIEL GRADE: 100/131) 
F UEL DEITY- K 0 LB/GA1 

T. 0. 1C.47-1 Appondl 
Pan 5 

A5-1. L•vill Flight Performonc• - Two Engin•s. 
A5-3 

ARV 
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App•neli. 
Port 5 

T. 0. IC.47.1 

LEVEL FLIGHT PERFORMANCE - WITH SKIS 

TWO ENGINE 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 6.0 LB/GAL 

MODEL(S): C-47, 
C-117 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

1111111111113 
WINNE 

UUI 
15000 10000 5000 

DENSITY ALTITUDE 5000 

A5.2. Livid Flight Performance — Two Engine.' - With Skis. 

A5-4 
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T.O. IC.47-I Aniedix 
Pan 

This pose Left Blink Intentionally. 

A5-5 

Mir 
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ENGINE(S): (2) R-1830-99C 
(HIGH BLOWER INOPERA-
TIVE) -900 AND -92 

FUEL GRADE: 100 130 
FUEL DENSITY 6 LB 'GAL 

BASED ON: FLIGHT TEST 
DATA AS OF 11 JULY 1957 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

LONG RANGE POWER CONDITIONS 
STANDARD DAY —TWO ENGINES 
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SAMPLE PROBLEM 
A, F. GROSS WEIGHT - 
27000 pounds. 
B,C,D,E,G and H. Alti-
tude - 10,000 feet, stand-
ard day. 
BB. True airspeed - 124.5 

knots. 
Brake horsepower - 
480. 
RPM - 1700. 
Manifold pressure - 
27.5 IN. HG. 
Fuel flow - 405 
pounds per hour. 

HR.Specific range - .305 
nautical 171 ilea per 
pound of fuel. 

Figure A5.3. Long Rang. Power Conditions • Standard Day - Two Enginas (S),00t 1 of 21 
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T.O. )C.47-1 Appendix 
Part 5 

LONG RANGE POWER CONDITIONS 
STANDARD DAY-TWO ENGINES 

21 23 25 27 29 31 33 

GROSS WEIGHT (1000 LB) 

MODEL(S) C-47. 
C-117 AND R4D 

ENGINE(S) (2) R-1830-90C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

FUEL GRADE 100 130 
FUEL DENSITY. 6.0 LB GAL 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 11 JULY 1957 

AUTO LEAN 

AUTO RICH 

Figure AS-3- Lowe Range Power Conditions - Standard Day Two Enaonss (Shut 2 of 2) 

A5-7 
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Appendix 
Pon 5 

1.0 1C-47-1 

LONG RANGE POWER CONDITIONS 
STANDARD DAY - TWO ENGINES WITH SKIS 

34 
33 
32 • MODE VS). C-47 

C-117 AND R41) 

21 23 25 27 29 31 33 

ENGINE(S): (2) R-1830-90C 
(HIGH BLOWER INOPERA-
TIVE) -901) AND -92 

FUEL GRADE: 100/130 
FUEL DENSITY: 8.0 LB/GAL 

BASED ON: FLIGHT TEST 
DATA 
DATA AS OF: 11. JULY 1957 

AUTO LEAN 

AUTO RICH  

SOO 

TOO g 
600 2  
500 co 
400 A, 

300 

200 

2600 
2500 

2400 
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A; 2000 
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20 

GROSS WEIGHT (1000 LB) 

Figure A5.4. Long Range Power Conditions - Standard Day - Two Engines - With Skis (Sheet 1 of 2) 

A5-8 

THIS PAGE IS DECLASSIFIED IAW EO 13526 

THIS PAGE IS DECLASSIFIED IAW EO 13526 



T.O. 1C•47.1 App en d i x 
Port 5 

LONG RANGE POWER CONDITIONS 
STANDARD DAY - TWO ENGINES - WITH SKIS 
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LONG RANGE POWER CONDITION - STANDARD DAY - SINGLE ENGINE 
PROPELLER-FEATHERED ON tNOPERATIVE ENGINE 
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Append.. T. 0. 1C-47.I 
Port 6 

DISCUSSION OF CHARTS. 

The landing charts are included to enable the pilot 
to determine the length of the runway necessary to 
land the aircraft safely under various conditioo• of 
wind, tensper•ture, altitude, and runway surface. 

Since the length of the landing ground run depends 
to • great extent on the coefficient of friction 00 

numerical values of At are shown on the landing 

ground run charts (figures A6-I through A6-4) cor-
responding to the most commonly encountered run. 
.ay surface conditions. 

LANDING GROUND RUN 

The landing ground run chairs ihRuzes 16-1 through 

16-4) are used to determine that landing ground run 
distance at various combinations of OAT, pressure 
and density altitudes (up to 16,000 feet), gross 
weight, actual wind component, and runway surface 
condition. The charts we based on the recommended 

touchdown speed obtained from the characteristic 
landing speeds chart (figure A6-5). These charts 

give pound run only; to compute landing distance 

from • SO-foot height, first determine landing ground 
run for prevailing runway surface conditions, then 
add 0.5 percent of the landing ground run for hard 
runway surface. the sum of these two distances 

will give the approximate total landing distance 
from • SO-foot height. A sample problem Is included 

on each chart. 

CHARACTERISTIC LANDING SPEEDS. 

The characte  landing speed chart (figure A6-5) 
presents recommended touchdown speeds in both 

knots and MPH indicated airspeed with zero, 

and full flaps for various aircraft gross weights. 

All lines represent the 110 percent power off stall 

speed for the flap position shown. Friter the chart 

at the planned landing gross weight and proceed 

vertically to the appropriate speed curve, then 
proceed horizontally to the indicated airspeed. 

POWER-OFF STALL SPEEDS. 

Power-off stall speed cheats (figure 16-6 through 
A6-9) are included for zero, 1,4, 'A and full DOWN 

(45° ) flap settings. The power-off stall speeds 
were determined with the throttles in the LOSED 
position. tbn reWrf is 1111111Itateled on the engines, 
the airflow over the wings behind the propellers is 
increased and therefore increases lift and lower 
the stalling speed. This effect varies with power 
setting. 
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30 31 32 33 22 23 24 25 26 27 28 29 
GROSS WEIGHT (1.000 POUNDS) 

NOTE 
1. SPEED OVER A 50 FEET HEIGHT IS 

I. 2Vs. 
2. SPEEDS GIVEN ARE AIRSPEED INDICATOR 

READINGS. 
3. A FIVE KNOT CORRECTION FOR POSI-

TION ERROR HAS BEEN SUBTRACTED. 
4. NO INSTRUMENT ERROR IS INCLUDED. 

MULTIPLY 
BY 

1.09 

1. 182 SAMPLE PROBLEM 

GIVEN: 
1. GROSS WEIGHT - 25. 500 POUNDS 

I. 272 (POINT A). 
2. WING FLAP SETTING- ZERO (POINT H). 
FIND 
I. TOUCHDOWN SPEED 72.2 KNOTS 

(POINT C). 

Figure A6.5. Charocteriitic Landing Speeds - Touchdown at 1.IV s . 

MODELS: C-47. C-117. 
ANT) 114D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: 1 DECEMBER 1949 

ENGINE(S). (2) R-1830-90C 
;HIGH JBLOWER INOPERATIVE) 
- 90D and -92 

110 . 

. i .. .. . ; 100 , 

a WC • • • • • r 
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T. 0. 1C-47-1 Appendix 
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CHARACTERISTIC LANDING SPEEDS 
TOUCHDOWN AT1.1Vs 
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CONVERSION TABLE 

TO GET FROM TOUCHDOWN SPEED 
1.1V1, TO:  

THRESHOLD (1. 2Vsta11) 

FINAL APPROACH 
(1. 3v.ta11) 

BEFORE TURNING 
FINAL (1. 4V01 n) 

, 90 

60 
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MODEL(9) C-47, C-II7 
AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: I DECEMBER 1949 

POWER OFF STALL SPEEDS 0 FLAPS 

ENGINE(S): 121 11-183040C 
(HIGH BLOWER INOPERATIVE) 
-90D AND -92 

(GROSS WEIGHT 11000 POUNDS) 

Figure A6.6. Power Oft Stoll Speeds — 0 Flaps 

666-8 
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T. 0. 1C.47.1 

POWER OFF STALL SPEEDS 

1/4 FLAPS 

MODEUS): C-47. 
C-I17 AND R4D 

BASED ON: FLIGHT TEST DATA 
DATA AS OF: I DECEMBER 1949 

ENGINE(S): (2) R-1830-90( 
(HIGH BLOWER INOPERATIVE) 
-901) AND -92 
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MODEMS): C-47, 
C•117, AND R4D BASED ON: FLIGHT TEST DATA 

DATA AS OF: 1 DECEM 11EH 1949 

ENGINE(S): (2) R.1830-90C 
(lacH BLOWER INOPERATIVE) 
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Finn A6-8. Power Off Stall Speeds - Flops. 
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Appendix 
Pan 6 
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POWER OFF STALL SPEEDS 

FULL FLAPS 

MODELls, c. -47. BAsED ON: FLIGHT TEST DATA 
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Append', T. 0. 1C•47.1 
Part 7 

TAKE-OFF AND LANDING DATA CARD LANDI NG DATA 

A take-off and landing data card is Included in 1. 0. 
1C-47-CL-1-1 to provide readily available infonsatIon 
For take-off and landing. Prior to each flight, appli-
cable data should be computed and entered on the 
cards. This information can then he reviewed by 
the pilot or read aloud by the copilot as • checklist 
item immediately prior to take-off and landing. A 
"ample is shown 00 page 5 - .5. 

SOURCES OF INFORMATION 

Information for items on the take-off and landing 
data cards may be found in the following paragraphs. 

TAKE-OFF DATA 

Refusal! Distance—Obtained from the Take-Off 
Performance—Speed During (around Run chart (figure 
13-0). 
Refusal Speed—Obtained from the Take-Off Per-
formaace—Refusal Speed chart (figure A3-11). 
Take-O(f Speed---Obtain from the Take-Off Per-
formance-Characteristic lake-Off Speed chart 
'f igure A3-14). 

LANDING IMMEDIATELY AFTER TAKE-OFF 
DATA 

120 Percent Power-Off Stalling Airspeed—Obtained 
from the ( haracteristic Landing Speed chart (figure 
A6-5). 
110 Percent Power-Off Stalling Airspeed—ObtaineJ 
from the Characteristic Leaden Speed chart (figure 
A6-5). 
Take-Off Speed--Obtained from the Take-Off Per-
formance—fitarecteristics Take-Off Speed chart 
(figure A3-14). 

CONDITIONS DATA 

Gros, Weight (Actual)--Basic aircraft operating 
weight, plus fuel, cargo, and crew. 
(aross Weight Limited by Single-Engine Climb--
Obtained from the Take-Off Gross Weight Limited by 
Single-Engine ( limb Performance chart (figure Al-I). 
Pressure Altitude—Obtained from weather briefing 
or tower operator. 
Outside Air Temperature---Obtained front aircraft 
temperature gage. 
Dew Point--Obtained from weather briefing. 
Specific Humidity---Obtained from weather briefing. 
Density Altitude---Obtained from the Density Altitude 
Chart (figure A1-4). 

Runway Length--Obtained from operations or Flight 
Information Publicarlons (FLIP) charts. 
Runway Slope--Obtained from operations or Hight 
Information Publications (FLIP) charts. 
Wind Componeot---Obtaaned from weather briefing. 

A7-2 

Landing (toss WeIght---Take-(ff weight le,' fuel 
consumed. 
Wind ( omponent---Obt•ined from tower operator. 
Threshold Airspeed (120) percent of Power-011 
Stalling Airspeed)--Obtained from the (haracteristic 
Landing Speeds (hart (figure A6-5). 
Touchdown Speed (110 Percent of Power-Off Stalling 
Airspeed)—Obtained from the ( haracteristic Landing 
Speed chart (figure A6-5). 
Take-Off Speed---Obtained from the Take-Off Per-

 

formance-4 haractemstic I she-Off Speed chart 
(figure 51-14). 

SAMPLE PROBLEM 

sample problem• are provided to clarify the use of 
the performance charts where applied to a typical 
mission and to emphasize the need for adequate 
missaon planning. 

LONG RANGE OPERATION PROBLEM 

I he following sample problem is a typical search 
mission for this type aircraft. Ihe mission requires 
that the aircraft Take-Off - ( limb to 10,000 feet 
density altitude: Cruise Out for I hour at 10,000 
reef density altitude then descend to 1000 feet 
density altitude; search for 4 hours at 1000 feet 
density altitude; climb to 'WO feet density altitude: 
then cruise at 7000 feet density altitude and land 
At the point of departure. 511 climbs will be made 
using climb power settings. Roth cruises will be 
made using recommended long range airspeeds and 
power settings. The 1000 foot search will be made 
using the recommended maximum endurance air-
speeds anal power settings. The 10111100 requires 
that the aircraft return to the base with sufficient 
fuel to CMS! 30 minutes at sea level, plus an 
Additional 10 percent of Take-Off fuel load. 

CONDI TIONS 

TAKE—OFF (.0NDITIONS 

l'ressure Level 

Outside Air Temperature----24° C. 
Specific Humidity—. 0-015 
Headwind at 50-foot Height 20 Knots 
Runway Length Available----4000 Feet 
Runway Slope (up hill)-0.015 
Runway Surface Condition----Hard Surface 

TAKE—OFF GROSS WEIGHT 

Take-Off gross weight limited by single-engine 
climb performance (see figure A3-1)--30,600 pounds. 
Aircraft operating weight, empty, including oil (gross 
weight less fuel and cargoT-----21,000 pounds. 
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0. 1C•47.1 Appendix 
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CRUISE CONDITIONS 

Headwind •----None 
Temperature at 10,000 feet density altitude — 
Temperature at 7000 feet density altitude -- 10( 
Temperature at 1000 feet pressure altitude •-- 11°( 

TAKE-OFF AND ABORT CRITERIA 

I alied81 ground run (sec figure Ai-21  2030 feel. 
Take-Off ground run as corrected In the runway slope 
correction chart Isre ligurc Ai-101  2230 feet. 
Take-Off speed /see figure A5•141  80 KIAS. 
Refusal speed iset figure Ai-111 -•----- 7 2 K1AS. 
Refusal distance (see figure Ai-0)  1820 feet. 
Fuel consumed during %ATOM,  and tale•off 

..... 20 pounds. 
Distance to clear a 50 foot obstacle  (ligure 
55-2)  4480 feet. 

CLIMB TO 10,000 FEET DENSITY ALTITUDE 

limb to 10,000 feet density altitude will be made 
at climb power settings. The gross weight at start 
of climb is 50,530 pounds (30,600 - 2"0 = 50, 1150). 
The time and distance to climb. •nd the gross 
weight at end of climb are determined front figure 
A4-3 as follows: 

Time to climb  41.5 minutes. 
Distance to Climb •---- fl  nautical miles. 
Gross weight at end of climb 29,600 pounds. 
Fuel consumed dining climb is 750 pounds ----- — 
--(30.330 - 29,600 = 730). 

CRUISE AT 10,000 FEET DENSITY ALTITUDE 

wise at 10,000 feet density altitude and descent 
to 1000 feet pressure altitude will be made at long 
range power settings. The gross weight at beginning 
of cruise is 29,600 pounds. Range during cruise 
and 11,01111 weight at end of cruise for • zero wind 
condition we determined from figure A5-9 as follows: 

Range ---•-- nautical Mlles. 
Gross weight at end of cruise -- 29, 150 pounds. 
Fuel consumed during atone is 450 pounds -----

 

---(29,600 - 29,150 =- 450). 
The average airspeed is 1211 knots. 

The recommended power settings and airspeed 
during cruise foe an initial gross weight of 29,600 
pounds we determined from figure A5-3 and are as 
follows: 

( alibrated suspect' — 130.5 Knots. 
Brake horsepower per engine --- 550. 
RPM - 1860. 
Manifold pressure --- 28.2 inches Hg. 
Fuel flow  4 - 0 pounds per hour. 
Nautical miles per pound  0.278. 

NOTE 

1he long range power condition 
charts are based on long range 
cruising operation; therefore, it is 

tial that conditions of the .;K) 
percent OWIIIMUM range power con-
ditions curves he followed. Power 
settings should be changed at least 
every hour in order that range and 
time performance on the long range 
prediction curves be attainable. 
The fuel flow data still facilitate 
the determination of the new gross 
Weight at the time of the power 
change. At the end of one hour 
cruise at the initial power setting, 
the gross weight will be 29,150 
pounds 129,600 - 450 = 20,150). 
New power settings can then he 
read at this new weight. 

SEARCH AT 1000 FEET DENSITY ALTITUDE 

'Search At 19011 feet dcri•its Altitude with or TO di• 
grecs wing flaps will be made At the speed awl power 
settings recommended for the OASIOSUW endurance. 
To maintain operation at optimum efficiency, it is 
necessary to recompute and readiust power settings 
at least once each hour based on the gross weight 
change due to fuel consumed. The recommended 
brake horsepower for the first boors operation is 
determined from figute A5-14 as follows. 

1rue Airspeed ------- Knots. 
Brake horsepower per engine ------- 445. 
Fuel consumed during the lust hour of cruise is 
determined to he 589 pounds per hour from figure 
.15-14. 

Power settings for the first hour of cruise at 145 
bhp per engine Are determined from figure• 4%44 as 
follows: 

Manifold pressure 28 inches Hg 
RPM -- 1. 00. 

Fuel coosumed (fortwo engines) -- 585 pounds. 

At the beginning of the second how's cruise the 
gross weight will be 28,765 pounds (29150 - 
385 = 28,765). Power settings and fuel consumption 
for each remaining hour of cruise are computed in 
the same manner. 

After computing power settings and fuel flow for 
all 4 hours of cruise, the total fuel consumed is 
determined to be 1495 pounds and the gross weight 
at end of cruise is 27655 pounds (29150 - 
1495 = 27655). Range during cruise is estimated 
to be 380 nautical miles by multiplying time during 
cruise by ge true airspeed during cruise 
(4 s 95 580). 

A7-3 
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CLIMB TO 7000 FEET DENSITY ALTITUDE. 

limb to '000 feet density altitude will be made at 
climb power settings. lhe gross weight at start 
of climb is 2- ,6C.) pounds. The time and distance 
to climb, and die gross weight at end of climb are 
determined from figure A4-4 its follows: 

time to climb 14,4  minutes. 
Distance to climb ---- 1..  it.sutical miles. 
taw, weight at end of climb -- MO pounds. 
fuel consumed during climb from 1000 feet to 7000 
feet is pound, (2".61.S — 

CRUISE AT 7000 FEET DENSITY ALTITUDE 

Rose at '000 feet density altitude will be made at 
long range power settings. The gross weight at 
beginning of cruise is , 280 pounds. The range 
to cruise to point of departure is determined to be 
ro.4 nautical miles. Time during cruise and gross 
weight at end of cruise for zero wind conditions 
are determined by interpolation from figures A5-8 
and AC-9 and are as follows: 

Time ---- 44,  MlnUte.l. 
(Koss weight at end of cruise — 26.- 00 pounds. 
Fuel consumed during cruise is N0 pounds. 

The recommended power settings and airspeed 
during cruise for an initial gross weight of .1",2/111 
pounds are determined from figure AS-I and are as 
follows: 

1rue airspeed 110  Knits. 
Brake horsepower ---- 465. 
RPM.--- 20. 

Manifold pressure --- ?".0 inches Hg. 
F in flow WO pounds per hour. 

iutical miles per pound ...... 0.29O. 

NOTE 

The long range power condition 
charts are based on bog range 
cruising operation; therefore, it is 
essential that conditions of the 99 
percent elialltlellual range poser con-
ditions curses be followed. Power 
settings should be changed at least 
every hour in order that range and 
time performance on the long range 
prediction curves be attainable. 
The fuel flow data will facilitate 
the determination of the new gross 
weight at the time of the power 
change. 

RESERVE FUEL AND CARGO 

In determine the amount of cargo that can he carried. 
the reserve fuel load must he computed. 1 he reserve 
fuel for this sample problem is 10 percent of the 
total mission furl plus sufficient fuel to cruise for 
in minutes ai sea level. Fuel required to cruise for 
tO minutes at sea level, for gross weight at end of 
Cruise at - non feet density altitude is determined 
from figure 41.-4 follows. Fuel flow per engine is 
determined to he ISO lb hr. Therefore, fuel required 
to cruise 10 minutes is ISO pounds. Ten percent of 
the total mission fuel plus sufficient fuel to cruise 
for 40 minutes at sea level is 308 pounds. Therefore, 
the total . s fuel is %RR pounds (ISO + 408 
Fuel load at take-off can now be determined as 
lollos.: 

1.uel required for mission 1.990 pounds (10.600 - 
0001. 

Reserve fuel  C88 pounds. 
Total fuel load at take-nfl  4489 pounds. 

Operating aright empty plus fuel load at take-off is 
25389 pounds (21000 ' 4389 iz 25489). Therefore, 
rilafimurn cargo load is c111 pounds (WOO - 2538) 

c111). 

LANDING 

IMMEDIATE LANDING 

Pressure altitude ---- sea level. 
Outside an temperature —24 ° C. 
Headwind at 50-foot wbeight --- 10 knots. 
Runway surface condition --- bard surface. 
Landing gross weight ---- take-off gross weight 
less fuel consumed. 

For warm-up and take-off (270 pounds) 30600 - 

2'0 30330 pounds. 

Threshold speed (figure A6-5) 8 knots. 
Touchdown speed (figure A6-5) — 80 knots. 
I anding ground roll distance with full flaps (figure 
16- I)  16- 3 feet. 

DESTINATION LANDING 

Pressure altitude --- sea level. 
Outside III/ temperature -- 30° C. 
Headwind at 50-foot height — 16 knots. 
Runway surface condition — bard surface. 
Landing gross weight -- 26- 00 pounds. 
Threshold speed (figure A6-5) — 8 1 knots. 
Touchdowo speed (figure A6-5)— 74 knots. 
Landing ground roll distance with full flaps (figure 
.54-11  1300 feet. 

• 
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T. 0. 1C-47-1 

TAKEOFF AND LANDING DATA CARD 

GROSS WEIGHT 30,600 LB. 

RUNWAY LENGTH 4.000 FT. SLOPE 0.015 UP HILL. 

PRESSURE ALTITUDE S“ LEVEL. 

OAT 75 91,  24 • C SPECIFIC HUMIDITY 0.015. 

TAKEOFF PERFOR MANCE 

REFUSAL SPEED 72 KIAS.  

REFUSAL DISTANCE 1.120 FT  

TAKEOFF SPEED BO KIAS. TAKEOFF DISTANCE 2250 FT. 

101 E•S. SINGLE ENGINE CLIMB SPEED 

THRESHOLD SPEED 75 69 KIAS TOUCHDOWN SPEED 69  64 KIAS. 

IMMEDIATE DESTINATION IANDING 

LANDING DISTANCE 1675 1400 FT. 

A7.5/A7.i 

r - 
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7 0, 1C•47-1 INDEX 
A thru C 

ALPHABETICAL INDEX 

Section 
and 

Prier No. 

A 

    

Abandoning aircraft ................. 5•20, 5-25 Backfiring 

 

7-1 
A-c power supply  1-25 flail-our 

 

1-25 
A•C Power Supply  1-26 alarm hell 

 

3-23 
ADP Procedure 1 9.1 procedure 

 

5-25 
Aileron control knob 4-50 Battery fumes  

 

5-12 
Aileron trim tab crank 1-33 Flattery master switch  

 

1-24 
Air 

 

Booster pump.  

 

7.5 
filter control handle  1-2 Brake 

  

mixture control valve handle  4.2 control knob, parking  

 

I-40 
outlet control valve handles  4-2 controls, by Iraulic 

 

1-40 
temperature indicator, free 1-41 operation 

 

7-9 
.1ircraft U. system 

 

1-40 
Aircraft 1.1 system (,,lure • i•30 

abandoning 3-20. 3.25 

   

dimensions 1-1 

   

entering 9.5 

   

entering, laefore 9-5 

   

gross weight 1-1 

   

leaving, before 2-18 ( shin 

 

3-20 
Airspeed 

 

compartment, main  

 

5-20 
limitation, 5-2 entrance 11111er 

 

4-41 
.n [rim, effect 5.8 flight compartment  

 

5-20 
Alarm bell, bail-out  3•23 Cable, parachute rip cord  

 

4-36 
Alarm bell, ditching  3-16 C.arbutetor air 

  

Altimeter, radio low  415 control I . and friction lock lever 

 

1-5, 1-7 
Ammeters  1-25 systems  

 

IA 
Ammeters, volt 1-25 Systems  

 

140 
Antiesposure suits  5-16 temperature indicators  

 

1.8 
Anti•icing and deicing systems  1-8 Carburetor deicing 

  

Approach 

 

Control valve handle  

 

4.9 
direction finder (ADF), automatic  9•2 switch  

 

4-9 
(GCA), ground controlled 9-2 system  

 

4.9 
landing 9-2 Carburetor icing  

 

74 
Omni-range (VOR)  9-2 Cargo 

  

radio range  04 carrying equipment — exterior  

 

4.36 
TACAN  94 doors  

 

4-37 
Approaches, instrument  94 load 

 

5-7 
Approaching storm  94 loading equipment 

 

4-54 
Arrangement, interior  1-1 Cargo door 

  

Astrocornpass  4-34 emergency release handle, main  

 

1-37 
Autopilot  4.50 latch handles. Aft  

 

1-38 
control valve handle  4.32 latch handles, ma in  

 

4-37 
emergency shutoff valve hart He  4-32 Paratroop door handle•, main 

 

3-r 
indicators  433 Carrying equipment, passenger  

 

4.40 
oil pressure gage ,  
operation 

4-33 
4-35 

Casualty carrying equipment 
C13 container pressure gages  

 

4-40 
1-42 

Auxiliary equipment  1-44 

   

Italics indicato illustrations. 

   

X-1 
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INDEX T. O. 1C-47.1 

(ecrion Section 
and and 

rage S... Pate Su. 

t enter of gravity limitations 
( hart, explanation 

hart, use  
( becklist 

abbteviate I 
heck, post flight engine 

(limb 
instrument 
cake-off 

Cockpit Arrangement 
I ell Wien 
Right Virtu 

( onsenunication and alsoct.ited 
electronic equipment . 

Communication and Associated 
Electronic Equipment 1 oration 

Commainications and Associated 
Electronic Equipment 

Compass 
(AN ARN-7), radio automatic 

(dual AN ARN•6), r4110 41.1(0,11..111r 
ntlIpitt . . . 

Configuration and performance 
Controller, evacuation. assignment  
Controls 

columns  
handle, air fillet 
handle. cross•feed  
Pedestal .. . ....... ..... 
pilot's seat forward and if, 
surface locks 

ontrol knobs 
aileron 
brake. parking ........... ............. 
elevator ....... . ..... ......... ........ 
mixing chamber  
rudder .............. . .... 
windshield Alcohol speed 

o-pilot 
Cowl flap 

emergency operation  
han.11es 
operation 

( owl flaps 
trank, aileron trim tab  
( rank, rudder trim 
( rew 

flight 
oxygen supply  
requirement, minimum  

( ross•feed 
control handle  
tah.. Handle  

X-2 

( rims-wind 
ditching 441 
I 'riding 
take off 1 II 

( tuise 1-12 
ruining 9.1 

Datil case, . 4.39 
I). 1 Her true el %lottery.. Slat ,sect ton, of 

Mults.tienerator 1•26 
13-c power supply 1-24 
Defroster Ian switch 4-2 
Defrosting 

blower control handle. windshield 
And astrodome 4•S 

control valve handles  4-2 
system 4-5 
windshield and astrodome 3-3 

lieicing 
control valve handle, cnaburreoc 4-8 
control valve handles, ivindshael I 4-10 
hand pump handle. windshield 4-10 
rheostat, propeller 4-8 
shutoff 1•A lye. windshield 4-10 
valve handle. propeller 4-9 

Deicing switch 
carburetot 4-9 
propeller 4-8 
windshield . ....... .... 1-10 
windshield and carburetor 1-9 

Deicing system 
Carburetor 1-9 
control handle, wing and empennage  4-10 
operation, wing and empennage .. 4-10 
pressure gage, wing and empennage .. 4-12 
propeller . ............... •••-• ••• • •••  4-8 

4-10 
wing and empennage  4-10 

Deicing systems, anti-icing  4-8 
Descent 2-12, 9-2 
Desert procedures  9-7 
Dials, sensitivity . .... ......  4-31 
Dimensions, aircraft ....... ............  1-1 
Direction finder (ADE)  approach. 

atitORIMIC  9-2 
Ditching ........................ 3-16 

diarIll bell 3-16 
Chart J-22 
r ,as l' Landing Stations ..... ......... J•18 
cross-wind  3-21 
night 3-21 
power failure, partial 3-21 

Italics indicate illustrations. 

3-29 
1-8 
7-3 
1.8 
1.33 
1.33 

&I 
2-10 

.. • • . • .. 

4-30 
1-40 
4-30 
4-2 
4-3(J 
4-10 

3-21, &I 

4 .2 
S•4 
544 

.2•19, 3-3(1 
2•18 

1 10, 1.12 
141, 1•11 

4.12 

4.17  

4.11 

4-18 
4-15 
4-42 
5-8 
4-16 

1-33 
1-7 
1-21 
144 
1-44 
1-33 

1-3 
4.27 
5-1 
7-8 
1-21 
1-22 
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T. 0. 1C.47.1 INDEX 
E thru F 

Cerium Section 
asd amid 

Page No. Page No. 

need) 
power-oo, normal  3-21 
preparation 3-20 
procedure  4-21 
techniques  3-21 
up•wrind 3-21 

Diving  6-1 
Door handles. cargo door paratroop, 

forward  4-35 
Doors. cargo  4-35 
Deor•. entrance  1-43 
Driftmeter 4-32 

Electrical 
Control Pasrls . 1-17 . 149 
fires 3-12 
Junction Ilos, Marrs ..... ....... L.... 1•12 
power supply system  1-24 
power system failute  1-20 

Electronic equipment, communication anJ 
associated  4-12 

Elevator control knob 4-30 
Elevator trim tab wheel  1-33 
Emergencies. landing 5-12 
Emergency 

entrance 3-16 
Entrances (Ca-Through Arens)  1.17 
equipment  1-41, 3-16 
equipment, miscellaneous 1-43, 3-16 
Fesiirmeirf. Sliscirlisimoss  1-11 
exits  1-43 
extension. landing gear  3-29 
radio transceiver .................... ....- 3-16 
release handle, cargo door, main 4-35 
spill valve control knobs 4-2 
valve, oxygen regulator  4-27 

mergency operation  4-28 
cowl flap 3-29 
wing flap  3-29 

nrine 1-3 
hunting or surging  3-9 
instruments  1-9 
limitations  5-1 
runup 2-8 
shutdown  2-18 
Smoke and Flame Ideislificatiow Chan 3•13 
warm-up 9-6 

Engine failure  3-4 
diming take-off 3-4 
indication 3-4 

Engine fire 
detection warning system (if installed)  1-42 
Extinguisher Controls  1-42 
extinguisher switches 1-41 

Italics indicate illustrations. 

lnirine Fire (Coned) 

  

in flight 

 

5-4 
on the ground  

 

3-10 
I ngines 

starting 

 

2-3 
starting, before 2-2. 9-6 
stopping 

 

9-7 
Entrance ...... 

 

2-2 
Evacuation controller, assignment 

 

5-16 
Exits, emergency  

 

1-43 
Exterior 

inspection 
lighting 

 

2-2 

( old weather procedures .. .............. ..._ 

  

Failure 
brake system 3-30 
electrical power system  3-28 
engine  3-4 
fuel system 3-28 
hydraulic power system 3-29 
indication. engine  3-4 
one engine on cake-off at minimum 

control and minimum recommended 
single•engine speeds ... ........... 3-8 

one engine on take-off - before 
minimum control speed ........... -...- 4-44 

propeller 3-9 
to feather. propeller ........ -.--- 3-9 

adore, landing gear 
hydraulic line ........... __.--...-  

 

3-29 
safety latch ................ 

 

3-29 
system  

 

3-29 
tire ........................... ........ -.-..--. _.... 

 

3-14 
Eire 

 

3-10 
detector test switch (if installed)  

 

1-43 
extinguishing system  

 

1-41 
fuselage 

 

3-12 
in flight, engine  

 

3-4 
on the ground, engine 

 

3-10 
wing  

 

3-12 
Fires. electrical 

 

3-12 
Firewall shutoff valve handles  1.33. 1-42 
Firewall shutoff valves 1-18, 1-21 
Fittings and rings, tie-down .... 

 

3 
Flap handles, cowl  

 

1-8 
Flap operation, cowl ... 

 

7-3 
Flaps, cowl  

 

1-8 
Flaps, wing 

 

1-37 
Flight 

characteristics  
characteristics under partial power 

conditions 

 

2-12 

3-4 

X.3 
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INDEX 
G flout I 

f light (( °fled) 

Cection 
dud 

Page No. 

compartment  

 

3.20 
compartment and cabin  

 

3.12 
control system  

 

1-53 
Crew  

 

1-3 
mechanic /steward  
mechanic's steward inspection  

3-24, 8-1 
8.1 

planning 

 

2-1 
power conditions during, changing  

 

7-3 
preparation  

 

2-1 
restrictions  

 

2-1 
turbulence sad thunderstorms  

 

9-4 
Ulu:gate compass  

uel 
booster pump switches  

 

4.34 

140 
grade operating limits, alternate  

 

5.2 
Qsantity Data Chart  1-20. 1-21 
quantity indicator 

 

1-21 
wobble pump handle  

 

1-31 
F url pressure 

ki8e  

 

1-14 
gel cycler,  

uel system  
diagram  

143. 

1-18, 

142 

1-21 
7-10 

iii lure 

 

1-29 
long-range  
management  

1-19, 7-4 
7-4 

Management 
on tank 
procedure, normal  

 

7-6 

7-4 
selection  

 

7-4 
selectors  1-20. 1-21 
shutoff valves. loos-range  1-20, 1-29 

I uselage lire 

 

3-10 

autopilot oil pressure  4-31 
CB container pressure  1-42 
fuel pressure  1-14 
hydraulic fluid quantity sight 1-31 
hydraulic system pressure  1-31 
oil pressure  1-14 
oxygen pressure 4-27 
VACUUM  .4-31 

I;CA Procedires  9-3 
Gear retracted, landing with one main  3-14 
Gear safety pins, landing  1-39 
General .4er0ssemera Diagram 1-4 
Generators  3-26 
Generator switches  1-25 
Generator warning lights  1-25 
Glide, MAXIMUM 3-5 
Glide. Marimba, 3-6 

X-4 

Go-around 

Steffen, 
and 

Page No. 

single-engine 

 

3•2 
single-engine, simulated  

 

3-8 
two-engine  

 

2-17 
Ground 

controlled approach MCA/  

 

9-2 
test. preflight  

 

4-31 
tests, warm-up  

 

9-6 

Handle, hand primer  

 

1-9 
Heaters, pilot static tube  

 

4-12 
Heads& and ventilating system   4-1, 

 

4-2 
Nor-Air Type   4-3. 

 

4-1 
Steam-Type  

 

4-3 
IfF liaison  

 

444 
Molding 

 

9-2 
Hydraulic 

brake controls 

 

1-40 
Control Panel  

 

146 
fluid quantity sight gage  

 

1-31 
baud pump  

 

1-31 
power supply system 

 

1-25 
power system failure  

 

3-29 
pump selector valve lever 

 

1-51 
Systeme 

 

1-34 
system preserve gages  

 

1-51 
system pressure, landing without  

 

3-29 

Ice and (AM 

 

9-2 
lir f. equipment 

 

I- I 
Ignition switches  
Ignition system 
11 3 Procedures 
Indicators 

air temperature, tree  
autopilot ..-

 

carhurefoe air temperature 
fuel quantity 
lights  
oil temperature .... -• 
oxygen flow  
wing flap position 

Inspection 
exterior 2-2, 8-4 
esterior. before 2-2 
flight mechanic's/stewards 8-1 
interior 2-2, 8-4 
navigator's 8-2 

Italics indicate illustrations. 
Is" 

T. 0. 1C.47.1 

1-41 
4-28 
1-8 
1-21 
4-26 
1-14 
4-27 
1-37 
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T. 0. IC-47-1 
INDEX 

.1 they L 
Section 

and 
Page No. 

Inspection I( one.1) 
radio operator's 8-4 
thru-flight 2-2 

Instrument 
approaches  9-2 
climb 9-1 
flight peocedures 9-1 
landing system (113)  9-2 
hair markings 5.4 
Workings 3.4 
Pant 1, Weil,  1.11, 1-16 
POW/ - TyjIc4 Maks  1.16 
take-off 9-1 

Instrument 1-41 
In•truments, engine  1-9 
Interior 

4rrangem•iii 14, 4-35. 4-1' 
inspection 2-2 
lighting 4-21.1 

Interpbone Control Pearl  4.111 
Interphone system  4.14 
Inverter •witch 1-25 

lATO 
checkout procedure• 
firing switch  1. I FI 
master switch Is 
system 1.18 
take-off 2.10 

Knobs, caging 4-31 

Ladder, cabin entrance  4-39 
Ladder, extension 1-43 
Lamp, oldie 4-26 
Landing - 2-13, 9-13 

after ...... 2-17 
approach  9-2 
before  2.13 
cross-wind 2-13 
emergencies 3-14 
gear-up 3-16 
lights and switches  2-26 
minimum-mu  2-16 
loons!  2-16 
Pattern - Typical tanding/Gcoarcssed, 

Normal Power-Approach Pooper-011 
2.14 

single-engine  3-7 
single-engine, simulated  3-8 

Italics indicate illustrations. 

Section 
and 

Page %a. 
Landing ii inCh 

ski 2-16 
with one main gear retracted 3-14 
without hydraulic system pressure  3-30 

1 anding gear 
emergency extension  
hydraulic lane failure — —  
indicator lights ....... 
latch lever 
I etch I ever Operation ....... 
le•er  
limit•tions  
safety latch failure 
safety pins 
system  
system failure  
tire failure 

, warning horn 
Larch handles, baggage dose, aft • .... 
Latch handlec baggage door, wain 
Lavatory 
Leaning - fuel air asistwe. manual 
Leaving aircraft, before  
Levers 

carburetor sir control levers sad 
friction lock  

hydraulic pump selector valve  
landing gear 
landing gear latch ....... ..... 
oxygen regulator diluter —  
pilot's seat vertical  
propeller control 
tail wheel lock 
wing flap control 

LE receiver 
life rafts 
I.ife vests 
lighting 

equipment 
exterior 4-25 
interior 4-26 

Lights and switches 
anticollision 
Ionic 
extension  
fluorescent  
formation ..  ..... 
landing _._...-...---.. — . 
navigation ..  ..... ..... ....... 
navigator's table ......... 
recognition 

Lights, indicator . ....................... 
Lights, landing gear indicator  
Limitations 

airspeed 
center of gravity  

landing gear  

X-5 

3.20 
3-29 

1-3 
/48 
1-37 
5.7 
5-55. 
1-39 
1-37 
3-29 
3-14 
1.39 
1-36 
44% 
4-41 
- 2 

2-19. 8-2 

1-5. LI 
1-31 
1-3" 
1-37 
4.27 
1-44 
1-14 
1-40 
1-37 
4-15 

1-43, 3-16 
3-16 

4-25 
4-26 
4-26 
4-26 
4-25 
4-26 
4-25 
4-26 
4-25 
4-26 
1-39 

5-2 
5-2 
5-1 
5-7 
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INDEX T. 0. IC-47.1 
M flou P 

Section Section 
and and 

Page No. Page No. 
imitations (Coned) 

performance 
weight. operational  

Limit markings. instrument 
Limits. fuel grade operating, alternate  
Load 

cargo  
factors 
factors, wing  
long-range fuel  
master 

wing fuel . 
!roadies 

arec cautionary 
area. recommended 
equipment. cargo 

not recommended 

ramps 

I dads, weight  
Localize, receiver and glide path receiver_ 
Lock, mixture control I  and thumb 

latch 
l ricks. control surface  
Long-range fuel load  
Long•range fuel tank operations . ......... 

Oil It ont'd) 
S.7

 

pressure gage  1-14 
5.2 pressure warning light 1-19 
5-1 system 1-19 
5-2 temperature indicator 1.14 

I1mni-range 
5-7 Approach Procedure  9-I 
5-3 loralizer receiver and glide 
5-7 path receiver  4-18 
5-7 (VOR1 approach  9-3 
8-6 Overspeeding. propeller SAO 
3-7 Overwater recommendations  3-28 

Orygen 
5.8 Cons wriplion Tables .... .. ..... . ....... . 4-29 
5-8 flow indicators  4-24, 4-27 
4-32 pressure gages  4-27 
3-8 regulator diluter lever  4-27 
4.36 reghlator emergency valve 4-27 
5-6 supply. crew 4-27 
4-18 tisygen system . 1-29 

emergency operation 1-S0 
1-3 normal operation 4-10 
1-33 passengers, troops, or litter patients 1-40 
5.7 
7-4 

• ... 
......... ..... ..... 

..... ..•.• •.. • ............. 

................. 

Panel, parachute troop 'twit 4-36 
Parachute rip cord cable (static line) - 4-36 
Parachute troop exit panel .. ........ ..... 4-36 
l'Ara pack 

manual salvo release handle  4-36 
master switch and circuit breaker switch— 4-36 
provisions  4-56 
salvo switch 4-36 
selective control mitoses  4-56 
series release switch  4-56 

Pedals, rudder controls ..........  1-33 
Pilot ................... ..... 3-18, 3-20. 8-1 

seat forward and aft controls 1-44 
seat vertical lever  1-44 
seats 1-44 

Pito( heater switches .............. ----- 4-12 
Pitot•static system ........... 1-41 
Picot static tube heaters .... -.- 4-12 
Post flight engine check  2-18 
Power 

conditions during flight, changing  7.3 
conditions, flight characteristics 

under partial ............  3-4 
Distribution Schematic - Typical. main  1-12 
failure ditching, partial ..... 3-21 
loss and performance  5-7 
•on ditching, normal  3-21 
outlet, utility  1-25 
reduction on trim. effect 3-8 

Italics indicate illustrations. 

Magnetic chip ,terec tot 

Stain citron compartment  
Maneuvers, prohibited 
Starker beacon receiver  
Miscellaneous emergency equipment  
Misr el Lineous equipment  
Mixing chamber control knobs 
klixtme iontrol levers and thumb 

larch lock 

Navigation equipment  
Navigation lights and switches 
Navigator 
Navigator's 

inspection 
• Station • Alt/ARN-6 &stalks! 

Station - Typical ..... 
stool chair .........  ...... 
table light and switch ........ 

Night ditching  
Night flying .. 

0 

Oil 
dilution switch 
dilution switches ..... 

X.6 

1-3 
3-20 
5-2 
445 
1.43 
4-41 
4.2 

1.3 

4-23, 4-44 

3.24, 8-2 

8-2 
4-34 
4-33 
4-31 
4-26 
3-21 
9-5 

1-18 
1-18 
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1C.47.1 

Rudder 

INDEX 
R thru S 

terry.. 
and 

Page 

control knob 

 

4-30 
control pedals 

 

1-33 
trim crank ...... 

 

l-

 

saletv, margin ....... .... ........ 

 

3., 
,ialvo release handle. para pack manual 

 

4-36 
seats. ..... 

 

1-44 
Selector handle. ski 

 

1-40 
Selectors, fuel tank 

 

1-20 
44,o-icing Diagram 

  

Single. engine 
go-around .. 

 

3-7 
go-around, simulated 

 

5-8 
landing  

 

5-7 
landing, simulated 
practice in is 
stalls  

 

5-8 

3.8 
turns 

ski 
landing 

 

1-8 

2-16 
selector handle 

 

1.40 
take-off 

 

2-11 
skis 

 

1-40 
Skis. taxiing . 

 

2-7 
smoke elimination 

 

3-11 
Spark plug fouling and defeating 

 

7.2 
Speed 

 

5-7 
control valve knobs 

 

4.31 
range ....... ....... ....... ........ 

 

9.2 

Speeds and directions, wind  

 

3-16 
Spins 

  

Stalling Speeds, Approximate 

 

6.2 
Stalls 

practice  
single-engine 

 

6-1 

3-8 
Starter switches 

 

1-9 
Starting 

  

APP ....... ......... 

 

4-38 
engines, before 

 

2.2 
system............ ........ ...... ....... 

 

1-9 
Storm. approaching ..... ....... ..... 

 

9-4 
Storm, penetrating 

 

9-4 
Superchargers . l•3, 7.4 
Surging, engine hunting 

 

5-9 
Srvitches 

battery master 

 

1-24 
defroster fan 

 

1.7 
engine fire extinguisher . ..... 

 

1-41 
fire detector .................. ..... 

 

1-43 
Fuel booster pump 

 

1.20 
generator 

 

1-25 
ground test power ...... 

 

1-25 
ignition 

 

1-8 

adio 
Ant T $pical 4.21 
errcult Breaker Panel . ..... . . . 
compass (AN ARN-7), sutoni.itic ... 4.18 
compas• (dual AN ARN-6). automatic , 4-IS 
Ian altimeter . 4-15 
power selector switch 4-12 
range approach  9-2 
transceiver. emergency  4-25 
operator 1-24. 8-3 
operator's chair  4-39 
operator's inspection 8-4 
Operator's Station — Typical . ....... . 4.16 
Set control 4-23 

Rata filtered-type carburetor air system  1-3 
Rain-nonram filtered-type carburetor 

Ali system 1-7 
Ram-type carburetor air system 1-5 
Receiver 

L F 4-15 
localizer receiver and glide path  4-18 
marker beacon  

 
4-15 

omni-range And localizer receiver and 
glide path  4-18 

Receptacle, power supply. external  1-25 

indicate illustrations. X.7 

T. 0. 

Power suppls 

Section 
and 

Page No. 

• -c 1-25 
d-c ....... .... ... . 1.24 
receptacle. external ..... .... .... . 1-25 

Practice ma is, single-engine ... 3- 7 
Preflight trowel off) .......... .......... 8-2 
Primer 

handle, hand 1-9 
switch 1-9 
switches 1-9 

Propellers 1-14 
control I  1-14 
failure 3-9 
failure to feather 1-9 
feathering switches 1-15 
overspending . 1-9 

Propeller deicing 
rheostat 4-8 
switch 4-8 
system . . .. 4-8 
system operation 4-8 
satyr. handle 48 

Pomo* 
booster 7-3 
handle, fuel wobble 1-31 
hydraulic hand . 
to pressure accumulator shutoff 'take 

handle (star valve), hand 

1- il 

1.31 
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INDEX TO. 1C47-1 

T thru V 

serlion 
and 

Page No. 

Switches It.onit'd1 
ItIVITtrf . ................. . . 1-25 
JATO firing 1-18 
JATO master 1-18 

anticollision  4-25 
light, extension . 4.26 
light. dome 4-26 
lights. fluorescent 4-26 
lights. formation 4-25 
lights. recognition  445 
oil dilution — 1-10 
pilot heater 4-12 
primer 1-18 
propeller fe•themni,:  1-15 
radio power selector  4-12 
starter 1-9 
warning sign. passenger  4-27 

...witches. pars pack 
master switch and circuit breaker  4-36 
salvo .  4-36 
selective control 4-36 
series release .  4-36 

System 
emergency operation. oxygen  4-28 
management. fuel 7-4 

System normal operation 
oxygen 4-27 

Systems 
brake 1-40 
carburetor air 1-5 
defrosting 4-6 
electrical power supply  1-24 
fire extinguishing  141 
flight control  1-33 
fuel .... . 1-18 
fuel. loos-range 1-19 
heating and ventilating 4-1 

hydraulic power supply 143 
ignition  1-8 
(ILS), instrument larding  9-2 
interphone  444 
JATO 1-18 
landing gear  1-37 
oil 1-19 
oxygen  4-27 
passengers. Mom or litter patients, 

oxygen . .... .. • 4-28 
pitot-static  1-41 
ram filtered-type carburetor air 1-5 
ram-nooram filtered-type carburetor air  1-7 
ram-type carburetor air 1-5 
speaker 4-24 
starting — 1-9 

1-41 
warming. alms  1-43 

Section 
and 

Pege No. 

tail wheel lock lever .  1-40 
lake-off 2-10 

after 2-10 
climb     240 

fordo  2-10 
before  2-9 
before minimum control speed, failure of 

one engine 3.7 
cross-wind  241 
engine failure during  3-4 
instrument  9-1 
IA 10   • 2-10 
minimum control and minimum recommended 

single-engine speeds. failure of one 
engine 3-8 

minimum run 2-10 
ski 241 

rink 
operation. long-range fuel  741 
procedure, fuel, normal  7-4 
selection. fuel  7.4 

taxiing 2-5 
before  2-4 
with skis - 2-7 

femperature warning lights, critical 4-2, 47 
'Test. ground. preflight 4-31 
Thou-flight inspection  2-2 
Transmitter-receiver. l'Ilf command 4-14 
Transmitter-recerver.VIIF command  4-12 
Troop carrying equipment  4-36 
Tropic operation  9-7 
Tubes. relief . 4-39 
Turning Radius program  24. 
Two-engine 

go-ruound 

WU' command transmitter•recet.et  4-14 
Up-wind ditching . 

V 

Vacuum gage  4-31 
Vacuum system  1-41 
Valve handles 

air mixture control 4-2 
air outlet control 4-2 
autopilot control 4-30 

3-21 

X41 Italics indicate illusttcrtions. 
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T. 0. IC-47.1 INDEX 
W end A thrsi D 

Seelion Section 
and dad 

Page No. Page 'No. Valve handles (Coned) 

 

(eight, gross 5.3 autopilot emergency shutoff 4-30 Wheel, elevator trim trb 1-33 defrosting control 4-2 lin,Jshiel.l 

 

firewall shutoff 1-33 Alcohol speed control knob 4-10 Valve knobs. speed control  4-31 astrodome defrosting ....... ..... 4-5 Valves, firewall shutoff 1-33 astrodome defrosting blower control 

 

Vapor lock  3-28 handle  4-5 VER and IER range, ADF, VOR, ILS. GCA 
and TM AN approach procedure  545 

wipers ,  
lindshield deicing 

.1-31 

VIII command transmitter-receiver 4.12 control valve handles  4-10 Volt ammeters .  1-25 hand pump handle  4-10 

  

shutoff valve  4-10 

  

switch..• ....... ..... ......... ..... 4-10 

  

system  4-10 

Statm•up and ground tests 
%tuning 

9.6 ind speeds and directions 
ing 

5-16 

horn, landing gear 1-39 fire • 3-12 
sign and switches (some alteratt). 

 

fuel load 5-7 
paSsenger  3-27 load factors ...... 5-7 

5'. stem, engine fire detection 1-42 sng and Empennage Deicing SNstem  1.11 
%laming lights 

 

Wing and empennage deicing system 4-10 
generator I-25 

control handle  440 
oil pressure 1-19 

operation 4-10 
temperature. CrItli. ii 

%%eight 
altCratt gross 
balance 
loads 
Limilalions Chan 

4-7 

1-1 
2-I 
5-2 
5-6 

sure gage inrarg (lap 
control lever ..... 
emergency operation 
position indicator . 

'31ng flaps .„ ... ...... 

4-12
 

1-37 
3-29 
1-37 
1-37 

limitations. operationa t 2 
Italics Indicate Illustrations 

ALPHABETICAL 

A 

INDEX Of APPENDIX 

Constant Cruise Power Settings 

   

600 Bhp Per Engine  A2-8 1bbreviations . .11-5 530 Bhp Per Engine   .12-9 

 

Airspeed Position Error Correction 11-8 100 Bhp Per Engine  .12-10 Airspeed Terminology .11-5 450 Bhp Per Engine  12-11 

  

300 Bhp Per Engine  A2-12 

  

W) Bhp Per Engine  A2-13 

  

300 Bhp Per Engine  A2-14 

Calibrate Airspeed Correction for 

 

Conditions Data  A7-2 
Compressibility   .11-9 

 

Cruise at 1000 Feet Density Altitude  A7-3 
Characteristic Landing Speeds — Touchdowo 

 

Cruise at 7000 Feet Density Altitude  A7-4 
at 1.IVs  A6-7 Cruise at 10,000 Feet Density Altitude  A7-3 

ChalaCte  Take off Speeds — Liftoff 
at 1.IVs   A3-18 

   

Climb at 7000 Feet Density Altitude  A7-4 

  

Climb Power Settings  A2-7 

  

Climb to 10.000 Feet Density Altitude  A7-3 Density Altitude    Al-11 

    

X.9 
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INDEX T. 0. 1C-47-1 

E thru S 

Section 
and 

Page No. 

Discussion of t huts .... *14, A2 2, A3.2 
. ......... A4.2, A6.2 

Distance to stop - Aborted Take-off   A3-I6 

I Ifect of Humidity on Power Output .. A2-3 
Lngirse alibration urse - Auto Lean ..... A2.16 

rtgine AllbtAti011 LOST '4100 Rich . A2-1/1 

1-light Planning for Long Range roast 
Condition - Single Engine - Sea Level  33-114 

Flight Planning for Long Range Cruise 
Condition - Single Engine • 5000 Ft. A 3-10 

Flight Pliinning for Long Range Cruise 
Condition - Single Engine • 10000 Ft..... A5-20 

Flight Planning for long Range Cruise 
Condition • Two Engines - Sea Level .35-14 

Flight Planning for long Range Cruise 
Condition • Two Engine • 5000 Ft.  A3-13 

Flight Planning for Long Range Cruise 
Condition - Two Engine- 10000 Ft 

 
*3-16 

Flight Planning for Long Range Cruise 
Condition • Two Engine- 15000 Ft  AS- 1" 

Fuel Density Table ..... ..... ..... 31.17 
Fuel Flow Per Engine ....... .12-20 

Section 
and 

Page No. 

Long Range Power Conditions • Standard 
Day - Single Engine  AS-I0 

Long Range Power Conditions • Single 
Engine - With Skis  A5-12 

(mg Range Power Conditions - Standard 
Day - Two Engines 115-6 

Long Range Power Conditions - Standard 
Day • Two Engines - With Skis ..... A541 

1 

Maximum Endurance Power Condition - 
Two Engines  33-21 

Maximum Endurance Power Condition - 
With Skis • Two Engines  13-22 

METO Power Settings  A2-6 
MPH - Knots Conversion  Al-15 

Packed Snow Landing Grouwl Run - 
Skis Down • Touchdown at 1.1Vs - 
Wing Flaps - 45 Degrees  A6-6 

Power Off Stall Speeds • 0 Flaps  A6-8 
Power Off Stall Speeds 1 4 Flaps  A6-9 
Power Off Stall Speeds - 1/2 Flaps  A6-10 
Power Off Stall Speeds - Full Flaps ....  A6-11 
Pysclvometric Chart  A1-16 

ICAO Standard Atmosphere Table A1.12 

Landing  A7-4 
Landing Data  A7-2 
Landing Ground Rua - Touchdown at 

1.1Vs • sing Flaps • 45 Degrees  A6•3 
Landing Ground Run • Touchdown at 

1.1Vs - Wing Flaps .0 Degrees  A6-4 
Landing Immediately After Takeoff Data  A7-2 
Level Flight Performance - Two Engine  A5-3 
Level Flight Performance • Two Engine-

 

With Skis  A5-4 
Long Range Operation Problem  A7-2 

x.10 

A4.I9 
A7.4 

Sample Problem  A7-2 
Snow Landing Ground Run - Skis Down - 

Touchdown at 1.IVs - Wing Flaps - 
45 Degrees  A6-5 

Sources of Information  A7-2 
Summary of Charts  AI-6 

General Information 

Rate ai Climb - Climb Power - 36" 
JIG - 2350 RPM - Two Engine ... 34- lb 

Rate of Climb - Climb Power - 36" 
11•i HG -2350 RPM - Two Engine 

With Skis  *4-20 
Rage of Climb - Maximum Power - 48" 

HG - 2700 RPM • Single Engine  A4.21 
Rate of Climb - METO Power - 41" 

HG - 2550 RPM - Single Engine  A4-22 
Rate of Climb - METO Power - 41" 

HG - 2550 RPM - Two Engine  A4-17 
Rate of Climb - METO Power - 41" 

HG - 2550 RPM - Two Engine - 
With Skis 

Reserve Fuel and Cargo  
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T. 0. IC-47.1 
INDEX 

Sergio* 
Section awd 

and Page No. Page No. 

Take-off and Landing Crosswind 
Chart  A3-19/A3-20 

Take-off and Landing Data Card  A7-2. A7-5 
Take-off Data  A7-2 
Take-off Gross Weight Limited by 

100 Ft/Min Single-Er .ine Rate of 
Climb  A3-5 

Take-off Ground Run Distare, Runway 
Slope Correction  A3-14 

Take-off Path  A3-17 
Take-off Performance Ground Run 

Distance — Flaps Up  A3-6 
Take-off Performance Ground Run — 

Four JATO Units  A3-9 
Take-off Performance Ground Run — 

Two JATO Units  A3-8 
Take-off Performance Ground Run — 

With Skis — Ia., J.1TO Units  A3-11 

A3-7 

*3-10 

With Skis — Four JATO Units  A3-12 
Take-off Performance — Refusal speed A3-15 
Take-off Performance — Speed During 

Ground Rua — Two-Engine Take-off 
Acceleration  A3-13 

Temperature Conversion  A1-14 
Temperature Correction For 

Compressibility  A 1-10  

Time and Distance to Climb — Hot Day — 
Climb Power — Two Engine A4-6  

Time and Distance to Climb — Hot Day — 
Climb Power — Two Engine — 
With Skis   *4-14 

Time and Distance to Climb — Hot Day — 
Maximum Power — Single Engine  A4-8 

Time and Distance to Climb — Hot Day — 
Maximum Power — Single Engine — 
With Skis   A4-I6 

Time and Distance to Climb — Hot Day — 
METO Power — Single Engine  A4-10 

Time and Distance to Climb — Hot Day — 
METO Power — Two Engine  A4-4 

Time and Distance to Climb — Hot Day — 
METO Power — Two Engine — 
With Skis   A4-12 

time and Distance to Climb — Standard Day — 
Climb Power — Two Engine  A4-5 

Time and Distance to Climb — Standard 
Day — METO Power — Single Engine  A4-9 

Time and Distance to Climb — Standard Day — 
METO Power — Two Engine  A4-3 

time and Distance to Climb — Standard Day — 
MET() Power — Two Engine — 
With Skis  A4-11 

Time and Distance to Climb — Standard Day ••• 
Power — Single Engine  A4-7 

Time and Distance to Climb — Standard Day — 
Climb Power — Two Engine — 
With Skis  A4-13 

Time and Distance to Climb — Standard Day — 
Maximum Power — Single Engine — 
With Skis  A4- IS 

Take-off Performance Ground Run — 
Wing Flaps — 1 '4 Down .......... 

Take-off Performance Ground Run — 
With Skis  

Take-off Performance Ground Run — 

X-11./X-12 
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