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PREFACE 

Manuals arc charged to the employee to whom assi~Ted and are part of 
his authorized equipment and are not transferable. "lhc manual originally is­
sued to any employee shall be retained by him regardless of change of station 
and shall be surrendered only upon transition to a different ti~[ccaft in the case 
of Flight Manuals, and upon termination of employment for aU mmualS. 

Manuals issued to particular offices become the responsibility of the 
senior supervisor of that office, who is charged with the safekeeping, revision 
and for the transfer to his relief in the event of transfer or separation from the 
Company. 

This manual is. company property and is subject to recall at any time. 
This manual is restricted to the use of company personnel. 

MANUAL ASSIGNMENT , 

Copies of this manual will be assigned, or replacement made, only upon 
the written request of section head or higher supervisory level. 

REVISIONS 

Each revision is accompanied by a Revision Transmittal Slip (RTS). If 
transmittals are not received in consecutive order, mis'sing ones should be ordered 
immediately. 

Revised pages are to be inserted according to instructions on the Revision 
Transmittal Slip as soan as possible after receipt. Please complete reverse side 
of the RTS and return as indicated. 

Manual holders may submit revisions to this manual to the Manager of 
Flying for coordination and routing within the Company for approval. 

A definite procedure for handling manual revisions has been established 
to expedite the request. The Manual Revision Request Form FOPS-75S-Rl MIl 
be used for this purpose. Instructions for completion are printed 'on the reverse 
side of the form. 

P'OPS-7&3B-l0 
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. 
INTRODUCTION 

SCOPE. This manual contains the necessary ~-
structions for safe and efficient operation of the C-47 
and C-117. These instructioos provide you with a 
general knowledge of the airplane, its characteris­
tics. and specific and emergency procedures. Your 
flying experience is recognized, and therefore. basic 
principles are avoided. 

SOUND JUDGEMENT. Instructions in thi8 manual 
are for a crew expertenced in the operatioo of thi8 
airplane. Thi8 manual provides the best possible 
operating instructions under most cirCUlWltaDces. 
but it is a poor substitute for 80und judgement. Mul­
tiple emergencies. adverse weather. terrain, etc., 
may require modification of the procedures. 

PERMISSIBLE OPERATIONS. The Flight Manual 
takes a "Positive Approach" and normally 8tate8 only 
what you can do. Unusual operatioos or configura­
tions (such as asymetricalloading) are prohibited un­
less specifically covered heretn. Clearance must be 
obtaioed from office of Dio'D before any ques­
tionable operation is attempted which i8 not specifi­
cally permitted in this manual. 

STANDARDIZATION AND ARRANGEMENT. 
Standardization a8sure8 that the scope and arrange­
ment of all flight manuals are identical. The manual 
is divided into ten fairly independent 8ections to sim­
plify reading it straight through or using it as a re­
fe-:ence · manual. The first three 8ectioos must be 
read thoroughly and fully understood before attempt­
ing to fly the airplane. The remaining sections pro­
vide important information for safe and efficient mis­
sioo accompUshment. 

SA FETY SUPPLEMENTS. Information involving safe­
ty will be promptly forwarded to you. 

OPERATIONAL SUPPLEMENTS. Information invol­
ving operation8 wlll be promptly forwarded to you by 
Operational Supplements. 

CHECKLISTS. The Flight Manual contains only am­
plified checklist8. Abbreviated checklists have been. 
issued as seperate scroll or placard checklists. Line j 

items in the Flight Manual and checklists are iden- . 
tical with respect to arrangement and item number. 
whenever a Safety or Operational Supplement a.ffects 
the abbreviated checklist. write in the appIlcabl e 
change 00 the affected checklist page. As soon as 
poSSible, a. new checklist,. incorporating the change 
wlll be issued. 

FLIGHT MANUAL. This Flight Manual is the USAF 
T. O. 1 C - 4 7 - 1, with modifications as pertain to 
operation of Company C-47 type aircraft. Reproduc­
tion for nonmilttary use of the information or illus­
trations in this Flight Manual i8 not permitted with­
out approval of DFD. The integrity ofT. O. lC-47-1 
a8 to cross reference and indexing has been main­
tained whenever possible. Section II has been re­
written in its entirety to meet Company Standards and 
requirements but T.O. lC-47-1 has been followed as 
closely as possible. 

HOW TO GET PERSONAL COPIES. Each flight crew 
member is entitled to a personal copy of the Flight 
Manual, SafetySupplements, Operational Supplements 
and Checklists. The required quantities should be 
ordered before you need them to assure their prompt 
receipt. Make sure a system is established at your 
base to deliver these publicat ions to the flight crews 
immediately upon receipt. 

WARNINGS,. CAUTIONS, AND NOTES. The follow­
in, definittoos apply to ''Warnings, " "Cautions, .. and 
''Notes'' found throughout the manual. 

wa.N.N. I 

MOTE 

Operating procedures, techniques. 
etc.. which wtll result in personal 
injury or loss of life if not careful­
ly followed. 

Operating procedures, techniques, 
etc.. which will result in damage 
to eqUipment ifnot carefully follow­
ed. 

An operating procedure, ~chnique. 
etc •• which is conSidered essential 
to emphasize. 
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YOUR RESPONSlBlUTY - TO LET US KNOW. 
Every effort is made to keep tbe Flight Manual cur­
rent. Review conferences with operating personnel 
and a coostant review of accident and nt«ht test re:" 
ports assure inclusion of the latest data in the manual. 
Howevet. we cannot correct an error unless we know 
of its existance. In this regard. it is essential that 
you do your part. Comments. corrections. and 
questions regarding this Manual or any phase of the 
FUght Manual program are welcomed. These should 
be forwarded to DFD 

AIRCRAFT SERIES DESIGNATION. The C-47. C-
47A. C-47D and HC-47 aircraft will be referred to 
in this manual as C-t7 Series Aircntt. and the C-
117A. C-l17B and C-117C Aircraft will be referred 
to as C-117 Series Aircraft. Tbe R4D-l. C-47 H. 
C-47J. and TC-47K aircraft will be designated as 
R4D Series Aircraft. Information Commoo to all 
series will not carry a designation. except differ­
ences wblch are commoo to speciftc aircraft. 

MOTE 

Aircraft with The R-1830-92 engtne installed 
were designated C-47. C-47A. HC-47. R4D-l. 
or C-47H. Aircraft with the R-1830-90C en­
gine installed were deSignated C-4'1B, C117A. 
or C-47J. Aircraft with the R-1830-90D engine 
installed were designated C-47D, C-117B or 
TC-47K. The HC-47 is a C-47 modlfiedfor 
long range missions. Coverage of the VC-47 
(persoonel transport) aircraft in. this manual. 
as a result of varied modlftcations. will con­
sist of installations that are cummoo to the C-
47 Series Aircraft. 
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THE AIRCRAFT. 

The C-47. C-4-:-A, C-47B. C-47D. HC~47. C-ll-:-A, 
C-ll7'B, C-1l7C, R4D-I, C-4':"H, C-47J and TC-47K" 
.ucraft, maaufactured by the Doullas Aircraft Co .... 
peay, !ac., are nrin-enlioe, lo ....... inl IDoaoplanes, 
equipped with a retractable main landia, aear. The 
C-.47 series and R4D series aircraft ar~ desiped 
fa« use as carlo, ambuJaace a« troop transp«ts, 
wbile tbe C-1l7. series aircraft are persOlUlel trans­
porta. The HC-4:' is a C-47 series aircraft .,.ufied 
by' Land Air, CheyeDDe. 1'y0lai.Ds. fa« I.., ranle 
missioas. Some aircraft baTe p'O'f'isioas fa« carryia, 
p'opellers aad releasable patachute packa oa the 
madenide of the faselale. 

M.AIN DIFFERENCES TABLE. 

The _ia differences table shows boch die C-47 and 
C-1,17 series aircraft for cmaaJatm c~pMiSOG. 

AIRCRAFT DIMENSIONS. 

The p'iacipal di.enslaas of the aircraft are: 

s,..a •.•..•.•.••.•••.•••••.•••...•..•..•.. ~ feet 
LenJCh ..................... 64 feet 5~.inches 
Hellht ••••••••••••••••••••• 16 feet 11 iaches 

AIRCRAFT GROSS WEIGHT 

The desip landinl lross .... eilbt for NORMAL opera-
tion is 26,000 pounds; bo ... ever,· the maximum per-
missible ... eiabt of the aircraft can vary within broad 
limits, dependinl on certain "eiabt controllinl cri­
teria. For more detailed ... eiJbt information. see 
Operational fleilbt Limitations, Section V. . 
INTERIOR ARRANGEMENT; 

The C-.47 series aad R4D series aircraft .e desiped 
to cury ftl'ious loads. Foldt.., benches fa« 27 a« 28 

MAIM DIFFERENCES TABLE 

ITBM C-47. C-47A C-47B. C-47D HC.-47 C-1l7A. C·1l7B R4D-l. C47-H 

ENGINE R-' •• 12 R-' •• IOC. C-.7B R-' •• IOD R-' •• toC, c-n7A R-I.JOoIZ 
R-lIJ01OD. C-.7D R-I.JOoIOD. C-I'7B , 

ASTRODOME YES SOME YES NO 
. 

CARGO DOORS YES SOME YES NO 

AIRLINER SEATS NO SOME NO YES 

MAIN CABIN EMeRGENCY EXIT 2 2 2 I 

CARGO SPACE HEATER NO NO SOME NO 

APP SOME SOME SOME SOME 

BUFFET NO NO NO YES 

NAVIGATOR'S STATION YIES YES VES NO 

FUEL TANKS • • • .. 
SKIS SOME SOME SOME NO 

ALARM AND WARNING SYSTEM YES YES YES NO 

STEWARD'S SEAT NO NO NO YES 

PARA PACK PROVISIONS YES YES YES NO 

PARATROOP PROVISIONS YI!S YES YES NO 
/ 

JATO YES YItS ~YES NO 

~ 

\~ 

~ , 

~" 
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,...eapr. 11ft wcaUed aI., hath .ide. al me .a 
caw. c~ ..... _d .. u aabaJuce 
..... pare, 15 to 24 litter. (depeacliaJ _ litter .rup­
__ ) eM be • ...ned. Loed .... pr~i.i_. penIlt 
_pM ala ftftety al ... ('Jawe 1 "!1). 

OlD C-117 aerie. aircraft, die -.ia cabia i. eqaipped 
.ida 21 adjutable recliaia. ,...eaaer Mat. ad _e 
foldiaa .eat far die fllabc .teward. TIle .... eapr 
Mala 11ft ~ •• efta row. al daree .eala each, 
.ida daable 8eata .. die left aide al die al.le ad 
.... e aeata .. die' 'iIM. A buffet ia .. tailed • 
die NtIf al die ... c:abia _ die left aide jut aft 
al die ,.. ....... .-....ce daar ... taftCary c ... 
....... b IGCated aft al dIe.aiD caWa (fip'e 1-1). 

PLIGHT ClEW (C4 AND 140 SlIIES AlICRAPT) 

Accll __ 1t'Iat.. 11ft prodded ',. • crew of sU:: 
pilot. co-pUot, radio opetatCIt.l ___ ater, _ft._, 
- 0JaM INC"" (fiawe 1-1). 

PLIGHT CIIW (Can7 SlIIIS AlICIAPT). 

AC'COBPdad... 11ft .-.ided ,. • crew al 'Ga': 
....co-piloc, radio operuar, ad .teward (lipe 
I-I,. A fo1d1aa M. b at80 pr~ided _ ... air­
aaft, ,aft al ad betweeo die p&t .d co-pilot, far • .......... 1..,. 
INGINI. 

TIle aircraft i. powered by two 14-eylinder, twin­
rOw .. radial, air cooled Pratt ad Wldmey R.-183O-9OC, 
R.-183O-9OD •• R.-183()0092 e"-•. The R.-1830-90D 
• &-1830092 eD" lacorparate. a ."Ie .peed 
.. pal .1!pftC_"', ad die R.-1830-SJOC eo ... 
lDcarparaee. .• .iDp...... 2-.peed iDtell'lII • .,.. 
~... 011 __ airc:raft, .illt the R.-1830-9OC 
.. _ .. tailed, die Wah "owet ... beeD ..de u.. 
operad.... All iDleca- type car_ec .... direct-
cruIdaa atarter, • • coabiDui_ elecuic-iDettia, 
direct cruIdItI .ana ia "taDed. 

THlOnLI LIVIIS AND AtICTIOM LOCK. 

Two dIroa1e leYet., ___ ted _ die eoaaol pedeatal 
(2, fipre 1-10), .. CODDected by • Cable .,..c .. to 
die dnale CGaUo1 .. each ..... tar. TIle dtroctle~ 
.. .edluica1ly aperacedud eqalpped :.ng • 
fricdGa.type lock to ....... c::re4Ipiq al die ~tIOl. 
(" s. ... l'!'lO). '!'be plac.tded cbrotde poaidca. 
.. a.OSB ... OPEN. TIle dIrottle ..... beNe .. 
die .. poIJd •• 1. uecI far die deaired power Ntdq. 

MlXTUII CONTIOL LIVIIS AND THUMI 
LATat LOCK. ' 
Two IIiatwe CCIIIuol Ie ... ,., __ ted .. die IIfIIPet 
riIM aide 01 die coatrol pedestal (3. fi8lue 1-10) are 
connected by a cable system to the mixture cootrol 
00 each carburetor. The mixture control levers have 
the· following positions: IDLE Cur-OFF. AUTO­
LEAN, aDd AUTO-RICH. The IDLE CUT-OFF posi­
tion cuts off all fuel flow to the engine, except fOt 
pflm1Dg. The AUTO-LEAN position automatically 
provides the fuel air ratio required fOt cruise oper­
ation with normal cylinder head temperature. The 
AUTO-RICH position provides a richer fuel-air ratio 
fOt the higher power settings. Each mixture control 
lever is e':Juipped with a thumb-Iatcb lock which 
mechaDically releases the lever when depressed. 

CARBURETOR AIR SYSTEMS. 

One of three types of carburetOt air induction systems 
is installed in the aircraft: ram, ram-filtered, or 
ram-nODtam filteted. 

NOTE 

On some aircraft the carburetor doors may 
be checked visually fOt operation 

RAM-TYPE CARBURETOtt AIR SYST'EM. 

Tbe ram-type carburetOt air system (figure 1-3) 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 me carburetOt throat, ;;., ram air fl9ws 

inside the cowling past the exhaust collectOt ring 
aDd is prebeated priOt to entering the carburetOt 
throat. The source of air supply is detenniDed by 
tbe position of tbe carburetOt air preheat door in the 
carburetor air intalce throat. 

. CarbuNtor-Air Control Lev.... and Friction Lock 
Lever. . 

Two carl.Muetor air control levers. one for eacb 
engine, mounted on the ript side of the control 
pedestal (4, figure 1-10), mecbanically cootrol tbe 
movement of their respective prebeat door in tbe 
carburetor air intake throat. The control levers 
have HOT and COLD placarded positions. In 
the HOT position, the carburetor air preheat door 
shuts off the ram air. flow to allo .... th~ prebea'ted 
air to flow &om inside lite co .... ling past lite edtaust 
collector ring aDd into the carburetor. In the COLD . 
position, the preheat door shuts off the preheated air 
flo.... aDd allows ram, air to flo.... &om the scoop '-0 the 
carburetOt (figure 1-3). Intermediate positions are 
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TO PRE·HEATED AIR FLOW AND OPEN TO RAM AIR FLOW 

B. RAM TYPE AIR DUCT WITH ROTOR DOOR OPEN TO 

c. FILTERED RAM TYPE AIR DUCT WITH ROTOR DOOR OPEN TO 

FILTERED RAM AIR FLOW AND CLOSED TO PRE-HEATED AIR FLOW 

D. FILTERED RAM TYPE AIR DUCT WITH ROTOR DOOR CLOSED TO 

FILTERED RAM AIR FLOW AND OPEN TO PRE-HEATED AIR FLOW 

Figure 1-3 (Sh .. t J of 3) 
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_ RAM AIR 

_ HOT AIR 
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+-- CARBURETOR AIR INTAKE THROAT 

A. RAM AIR FLOW 
NONRAM DOOR CLOSED. DIRECT 
UNFILTERED RAM AIR TO CARBURETOR. 

FILTER CARTRIDGE 

NONRAM DOOR 

B. CARBURETOR HOT AIR 
RAM AND NON RAM DOORS CLOSED. 

HOT AIR TO CARBURETOR. 

c. NONRAM AIR FLOW 

figure ,.J, (SIt .. , 3 01 3) 

RAM DOOR CLOSED. NONIAM, 
FILTERED AIR TO CARBURETOR. 
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used to regulate the carburetor air temperature as 
required. i\ friction-type lock lever is insta Ued 
adjacent to the carburetor air preheat control levers 
for lo<;king them in any desired position. 

RAM-NONRAM FILTERED-TYPE CARBURETOR 
AIR SYSTEM. 

The ram-nonraJD filtered-type carburetor air system 
(figure 1-3) provides three ways of supplying air to 
the carburetor. An airscoop fairing e]J:tending from 
the leading edge of me engine accessory cowling to 
approximately halfway back 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 carl:>uretor throat. Preheated air 
flows from inside the eogine cowling past the ex­
haust collector ring and into the carburetor throat. 
The source of air supply is determined by the posi­
tion of the ram, nonram, 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 conttolled 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 Lever. and Prl'ctlon 'Lock 
Lever. 

Two carburetor air conttol levers, ooe fOf' each 
engine, mounted on the right side of the control 
pedestal (4, figure 1-10), mechanically control the 
movement of their respective preheat door in the 
carburetor air intake throat. The control levers 

have HOT and COLD placarded positioos. In tbe 
HOT position, the carburetor air preheat door shuts 
off the ram and nonraJD air flow to allow the pre­
heated air to flow &om inside the cowling, past the 
exhaust collector ring, and into the carburetCM'. In 
the COLD position, the preheat door shuts off the 

flow of preheated air and allows ram or nonram 
filtered air to flow &om 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 to the carburetor air 
preheat control levers for locking them in any de­

sired position. On some aircraft, the conttol levers 
have three placarded positions, HOT, RAM, and 
FILTERED (figure 1-5). 

Figure '-4 

. CARBURETOR AIR 
CONTROL LEVERS 

LA TE AIRCRAFT 

I. CARBURETOR AIR CONTROL FRICTION 
LOCK lEVER. 

2. CARBURETOR ' AIR CONTROL LEVERS. 

Figure '-5 
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Air Filter Control Handle. 
(Some Aircraft) 

The ram-nooram carburetor air filter control bandle, 
located on the bulkbead aft of the pilot's seat (figure 
1-4), mecbanically controls a bydraulic valve that 
directs tbe flow of bydraulic pressure for tbe oper­
ation of me ram door and the nonram door in eacb 
carburetor airscoop. On some aircraft. this control 
baadle bas OPEN (nomam), CLOSED (ram), and 
OFF positions. On otber aircraft. the po,sitions are: 
FILTERED, (nonram) , UNFILTERED (ram), and 
LOCKED. In tbe OPEN or FILTERED position, the 
.... door sbuts off tbe ram air flow and tbe nonram 
door is opened CO allow nooram filtered air to flow 
eo die carburetor. ptOYided me preheat conttol lever 
is in die COLD position. In me CLOSED or UN­
FILTERED po_ition. the nonram door shuts off the 
DOaraID fUtered air flow and me ram door is opened 
to permit ram air to ,flow to me carburetot. provided 
the preheat control lever is in me COLD position 
(fipe 1-3). Wnea me lilt filter control handle is 
placed in a desired position. sufficient time must be 
allowed for hydraulic actuation befote the air filter 
control handle is m ..... aed to OFF or LOCKED to 
relieve the system pressure. The doors will remain 
in this position until the control handle is used to 
select another position. 

Car.retor Air T .... peratur. Indicators. 

A 2S·volt, d-c dual carburetor air temperat ..... e in· 
dicator, graduated ,in degrees centigrade from -500 

to + 1500 , is mounted on the main instrument panel 
(15. fig ..... e 1-11,23. figure 1-12). 

Carl,uretor Air COfttrol Sel.ctor Switch •• 
(s... Aitcraft). 

Two rotary. 5-position carburetor air control se­
lector switches. one for each carburetor. are 

located on the left side of tbe cockpit immediately 
aft of the main instrument panel. Each switch has 
the following positions: HOT AIR, OFF, FULL 
COLD, FILTER, and FULL COLD. The HOT AIR 
position of the switch energizes a 28-volt doc motor 
which, through Il cam and cable system, closes the 
aft (nonram) door and the induction valve (forward) 
door to shut off the ram air supply admitting pre­
heated air to the carburetor (figure 1-3). The FULL 
COLD positions of the switch energizes me motor 

to close the aft (~·ram) door and the induction 
valve door to shut off the preheated air supply, 
admitting ram airflow ~o the carburetor. The FILTER 
position of the switch energizes the motor to posi­
tion the induction valve door to shut off the flow of 
ram and prebeated air. and open the aft (non-ram) 

. 
door to supply filtered noo-ram air to the carburetor. 
The OFF position opens the circuit to deenergize 
the motot. The electrical circuit for the motot in· 
corporates micro and limit switches which auto­
matically shut off the motot when the doors are 
properly positioned for the selected airflow. 

COWL FLAPS. 

.~Il company operated aircraft have fixed cowl flaps. 

IGNITION SYSTEM. 

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

Ignition Switch ... 

The ignition switch unit is located above the vee of 
the windshield (6, figure 1-6) and incorporates a 
master ON-OFF switch and an ignition switch for 
each engine. Each engine ignitioO switch has four 
positions: OFF. L, R, and BOTH. The master ON· 
OFF switch grounds out all four magnetos (both 
magnetos of eacb engine) wben in the OF F position. 
The ON position leaves the control of the magnetos 
to each engine ignition switch. When the engine 
ignition switch is positioned to L, the left ..IDA&.qelQ 

provides ignitioo fel the rear sparle plugs and the right 
magneto is grounded. When the engine ignition 
switch is positioned to R. the ti,UI magneto provides 
ignition for the !!;.2!!! spark plugs and the left magneto 
is grounded. When the engine ignition switch is 
positioned to, OF F, both magnetos for that engine 
are grounded' -..d both &ont and rear spark plugs 
will not fire. When the ignition switch is iQ the 
BOTH positioa, both magnetos for that engine are 
able to generate current fot the ignition system and 
all spark plugs can fite. , 

PRIMING SYSTEM. 

The priming system functions as an aid in starting 
the engines by injecting fuel from a primer line into 
the blower throat. 

Prilller Switch (C· ... 7 and C-117 Seri •• Aircraft). 

A 3-position, 28-volt d-c engine primer switcb, 
mounted on the electrical control panel (15, figure 
1-13), is a momentary-type switch spring loaded to 
the OFF position. The RIGHT (down) position of 
the switch eoergizr:s tbe right engine primer solenoid 
valve to direct fuel under pressure to the right engine 
for priming. The LEFT (up) position energizes tbe 

I 
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engage tbe starter. Placiog the STARTER ENER-left engine primer solenoid valve to direct fuel 
uoder pressure to the left engine for priming. Tbe 
OFF positioa opens the engine primer circuit. 
Priming fuel pressure is provided by the booster 
pumps when the booster pump is ON. 

Oil Diluti_ .d Prl .. ., S~ltc"'s (SoIM Aircraft). 

Two yposition,' 2a-volt d-c oil dilutioo 'aad primer 
.witcbes, one for each engine, are mouoted on tbe 
electrical control panel (20, fiFe 1-14). Tbese 
switches ere the momentary-type, spriog loaded to 
the OFF position. When either switcb is placed in 
t he ENGINE PRIMER (down) posirion. the respective 
engine primer solenoid valve is eoergized to' direct 
fuel wtder preasure to the engine for priming. When 
either switch is beld in the OIL DILUTION (up) 
poait,ioo. a 2a-volt d-c circuit energizes tbe oil 
dilution solenoid. and fuel is introduced into the 
eogine oil inlet Jine for dilution of the engine oil :0 
aid in cold weather starting. PriminR fuel pressure 
is provided by the booster pumps when the booster 
pump is ON. 

ST ARTING SYSTEM. 

A direct craaking or, on sOIDe aircraft, a combination 
inertia-direct-cranking starter with a solenoid mesbing 
device, is mounted on each engine. The starters are 
operated by switches, located in the cockpit. 

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

in the LEFT (upper) positioo. energizes tbe" starter 
for the left engine. Placing the STARTER MESH 
switch in the RIGHT (down) positioo meshes tbe 
right starter. Placing the STARTER MESH switch 
in the LEFT (up) position meshes the left starter. 
80th switches are spring loaded to the OFF (center) 
position. 

ENGINE INSTRUMENTS. 

All engine instruments are dual iodicating. A direct­
reading manifold .,...nure gage on the main iostru­
meot panel indicates tbe pressure i..o incbes Jig in 
eacb enalne intake manifold. A 2S-volt d-c carburetor 
air temperatute indicator and It. sell-generated cylin­
der bead temperature indicator (wbicb indicates 
temperature for tbe rigbt engine from No. I cylioder 
and for the left eogine from No. 13 cylinder), all 
calilwated io de,,~('es centigrade. are mouoted 00 

tbe main instrument panel (13. 15, figure 1-11. and 
23. 27, figure 1-12). A self-generated tacbometer 
is installed on tbe main instrument pane 1. 

• Starter Switch .. (Direct Cranking). 

Two 2-position starter switches, one for eacb engine, 
are mounted on tbe electrical control panel. The 
RIGHT switcb engages tbe 2S-volt d-c starter for tbe 
right eqgine; tbe LEFT switcb engag~s the starter 
for the left engine. 

SOIH aircraft are equipped witb one 3-position spring­
loaded switcb. Tbe down position engages tbe 
starter for the RIGHT engine; tbe up position en­
gages the starter for the left engine. The switcb 
is spring loaded to the off (center)position. 

Starter Switch .. (Inertia-Direct Cranking). 

Two }-position starter switches. one for ENERGIZE 
aad one £or MESH. are IPOUnted 011 th~ electrical 
control panel (16, figure I-B. and 17. IS, figure I-
14). The STARTER ENERGIZE switch is used to 
energize the 28-volt starter motor aDd build up 
sufficient inertia before tbe STARTER MESH switcb 
is used to energize the solenoid mesbing device to 
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COCKPIT ARRANGEMENT - TYPICAL 
LEFT SIDE 

13 12. 11 

1. CLEAR VISION WINDOWS 
2. OXYGEN PRESSURE GAGE AND FLOW 

INDICATOR 
3. LEFT ELECTRICAL PANEL 

4. FLUORESCENT INSTRUMENT PANEL LIGHT 
5. WING FlAP POSITION INDICATOR 
6. IGNITION SWITCHES 
7. TAIL WHEEL LOCK LEVER 

10 9 8 7 

8. THROTTLE FRICTION LOCK 
9. SHIELDED MAP READING LIGHT 

10. WINDSHIELD ALCOHOL DE-ICING VALVE 
CONTROL HANDLE 

11. INTERPHONE CONTROL PANEL 
12. RADIO FILTER 
13. P ROPELLF.R DE-ICER RHEOSTA T SHUTOFF 

VALVE AND l_AN~ 
14. OXYGEN FLOW REGULATOR 
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COCKPIT ARRANGEMENT - TYPICAL 
RIGHT SIDE 

2 3 8 4 S 6 7 

17 16 1S 14 13 12 11 10 9 

WINDSHIELD WIPER CONTROL VALVE 9. OXYGEN FLOW REGULATOR 
PILOT'S RADIO CONTROL PANEL 10. RADIO FILTER 

RIGHT ELECTRICAL PANEL 11 . INTERPHONE CONTROL PANa 

SPARE LIGHTS 12. WINDSHIELD DE-ICING CONTROL 

OXYGEN PRESSURE GAGE AND FLOW INDICATOR VALVE HANDLE 

~ARBURETOR DE-ICING CONTROL 13. SHIELDED MAP READING LIGHT 

VALVE HANDLE 14. COWL FLAP HANDLES 

CO-PILOT'S OVERHEAD FLUORESCENT 15. FLUORESCENT INSTRUMENT LIGHT 
LIGHT 16. HYDRAULIC SYSTEM PRESSURE GAGE 

8. CLEAR VISION WINDOW 17. LANDING GEAR PRESSURE GAGE 

figure 1·7 
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COCKPIT ARRANGEMENT - TYPICAL 
LEFT SIDE R4D SERIES AIRCRAFT 

2 

3 

21 
4 

5 

6 

7 

• 
16 

9 

6 

14 

BIC1IICAI. CONTJOL PANEL 10. CONTROL PEDESTAL 19. FLEXiBlE HAND WARMEI AND 

WllCJSHIILD DIFIIOSTER HOSE II. SEAT AND SAFETY BELT DEFROSTER HOSE 

SIE.D8) lAMP 12. FORWARD AND AFT SEAT ADJUSTING 20. FUEL SYSTEM FLOW DIAGRAM 

SUPaCHAlGII HANDLi· 
CONTROL 21. OXYGEN REGULATOR 

13. PROPELLER DE-ICING FLUID ISOMI AIICIAFTJ 22. WINDSHIELD DEfROSTB AND HAND 
SUPPLY TANK WARMER CONTROl VALVE HANDLES WllCJSHBD WIPSI OPERATING 

14. PROPEllER DE-ICING RHEOSTAT MICHANISM 23. OXYGEN REGULATOR TO MASK HOII 

PWOIIISCENT lAMP 15. WINDSHIELD DE-ICING CONTROL VALVE 24. COMMAND RECEIVEJt PAN&. HANDLE CONTROL HEAD 
C-..rf0i AIR CONTROL SELECTOR 16. INTERPHONE JUNCTION BOX 25. COMMAND TRANSMITTEI 
CON1IOL WHEB. 17. RADIO FILTER BOX CONTROL PANEl 

PILOT'S CHECK UST 18. SUIT HEAT RHEOSTAT 26. HAND FIRE EXTINGUISHER 

figure 1-8 
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COCKPIT ARRANGEMENT - TYPICAL 
RIGHT SIDE R4D SERIES AIRCRAFT 

2 3 4 5 6 7 8 9 10 

ElKTRICAL CONTROL PANEL 16. HYDRAUUC CONTROL PANEL 

RADIO COMPASS SWITCH 17. WING AND EMPENNAGE DE-ICING 

RADIO COMPASS REMOTE CONTROL UNIT SYSTEM CONTROL HANDLE 

AZIMUTH CONTROL 18. COCKPIT MIXING CHAMBER CONTROL KNOI 

OXYGEN PRESSURE GAGE AND FLOW INDICATOR 19. CONTROL PEDESTAL 

WINDSHIELD DEFROSTER AND HAND WARMER 20. FORWARD AND AFT SEAT ADJUSTING CONTIOL 

CONTROL VALVE HANDLES 21. SEAT AND SAFID BaT 

VHF COMMAND RADIO CONTROL PANEL 22. WINDSHIELD DE-ICING CONTROL VALVE 

UAISON RADIO POWER SWITCH 23. MICROPHONE HOOK AND HOLDER 

CO·PlLOT'S JUNCTION BOX 24. COWL FLAP HANDLES 

OXYGEN REGULATOR 25. CONTROL WHEEL 

OXYGEN REGULATOR TO MASK HOSE :16. FWORESCENT LAMP 

INTERPHONE JUNCnON .oX 27. SHIELDED LAMP 

RADIO FILTER BOX 28. SHIELDED MAP READING LAMP 

SUIT HEATER RHEOSTAT 29. WINDSHIELD DE-ICING HAND PUMP HANDLE 

FLEXIBLE HAND WARMER HOSE 30. WINDSHIELD DEFROSTER HOSE 

figure 1-9 
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CONTROL PEDESTAL - TYPICAL 

1. PIOPlWI CONTIOL lIVEIS 

2. THIOnLE LEVElS 

3. MIXTUII CONtIOL LEVElS 

4. CAIIUIITOI All COHTIOL LEVElS 

5. liGHT ENGINE FUEL TANK SELECTOI 

6. THIOnLE LEVEl MICTION LOCK 

7 • PAIKING llAKI CONTIOL KNOI 

•• AIL.ERON TRIM TAB CRANK AND INDICATOR 

9. CROSS-FEED CONTROL. VAL.VE HANDL.E 

(SOME A MODEL.S) 

10. AUTOPILOT CONTIOL VALVE HANDLE 

11. RUDDER TRIM CRANK AND INDICATOR 

12. TAIL WHEEL LOCK LEVEl 

n. LEn ENGINE FUEL TANK SELECTOI 

14. EL.EVATOR TRIM TAB WHEEL. AHD INDICATOR 

figure .·.0 
MANIFOLD 

PRESSURE INDICATING SYSTEM: The pressure in­
dicated on the manifold pressure gages, located on the 
center of the instrument panel. is taken from the intake 
manifold of each engine. The direct reading dual gage 
measures the amount of pressure in inches of mercury. 
and a piping system connects the gage to the blower 
case on each engine •. A selector valve, located on the 
back of the instrument panel and controlled by a single 
handle control on the instrument panel. provides for 
bleeding of moisture from both the instrument and en­
gine piping during engine warmup. This selector valve 
also provides for reversing the reading of the dual man­
ifold pressure gage as a check to determine whether or 
not a' faulty gage is causing an incorrect reading. For 
example, with both engines operating, if the gage 
pointer marked L for LEFT ENGINE is showing a low 
reading, the selector valve handle may be moved to 
OPPOSITE ENGINE. If the L gage pointer still shows 
a low reading, it is an indication that the manifold 
pressure gage is faulty. However, if the L gage pointer 
now shows a normal reading and the R gage pointer 
drops to a low reading, it is an indication that the 
manifold pressure for the left engine is low. 

00 not attempt to bleed moisture 
from the in strument or the en~ine 
piping with engine manifold pres­
sure above haromC'tric pressure. 
If above barometric pressur(" the 
lines will fill rather than bleed. 
and possible fuel ."pilla~e behind 
the main instrument pand will r('­
suit in a fire hazard. 

Fuel Pressure Goge. 

, . 

A dual, direct-reading, hydrostatically operated. fuel 
pt'essure gage is mounted on the main instrument 
panel (26, fi~ur(' I II. and 30, fig,ure 1-12), and is 
calibrated in pounds per square inch. Two Jines 
connected to the fuel pt'essure gage in the cockpit 
connect to each carburetor. 
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Oil Pr ... ur. Gop. 

A dual, direct-readio8, hydrostatically operated oil 
JIl'ess .. e pse is I80IIDted 08 tile _ia buluameilt· 

, panel (27, fiS .. e l-U, aad 31, fipe 1-12) aDd is 
calibrated iD pouads per square ioch. 

011 T ... .,.,.,. I"clleotor. 

A dual, 28-volt d-c oil temperarwe indicator, .adu­
_ed in de.ees ceatisiade, is I80IIDted GIl the maiD 
histNmeat pt.ael (25, fipre l-U, aDd 16, fis .. e 1-
12). A temperature bulb GIl tbe rear of the eDsine 
accessory case or iD the oil supply pipe aft of the 
oil diJutiGll fuel pipe cClDDectiGll furnishes remote , 
ladicatiGll to the temperat .. e ladicator of :he oil 
eDteriD8 the eD8iae. 

PROPELLERS. 

A Hamilton StaDdard 3-bladed, full.featheriDB, hy­
dramatic propeller is pc'ovided for each eDsiDe. The 
pc'opeller soveraor GIl each eDB- autOllDlltically 
maiDtaiDs coastaDt eD8iDe speed by chaD8ias the 
pc'opeUer blade aD81e throu8h the CGllstaDt speed 
raD8eto compeDsate for chaD8es iD altitude aDd 
throttle seniD8' The blade aD81e is cbaD8ed hy­
draulically by the (Jow of eD8iDe oil UDder press .. e. 
The eDgine oil for pc'opeJler featheriD8 is suppJied 
from a reserve iD the bottom of the oil tok, and 
pressure is provided by a 2a-volt d-c propeller 
featheriD~ rump. 

PROPELLER CONTROL LEVERS. 

Two pc'opeller controJ levers, Jocated 011 the COD­

trol pedestaJ (I, fipre 1-10), throu8h mechaoical 
Jlabse provide for adjustmeat of the propeJ)er 
sovemor on the Dose sectioa of each ea8iDe. The 
c08trol Jevers have INCREASE (hi8h rpm) aDd 
DECREASE (low rpm) pJacarded positiGlls. IDter­
mediate positiGlls of the Jevers are used to re8uJate 
r.,. as desired. The 8overDors maiDtaiD CODStaDt 
JIl'opeIJer speed, as seJected by the coatrol Jevers. 

PROPELLER FEATHERING SYSTEM 

Two push button propeller feathering switches, one for 
each propeller system, are mounted on the electrical 
control panel ( I -:-, la, Figure I-B. and 3. 9. Figure 
1-14). Each switch is used in conjunction with a pro­
peller feathering relay and a featherinlt pump motor. ' 
When either propeller featherinlC switch is pushed IN to 
feather a propeller, the control relay connects the feath­
ering pump motor to the 24 volts DC main bus in the 
firewall junction box. At the same time, a holding coil 
in the sv .. itch is grounded and holds the switch IN until 

the prope))er reaches the feathered position. causinlC 
the.oil pressure to build up sufriciendy to open the 
pressure limit s'\1dtch and de-enerlCize the hoJdinlt coil. 
11len the holdinlt coil is de-energized. the featherinlC 
button pops out and the feathering rump motor and re­
lar are de-energized. The feathering operation may be 
iDterrupted by maDually PUlliD8 out the feathering 
switch_ SiDce areater oil pressure is required to un­
feadler die ptopeller, die pressure limit switch remaiDs 
opeD; dlerefore, the feadlenD8 switch must be held 
closed to uafeather die ptopellet. When the ptopeJJer 
fea:dleM8 buttoD is depressed to uDfeatherthe pto­
peJler. it must be held iD maDually uatil the propeller 
blades have moved out of die feadlered position aDd 
approximately 800 RPM is iDdicated 011 the tachometer. 
Due to die importance ,of the propeller. feathering cir­
cuit. DO circuit ~otective devices are provided on 
most Ai:iCra~Peller featheriD8 is taken 
from a reserve in the main oil supply tank, outsidr of 
die hopper tank. ' 

~ 
If the featherin8buttoD fails to pop 
out after the propel,1et has reached 
die feathered position, it must be 
puJ1ed out manuaJIy or the propeller 
will unfeather and possible over­
spe~. 
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MAIN INSTRUMENT PANEL-TYPICAL 
(-47 AND C-117 SERIES AIRCRAFT 
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1. IWX GATI COMPASS .... TII 14. ALTlMETII. cC).IIIU)rs 2 •• MANI'OlD PRESSURE GAOl IDUAI.I 
INDICATOI 15. CAllUllTOi AIR TlMPllA1UII 29. TACHOMITII IDUAIJ 

2. AItIPBD INDICATOR. PI.OrS INDICATOI IDUAIJ 30. CAlION MO~XIDI WARNING 
I. QOCI( 16. RADIO MAGNmC INDICATOIIIMII UGHT (C·1111 

4. COUISI INDICATOI AND 17. carneAL TEMPl!lATUlE WARNING 31. CAlION MONOXIDE RESET IU1TON 
MA.a IIACON UGHT UGHTS (C·1111 .. AnRUDI INDICATOI 11. LANDING GEAR INDICATOI UGHT 32 • VIITICAL vaOCITY INDICATOI ... UDIO MAGNE1'IC INDICATOI IIMD (lED) 33. nJlN..AND-SuP INDICATOI 

7. AUTOPILOT DIIEC1'IONAL INDICATOI 19. DOOR OPEN WARNING UGHT 34. DIIECTIONAL IN:" .CATOI .. AUrOflLOT AmTUDI INDICATOI 20. LANblNG GEARINDICATOI UGHT 35. ALTIMETEI. Nors 
(GREENI 

t. ENGINI FIlE DETIC110N WARNING 36. RUX GATE COMPASS WARNING 
LIGHTS AND lEST swnCH 21. STAnc PRESSURE SElECTOI YALVE UGHT 

10. AUrOflLOT VACUUM GAGE 22. AUTOPILOT OIL PRESSURE GAGE :D. RUX GATE COMPASS CAGING 

'11. AIISfIID INDICATOR. cO-fIII.ors 23. DE-ICING SYSTEM PRESSURE GAGE SWlTCH " 

12. FIR All TEMPllA1UII 24. FUEL QUANTITY INDICATOR 3a. HEAT SYSTEM WARNING LI,"'1T 

INDICATOI 25. OIL TEMPElATUlE INDICATOI (DUALI 39. ALTIMETER CORRECTION (.. RD 

11. CYI.N)II HfAD TEMPllATUIE 26. FUEL PRESSURE GAGE IDUAIJ 40. FUEL CROSSFEED SWITQt 

INDICATOI (DUAIJ 27. OIL PRESSURE GAGE (DUAIJ 41. FUEL DUMP SWITOtES 

figure I-ll 
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MAIN INSTRUMENT PANEL-TYPICAL 

2 3 4 S 6 7 

41 40 39 38 37 36 35 

1. RADIO MAGNETIC INDICATOR IIMII 
2. AIRSItEED INDICATOR' (PILOT'S) 
3. CLOCK 
4. DIRECTIONAL INDICATOR 
5. PLUORI!SCENT LIGHT SWITCHES 
6. REMOTE COMPASS INDICATOR 
7. MARKI!R lEACON INDICATOR LIGHT 
8. GLIDE SLON AND COURSE INDICA TOR 
• . ATTITUDE INDICATOR 

10. AUTOPILOT DIRECTlONAL INDICA TOR 
11 . MAGNETIC (STANDBY) COMPASS 
12. AUTOltlLOT ATTITUDE INDICATOR 
13. AUTOPILOT VACUUM GAGE 
14. COMPASS CORRECTION CARD 
15. AIRSJtEED INDICATOR (CO-It!LOTS) 
16. OIL TEMPERATURE INDICATOR 

(DUAU 

17. flEE AIR TEMNRATUIE 
INDICATOR 

R4D SERIES AIRCRAFT 

8 9 10 11 12 13 14 lS 16 17 5 18 19 

34 33 32 31 30 29 28 27 26 2S 24 23 22 21 20 

18. ALTIM!TER ICO-PI LOT 5) 

19. CRITICAL TEMPERATURE 
WARNING UGHTS 

20. LANDING GEAR INDICATOR 
LIGHT (RED) 

21. LANDING GEAR INDICATOR 
UGHT (GlEEN) 

22. OOOR-OPEN WARNING 
LIGHT 

23. CARBUR!TOR AIR 
TEMPERATURE INDICATOR 
(DUAU 

24. AUTOPILOT OIL PRESSURE 
GAGE 

25. STATIC PRESSURE SELJ:CTOR 
VALVE SWITCH 

26. DE-ICING SVmM PRESSURE 
GAGE 

27. CYLINDER HEAD TEMItERATURE 
INDICATOR (DUALI 

figure 1-12 

28. FUEL QUANTITY INDICATOR 
29. REMOTE COMPASS 

COUECTION CARD 

30. FUEL PRESSURE GAGE (DUAU 

31 . OIL PRESSURE GAGE (DUAU 

32. AUTOPILOT SitE ED CONTROL 
VALVE KNOBS 

33. MANIFOLD PRESSURE GAGE 
IDUAU 

34. TACHOMETER IDUAU 

35. RADIO ALTIMETER 

36. ALTITUDE LIMIT INDICATOR 
LIGHTS 

37. VERTICAL VELOCITY INDICATOR 

38. TURH-AND-SUP INDICATOR 

39. ALTITUDE LIMIT INDICATOR 

40. ALTIMETER (PILOTS) 

41. WING FLAP POSITION 
INDICATOR 
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ELECTRICAL CONTROL PANELS -TYPICAL 

1. 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 
B. GENERATOR FAILURE WARNING LIGHTS 
9. RADIO CONTROL PANEL 

10. AFT PITOT HEATER SWITCH 
11. FORWARD PITOT HEAlER SWITCH 
12. PROP DEICER SWITCH 
13. CARB. AND WINDSHIELD DEICER SWITCH 
14. BOOSTER PUMP SWITCHES 

15. OIL DILUTION AND ENGINE PRIMER SWITCHES 
16. STARTER SWITCHES 
17. RIGHT ENGINE PROP FEATHERING SWITCH 
lB. LEFT ENGINE PROP FEATHERING SWITCH 
19. BATTERY MASTER SWITCH 
20. EMERGENCY POWER SWITCH 
21 . COC KPIT LIGHTS SWI-TCH 
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 

Figur. 1-13 
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OIL SYSTEM. 

Each engine has an independent oil system that incOf.'* 
porates and oil tank with an internal hopper °tank andan 
oil cooler. The tank has a capacity of 29 US gallons, 
of which 3 gallons are reserved in the bottom of the 
tank for propeller feathering only •. The tanks should be 
filled to only 25 US gallons to allow for expansion. Oil 
circulation is provided by engine-driven pressure and 
scavenge pumps. In normal operation, o~l is drawn from 
the tank to the engine-driven pump. and IS forced under 
pressure to all parts of the enp;ine requiring lubrication 
and then drops to the engine sump. A scavenge pump 
forces this oil out of the engine to the oil cooler, where 
under normal conditions. it passes through the core of 
the cooler. From the cooler, the oil returns to the top 
of the oil tank. On cold starts, the oil bypasses the 
cooler until a minimum temperature is reached. The 
quantity of oil flowing through th~ cooler is autom~ti- . 
cally regulated by the thermostatic control. The 011 re­
tuming to the tank enters the tQP of a hopper •. the bottom 
of which is located above the tank oudet fitting. This 
arrangement permits the warm oil to return to the en­
gine. and as the warm oil flows th~ough 0 th.e hopper, the 
heat is transmitted to the surroundlng od In the tank. 
Pro"isions for diluting the oil with fuel are provided 
when cold start conditions are anticipated.· 

OIL DILUTION SWITCH (So",e Aircraft). 

A 3-position. 28-volt d-c oil dilution switch is mounted 
on the electrical control panel (15, figure 1-13 and 
20, figure 1-14) and has LEFT. RIGHT, and OFF 
POSItionS. When the switch is held in the LEFT 
position. a 28-volt d-c circuit energizes the oil 
dilution solenoid and fuel is introduced into the 
oil of the left engine to aid in cold-weather startin, •. 
When the switch is held in the RIGHT position, 
enline oil is diluted for the rilht enlioe in the 
same manner. The switch is spriDi loaded to the 
OFF position. 

OIL DILUTION AND PRIMER SWITCHES 
(Some Aircraft). 

Refer to the paragraph on Oil Dilution and Primer 
Switches under Priming System, this Section. 

FIREWALL SHUTOFF VALVES. . 
See the paralfaph on FirewalJ Shatoff Valve Handles, 
this section. 

FUEL SYSTEM. 

Fuel is supplied from two main tanks and two aux­
iliary tanks instalJed in the center wing section 
(fi,ure 1-16). The fuel quantity is measured by a 
Z8-volt Hquidometer system and indicated by the 
fuel quantity indicator in the cockpit. Durinl normal 

operation. the left engioe is supplied by fuel from 
the left tanks, and the dabt engine by tbe rigbt tanks; 
however, by using the fuel tank selectors in tbe 
cockpit, fuel may be supplied from any tank to either 
enline. 00 eariler model aircraft lines lead from the 
selector valves to the two wobble pumps which are hand. 
operated by a sinlle control. These pumps are used to 
raise the fuel pressure when starting the engines, or be· 
fore the engine-driven pumps are in operation. A cross-
feed line is connected OD the pressure side of each 
eDaine-driven pump. and the two cross-feed valves 
in this line are operated by a sinale control in the 
cockpit. The cross-feed system enables both enlines 
to receive fuel from one eDaine-driveD pump iD case 
either pump fails. On late aircraft, the wobble pumps 
are replaced by two electric booster pumps with a 
control switch locat~d oa the electrical coatrol 
panel. Oa aircraft equipped with booster pumps, 
there is DO cross-feed system. The booster pump. 
will furnish ample pressure and fuel supply f. 
operation in case either eDgine-driven pump fails. 
A vapor overflow line coaoects &om the top chamber 
of the' carburetor to the main and auxiliary tanks. 
Durinl operation, the mu:imum return flow is approxi­
mately 10 aallons per hour. The maj.ity 01. the 
return flow will be directed to the main tanks. A 
f_l line from each carburet. operates the fuel 
pressure gage iD the- cockpit. For fuel Ifades. see 
fi,ure 1-30; fot fuel Ifade operating limits, refer to 
Section V, Operatinl Limitadons. See fi,ure I-IS 
for Fuel Quantity Data. 

Fuel Tank Selectors. 

Two fuel rank selectors, one f. each enliae, are 
mOWlted on the left and right sides of the control 
pedestal (5, 13. fi,ure 1-10). Each selectot has 
LEFT AUX, LEFT MAIN, RIGHT MAIN, RIGItT 
AUX. aDd OFF positions. The selectors are con­
nected mechanically to the valves by rods and 
cables. When the selectot is placed in any position. 
fuel will be supplied &001 the tank correspoodinl 
to that position. 

Fuel B_ster Pump Switches. 

The 28-volt d-c electrically' driven booster pumps are 
enerlized by the two booster pump ON-oF F switches 
mounted on the electrical control pane] (14. fi,ure 
1-13. and 16, figure 1-14). Posidonin, either switcb 
to ON completes the 28-volt doc circuit to its re­
spectiye booster pump motor. 
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ELECTRICAL CONTROL PANEL - TYPICAL 
R4D SERIES AIRCRAFT 

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

1. BAIL-OUT SWITCH 10. FORMATION LIGHTS RHEOSTAT ' 21. PJTOT HEATER SWITCH (AFT! 
2. COMPASS LIGHT RHEOSTAT 11. LEFT AMMETER 22. PITOT HEATER SWITCH 

12. PANEL LIGHT IFORWARDI 3. LEFT PROPELLER FEATHERING 
CONTROL 13. RIGHT AMMETER 23. WINDSHIELD DE-ICER SWITCH 

4. INSTRUMENT PANEL LIGHTS 14. RECOGNITION LIGHT SWITCHES 
RHEOSTAT 15. KEYING SWITCH 24. POSITION LIGHTS SWITCHES 

5. PROPELLER DE-ICER SWITCH 16. FUEL BOOSTER PUMP SWITCHES 25. LANDING LIGHTS SWITCHES 
6. PILOTS' COMPARTMENT LIGHTS 17. STARTER MESH SWITCH 26. PASSING LIGHT SWITCH 
7. INVERTER SWITCH 18. STARTER ENERGIZE SWITCH 27. BAnERY MASTER SWITCH 
8. CARBURETOR DE-ICER SWITCH 19. IGNITION SWITCHES 

28. CAUTION JUMP LIGHT SWITCH 9. RIGHT PROPELLER FEATHERING 
CONTROL 

20. ENGINE OIL DILUTION AND 
PRIMER SWITCH 29. PARA PACK SALVO SWITCH 

Flgur. 1-14 

Fuel Quantity Indicator. 

A 28-volt doc 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 aUIiliary tanks. A 
selector handle on the indicator has LEFT AUX, 
LEFT MAIN, RIGHT MAIN,and RIGHT AUX position. 
As the selector is moved from one position to 
another, the calibrated dial for the new position flips 
up into the window of the indicator and the quantity 
of fuel in the corresponding tank may be read. 

The selector must be turned clock­
wise to prevent jamming. 

LONG-RANGE FUEL SYSTEM (Some Aircraft). 

On some aircraft, provisions have been made for 
two, long-range fuel tanks. The tanks have a ~OO 
gal. capacity and are insta11ed ()Q cradles at the 
forward end of the main cargo compartment, ,one OQ 

each side. The tanks are cylindrical metal, non­
se Ifsealin~. 

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). 
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Each tank is provided with a booster pump, vent, 
filJer, drain, 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 arranged that they may be used as 
selector valves or as shutoff valves~ an~ fuel from 
either tank may be diverted to either engine, or both, 
or turned off completely. 

WaRNING I 
• The main fuel tan~ selector valve. 

must be in the OFF position,. when 
the long-range fuel system is being 
used, to prevent gravity fuel flow 
or fuel under booster pump pressure 
from overflowing the maia fuel tanks. 
When the long-range fuel tanks . are 
empty, tbe valves must be in the 
OFF position or air will be drawn 
from the long range tanks, causing 
air locks in the fuel system. 

• Do not operate the aircraft A PP at 
anytime long-range fue I tanks are 
installed to preclude possibility of 
fire. 

FUEL QUANTITY DATA CHART 

GALLONS 

TANK NUMBER USABLE FUEL 
OF FUEL SERVICE 

TANKS lEACH) lEACH) 

MAIN 2 202.0 204.0 

AUXILIARY 2 199.0 ~.O 

TOTAL USABlE FUEL. ............................. 802 GAllONS 

LONG-RANGE fUl:L TANKS ............... 385 GAllONS EACH 

I NSTALLATION Of TWO T ~I(S PO$$IBl E 

TOTAL USABLE fUEL I" EACH 
LONG R~C~ FUEL TANK ........................ 380 GALLONS 

Note Level fllghl assumed 10 be 3 degrees nose up 

figure J-15 

LONG RANGE FUEL TANKS BOOSTER PUMPS 
(Some Aircraft). 

A booster pump is mounted in lhe forward eQd of each 
long-range fuel tank. Each pump receives 28-volt 
d-c power from .the main electrical junction box, and 
is operated by an ON, OFF switch on the fuel pump 
control paqel, mouoted on the aft side of the main 
cargo compartment forward bulkbead. 

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

The ~an~lJy operated lon~-range fuel tank dump 
valve 1S lOstalJed in the fuel dump line on the right 
side of the catwalk between the long-range fuel 
tanks. The dump valve is normal Iy safety-wired 
CLOSED. When me valve is IDOved to the OPEN 
position, fuel will be dumped overboard, either 'UDder 
booster pump pressure or Wavity flow. 

Long-Range Fuel Shutoff Val .. s. 

Two long-r.aoge fuel shutoff valves (figure 1-17), ocie . 
f9f each s1de of the fuselage, are installed with the . ~ 
~ong-range . tanks and lines. The valves are located ... ;~~ "'" 
10 fr~t of. and between the froot two long-range ...... j 1 
tanks 10 the main cabin compartment. The valves ..... 
may be opened manually by rotating the bandies in a 
couoterclockwise directioo. 

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

FIREWALL SHUTOFF VALVES. 

Se~ the paragraph on Firewall Shutoff Valve Handles, 
this section. 

FUEL SYSTEM 
(Some He .... 7 Aircraft). 

Fuel is supplied ~om two maio tanks, two auxiliary 
tanks, and .four wlOg. tanks. The main and auxiliary 
tanks are lOstalled In the center wing sectioo and 
the elliptical drum type metal wing tanks ar~ in­
stalled in each outer wing panel 00 each side of the 
center spar between die rear and froot spar; these 
two tanks are coooected with an equalizing line on 
the bottom inboard end which allows the tanks to 
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FUEL QUANTITY 
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function as a single sterage unit. The wing tanks 
have an electrica]]y operated dump valve which is 
located in each dump line. The valve is contro)Jed 
by a switcb in the cockpit. The fuel quantity is 
measured by a 28-volt d-c liquidometer system and 
indicated by the fuel quantity indicater in the cock­
pit. During nermal operation. the left engine is 
supplied by fuel from the left tanks and the right 
engine by the riSht tanks; however by O5ing the cross 

feed valve controls in the cockpit. fuel may be 
supplied from one wing to the opposite engine. 
Fuel )ines lead from the selecter valves to the two 
booster pumps. one from each ensine. which furnish 
pressure and fuel supply for operation in case eitber 
engine driven pump fails (fig .... e 1-16)~ A vaper vent 
return line connects from the top cbamber of each 
carubreter to the main and auxiliary tanks. DurinS 
operation. the maximum return flow is approximately 
10 ga]Jons per hour.· The majerity of return flow 
will be directed to the main tanks. A fuel line from 
each carburetor operates the fuel pressure gage in 
the cockpit. Fer fuel grades see figure 1-30; for 

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

FUEL QUANTITY DATA CHART-GALLONS. 

FULLY SERVICED AND USABLE 

TANK 

Main 

Auxiliary 

Wing(outer) 

NUMBER USABLE 
OF TANKS FUE L (each) 

2 

2 

4 

202 

199 

200 

TOTAL USABLE FUEL 

FULLY 
SERVICED 

204 

200 

200 

1602 

FUEL TANK SELECTORS ($ome HC-47 Aircraft). 

Two fue] tank selectors. one fur each engine, are 
mounted on tbe left and rigbt sides of tbe control 
pedestal, (5, 13, 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 from the right tanks and the left engine 
from the left tanks. The right selecter bas R. H. 
AUX 200 GALS, R. H. MAIN 202 GALS, R. H> 
WING 400' GALS and OFF positions. The positions 
on the left selector are L. H. AUX 200 GALS, L. 
H. MAIN 202 GALS, L. H. WING 400 GALS and OF F. 
The selecters are connected mechanicaJJy to the 
valves by rods and cables. Jlben the selecter is 

placed in any POSltlon, fuel will be supplied frOlll 
the. tank corresponding to that po5'itiOllo 

FUEL CROSS-FEED SWITCH (Some HC-47 Aircraft). 

The electrically operated cross-feed valve is ener­
sized by a three position switch installed on the 
J01l1er right side of the instrument panel (40. figure 
1-J 1). The cross-feed switching system incorpotates 
a red warniaS ]iSht, located on the right side of the 
cross-feed switch. which iJIuminates duria.g the time '. 
that the valve is closing er opening •. )n the OPEN 
position the vaIn is energized to open. In tbe 
OFF position the circuit is neutral aDd the CLOSED 
position sbuts the valve off. To operate the cross­
feed system. plact' the fuel se lecter to the tank to 
be uSt'd. Place cross-feed switch ON and t .... n 
oppositt' selecter valve (engint' rect'iving cross-feed 
fuel) to OFF. 

NOTE 

Tht' t'ngint' bt>ing ft'd fuel during 
this operation will show an approxi­
mate two pound fut'l pressurt' fluctu­
ation because of the added fittings 
in me line. The prt'ssurt' fluctuation 
will Dot be sufficient to hindt'r 
en~iDe operation. 

FUEL DUMP SWITCHES (Some HC.47 Aircraft). 

Two 28~volt d·c three position ~uardt'd switcht's 
(41. fi~ure l-ll) operate the dump valves in the outer 
wjn~ tanks, The switches are placarded OFF 
CLOSE, and DCMP. To dump fuel place the fuei 
selector valves to tanks other than outer wing tanks. 
Place both. switches to me DUMP posit ion. 

Never dump fuel with naps down. 

FVEL QUANTITY INDICATORS. 
(Some HC·47 Aircraft). 

~ 28-volt doc liquidometer fuel quantity indicator is 
Installed .in .the main instrument panel (24, figure 
1-11), to indicate tht' fuel quantity in the two main 
and cwo auxiliary tanks. A selector handle on the 
indicater has LE FT ACX, LEFT /\LUN, RIGHT 
MAIN, and R)GHT AVX positions. As the selector 
is moved from one position to another, the calibrated 
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FUEL SYSTEM SOME HC-47 AIRCRAFT) 
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ENGINE PRIMER SWITCH 

Flgur. 1·16 (Sh •• t 2 0(2) 
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dial for the new poSltlOO flips up into the window of 
the indicator and the quantity of fuel in the corre­
spondinl( tank may be read. .'\ fuel indicator is 
located on the instrument panel to indicate fuel.in 
either outer lI.·in~ tank. ' 

NOTE 

The outer winl( fuel meter will not 
I(ive an accurate readin,l( when the 
;1irplant' is on til(' p"ound. 

LONG-RANGE FUEL SHUTOFF VALVES 

LOCATION: FOIWAID MAIN CAIIN-FlOOI I.IVIl 

Figure '-J7 

ELECTRICAL POWER SUPPLY SYSTEM. 

D. C. POWER SUPPLY. 

The DC electrical power supply system j .. " 2·i to 
28 volt, sin~le conductor, ~ound return tyre, DC 
power is supplied by two enJ!ine driven I(enerators, 
two 12 volt 88 ampere hour storalte batteries wired 
in series and on some aircraft, an auxiliary power 
plant. On the p'ound, power may be supplied from 
an external power unit when plu8lted into the external 
power receptacle. Each ,l(eneratOt circuit incJuries a 
voltage reRulator and a reverse current relay. For 
DC power distribution see filture 1-18. The CB 
fire extinguishinlt system, alarm and warninlt system 

and the main junction box light circuit are connected 
directly to the aircraft batteries. On some aircraft, 
the alarm and warninlt system is connected to the 
main junction box bus. Refer to the ALARM SYSTEM 

and FIRE EXTINGUISHER SYSTEM. this section. 
Power is supplied to the OC electrically ope-rated 
equ'ipment throu8h circuit protectOts ronnected to 
the bus in the main electrioll junction box (fiRure 
1-21, and fi,l(ure 1-22). In case hOth generators 
fail, the DC equipment can be suppiied by the air­
crah batteries when the battery switch is ON. In 
order to conserve the batteries, only the t>quipment 
essential fer safe operation of the aircraft shnuld 
be operated. 

()a some aircraft t"o .,her capacity leaeratc:l's, a 
bus priority systelD ... d third iDYener hiaye beea iD­
staUed. ()a these aircraft, iD the eyeat· oae ,eaerator 
fails. power &om the surYh,ial lC'aerator is aatD­
lDatically directed to the No. 1 radio bas. 

Battery Mo ..... Switch. 

The 28-wlt d-c ON·OFF battery lDaster s"itch is 
located ell the electrical COIItrol paael (19. fipre 
1-13, aad 21. fi,ure 1-1-6). Operatioo of the switch 
"iII open or close the battery circuit. The battery 
s"itch should be ia the OFF posidoo nea ... u­
temal power source is phll,ed iD. To assure fully 
charled batteries, the hattery lDaster s"itcb should 
be turned ON before take-off. 

Generator Switches (Aircraft 
Without Bus Priority Systern). 

Two switches placarded ON-oFF are incorparted 
into the main line circuit to select either or both of 
the generators to supply cw-reot to tbe electrical sys­
tem. The ON position of the switches doses the gen­
erator circuits and the battery circuit througb the c ir­
cuit breaker bus in the main electrical junction box. 
The OFF position ope-os the circuits. These switches 
are located in the maio electrical junction box on the 
aft wall of the fer ward baggage loadiog door com­
panionway 09, fi,,,,e I-I). 
"Ge nerator Swltchel (Aircraft 
With BUI Prlorlt, S,ltem). 

Two switches, placarded ON-OFF-RESET, are located on 
the Main Electrical Junction Box Control Panel (Figure 1-2l). 
The RESET position is used to restere power to the genera­
tor field coils in the event a momentary overload causes the 
field circuit to open. 

Externol Power Receptocle. 

A ground power recepc:acle i. located 011 the underside 
of the fuselll3e aft of the batteries (IB. f'lure 1-1). 
and connects tbe eztemal dec power to the aircraft 
electrical system wheD the IP'ouad power supply is 
pluUed io. 



o 

o 

o 

o 

RIR IIl1fRICR 
C - 47 

FLI6~T MANUAL 
Page: 1 - 27 

Effective: 1 Sept. 1968 

Utility Power Outlet. 

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

Generator Warning Lights. 

Two 28-volt d-c generator warning lights, one for 
each generator, are mounted on the electrical control 
pane1 to provide indication of genecator failure (8, 

filJute 1-13). On some aircraft, -seDerator warDing 
lisbts are also located on tbe power systems junctioD 
boll: cODtrol panel. mounted on the aft wall of tbe 
forward baggage loadiDlJ door companioDway (fisute 
1-21). If the output voltage oi a seDeratoc becomes 
less than that of the bus, the respective reverse­
current relay will prev.ent curreDt flowing from the 
bus to the generator aDd wi1l ilIumiDate tbe geDeratoc 
warDiDg light for the faulty geDerator:; 

GROUND TEST POWER SWITCH (Some Aircraft). 

On the aircraft with 200 ampere generators and a 
priority bus system, the bus priority relay wiII auto­
matically disconnect the main junction box No. 2 
bus and the radio junction box No.2 bus when either 
or both generators are not supplying DC power. The 
Ground Test Power Switch (19. Figure 1-21) will 
override the priority bus relay in the ON position. 
Its primary function is to override the priority relay 
when the aircraft is operating on ground power. The 
Ground Test Power Switch is located on the Main 
Electrical J unction Box Control Pane I, mounted on 
the aft wall of the forward baggage loading door com­
partment. 

On aircraft with the UHF communications 
equipment, cockpit instrument floodlights, 
marker beacon, windshield defroster motor, 
and fluxgate ci>mpass on the No.2 buses, 
the Ground Test Power Switch should be 
lockwired in the ON position. If a genera­
tor fails, the nonessential loads on fhe 
DC system must be reduced to below 200 
amperes or the remaining generator will 
fail or drop off the line. 

Ammeters. 

Two ammeters, one for each generator, are provided 
to measure tbe amperage output of the geDerators 
(figure I-IS). The ammeters are located on the 
right side of the electrical control panel (11, 13, 
figure 1-14). On some aircraft, the ammeters are 
located on the power systems junction box controls 
panel, mounted 01'1 the aft wall of the forward cargo 
loading door companionway. 

A-C POWER SUPPLY. 

Power for operation of various items of elect~ical and 
electronics equipment requiring 115 volts, 400 cycles 
AC power is supplied by an inverter system operated 
from the DC power system. The AC powei is supplied 
to tbe equipment tbrough circuit protectors located on 
the Radio Circuit Breaker Panel (Figure 1-10), and 
IS controlled by switches located on the Electrical 
Control Panel (See 7, Figure 1-14). 

On typical aircraft, two main and one spare inverters have 
been installed in conjunction with a bus priority system to 
provide AC power (Figure 1-18). Number 1 and 2 lOverters 
supply power to the number 1 and 2 AC buses respectively. 
The spare inverter may sUf.ply power to either bus in the 
event one main inverter fails. The inverters are controlled 
by switches located on the Main Electrical )mction Box C0n­
trol Panel (Figure 1-21). 

On some aircraft, one main and one spare inverter 
are installed to provide power to the Instrument and 
number 1 AC power buses (Figure 1-19). The spare 
inverter may supply power to both buses in the event 
of failure of the main inverter. On aircraft equipped 
with a speaker system and ARC-65, an auxiliary in­
verter has been installed to provide AC power. If 
the auxiliary inverter fails, this equipment cannot be 
operated, as no provisions have been made for supply-

ing AC power from the main or spare inverters. The 
inverters are controlled by switches located on tbe 
Main Electrical J uDction Bos: Control Panel (Figure 
1-2 I). 

Inyerter Switch. 

On typical aircraft equipped with a generator inverter 
and bus priority system, the ON-OFF-SPARE switches 
for the number 1 and 2 inverters and the ON number 
I and ON number 2 switch for the spare inverters are 
located on the Main Electrical Junction Bos: Control 
Panel, mounted on the aft wall of the forward baggage 
loading door compartment (Figure 1-20. 

On compan:r operated aircraft an ON-:\lAIN-SPARE 
inverter switch, located on the electrical control 
panel (7, figure 1-14) completes the 28-volt DC con­
trol circuit to the inverter system when in the ON or 
SPARE pOSition. 
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HYDRAULIC POWER SUPPLY SYSTEM. 

NOTE 

Hydraulic system on most company ai rcraft 
has been mooified to provide higher prC!ssurl'. 
Prf'ssure opcrating range is Ix·tween 1i00 and 

1000 PSI with a pressure relief valve selting 
of 1100 lot 50) PSI. On these aircraft the ac­
cumulator air precbarge is 300 (.t 20) PSI with 
a minimum allowable air precbarge of 250 PSI. 

A pressure accumulator hydraulic power supply sys­
tem (figure 1-23) op&rates the landing gear, wing 
flaps, brakes, cowl flaps, nonram 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 
system. The hydraulic pressure accumulator is at­
tached 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 accumulator 
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 
excessive fluid pressure when the system pressure 
increases to 1000 (.:!: 50) pSi. A hydraulic hand pump 
is incorporated in the system for use when the en­
gine-driven pumps fail to suppl)' 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. When sys­
tem pressure is below 600 psi, tbe accumulator is 
charged until system pressure reaches this value. 
If system pressure exceeds 875 psi, fluid is ported 
to return until the pressure drops below 875 psi. 
The fluid capacity of the hydraulic reservoir is 10 
quarts. 8:tven quarts are available to the eng:lne­
driven hydraulic pumps. while the remaining 3 
quarts in the reservoir sump are available only to 
the hydraulic band pump for emergency operation. 
The 3 quarts of fluid reserved for the hydraulic band 
pump are not visible In the Bight gap. For fluid 
specification and reservoir location, see Fig. 1-30, 

HYDRAULIC HAND PUMP. 

The hydraulic haDd pumP. located at me bottom of 
the hydraulic cODtrol panel, has a baDdle tbat n-' 
teDds betweeD me pilot's aDd co-pilot's seats (9, 
fi8ure 1-24). This hand pump is used when the eD8iDe­
driven hydraulic pumps fail to supply sufficieDt pres­
sure, when the hydraulic fluid supply (except tbe 
haDd pump reserve) bas been lost, « f« sround 
operatioa of the bydraulic system wbeD tbe en8ioes 
are not tunnin8' Tbe band pump may be used to 
supply pressure to aDy unit opetated by tbe bydraulic 
system, except tbe autopilot. 

STAR VALVE. 

The hand pump to pressure accumulator shutcif valve 
baDdle, (star valve), located OD me hydraulic cODttvl 
panel (6, fi8ure 1-24) bas two placarded positiODs, 
ON aDd OFF, Wben the star valve is turned to tbe 
ON (open) positiOD, me bydraulic baDd pump can be 
used to iDcrease hydraulic pressure in tbe pressure 
accumulat« for operatiOD of the bydraulic units 
when the aircraft is OD the sroUDd aDd the eD8ines 
are Dot runniDg. 1IheD the star valve i. turned to 
the OFF (clos.ed) positiOD, tbe hydraulic UDits (ex­
cept tbe autopilot) may be actuated directly by 
operatiOD of tbe hydraulic haDd pump. The star 
valve sbould be safetywired to the OFF (dosed) 
positiOD. 
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Figure 1-21 

1. BATIERY CONNECTOR RELAY 

2 . CIRCUIT BREAKER PANEL 

J . GENERATOR MAIN LINE SWITCHES 

4 . JUNCTION BOX LAMP SWITCH 

S. VOLTAGE REGULATOR MOUNTS 

6. RH GENERATOR ·LOADMETER 

7 . VOLTMETER 

B. LH GENERATOR LOADMETER 

9 . LH GENERATOR SWITCH AND LIGHT 

10. MAIN INVERTER WARNING LIGHTS 

II. SPARE INVERT'ER WARNING LIGHTS 

12. INVERTER METER SELECTOR SWITCH 

1 J . GENERATOR CIR.CUIT BREAKERS 

14. NO. 1 INVERTER BUS . CIRCUIT BREAKERS 

I S. NO . 2 INVERTER BUS CIRCUIT BREAKERS 

16. INVERTER SWITCHES 

17. INVERTER VOLTAGE METER 

18. INVERTER FREQUENCY METER 

19. GROUND TEST POWER SWITCH 

20 . VOLTMETER snEerOR SWITCH 

21. RH GENERATOR SWITCH AND LIGHT 

14 

JUNCTION 
BOX 

CONTROL 
PANEL 

rON AIRCRAFT 
WITH GENERA­
TOR-INVERTER 
AND BUS PRIORITY 
SYSTEMS IN­
STALLED) 
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HydraUlic. Fluid Quafttlty SI.ht Gage. 

A hydraulic fJuid quaatity sisht aaae is located at 
tbe top of the bydraulic cootrol panel (2. figure 1-24) 
to indicate fluid quantity. A placard for servic:iDS 
iDstructioos is mounted adjacent to the siSbt gage. 

Hyd,aullc Sy.t •• Pr ... ur. Ga •••• 
Two bydraulic system p:essure sasu mounted iD a 
bracket assembly below. tbe dSbt windshieJd at the 
co-piloc's stalioo (16. 17, fisure 1-7), are direct­
readiDg, p:nsure operated gages calibrated from 0 
to 2000 psi. ODe lIase indicates the fluid pressure 
in the hydraulic system and the other indicates the 
fluid pressure in the landinj( ftCar flOWN line wheD 
the landinjt gear control It'ver ill in th~· IX I'!'~ or 
"JITTIi!\L I'osirion. 

On aircraft B-879 the hydraulic gages are· small 
diameter gages on the co-pilot's instrument panel 
adjacent to the auto-pilot oil pressure gage. Also 
there are individual pump indicating pressure gages 
on the hydraulic control panel. 

FIREWALL MiUTOFF VALVES.· 

S(:,C' r .• r.I~r.lph on the I:ju:v •• dl q,lIt()ff V.llv(' Handlt's, 
til i .. 0;(:'1:1 ion. • 

FLIGHT CONTROL SYSTEM. 
The flight cODtrol system consists of iDdepeDdeDt 
elevator.. aileron, and rudder systems. All fliSht 
comrol s are directly cODtrolled aDd are operated by 
dual wheel and rudder pedals. The elevator. aileroD. 
and rudder systems ioc:orporate trim' tabs. 

RUDDER PEDALS~ 

Tbe rudder is mechaDica)]y cODtro])ed by a duplicate 
set of hiDsed rudder pedals iDCorporatinS toe brakes. 
The pedals caD be adjusted forward or aft for p:oper 
lensth by means of the adjustiDI lever mounted 00 

earb rwcIcIer pedal. 

....... T'I.O-' ' 
a..Jd.a' aia is 8rC" .... ic.U,. ~ ..,. ... ~ 
am .-cd aD .... face fII .. cClDbol peele'" 
(11" ripe 1-10). lIIwe8NI fII .. via ..., is ...... 
aD .. Wicarcw ~diaae'" be)..., .. aaaL 

MAIN ELECTRICAL 
JUNCTION BOX 

C-117 SERIES AIRCRAFT 

I 
1. IAnERY CONNECTOR RELAY 

2. CIRCUIT IREAKER PANEl 

3, GENERATOR MAIN lIN£ SWITCHES 

4. JUNCTION lOX LAMP SWITCH 

\tOLTAGE aEGU\ATO~': 

Figure 1-22 

" 
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CONTROL COLUMNS. 
[)gal coattol col1ll8lUJ, lDOUIIted forward 01 the piJ""s 
aod co-piJ""s seats, prOYide mechanic.l coottol 01 
the aileroos and elevators. The col1llDDs incorp«ate 
a wheel for aileroo coottol, while elevator coottol 
is gained by forward aod aft JDO\'emeot 01 the columo. 

AiI.ron Trim Crank. 

Right aileroo ttim is mecbaoica]]y cootto]]ed by a 
rotatable craok mounted 00 the aft face of the conttol 
prdestal (8, figure 1-10). Movemeot 01 the trim tab 
is showo 011 the iodicator immediately below the 

aaok. 
Elevator Trim Wh .. I. 
Elevator ttim is mechanica]]y conttoHed by a hand­
wheel located on tbe pil",'s side of the control 
pedestal (14, figure 1-10). Movement of the trim tabs 
is shown 011 an indicator adjacent to the hand,meel. 

CONTROL-SURFACE LOCKS. 

The rudder, both ailerons, and both elevators are 
locked while on the ground by use of 5 control sur­
face locks. The locks ar~ felt-padded and equipped 
with small bungees which hold them firmly in place 
when slipped into position between the control sur­
face and fixed surface. When not in use, the locks 
are stowed in the lavatory compartment (10, fig. 1-1.) 
On company aircraft the locks are stowed in a com­
partment in the left wing root fillet. 

Figure 1-25 

WING FLAPS. 

The. metal wiDB flaps are composed 01 fow sectioos 
which esteod &om the inboard eod of the left wing 
aileroo UDder the fuselage to the inboard eod of the 
right wiog aileroo aod are 01 the split trailing-edge 
typr. The flaps are hioged to die UDder side of the 
CeDter wing sectioo, aod are hydraulica)]y lowered or 
raised as a anit. The flaps have a ttavel 01 0 to 45 
depees. . Wing flap JDO\'emeot is hydraolicaHy coo­
ttoHed by • lever located in the cockpit. Movement 
01 die flaps is indicated by the wing flap positioo 
indicar.or located in die cockpit. 

WING FLAP CONTROL LEVER. 
The win8 flap conttol lever, located 011 the hydraulic 
coatrol panel (7, figure 1-24), has UP, DOWN, and 
NEUTRAL positions. Movement of the control lever 
to me DOWN position directs hydraulic fluid pressure 
to the wing flap actuating cylinder downJine to lower 
the flaps. When the control lever is placed in the 
UP position, the flow of fluid is reversed to raise 
the flaps. When me flaps are positiooed UP or DOWN 
as required, the control lever should be returned to 
the NEUTRAL (halfway) positiOll to trap the fluid in 
the actuating cylinders and hold the desired flap 
setting. 

Wing Flap position Ilndlcator. 

A mechanically actuated wing flap positiOll indicator 
is mounted either verticaUy, at the left of the pilot's 
main instrument panel, or horizontally, 011 the bottom 
of the pilot's maio instrument paoeJ (5, figure 1-6 aod 
41, figure 1-12). Any movement of the wing flap 
actuating cylinder is shown by ao equivalent move­
ment of the pointer OIl the indicator by means of a 
f1'exible steel wire, sheathed in a tube aod connected 
to the actuating· cylinder at one end and to the io­
dicatex needle at the other end. The placarded 
positions indicated are UP J,4 -~ -~ -DOWN. 

LANDING GEAR SYSTEM. 

NOTE 

If hydraulic pressure is noted on the 
landing gear pressure gauge after 
takeoff or during flight, the landing 
gear handle should be recycled from 
the neutral position to the up posi­
tion and back to neutral. The handle 
should be moved to each position in 
a rapid manner. 
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LANDING GEAR LATCH LEVER OPERATION 

POImYl LOCK 

UNLOCICID 

, , f 

"'- I '/ 
.... ING LOCK 

,~, 
\~ 

SPl.ING LOCK 

NIU11lAL 

NIU11lAL 

DOWN 

CATC ... 

BEFORE TAKE-OFF: 

1. LANDING GEAR LEVa-N1UTIA&. 
2. LATCH LEVEI-POSmVE LOCI( 

AFTER TAKE-OFF: 

1. LATCH LEVEIt-llAISED 

DURING FLIGHT: 

1. LANDING GEAR LEVEl-NEUTRAL 
2. LATCH LEVR-SNAPS AUTOMAnCALLY 

TO SPRING-LOCK POSlnoN 

LANDING: 

1. LAH~GGEARLEVER.DOWM 
2. PRESSURE. UP 
1. LEVER. NEUTRAL 
... GEAR WARNING LIGHT. GREEN 
S. LATOt· POSITIVE LOCK 

SHOULD LATCH LEVER IICOME JAMMED IN 
UNLOCKED POSITION IY OUT·Of·SEQUENCE 
OPERATION, PULL DOG FORWARD '10 ALLOW 
CATCH TO SPRING INTO PLACE. LATCH LEVER 
WILL THEN RETURN TO SPRING-LOCK POSITlON. 
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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 1-23), one located in each nacelle, 
and contro)]ed by a ltver located on . the hydraulic 
control panel in the cockpit. A mechanical safety 
latch is provided to prevent inadvertent raising of t'he 
main landing gear. In the event of a landing gear 
hydraulic line failure, the gear will free fall when 

the landing gear cootrol lever is moved to the DOWN 
position. The tail wheel is not retractable, but is 
full swiveling and can be locked in tbe trail position. 

LANDING GEAR LEVER. 

The landing gear lever, located on the hydraulic 
control panel (8, fi,gure 1-24), has DOWN, NEUTRAL, 
alld UP positions. Movement of the lever to the 
DOWN no"ition directs hydraulic fluid pressure to 
the 1:llldin..; ilear downlineto extenn the main gear. 

When (he lever is placed in the UP position, the 
flow 01 fluid is reversed to the upline to retract the 
m:lin g('OII". Ithen the lever is in the :-JEUTR .. \L position, 
fluid flow is blockt'd to both the uplineandthedownline. 
The main landing gear is h eld in the UP pos ition by 
trapped hvnraulic fluid with the lever in the ~E UTR/\L 
positIOn. ~' h(' n the main genr is extended or retracted 
as required, the levcr should be (erurned to the 
:\ITTH:\L (halt".\\') position to holdtheuesiredsetting. 

NOTE 
The landing gear latch must be re­
leased (LA Tell RAISED position) 
before the main gear cnn he re-

tracted because a catch and dog 
prevent the landing gear lever from 
being moved into the UP position. 
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LANDING GEAR LATCH L.EVER. 
The landing geM safety Jatches f« both main geM 
are cootroJled simultaneously by cables coonected 
to the landing geM latch I~'t'er, located 00 the floor 
to the right of the pilot's seat (figure 1-25). The 
safety latch automaticany latches to lock the landing , 
gear when the landing geM is fully extended, by 
engaging a slot in the lower end of the actuating 
cylinder piston rod. For operation of the landing 
geM safety latch lever, see figure 1-26. 

Landing Gear Safety Pins. 

Landing gear safety pins are provided to prevent in­
advertent retraction of the landing gear when the 
aircraft is on the ground (figure 1-27). When not in­
stalled, the safety pins are stowed in the canvas 
pocket on the aft bulkhead of the main cabin com­
partment (S, figure 1-1). 

Landing Gear Indi~ator l,.ights. 

The 2S-volt doc landin/l· gear red and green in­
dicator lights' are located on the right side of 
the main instrument panel (18 and 20, fiJiture 
I-II, and 20 and 21, figure 1-12). 28-volt doc 
microswitcbes are mounted neEt to the landing geM 
lever and on each main geM. These switches are 
actuated by movement of Che landing geM lever and 
the main geM to indicate the posJtion of the main 
geM and lever by means of the r.ed an~ are~n ilJoo 
dicator' Iigbts. The green light wdl be tllumlnated 
when both maio geMs are down and locked and the 
lever is in the NEUTRAL position. If the landing 
gear is retracted, or in any intermediate position or 
down and unlatched, or the landing gear is down and 
latched with the lever not in NEUTRAL position, the 
red indicator light will be illuminated. The red in­
dicator light will go out when the landing geM is 
down and locked and the lever is in the NEUTRAL 
positioo. On some aircraft, the red indicator light 
wiJ1 go out when the gear is fully retracted. 

Landing Gear Warning Horn. 

The 28-volt doc landing gear wMning born, located in 
the fuselage to the left of tbe pilot's seat, will sound 
when ooe « both throttles Me less than approximately 
~ open and the landing geM is not. ~own and locked 
witb the lever in the NEUTRAL poSitIon, or when the 
landing geM lever is not in the NEUTRAL positioo. 
No switch is provided for silencing the horn. 

Tail Wheel Lock Lever. 

Tbe mechanically operated tail wbeel I~k lever is 

................... ~ ___ -..iI... 

located OIl the cootrol pedestal below the throttle 
levers (12. figure 1-10), and has LOCK and UNLOCK 
positioas. The LOCK position locks the tail wbeel 
in the trailing position for take-offs and landings; 
the UNLOCK position a)Jows free swiveling of the 
wheel for taxing. 

NOTE 

The tail wbeel must be in the 
centered positioa before the tail 
wheel lock pin will engage the tail 
wheel in the LOCK positioa. 

BRAKE SYSTEM. 

The main landing gear wheel hydraulic btakes may be 
applied independently or simuJtaneousJy by means of 
two brake control valves, which Me coataiaed in a 
single housing and linked to the rudder btake pedals. 
Application of toe pressure OIl the rudder btake 
pedals allows hydraulic fluid under press we to flow 
through the brake control vaJ'feS and btake operating 
lines to thl' brake actuating cylinders. The btake 
actuating pistons force tbe btake shoes against the 
brake drums to, produce the braking actioa. 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 shoe.. to the off positioo, and the excess 
hydraulic fluid flows through the brake, operating 
lillt' h. tilt !'f .• kf' conrrol v.llve and into the return 

line to the hydraulic reservoir. A parking btake 
mechanislD is provided to hold the btakes oa when 
the aircraft is parked. 

HYDRAULIC BRAKE CONTROLS. 

The hydraulically operated brakes are controlled by 
toe pressure on the rudder brake pedals. FuJI btaking 
action is possible even when the landing geM is 
retracted. 

Parlcin~ Bralce Control Knob. 

The main wheel brakes may be locked on for parking 
by means of the mechanical parkin8 brake control 
knob mounted on the lower portion of the control 
pedestal (7, figure 1-10). To set the parking brake, 
the pilot's rudder btake pedals should be fully de. 
pressed and the parking brake control knob pulled 
out. The rudder brake pedals should be released 
before the parkin8 btake coatrol knob is released. 
To release the park inK brake, toe pressure should be 
applied on the rudder btake pedals. The brakes 00 

both wheels should be locked and released simul­
taneously • 
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NOTE 

The parking brakes are locked and 
released by use of the pilot's rudder. 
brake pedals only. 

INSTRUMENTS. 

The dual manifold pressure gage is a direct-reading 
instrument. The free air temperature indicator is 
electrically operated. The vacuum-operated instru­
ments include the attitude indicator, the directional 
indicator, and tbe tUfn-and-slip indicator. For 
proper.operatiQD of the vacuum instruments, engine· 
rpm should be at least 1000. 

VACUUM SYSTEM. 

Tbe vacuum system consists of two engine-driven 
vacuum pumps, two vacuum relief valves, two check 
valves, a vacuum manifold, two air filters, a vacuum 
restrictor for the turn-aud-slip indicator, and the 
connecting lines. A direct-pressure-operated vacuum 
gage mounted' on the main instrument panel (l0, 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 pitot-s~atic system instruments aud equipment 
consist of two airspeed indicators, two altimeters, 
aud a vertic a] velocity indicator, all installed on the 
main instrument. pule] (figures 1-11 aud 1-12); and 
two pitot-static tubes mounted 011 masts on the under­
side of me fuselage nose sectiOl1 (21, figure I-I), a 
static seJector, aud the connecting Iioes. Tbe 
static selector control switch mounted on the main 
iostrument pane] (21, figure 1-11, aud 25, figure I-

.. ·12),provides , forse]ectioD of an alternate static 
source (16, figure {-I) ill the eYeDt of malfunctioning 
of -the normal static soW-ceo On some aircraft, the 
alternate static source is located in the left aft 
fuel taok bay.· The selector switch is safetywired 
t.o the Dorma] static source. The pitot-static tubes 
are protected from ice by integral beating elements. 

ELECTRICALLY OPERATED INSTRUMENTS. 
(Some Aircraft). 

The attitude indicator and the directional indicator 
are driven by AC power from the No. 1 AC bus lo­
cated in the Main Electrical J unction Box. The turn 
and slip indicator is driven by DC power and has a 
separate switch directly to the battery. 

FREE AIR TEMPERATURE INDICAtOR. 

One 2S-volt d-c free air temperature indicator is 
mounted on die main iostrumeot paoel (12 •. figure I­
ll, and 17. figure 1-12). Tbe iodicator is connected 
to the tbermometer resistance bu1p on the underside 
of the nose sectioa so that cbauges ill the temperature 
of tbe outside air wiJ] be registered 011 the indicator 
face by means of chauges in the el«:,ctrical current 
betweeo the bulb aud the iOOicator. The indicator 
is calibrated in degrees centigrade. 

EMERGENCY .QUIPM~T. 

FIRE EXTINGUISHING SYSTEM. 

Most aircraft are equipped with a single-shot FREON 
(CF3Br) engine fire extinguishing system. The sys­
tem incorporates two spherical containers containing 
6.5 pounds of FREON, one located in each engine 
nacelle (24, Fig 1-1), the necessary piping for routing 
the agent to the spray ring mounted on each engine, 
and the controls for operation of the system. Each 
container is pressurized with nitrogen ,to 600 psi 
standard day and incorporates a pressure gage for 
checking pressure within the container. A fire 'de­
tection circuit is also provided for each engine. 

NOTE 

The fire extinguishing system is connected 
directly to the batteries and will operate 
regardless of battery SWitch position. They 
are also protected by circuit breakers lo­
cated on the main junction box. 

Two portable baud fire ntioguisbers, ODe mounted 
00 the bulkhead above tbe pilot's seat, aDd OI1e 
mounted on the rear sectioa of the maiD cabin door 
or, on C-117 series a.ircraft, immediately forward of. 
the passeDger entrance door, are provided for co .... 
bating fires in the fuselage. 




