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PREFACE

Manuals are charged to the employee to wham assigred and are part of
his authorized equipment and are not transferable. 1he 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 a.rcvaft in the case
of Flight Manuals, and upon termination of employment for all manuais,

Manuals issued fo 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, missing ones should be ordered
immediately.

Revised pages are to be inserted according to instructions on the Revision
Transmittal Slip as soon 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-755-R1 will
be used for this purpose, Instructions for completion are printed on the reverse
side of the form, '

R IW
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- less specifically covered herein.

‘CHECKLISTS.

INTRODUCTION

SCOPE. This manual contains the necessary in-
structions for safe and efficient operation of the C-47
and C-117. These instructions provide you with a
general knowledge of the airplane, its characteris-
ties. and specific and emergency procedures. Your

. flying experience is recognized, and therefore, basic

principles are avoided.

SOUND JUDGEMENT. Instructions in this manual
are for a crew experienced in the operation of this
airplane. This manual provides the best possible
operating instructions under most circumstances,
but it is a poor substitute for sound 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 states only
what you can do. Unusual operations or configura-
tions (such as asymetrical loading) are prohibited un-
Clearance must be

obtained from office of DFD before any ques-
tionable operation is attempted which is not specifi-
cally permitted in this manual,

STANDARDIZATION AND ARRANGEMENT.
Standardization assures that the scope and arrange-

- ment of all flight manuals are identical. The manual

is divided into ten fairly independent sections to sim-
plify reading it straight through or using it as a re-
ference manual. The first three sections 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-
sion accomplishment.

SAFETY SUPPLEMENTS. Information involving safe-
ty will be promptly forwarded to you.

OPERATIONAL SUPPLEMENTS, lﬁo@don invol-
ving operations will be promptly forwarded to you by
Operational Supplements.

The Flight Manual containg only am-
plified checklists. Abbreviated checklists have been
issued as seperate scroll or placard checklists. Line
items in the Flight Manual and checklists are iden-
tical with respect to arrangement and item number.
whenever a Bafety or Operational Supplement affects
thé abbrevisted checklist, write in the applicable
change on the affected checklist page. As soon as
possible, a new checklist, incorporating the change
will be issued.

FLIGHT MANUAL. This Flight Manual is the USAF

T. 0. 1C~47-1, with modifications as pertain to
operation of Company C-47 type aircraft. Reproduc-
tion for nonmilitary use of the information or illus-
trations in this Flight Manual is not permitted with-
out approval of DFD. The integrity of T.O. 1C-47-1

a8 to cross reference and indexing has been main-
tained whenever possible. Section II has been re-
wriften in its entirety to meet Company Standards and
requirements but T.O. 1C~47-1 has been followed as
closely as possible.

HOW TO GET PERSONAL COPIES. Each flight crew
member 18 entitled to a personal copy of the Flight
Manual, Safety Supplements, 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 publications to the flight crews
immediately upon receipt.

WARNINGS, CAUTIONS, AND NOTES. The follow-

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

l WARNING l

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

Lc.ur.“}

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

NOTE

An operating procedure, technique,
etc., which i8 considered essential
to emphasize.
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YOUR RESPONSIBILITY - TO LET US KNOW.
Every effort i3 made to keep the Flight Manual cur-
rent. Review conferences with operating personnel
and a comstant review of accident and flight test re-
ports assure inclusion of the latest data in the manual.
However. we cannot correct an error unless we know
of its existance. In this regard, it is essential that
you do your part. Commenis. corrections, and
questions regarding this Manual or any phase of the
Flight 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-47 Series Aircraft, and the C-
117A. C-117B and C-117C Aircraft will be referred
to ag C-117 Series Aircraft. The R4D-1. C-47H.
C-41J, and TC-47K aircraft will be designated as
R4D Series Aircraft. Information Common to all
series will not carry a designation. except differ-
ences which are common to specific aircraft,

NOTE

Airceraft with The R-1830-92 engine installed
were designated C-47, C-47A, HC-47. R4D-1,
or C-4TH. Aircraft with the R~1830-80C en-
gine installed were designated C-47B, C117A.
or C-47J. Aircraft with the R-1830-80D engine
installed were designated C-47D, C-117B or
TC~47K. The HC-47 is a C-47 modified for
long range missions. Coverage of the VC-47
(personnel transport) aircraft in this manual.
as a result of varied modifications. will con~
sist of installations that are common to the C-
47 Series Aircraft. ’ :

-~
MANUAL Effective: ] Sept. 1968 \/
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THE AIRCRAFT.

The C-47, C-47A, C-47B, C-47D, HC-47, C-117A,

C-117B, C-117C, R4D-1, C-4TH, C-47] and TC-47K’

aircraft, manufactured by the Douglas Aircraft Com-
paay, Inc,, are twin-engine, low-wing monoplanes,
equipped with a retractable main landing gear, The
C-47 series and R4D series aircraft are designed
for use as cargo, ambulance or woop transports,
while the C-117, series aircraft are personnel trans-
parts, The HC-47 is a C-47 series aircraft modified
by Land Air, Cheyenne, Wyoming, for long range
missions, Some 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-117 series aircraft for cumulative comparison,

AIRCRAFT DIMENSIONS.

The principal dimensions of the aircraft are:

s”ﬂ YT weesn 95 feet
Lﬂlgﬂ! essssEaEsREIROEL LS 6‘ feet 5%,incheq
Heish' sassssensensosntaceee 16 feet il inChCS

AIRCRAFT GROSS WEIGHT

The design landing gross weight for NORMAL opera-
tion is 26,000 pounds; however, the maximum per-
missible weight of the aircraft can vary within broad
limits, depending on certain Weight controlling cri-
teria. For more detailed weight information, see
Operational Weight Limitations, Section V.

*

INTERIOR ARRANGEMENT.

The C-47 series and R4D series aircraft are designed
to carry various loads. Folding beaches for 27 or 28

MAIN DIFFERENCES TABLE

ITEM C-47, C-47A C-47B, C-47D HC-47 C-117A, C-117B R4D-1, C47-H
ENGINE R-1830-92 R-1830-90C, C-478 R/+1830-300 R-1830-90C, C-117A R-1830-92
R-1830-90D, C-470 R-1830-90D, C*1178 .
ASTRODOME YES SOME YES NO
CARGO DOORS YES so-;e YES NO
AIRLINER SEATS : NO SOME NO YES
MAIN CABIN EMERGENCY EXIT 2 2 2 ' 3
CARGO SPACE HEATER NO NO SOME NO
APP SOME SOME SOME SOME
BUFFET NO NO NO YES
NAVIGATOR'S STATION YES YES YES NO
FUEL TANKS 4 3 s 4
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 ’ ves YES YES NO
JATO YES YES °ves ’ NO

Effective: 1 Sept. 1968 . ’
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passengets are installed along both sides of the main
cabias ¢ When used as an ambulance
transport, 15 to 24 litters (depending on litter arrange-
mest) caa be installed. Loading pravisions permit
transpart of a variety of cargo (figure 1-1),

On C-117 series aircraft, the mnin cabin is equipped
with 21 adjustable reclining passenger 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 aisie and
single seats on the right. A buffet is installed at
the rear of the main cabin on the left side just afe
of the passenger emtrance door and a lavatory com-

. partment is located aft of the main cabin (figwe 1-1)

- FLIGHT CREW (C-47 AND R4D SERIES AIRCRAFT)

Accommodations are provided for a crew of six:
pilot, co-pilot, radio operator, loadmaster, navigator,
and flight mechanic (figure 1-1).

PLIGHT CREW (C-117 SERIES AIRCRAFT),

Accommodations are provided for a crew of four:
pilot, co-pilot, radio operator, and steward (figure
1°1)e A folding seat is also provided on some air-
craft, -aft of and between the pilot sad co-pilot, for a
flight exsminer,

The alrcraft is powered by two l4-~cylinder, twin-
row, radial, air cooled Pratt and Whitoey R-1830-90C,
R-1830-90D, o R-1830-92 engines. The R-1830-90D
ot R-1830-92 ecngine incorporates a single speed
istegral supercharger, and the R-1830-90C engine

_ incorporates a single-stage 2-speed integral super-

charger, Ou some aircraft, with the R-1830-90C
engine installed, the high blowet has beea sade in-
operative, Asn injection type carburetor aod a direct-
cranking starter, or a combination electric-inertia,
direct cranking steeter is installed.

THROTTLE LEVERS AND FRICTION LOCK,

Two throttle levers, mounted on the eamol pedestal
( 2, figure 1-10), are connected by a csble system to

" the throctde coatrol on each carburetor. The throttles

ste mechanically operated and equipped with a
friction-type lock to prevent creeping of the coatrols
(6, figuwe 1:10). The placatded theottle positions
sre CLOSE and OPEN. The throttie range between
these positions is used for the desired power setting.

MIXTURE CONTROL LEVERS AND THUM

LATCH LOCK. a

Two mixture control levers, mounted om the upper
tighe side of the contral pedestal (3, figure 1-10) are
connected by a cable system to the mixture control
on each carburetor. The mixture control levers 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 air ratio required 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-lacch lock which
mechanically releases the lever when depressed.

CARBURETOR AIR SYSTEMS.

One of three types of carburetor air induction systems
is installed in the aircraft: ram, ram-filtered, or
ram-nongam filteced.

NOTE

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

RAM-TYPE CARBURETOR AIR SYSTEM.

The ram-type carburetor 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 the carburetor throat, o, 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 preheatr door in the
carburetor air intake throat.

'CQE‘ uretor Air Control Levers ond Friction Lock
Lever,

Two carburetor air control levers, one for each
engine, mounted on the right side of the control
pedestal (4, figure 1-10), mechanically conmtrol the
movement of their respective preheat door in the
carburetor air intake throat. The coatrol levers
have HOT and COLD 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 ram air to flow from the scoop to the
carburetor (figure 1-3). Intermediate positions are

PF Y

1 Sept. 1968
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LINK

REAR DOOR
INDUCTION ’ CAM

VALVE AIR FILTER

@ RAM AIRFLOW TO CARSURETOR
NONRAM AIR DUCT CLOSED 8Y REAR DOOR.
HOT AIR DUCT CLOSED BY INDUCTION VALVE.

@ NONRAM FILTERED AIRFLOW TO CARBURETOR
RAM AIR DUCT CLOSED BY INDUCTION VALVE.
: REAR DOOR SWUNG OPEN.

HOT AIRFLOW TO CARBURETOR
RAM AIR DUCT CLOSED BY INDUCTION VALVE.
NONRAM AIR DUCT CLOSED 8Y REAR DOOR.

ELECTRICAL CARBURETOR AIR INDUCTION SYSTEM
ON EARLY C-47B AIRPLANES :

EXHAUST
COLLECTOR

CARBURETOR AIR
INTAKE THROAT

ENGINE COWLING

INDUCTION

AR FILTER

NACELLE

RAM AIRFLOW TO CARBURETOR
NONRAM AIR DUCT CLOSED 8Y FLOATING DOOR.
HOT AIR DUCT CLOSED BY INDUCTION VALVE,

@ NONRAM FILTERED AIRFLOW TO CARBURETOR
RAM AIR DUCT CLOSED BY INDUCYION VALVE,
FLOAYING DOOR SWUNG OPIN.

@ HEATED AIRFLOW TO CARBURETOR
RAM AR DUCT CLOSED BY INDUCTION VALVE.
NONRAM AIR DUCT CLOSED BY FLOATING DOOR.

MANUAL CARBURETOR AIR INDUCTION SYSTEM
ON LATER C-47B AND C-117 AIRPLANES
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Air Filter Control Handle,
{Some Aircraft)

_ The ram-nonram carburetor air filter control haadle,

located on the bulkhead aft of the pilot’s seat (figure
1-4), mechanically controls a hydraulic valve that
directs the flow of hydraulic pressure for the opet-
ation of the ram door and the ponram door in each
carburetor airscoop. On some aircraft, this control
handle has OPEN (nonram), CLOSED (ram), and

. OFF positions. On other aircraft, the positions are:

FILTERED - (noaram), UNFILTERED (ram), and
LOCKED. In the OPEN or FILTERED position, the
mam door shuts off the ram air flow and the nonram
door is opened to allow noaram filtered air to flow

to the carburetor, provided the preheat control lever

is in dhe COLD position. In the CLOSED or UN-
FILTERED position, the nonram door shuts off the
poaram filtered air flow and the ram door is opened
to permit ram air to flow to the carburetor, provided
the preheat control lever is in the COLD position
(figure 1-3). Wnea the mi 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 to
relieve the system pressure. The doors will remain
in this position until the control handle is used to
select another position.

Carburetor Air Temperature Indicators,

A 28-volt .d-c dual carburetor air temperature in-
dicator, graduated in degrees centigrade from —50°
to + 150°, is mounted on the main instrument panel
(15, figwe 1-11, 23, gure 1-12).

Carbutetor Air Control Selsctor Switches
(Some Aitcraft),

Two rotaty, S-position carburetor air control se-

lector switches, one for each carburetor, are

located on the left side of the cockpit immediately
aft of the main instrument panel. Each switch has
the following positions;: HOT AIR, OFEF FULL
COLD, FILTER, and FULL COLD. The HOT AIR
position of the switch energizes a 28-volt d-c motor
which, through a cam and cable system, closes the
aft (noaram) door and the induction valve (forward)
door to shut off the ram air supply admirting pre-

heated air to the carburetor (figure 1-3). The FULL

COLD 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 FILTER
position of the switch energizes the motor to posi-
tion the induction valve door to shut off the flow of
ram and preheated air, and open the aft (oon-ram)

door to supply filtered non-ram air to the carburetor.
The OFF position opens the circuit to deenergize
the motor. The electrical circuit for the motor in-
corporates micro and limit switches which auto-
matically shut off the motor when the doors are
properly pasitioned for the selected aicflow.

COWL FLAPS.

All 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,
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 vee of
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, R, and BOTH. The master ON-
OFF switch grounds out all four magnetos (both -
magnetos of each engine) when 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 magneto

. provides ignition for the rear spark plugs and the right

magneto is grounded, When the engine ignition
switch is positioned to R, the tight magneto provides
ignition for the front spark plugs and the left magaeto
is grounded. When the engine ignition switch is
positioned to OFF, both magnetos for that engine
are grounded and both Eont and rear spark plugs
will not fire., When the ignition switch is in the
BOTH position, both magnetos for that engine are
able to generate current for 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.

Primer Switch (C-47 and C-117 Series Aircraft),

A 3-position, 2B-volt d-c engine primer switch,
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 energizes the right engine primer solenmoid
valve to direct fuel under pressure to the right engine
for priming. The LEFT (up) position energizes the

Effective: 1 March 1969
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left éngine 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 when the booster pump is ON. '

Oil Dilution ond Primer Switches (Some Aircraft),

Two 3-position, 28-volt d-c oil dilution and primer
switches, one for each engine, are mounted on the
elecrical coatrol panel (20, figure 1-14). These
switches are the momentary-type, spring loaded to
the OFF position. When either switch is placed in
the ENGINE PRIMER (down) positioa, the respective
engine primer solenocid valve is energized to-direct
fuel under pressure to the engine for priming. When
cither switch is held in the OIL DILUTION (up)
position, a 28-volt d-c circuit energizes the oil
dilution 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 when the booster
pump is ON,

STARTING SYSTEM.

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

Starter Switches (Diuct 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 3-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 (center)position.

Starter Switches (Inertia-Direct Cronking),

Two 3-position starter switches, one for ENERGIZE
and ome for MESH, are mounted oh the electrical
control pangel (16, figure 1-13, and 17, 18, figure 1-
14). 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, Placiig the STARTER ENER-
GIZE switch in the RIGHT (down) position, ener-

~ gizes the starter for the right engine, and placing it

in the LEFT (upper) position, energizes the’ starter
for the left engine., Placing the STARTER MESH
switch in the RIGHT (down) position meshes the
right starter, Placing the STARTER MESH switch
in the LEFT (up) position meshes the left starter,
Both switches are spring loaded to the OFF (center)
position.

ENGINE INSTRUMENTS.

All engine instruments are dual indicating, A direct-
reading manifold pressure gage oo the main instru-
ment panel indicates the pressure in inches Hg in
each engine intake manifold. A 28-volt d-c carburetor

" air temperature indicator and a self-generated cylin-

der head temperature indicator (which indicates
temperature for the right engine from No, 1 cylinder
and for the left engine from No., 13 cylinder), all
calibrated in deg:ees centigrade, are mounted on
the main instrument panel (13, 15, figure 1-11, and
23, 27, figure 1-12). A self-generated tachometer
is installed on the main instrument panel,

.,

Effective: 1 March 1969 ’









AR AMERICA
C-47
FLIGHT MANUAL

Effective: 1 Sept. 1968

T

°o® N

COCKPIT ARRANGEMENT—-TYPICAL

LEFT SIDE R4D SERIES AIRCRAFT

~- T Tz ew &
TV Bl g

- M. A
d! BT TSR SR RRAL

a
-y
=
-
>3
-
<
.

BECTRICAL CONTROL PANEL . 10. CONTROL PEDESTAL

WINDSHIBLD DEFROSTER HOSE 11. SEAT AND SAFETY BELT
SHIELDED LAMP 12. FORWARD AND AFT SEAT ADJUSTING
oLe CONTROL
SUPERCHARGER HANDLE - :
(SOME AIRCRAFT) 13. PROPELLER DE-ICING FLUID
SUPPLY TANK

14. PROPELLER DE-ICING RHEOSTATY
15. WINDSHIELD DE-ICING CONTROL VALVE

WINDSHIELD WIPER OPERATING
MECHANISM :

FLUORESCENT LAMPF HANDLE

CARBURETOR AIR CONTROL SELECTOR 4 NTERPHONE JUNCTION BOX
CONTROL WHEEL " 17. RADIO FILTER BOX

PILOT'S CHECK LIST 18. SUIT HEAT RHEOSTAT

Figure 1-8

23
24.

25.

26.

FLEXIBLE HAND WARMER AND
DEFROSTER HOSE

FUEL SYSTEM FLOW DIAGRAM

. OXYGEN REGULATOR
. WINDSHIELD DEFROSTER AND HAND

WARMER CONTROL VALVE HANDLES
OXYGEN REGULATOR TO MASK HOSE

COMMAND RECEIVER PANEL
CONTROL HEAD

COMMAND TRANSMITTER
CONTROL PANEL

HAND FIRE EXTINGUISHER
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CONTROL PEDESTAL — TYPICAL

1. PROPELLER CONTROL LEVERS
2. THROTTLE LEVERS

3. MIXTURE CONTROL LEVERS

4. CARBURETOR AR CONTROL LEVERS
5. RIGHT ENGINE FUEL TANK SELECTOR
6. THROTTLE LEVER FRICTION LOCK

7. PARKING BRAKE CONTROL KNOB

8. AILERON TRIM TAB CRANK AND INDICATOR

9. CROSS-FEED CONTROL VALVE HANOLE
+ {SOME A MODELS)
10. AUTOPILOT CONTROL VALVE HANDLE

11, RUDDER TRIM CRANK AND INDICATOR
12. TAIL WHEEL LOCK LEVER
13. LEFT ENGINE FUEL TANK SELECTOR

14, ELEVATOR TRIM TAB WHEEL AND INDICATOR

Figure 1-10

»

‘

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 rcading, it is an indication that the
manifold pressure for the left engine is low.

{CAUT!ON

Do not attempt to bleed moisture
from the instrument or the cngine
piping with engine manifold pres-
sure above barometric pressurc.
If above barometric pressure, the
lines will fill rather than blced,
and possible fuel spillage bcehind
the main instrument pancl will re-
sult in a fire hazard.

Fuel Pressure Gage,

A dual, direct-reading, hydrostatically operated, fuel
pressure gage is mounted on the main instrument
panel (26, figurc 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 cockpi
congect to each carburetor, '
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Oil Pressurs Goge,

A dual, directreading, hydrostatically operated oil
[ressure gage is mounted on the main instroment -
" panel (27, figwe 1-11, and 3], figure 1-12) and is
calibrated in pounds per square inch,

Oil Temperature Indicator,

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

ated in degrees centigiade, is mounted on the main
ipstrument panel (25, figure 1-11, and 16, figure 1-
12). A temperature bulb oo the rear of the engine
accessory case of in the oil supply pipe aft of the

- oil dilution fuel pipe connection furnishes remote

indication to the temperature indicator of the oil
entering the engine,

PROPELLERS.

A Hamilton Standard 3-bladed, full-feathering, hy-
dromatic propeller is provided for each engine, The
propeller governor on each engine automatically
haintains constant engine speed by changing the
propeller blade angle through the coanstant speed
tange 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 pedeseal (1, figure 1-10), through mechanical
lickage provide for adjustment of the propeller
governor on the nose section of each engine, The
coatrol levers have INCREASE (high tpm) and
" DECREASE (low rpm) placarded positions, Inter-
mediate positions of the levers are used to regulate
tpm as desired. The governors maintain constant
propeller speed, as selected by the control levers,

PROPELLER FEATHERING SYSTEM

Two push button propeller feathering switches, one for
cach propeller system, are mounted on the electrical
control panel ( 17, 18, Figure 1-13, and 3, 9, Figure
1-14). Each switch is used in conjunction with a pro-
péller feathering relay and a feathering pump motor, -
When either propeller feathering 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 switch is grounded and holds the switch IN until

the propeller reaches the feathered position, causing
the oil pressure to build up sufficiently to open the
pressure limit switch and de-energize the holding coil.
When the holding coil is de-energized, the feathering
button pops out and the feathering pump motor and re-
lay are de-energized. The feathering operation may be

interrupted by manually pulling out the feathering
switch. Since greater oil pressure is required to un-
feather the propeller, the pressure limit switch remains
open; therefore, the feathering switch must be held
closed to unfeather the propeller, When the propeller
feathering button is depressed to unfeather the pro-
peller, it must be held in manually until the propeller
blades have moved out of the feathered position and
approximately 800 RPM is indicated on the tachometer,
Dae to the importance of the propeller feathering cir-
cuit, w& ptotettivgv devices are provided on
most airceaft, O1l for propeller feathering is taken

from a reserve in the min_ oil supply tank, outside of

the hopper tank,
[CAUTION

If the feathering button fails to pop
out after the propeller has reached
the feathered position, it must be
pulled out manually or the propeller
will unfeather and possible over-
speed,
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MAIN INSTRUMENT PANEL—TYPICAL
C-47 AND C-117 SERIES AIRCRAYFT

e
»

OB NSR peN

.
12

13

AUX GATE COMPASS REPEATER
INDICATOR

ARSPEED INDICATOR, MLOT'S
QLOCK

COURSE INDICATOR AND

ATTITUDE INDICATOR

RADIO MAGNETIC INDICATOR (M}
AUTOMLOT DIRECTIONAL INDICATOR
AUTOPLOT ATTITUDE INDICATOR

ENGINE FIRE DETECTION WARNING
UGHTS AND TEST SWITCH

AUTOPRLOT VACUUM GAGE
ARSPEED INDICATOR, CO-MLOT'S
FREE AR TEMPERATURE
INDICATOR

CYLINDER HEAD TEMPERATURE
INDICATOR (DUAL

14,
15.

16.
17.

18.

19.
20,

2).
22.
23,
24.

25,
26.

27.

ALTIMETER, CO-PROT'S

CARBURETOR AIR TEMPERATURE
INDICATOR (DUAL

RADIO MAGNETIC INDICATOR (RMD

CRITICAL TEMPERATURE WARNING
LUGHTS

LANDING GEAR INDICATOR LIGHT
{RED)

DOOR OPEN WARNING LIGHT

LANDING GEAR INDICATOR LIGHT
{GREEN)

STATIC PRESSURE SELECTOR VALVE
AUTOPILOT OIL PRESSURE GAGE
DE-ICING SYSTEM PRESSURE GAGE
FUEL QUANTITY INDICATOR

OiL TEMPERATURE INDICATOR {DUAL

FUEL PRESSURE GAGE (DUALI
OlL PRESSURE GAGE (DUAL

Figure 1-11

.

an.

gREEN

38

40.
4.

MANFOLD PRESSURE GAGE DUAL

. TACHOMETER (DUAL

CARBON MONOXIDE WARNING
LIGHT (C-117)

CARBON MONOXIDE RESET BUTTON
-1

. VERTICAL VELOCITY INDICATOR

TURN-AND-SLIP INDICATOR
DIRECTIONAL IN. CATOR
ALTIMETER, PILOT'S

. FUX GATE COMPASS WARNING

HGHY

. AUX GATE COMPASS CAGING

SWITCH .
HEAT SYSTEM WARNING LICNT

. ALTIMETER CORRECTION €. RD

FUEL CROSSFEED SWITCH
FUEL DUMP SWITCHES
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OIL SYSTEM.

Each engine has an independent oil system that incore
porates and oil tank with an internal hopper tank and an
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. ln normal operation, oil is drawn from
the tank to the engine-driven pump, and is forced under
pressure to all parts of the engine 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 the cooler is automati--
cally regulated by the thermostatic control, The oil re-
tuming to the tank enters the tap of a hopper!,the bottom
of which is located above the tank outlet fitting. This
arrangement permits the warm oil to return to the en-
gine, and as the warm oil flows through th.e hopper, the
heat is transmitted to the surrounding oil in the .tank.
Provisions for diluting the oil with fuel are provided
when cold start conditions are anticipated.:

OIL DILUTION SWITCH (Some 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 starting, -
When the switch is held in the RIGHT position,
engine oil is diluted for the right 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 Primer
Switches under Priming System, this Section,

FIREWALL SHUTOFF VALVES. °

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

FUEL SYSTEM.

Fuel is supplied from two main tanks and two aux-
iliary tanks iostalled 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 fue] tank selectors in the
cockpit, fuel may be supplied from any tank to either
engine, On eariler model aircraft 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 be-
fore the engine-driven pumps areinoperation, A cross-
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
control switch located on the electrical coatrol
panel, On aircraft 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 line connects from the top chamber
of the ' carburetor to the main and auxiliary tanks,
Dwing operation, the maximum return flow is approxi-
mately 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 1-30; for fuel grade operating limits, refer to
Section V, Operating Limitations, See figure 1-15
foe Fuel Quantity Data.

Fuel Tonk Selectors,

Two fuel tank selectors, one for each engine, are

pedestal (5, 13, figure 1-10). Each selector has
LEFT AUX, LEFT MAIN, RIGHT MAIN, RIGHT
AUX, and OFF positions, The selectors are con-
nected mechanically to the wvalves by rods and
cables. When the selector is placed in any position,
fuel will be supplied from the tank cotresponding
to that position,

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 comtrol 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.
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Each tank is provided with a booster pump, vent,
filler, 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, and fuel from
either tank may be diverted to either engine, or both,
ot turned off completely,

l WARNING l

@ Tbe main fuel tank selectar valves
must be in the OFF position, when
the long-range fuel system is being
used, to prevent gravity fuel flow
ot fuel under booster pump pressure
from overflowing the main fue] tanks,
When the long-—range fuel tanks are
empty, the valves must be in the
OFF position or air will be drawn
from the long range tanks, causing
air Jocks in the fuel system,

@Do not operate the aircraft APP at
anytime Jong-range fue] tanks are
installed to preclude possibility of

fire,
"FUEL QUANTITY DATA CHARY
. GALLONS
TANK NUMBER USABLE FUEL
OF FUEL SERVICE
TANKS {(EACH) {(EACH)
MAIN 2 202.0 204.0
AUXILIARY 2 199.0 000
TOTAL USABLE FUEL....o..civrnrreecsrennsnernees 802 GALLONS

LONG-RANGE FukL TANKS ... ........... 385 GALLONS EACH
INSTALLATION OF TWO TANKS POSSIBLE

TOTAL USABLE FUEL IN EACH
LONG RANGE FUEL TANK ..ivcrernicernrnernennss 380 GALLONS

Note: Level flight assumed to be 3 degrees nose up.

Figure 1-15

LONG RANGE FUEL TANKS BOOSTER PUMPS
{Some Aircraft),

A booster pump is mounted in the forward epd of each
fong-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 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 walve is normally safety-wired
CLOSED, When the valve is moved to the OPEN
position, fuel will be dumped overboard, either under
booster pump pressure or gavity flow,

Long-Ronge Fusel Shutoff Yalves,

Two long-range fuel shutoff valves (figure 1-17), one
for each side of the fuselage, are installed with the
Jong-range .tanks and lines,

<

in front of and between the front two long-range -

tanks in the main cabin compartment, The valves
may be opened manually by rotating the handles in a
counterclockwise direction,

" | WARNING I

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

FIREWALL SHUTOFF VALVES.

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

FUEL SYSTEM
{Some HC 47 Aircraft),

Fue) is supplied from two main tanks, two 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

The valves are located *W‘a\)
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function as a single storage unit. The wing tanks
have an electrically operated dump valve which is
Jocated in each dump line, The valve is controlled
by a switch in the cockpit. The fuel quantity is
measured by a 28-volt d-¢ 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, fue]l 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 auxiliary tanks, During
operation, the maximum 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 1-30; for
fuel grade operating limits, refer to section V,
Operating Limits. ~ For Fue] Quantity Data, see
chart.

FUEL QUANTITY DATA CHART-GALLONS.

FULLY SERVICED AND USABLE

: NUMBER |USABLE FULLY
TANK OF TANKS | FUEL (each) | SERVICED
Main 2 202 204
Auxiliary 2 198 200
Wing(outer) 4 200 200

TOTAL USABLE FUEL 1602

FUEL TANK SELECTORS (Some HC-47 Aircraft),

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)s 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 selector has Re. 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. He AUX 200 GALS, L.
H. MAIN 202 GALS, L. H. WING 400 GALS and OFF.
The selectors are comnected mechanically to the
valves by rods and cables, When the selector is

placed in any position, fuel vull be supplied from
the tank corresponding to that position.

FUEL CROSS-FEED SWITCH (Some HC-47 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)s The cross-feed switching system incorporates
a red warning light, located on the right side of the
ctoss-feed switch, which illuminates during the 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
be used. Place cross-feed switch ON and turn
opposite selector valve (engine receiving cross-feed
fuel) to OFF.

NOTE

The eagine being fed fuel during
this operation will show an approxi-
mate two pound fuel pressure fluctu-
ation because of the added fittings
in the line, The pressure fluctuation
will not be sufficient to hinder
engine operation,

FUEL DUMP SWITCHES (Some HC-47 Aircraft),

Two 28-volt d-c three position guarded switches
(41, figure 1-11) operate the dump valves in the outer
wing tanks, The switches are placarded OFF,
CLOSE, and DUMP. To dump fuel place the fuel
selector valves to tanks other than outer wing tanks,
Place both- switches to the DUMP position,

CAUTION

Never dump fuel with flaps down,

FQEL QUANTITY INDICATORS.
{Some HC-47 Aircraft),

A 2B-volt d-c liquidometer fuel quantity indicator is
installed in the main instrument panel (24, figure
1-11), to indicate the fuel quantity in the two main
and two auxiliary tanks. A selector handle on the
indicatar has LEFT AUX, LEFT MAIN, RIGHT
MAIN, and RIGHT AUX positions. As the selector
is moved from one position to another, the calibrated

Effective: 1 Sept. 196 ~
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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 ground.

LONG-RANGE FUEL SHUTOFF VALVES

LOCATION: FORWARD MAIN CABIN — ROOR LEVEL

e, —~

Figure 1-17

ELECTRICAL POWER SUPPLY SYSTEM.

D. C. POWER SUPPLY.

The DC electrical power supply system i< a 24 to
28 volt, single conductor, ground return type, DC
power is supplied by two engine driven generators,
two 12 volt 88 ampere hour 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 reverse current relay. For
DC power distribution see figure 1-18. The CB
fire extinguishing system, alarm and warning system
and the main junction box light circuit are connected
é‘irectly to the aircraft batteries. On some aircraft,
the alarm and warning 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 DC electrically operated
equipment through circuit protectors connected to
the bus in the main electrical junction box (figure
1-21, and figure 1-22). In case both geaerators
fail, the DC equipment can be supplied by the air-
craft batteries when the battery switch is ON. In
order to conserve the batteries, only the equipment
essential for safe operation of the aircraft should
be operated.

On some aircraft two higher capacity generatars, 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-
matically directed to the No, 1 radio bus,

Battery Master Switch,

The 28-volt d-c ON-OFF battery master swicch is
located on the electrical coatrol panel (19, figure
1-13, and 27, figure 1-14), Operation of the switch
will open or close the battery circuit. The battery
switch should be in the OFF position wheo an ex-
ternal power source is plugged in. To assure fully
charged batteries, the battery master switch should
be turned ON before take-off.

Generator Switches {Aircraft
Without Bus Priority System).

Two switches placarded ON-OFF are incorparted
into the main line circuit to select either or both of
the generators to supply current to the electrical sys-
tem. The ON position of the switches closes the gen-
erator circuits and the battery circuit through the cir-
cuit breaker bus in the main electrical junction box.
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, figwe 1-1).

*‘Ge nerator Switches (Aircraft
With Bus Priority System).

Two switches, placarded ON-OFF-RESET, are located on
the Main Electrical Junction Box Control Panel ( Figure 1-21).
The RESET position is used to restore power to the genera-
toe field coils in the event a momentary overload causes the
field circuit to open.

External Power Receptocle.

A ground power receptacle is located on the underside
of the fuselage aft of the bacteries (18, figure 1-1),
and connects the external d-c power to the aircraft
clectrical system when the ground power supply is
plugged in,
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Utility Power Qutlet,

Utility power outlets are installed at various locations
throughout the aircraft, On some aircraft, one util-
ity power outlet is installed on the left side of the
main cargo compartment, immediately forward of the
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
panel to provide indication of generator failure (8,

figure 1-13). On some aircraft, -generator warning
lights are also located on the power systems junction
box control panel, mounted on the aft wall of the
forward baggage loading door companionway (figure
1-21)e If dhe output voltage of a generator becomes
less than that of the bus, 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 (Some Aircraft),

On the aircraft with 200 ampere generators and a
priority bus system., the bus priority relay will 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 Junction Box Control Panel, mounted on
the aft wall of the forward baggage loading door com-
partment. :

$ caution §

On aircraft with the UHF communications
equipment, cockpit instrument floodlights,
marker beacon, windshield defroster motor,
and fluxgate compass 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 the
DC system must be reduced to below 200
amperes of the remaining generator will
fail or drop off the line. .

Ammeters,

Two ammeters, one for each generator, are provided
to measure the amperage output of the generators
(figute 1-18). The ammeters are Jocated oo 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 on the aft wall of the forward cargo
Joading door companionway,

A-C POWER SUPPLY,

Power for operation of various items of electrical and
electronics equipment requiring 115 volts, 400 cycles
AC power is supplied by an inverter system operated
from the DC power system. The AC power is supplied
to the equipment through circuit protectors located on
the Radio Circuit Breaker Panpel (Figure 1-20), and
1s 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 inverters
supply power to the number 1 and 2 AC buses respectively,
The spare inverter may supply power to either bus in the
event one main inverter fails. 'Irc)' inverters are controlled
by switches located on the Main Electrical Junction Box Cone
trol Panel (Figure 1-21),

On some aircraft, one main and one spare inverter
are installed to provide power to the Instrument and
number I 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 the
Main Electrical Junction Box Control Panel (Figure
1-21).

Inverter Switch,

On typical aircraft equipped with a generator inverter
and bus priority system, the ON-OFF-SPARE switches
for the number | and 2 inverters and the ON number
I and ON number 2 switch for the spare inverters are
located on the Main Electrical Junction Box Control
Panel, mounted on the aft wall of the forward baggage
loading door compartment (Figure 1-21).

On company operated aircraft an ON~)MAIN-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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RADIO CIRCUIT BREAKER PANEL

LOCATED: RADIO RACK AY RADIO OPERATOR'S STATION
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HYDR‘AUI.IC POWER SUPPLY SYSTEM.

NOTE

Hydraulic systeni on most company aircralt
has been modified to provide higher pressurc.
Pressure operating range is between A00 and
1000 PSI with a pressure rclief valve setting
of 1100 = 500 PSt. On thesec aircraft the ac-
cumulator air precharge is 300 (x+ 20) P51 with
aminimum allowable air precharge of 250 PH.

A pressure accumulator hydraulic power supply sys-
tem (figure 1-23) operates 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 (I 50) psi. A hydraulic hand pump
is incorporated in the system for use when the en-
gine-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. When sys-
tem pressure is below 600 psi, the 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, Seven quarts are available to the engine-
driven hydraulic pumps, while the remaining 3
quarts in the reservoir sump are available only to
the hydraulic hand pump for emergency operation.
The 3 quarts of fluid reserved for the hydraulic hand
pump are not visible in the sight gage. For fluid
specification and reservoir location, see Fig. 1-30.

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’s and co-pilot’s seatrs (9,
figure 1-24)« This hand pump is used whenthe engine-
driven hydraulic pumps fail to supply sufficient pres-
sure, when the hydraulic fluid supply (except the
hand pump reserve) has been lost, o for grouad
operation of the hydraulic system when the engines
are not runoing, 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 contrcl
panel (6, figure 1-24) bas two placarded positions,
ON aad 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 (ex-
cept the autopilot) may be actuated directly by
operation of the hydraulic hand pump, The star
valve should be safetywired to the OFF (closed)
position.

Effective: 15 June 1969
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Hydroulic Fluid Quantity Sight Gage.

A hydraulic fluid quantity sight gage is located at
the top of the hydraulic control panel (2, figure 1-24)
te indicate fluid quantity, A placard for serviciang
instructions is mounted adjucent to the sight gage.

Hydroulic System Pressure Gages,

Two hydraulic system pressure gages mounted in a
bracket assembly below the right windshield at the
compilot's station (16, 17, figure 1-7), are direct-
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 in the landing gear DOWN  line when
the landing gear control lever is in the DOYN or
NEUTKAL position.

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 SHUTOFF VALVES,

See paragraph on the Firewall Shitoff Valve Handles,
this section. )

~ FLIGHT CONTROL SYSTEM.

The flight control system consists of independent
clevator, aileron, and rudder systems. All flight
controls are directly controlled and are operated by
dual wheel and rudder pedals. The elevator, aileron,
and rudder systems incorporate trim’ tabs,

RUDDER PEDALS.

The rudder is mechanically controlled by a duplicate
set of hinged rudder pedals incorporating toe brakes.
The pedals can be adjusted forward or aft for proper
Jength by means of the adjusting lever mounted on
each redder pedal.

Rudder Trim Crank, '

Rudder wim is mechanically costrolled by a rotaiable
crask momsted oa the aft face of the control pedestal
(11, figwe 1-10). Movemeat of the trim tab is shown
on the indicator immediately below the crank,

. BATTERY CONNECTOR RELAY
. CIRCUIT BREAKER PANEL
. GENERATOR MAIN LINE SWITCHES

. JUNCTION BOX LAMP SWITCH

MAIN ELECTRICAL

- JUNCTION BOX
C-117 SERIES AIRCRAFT

VOLTAGE REGULATOK"
Figure 1.22




Note: Some aircraft carry spare hydraulic fluid in
HYDRAULIC SYSTEM a relocated windshield alcohol tank adjacent

HYDRAULIC to the hydraulic reservoir. It is connected

RESERVOIR by a line and petcock.
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LANDING GEAR LATCH LEVER OPERATION

BEFORE TAKE-OFF:

1. LANDING GEAR LEVER—NEUTRAL
2. LATCH LEVER—POSITIVE LOCK

AFTER TAKE-OFF:

1. LATCH LEVER--RAISED

2. LANDING GEAR LEVER—UP

SPRING LOCK NIUTRAL

“ 1. LANDING GEAR LEVER—NEUTRAL
~ 2. LATCH LEVER—SNAPS AUTOMATICALLY
TO SPRING-LOCK POSITION

—

SPRING LOCK : DOWN l

1. LANDING GEAR LEVER - DOWH
2. PRESSURE - UP

3. LEVER- NEUTRAL

4. GEAR WARNNG LIGHT - GREEN
5. LATCH - POSITIVE LOCK

SHOULD LATCH LEVER BECOME JAMMED IN
UNLOCKED POSITION BY OUT-OF-SEQUENCE
OPERATION, PULL DOG FORWARD TO ALLOW
CATCH TO SPRING INTO PLACE. LATCH LEVER
WILL THEN RETURN TO SPRING-LOCK POSITION.

- Flgwe 1.26
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LANDING GEAR LATCH LEVER.
The landing gear safety latches for both main gear

are cootrolled simultanecusly by cables connected
to the landing gear latch lever, located on the floor

to the right of the pilot’s seat (figure 1-25), The

safety latch automatically latches to lock the landing

gear 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
geat 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 (8, figure 1-1)

‘ Landing Gear Indicator Lights,

The 28-volt d-c landing - gear red and green in-
dicator lights "are located on the right side of
the main instrument panel (18 and 20, figure

1-11, and 20 and 21, figure 1-12). 28-volt d-c

microswitches are mounted next to the landing gear

lever and on each main gear. These switches are

actuated by movement of the landing gear lever at{d

the main gear to indicate the position of the main
gear and lever by means of the red and green in=
dicator lights. The green light will be illuminated
when both main gears 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 illuminateds The red in-

dicator light will go out when the landing gear is

down and locked and the lever is in the NEUTRAL
position, On some aircraft, the red indicator light

will go out when the gear is fully retracted. .

Londing Gear Warning Horn,

The 28-volt d-c landing gear warning hoen, located in
the fuselage to the left of the pilot’s seat, will sound
when one ot both throttles are less than approximately
14 open and the landing gear is not down and locked
with the lever in the NEUTRAL position, o when the
landing gear lever is not in the NEUTRAL position,
No switch is provided for silencing the hoen.

Tail Wheel Lock Lever,

The mechanically operated tail 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 whee!l
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 position before the tail
wheel lock pin will engage the tail
wheel in the LOCK position,

BRAKE SYSTEM.

The main landing gear wheel hydraulic beakes may be
applied independently or simultaneously by meass of
two brake control valves, which are contained in a
single housing and linked to the rudder beake pedals,
Application of toe pressure on the rudder beake
pedals allows hydraulic fluid under pressure to flow
through the brake control valves and beake operating
lines to the brake actuating cylinders, The brake
actuating pistons force the beake 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 conrrol valve and into the return
line to the hydraulic reservoir. 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 Brake Control Knob,

The main wheel krakes 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 set 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 cootrol 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, :
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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
inserument, The free air temperature indicator is
electrically operated, The vacuum-operated instru-
ments include the artitude indicator, the directional
indicator, and the turn-and-slip indicator. For

proper -operation of the vacuum instruments, engine

tpm should be at least 1000.
VACUUM SYSTEM,

The 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 twrp-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 pitot-static system instruments and equipment
consist of two airspeed indicators, two altimeters,
and a vertical velocity indicator, all installed on the
main instrument. panel (figures 1-11 and 1-12); and

two pitot-static tubes mounted on masts on the under-

side of the fuselage nose section {21, figure 1-1), a
static selector, and the connecting lines. The
static selectoe coatrol switch mounted on the main
instrument panel (21, figuwre 1-11, and 25, figure 1-

- 12), -provides for selection of an alternate static
souwrce (16, figuwe 1-1) in the event of malfunctioning

of -the normal static source, On some aircraft, the
alternate static sourtce is located in the left aft
fuel tank bay, The selector switch is safetywired
to the normal static soutce. The pitot-static tubes
are protected from ice by integral heating elements,

ELECTRICALLY OFERATED lNSTRUMENTS.
(Some Aircroft),

The attitude indicator and the directional indicator

are driven by AC power from the No. 1 AC bus lo~

cated in the Main Electrical Junction 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 28-volt d-c¢ free air temperature indicator is

mounted on the main instrument panel (12,-figure 1-
11, and 17, figure 1-12), The indicator is comnected
to the thermometer resistance bulb on the underside
of the nose section so that changes in the temperature
of the outside air will be registered on the indicator
face by means of changes in the electrical current
between the bulb and the indicatoe, The indicator
is calibrated in degrees centigrade, ‘

EMERGENCY EQUIPMENT.

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 hand fire extinguishers, one mouated
on the bulkhead above the pilot’s seat, and oae
mounted on the rear section of the main cabin door
or, on C-117 series aircraft, immediately forward of
the passenger entrance door, are provided for come
bating fires in the fuselage.






