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The heating system utilizes heat extracted from the engine exhau~t system through 
, the medium of a heat exchanger'built around the exhaust tail pipe of each engine. 

In fUght, ram air which enters the two muff-type heat exchangers is heated by the 
engine exhaust and then ducted to the air mixing chambers. Here, heated air, as 
well as cold air entering through scoops at the belly of the fuselage are mixed in 
the proportion necessary to regulate the temperatfire of the ventilating air flowing 
into the airplane. Two emergency spill valve outlets one in each nacelle, can be 
used to bypass the heated air to the aircraft exterior if tne temperature rises 
excessive~r or exhaust fumes are detected, indicating a leak in the heat exchanger. 

In some airplanes as illustrated in the schematic diagrams the heated air from the 
left engine is ducted to cabin and that from the right engine ducted to cockpit, 
and in other airplanes, the two systems may be crossfeed allowing the heated air to 
go to both systems, even when one engine is not operating. 

1. Heatine is provided by a 
of each engine. 

aro\L~d the exhaust 

2. p~ air passen through the heat exchanger and via 
a __ valve to a _" 

J. The mixing chamber has a __ air and a air 
inlet with a mixing valve to regulate the amount of 
operable from the __ position. 

4. The mixing chamber has an outlet ducted to the ____ _ 
cutlets. 

hea t exchanger 
tail pipe 

spill 
mixing chamber 

cold 
heated; FRO 

5. The spill valves are for the purpose of venting _____ cabin & cockpit 
with there is no demand for heat in the cabin. 

- 6. In scme Alc, the right heat exchanger is ducted to heated air overboard 
the and the left tc the • 

7. Scme Alc have a __ system permitting either scurce 
to supply hot air to ____ • 
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cockpit 
cabin 

crossfeed 
either side 
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The autopilot is a gyroscopically controlled, hydraulically actqated mechanism 
which maintains the airplane in lateral and longitudinal attitude, and in direc­
tional flight b,y operating the flight control surfaces. The system consists of 
three interrelated systems. An air vacuum system which operates two gyroscopic 
control units and simultaneously controls the hydraulic fluid pressure system, 
which operates the control surfaces by servo units inserted in the flight control 
cables of the rudder, ailerons, and elevators; and a mechanical follow up cable 
system which restrains the hydraulic servo action and prevents overcontrol. Each 
of the three systems depends upon the other two for proper operation. The gyro­
scopic control units (one for rudder directional control and the other for bank 
and climb) are mounted behind and viewed through openings in the main instrument 
panel. 

Hydraulic pressure for operation of the autopilot is supplied from the main hy­
draulic system through a pressure reducing valve system. The hydraulic shutoff 
valve, fluid filter, drain tra.p, exhaust. check valve, drain check valves, and 
servo units complete the autopilot hydraulic fluid system. A hydraulic pressure 
rage is tapped into the autopilot hydraulic pressure manifold to register pressure 
in the syste1:l. 

1. The auto pilot is _____ controlled and _____ actuated 

2. There are three in~errelated systems: an air ____ _ 
system to operate the gyroscopic control unit, a 
hydraulic _____ mechanism, and a mechanical ____ _ 
system. 

3. Each system depends upon the ___ _ for proper opera-
tion. 

-------
gyroscopically 
hydraulically 

vacuum; servo; 
follow up 

4. The gyrosco~ic control uP~t is located on the instru- other two 
ment _____ panel. 

5. Hydraulic pressure for operation of the autopilot center 
is from the main hydraulic system through a __ 
valve. 

6. A pressure gage should indicate psi, and is 
located on the _____ " 
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pressure reducing 

120 ± 10 
instrument panel 
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AUTOPILOT SYSTEM CONTROL UNITS 

Two gyroscopic control units are installed in a mounting 
on the airplane 8tru~ture by vibration insulating units; 
is attached to the rear of the pilot's instrument panel. 
for each control unit, as well as pulleys for the follow 
located at the rear of the mounting unit. 

BANK-AND-CLIHB GYRO CON'mOL UNIT 
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independently 8upported 
the special mounting unit 
Balanced fluid valves 

up cable system, are 

The bank-and-climb gyro cont.rol unit contains the gyro which supplies the lateral 
and longitudinal reference for both automatic and manual control of the ailerons 
and elevators. The caging knob on the unit is provided to lock the gyro gimbals 
(pivoted rings). The elevator and aileron control knobs on the bank-and-climb 
unit are used to trim the airplane laterally or longitudinally, or to allow the 
human pilot to control the airplane while the autopilot is in operation. The con­
trel knobs are also used to ground test the operation of the auto-pilot. The 
alignment and follow up index markings on the face of the instrument indicate the 
position of the control surfaces when the autopilot is in operation. 

N~: The aligr~ent and follcwup indexes for each control must matched before 
the aut.cpilet is engaged. 

~ suction gage installed on the bank-and-climb gyro control unit indicates the 
vacuum pressure being supplied to the gyros, which normally is 4 ± .25. < 

DIRECTIONAL GYnO CONTROL maT 

The directional f!Sro control unit provides the directional rudder reference for 
both manual and automatic fliRht control. The caging knob en the unit is provided 
to lock the gyro gimbals and to establish the desired headinp,. The directional 
gyre unit is equipped with two circular cards graduated in 360 degrees of azimuth. 
The lovler, or directional card, may be set to any desired heading by pushing in 
and turning the caging knob located beneath the dial. The upper, or rudder follow­
up card, may be set by turning the rudder trimmer knob located at the top of the 
uni t. In flight, the rudder tri1mner knob is used to trim the ai.rplane manually or 
to alter the course. The rud.der tri.rrmer knob also can be used to ground test the 
operation of the system. 

NOTE: Readings of the directional and followup~ards coincide to obtain autoaatic 
control of the airplane to a selected heading. The cards also must be 
matched before the autopilot is engaged. 

OT.789 
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1. The gyra$capic control unit an the instrument panel 
ac Luates the servo by means of _ valves for each 
control unit, and by pulleys for the cable 
system. 

These are located at the _ of the mounting unit. 

3. The autopilot servo is normally turned on by the 
valve at the base of tre _____ • 

4. Pefore engaging the autcpilot, the indexes 
for each ~ontrol must be on the control dials. 

5. A suct.ion gage in the line su}:;plying the gyro con­
trel l:ni t should rer.ister _" __ " Hg. 

6. The vacu~ operated gyro control unit consists 
basically of a _____ and a _____ • 

OT.789 

PAGE: :3 

DATE: 15 April 67 

REF: 1~0-4i 

balanced fluid 
followup 

back 

control pedestal 

alignment and followup 
matched 

4 .::t .25 

DIG 
Horizon 
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The pressure reducer system consists of two separate units - a pressure reducer 
valve rroper, and a relief valve. The reducer valve meters the pressure of the 
main hydraulic system from between 800 to 1000 psi to a regulated operati~g pres­
sure cf 120 ~ 10 psi for the autopilot. The output of the reducer valve passes 
through the relief valve, preset to about 150 psi to relieve any excessive pressure 
buildup that might result from a malfunctioning reducer valve, before passing to 
the autopilot. The ~educer valve is not adjustable in the field. The relief 
valve adjustment is sealed and should not normally be adjusted in-the field since 
an accurate setting cannet be made without special hookup. 

HYDRAULIC SHUTOFF VALVE 

The hydraulic shutoff valve is a 3-way valve. The ON-position directs 120 psi 
pressure flow from the reducer valve system output to the autopilot control units •. 
The OFF-positicn shuts off ~ressure flow coming from the reducer valve system and 
connects the pressure line going to the autopilot control units with the return 
line back to the reservoir. The OFF-position of the shutoff valve thus allows 
free circulation of return system fluid throughout the autopilot ~stem. A var.ying 
amount of back pressure of up to 30 psi may be present in the hydraulic return 
system at all times due to line friction. This back pressure would register on 
the autopilct hydraulic gage when the hydraulic shutoff is positioned OFF.. Because 
the return system fluid is freely circulating within the autopilot system, this 
f~5itive back pressure does not have any adverse effect on freedom of movement of 
the flight controls when the autopilot is disengaged. 

The hydraulic shutoff valve should be left in OFF-position at all times except 
when the autopilot is engaeed or being bled, so as not to dissipate the main hy­
draulic system frorr, ... /hich the autopilot system obtains it.s pressure supply. 

HYDRAULIC FLUID FILTER 

A hydraulic rilter is installed between the hydraulic shutoff valve and the auto­
pilot hydraulic pressure manifold to remove foreign matter from the fluid prior 
to its entry into the balanced oil valves and the servo units. 

AUTOPI:'OT HYDHAPLIC CtGCK VALVES 

Three check valves are used in the autopilot hydraulic fluid system to maintain 
the flow of fluid in one direction only. One check valve is located in the 
balanced oil valve return Ijne, and the other two are at the drain trap drain line 
ccnnection to ':Iach hydraulic pump fluid supply line. 

OT.7S9 
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The unit consists of three cylinders cast together and mounted oQ the center line 
of the fuselage beneath the crew compartment floor. Each cylinder contains a 
piston with a rod at each end to which the elevator, aileron, and rudder control 
cables are attached. Two overpower relief valves are provided on each cylinder 
so that the pilot can overcome the autopilot if necessary. A bypass is installed 
in each cylinder to offer free circulation of fluid between both chambers of each 
unit as well as to the system return when the autopilot is disengaged. The bypass 
valves are controlled by a single shaft passing through all three cylinders. A 
bellcrank located on the end of the shaft is connected b.y cables to the autopilot 
engaging lever installed on the pilot's control pedestal. The autopilot servo 
unit ON-OFF oontrol on the pedestal should be used in conjunction with the hydrau­
lic shutoff control on the hydraulic control panel during engagement and dis­
engagement of the autopilot. 

HYDRAUUC FLUID DRAIN TRAP 

The hydraulic fluid drain trap collects fluid leakage from the balanced valves 
and periodically releases the collected· fluid into the hydraulic pump suction line 
through the float-controlled value inside the trap. A vent line which supplies 
air to the drain trap extends upward in the nose of the airplane to a height above 
that of the balanced oil valves. 
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1. The gyro pilot servo hyctraulic system includes a 
relief or safety valve adjusted to psi. 

2. The autopilot can be by the pilot in flight. 150 % 10 

3. Before takeoff the autopilot should be from overpowered 
the cockpit by working all controls through their 

several times, to ensure proper operation . 
4. In its ON position the servo valve on the peaestal bled of air 

airects hydraulic pressure to the servo unit. full travel 
of the autopilot 

5. In its OFF position, pressure is shut off from the 120 psi 
servo and is dirtlcteu to the to the reservoir, 
thus allowing of the flight controls. 

6. 'l'he servo unit consists of ina single cast- return line 
ing ;.lOunted on the center line of the , below free IIiOvemen t 
the . 

7. Each cylinder contains a piston with a roa to three cylinders 
wt,ich the , and control cables fuselage 
attached. cockpit floor 

8. A valve is provided on each em of each cy- at each end 
linder to allow the pilot to the servo if elevator; aileron' 
necessary. rudder 

9. There is a bypass valve in each cylinder to allow relief 
between both ends and to the system overpower 

when the autopilot is disengaged. 

10. 'l'hese bypass valves are controlled by a single free circulation of 
shaft phssing through which is controlled fluid; 
by the autopilot engaging lever on the . return line 

ll. The autopilot emergency byaraulic shutoff valve on all three cylinders 
the hyaraulic control panel is normal~ left ON peaestal 
but is turnea off in case of in the auto-
pilot hydraulic system. 

malfunction or leakage 
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·-=~~t:~F ~=r-= 
'---) CONTROL CAaLE ==S:::=-==r~r====<>=~ ............. 

ATYACHING lUG 

Automatic Pilflt Cootrol and Follow-up Cables 
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Radio eauipnent installed on C-47 airplanes includes conmunicatioh eouipnent and 
radio navigation, arid the necessar,y antennas, control panels, etc •. Principal units 
are as follows: 

Communi cation £!guipment 

TwC' VHF Conmurdcations Systems 
Dual :-JF Communications Systems 

~avieaticn EguipJn~nt 

Dual ,\l.ltomatic Hadio Compass System ADF-l (RED); ADF~2 (GREEN) 
Gnp. :!:.eran Receiver (APN-';f) - Rack and Ca'ble Installed 
(me Distance Measuring Equipment (A~N-2) 

?ower Distribution 

DC Power - The basic radio power supply is the ship's 2eV system. 
O\C Power - The ship's inverters s'lpp1y the AC power for the ADF. 

Radio Y~ster Switch - is located at the left end of the radio junction box above 
receiver BC-348 at the radio operator's position. 

Circuit Breakers and Fuses - are located in the main radio junction box with spare 
fuses provided. 

1. Cemmunications eQuipmen~ consists of and ---systems • 

Nav"igation eauipment consists of (red) and 2 VHI<' 
(e~een); previsions for one _____ receiver (APN-9~)---- dual HF 
in~]uding rack and cable installation, 1 ___ _ 
(Al-'N-2) • 

3. 28 V dc is supplied direct from the ____ system, 
ar.d 115 V dc from the ___ " 

A radio master switch is located at the left end 
of the __ at the ___ position. 

5. Circuit breakers and fuses, \.i th spare fuses, are 
located in the • 
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ADF-I; 
Loran; 

electrical 
inverters 

ADF-2; 
DME 

radio junction box 
FRO 

main radio junction box 



DIRECTED STUDY- PROGRAM 
PAGE: 2 

C-47 
DATE: 15 April 67 

REF: 1a3Q-4j 

HE Communications System 

General - Two separate HF communications systems are provided. One is designated 
HF-I (Liaison) which consists of one transmitter, type ART-13 and one r~ceiver, 
type AR-l44. The other is deSignated HF-2 (coDlll&nd) which consists ot a trans-
mitter-recever unit, type RTA-lB. 

Transmitter - ART-I] 

Frequency range - 2.U to l8.lMC. 
Channel - 40 crystal control with crystal VFO selection at transmitter tront panel. 
Antenna - Top mounted long wire antenna mast at the right side of the cockpit 

behind the Copilot's position and the upper section of the vertical 
stabilizer. 

Transmitter Power - 100 ~/atts. 
Power Supply - pynamotoron main radio rack. 

Receiver - AR-l~~ . 
Channel - 144. 
Power Input - 2.8 AJWs at 28 V dc. 

l. There are two separate HF communications systems, one 
rlesi8nated __ '-'- (liaison) consisting of an 
transmitter and a receiver. -

2. HF-2 consists of a -- transmitter-receiver unito HF-l; ART-13; AR-l44 
• 

3. The ART-13 has an output of watts. RTA-lD 

. 
4. The ART-13 transmitter has crystal controlled 100 

channels reaching from to mc. 

5. The ART-13 power supply is a on the - . 40; 2.0; 18.1 

6. The HF antenna extends from a mast behind t.he dynamotor; 
., to a fitting on the top of the . main radio rack 

.... The AR-l44 HF-l receiver has crystal controlled ( . copilot 
channels and a power input of _____ amps at vertical stabilizer 
V dc. 

144; 2.8; 28 
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The HF-l (Liaison) system has its control unit located on the overhead panel of 
the cockpit. The control unit provides a channel selector switch, an 'ON and OFF 
emission switch, a volume control knob and a Beat Frequency Oscillator knob. 

The HF-l (Liaison) system can be turned ON or OFF by the Emission Switch on its 
respective control unit. 

The channel selector switches consist of a large circular·outer knob, a small con­
centric inner knob located above the large knob, and a window in which the channel 
number/letter combination (2A, 4C, etc.) appears. The outer knob select. the 
number, the.small knob the letter. 

A placard giving the HF channel numbers, letters and' frequencies is provided on 
the overhead panel in the cockpit and on the front panel of the transmitter. 

Jack Box Control - Switch to LIA position to operate the HF-l (Liaison) system. 

1. The HF-l (Liaison) system is controlled from the 

2. 

--' 

The controls include a __ selector switch, and 
OFF-ON switch, a _ control knob and a __ 
knob. 

3. The HF channel numbers, letters, and frequencies 
are listed on a placard on the __ and on the 
front panel of the • 

4. To operate the HF-l (Liaison), switch to __ on 
the jack-box control. 

overhead panel 

channel 
volume 
BFO 

overhead panel 
transmitter 

LIA 



DIRECTED STUDY PROGRAM 
C-47 

PAGE: 4 

DATE: 15 April 67 

REF: 1~0-4j 

LIA-VHF audio switch - In order to parallel the audio outputs of VHF and HF-l 
(liaison) sets for pilots to guard VHF and HF simultaneously, a two-way switch is 
installed in the overhead panel between the VHF-COM microphone switch and the 
HF-1 (Liaison) control box. . 

Upon hearing a call, the pilot on guard should turn the LlA-VHF audio switch to 
SEP (separate) position immediately and determine whether the selector switch of 
the jack box has been set at the right position or not. When received signal comes 
from the VHF and the selector switch of the jack box has b~en set at the Liaison 
position, no signals will be heard until the selector switch is set to COM position 
This applies to both HF-1 and HF-2 reception. 

Transmitter-Receiver RTA-1B (HF-2 Command) - Located in the main radio rack. 

Frequency Range 2. 5 - 13 MC 
Channel - 10 crystal control 
Antenna - top mounted long wire antenna which is suspended between an antenna mast 

on top of the cockpit and the lower section of the vertical stabilizer. 
Transmitter Power - is 50 Watts. 
Power Source - Dynamotor built - in with the set. 

1. A LlA-AUDIO switch is located on the overhead panel, 
which should be turned to for HF-1 and HF-2 
reception. 

2. The HF-2 command transmitter-receiver _____ is COM 
located on the __ • 

3. The RTA-1B has __ crystal controlled frequencies, RTA-1B 
from to mc. main radio rack 

4. The antenna is above the fuselage suspended between ten 
a mast on top of the __ and the section of 2.5 
the vertical stabilizer. 13 

5. The RTA-1B transmitter has _____ watts output. cockpit; lower 

6. This transmitter receives it power from a _____ • 50 

built-in dynamotor 
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This HF-2 (Command) system has its control unit located on the overhead panel of 
the cockpit. The control unit provides a channel selector switch, a two-way 
master switch, a transmitter switch, and a volume control knob. 

The HF-2 (Command) system can be turned ON or OFF by the two-way master switch 
en the control unit. 

The Frequency Selector Switch is turned to the desired channel. 

The Transmitter Switch is turned ON, and th~ micrephone Press-to-Talk is pressed 
to transmit. 

A placard giving the HF channel nwnbers and frequencies is provided on the over­
head panel in the cockpit and also on the front panel of the set • 

.Jack Box Contrel - Switch to COl1M position to operate the HF-2 system. A VHF-C~ 
microphcne switch for controlling the transmission of either the VHF or the COMM 
and transmitter is located in t.he overhead panel next to the radio control units. 

1. The HF-2 Command control unit, en the , includes 
a channel switch, a master switch, a ____ _ 
switch, and a control. 

2. The HF-2 can be turned ON or OFF by the overhead panel 
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switch. selector 
transmitter 
volume 

master 
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Two separate automatic radio compass systems are provided. One is designated ADF-l 
(Red), the other ADF-2 (Green). 

Both receivers (ARN-7) are located in the main radio rack. 

Frequency Range 100-1750 KC in 4 bands. Bands are 100-200, 200-410, 410-850, 
850-1750 Kcs. 

Antenna - Each receiver is provided with a loop antenna and a sense antenna located 
on the lower fO~/ard portion of the fuselage. 

Power Source - 29 V DC is supplied by the shipts 28 V system, and 115 V AC is 
supplied by the inverters. 

Controls - Both control units are located on the overhead panel of the cockpit. 
The ADF-l (Red) control unit is above the pilot's position and the ADF (Green) 
control unit is above the Copilot's position • 

• Jack Box Contrel - Switch to COMP position to operate both ADFs. 

Indicatcr - One dual radio compass azimuth indicator is provided at the Captain's 
side of the flight instrument panel. The indicator has two pointers; one for ADF-l 
(Red) and the other for ADF-2 (Green). The pointers are rrarked in accordance with 
their res~ective ADF sets. 

1. Each of the 2 ADF receivers _____ , which are located 
in the main radio rack, is controlled from the _____ • 

2. Each has a frequency range of from __ to ____ kc (ARN-7) 
in feur bands. overhead panel 

3. Th:::: bands are ___ , _____ , __ , and __ kcs. 

4. Each ADF receiver has a atenna and a ____ _ 
antenna below the lower forward fuselage. 

5. Power for the ADF receivers is from the _____ elec-
trical system and __ from the inverters. 

6. There is one dual radio compass ~ ___ indicator on 
the __ flight instrument panel. 

7. The indicator has two pointers, and 

t'. The ADF receivers provide visual and aural bearing 
indication~ and oral reception of or 

===== signals in the frequency range. 

100; 1750 

100-200; 
410-850; 

loop 
sense 

28V DC 
155V AC 

200-410; 
850-1750 

azimuth; Captai~ts 

ADF-l (Red) 
ADF-2 (Green) 

voice; range; LlMF 
_.~ ______________ ---IL..-_L..-=-_...;;;....;.._~ __ __I 
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A 4-position ("OFF - ADF - ANT - WOP") function selector switch, located on the 
respective ADF control panels, permits selection of the following functions: 

"OFF" POSITION 

Permits turning off each ADF, however during flight the switch should be left in 
one of the operating position. 

ftADF" POSITIOl~ 

Provides automatic visual bearing indication and, if signals are voice or tone 
modulated, aural reception. 

Each receiver utilizes a motor-driven directional loop antenna (to sense the 
directions of the signal) and a nondirectional sense antenna (to resolve the 180 
decree ambiguity of the loop antenna). The visual bearing indication is presented 
on the dual azimuth card indicates bearings produced by the captain's receiver, 
and the double barred pointer indicates bearings produced by the FlO receiver. 
It should be remembered that the receiver cannot automatically discriminate between 
multirle signals received, but may indicate a visual bearing which is the vectorial 

~ sum of desired and interferring signals and may be ambiguous. 

"ANT" POSITION 

Provides aural reception only of voice or tone modualted signals, using the non­
directional sense antenna. This position normal1y should be used during standard 
range approach (or any ~al utilization of range stations). 

NOTE: ~vnen precipitation static exists, aural recption may be improved by using 
the "leop" position. 

"LOOP" POSITION 

Provides aural reception of voice or tone modulated signals using only the loop 
antenna. Visual bearing indicators can by obtained by using the "loop rota,tor" 
to rotate the loop antenna to the signal's aural-null position. Bearings obtained 
in this manner are subject to 180 degrees ambiguity (which can only be resolved by 
standard methods of orientation). 

NOTE: Aural radio range signals received over loop antenna only must be used with 
caution. Generally such signals are accurate only when flying straight 
with wings level, and in smooth air. 

OT.789 
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1. There is a four position function selector switch 
on eaeh ADF control panel marked , _____ , 
_____ , and • 

2. The ADF }..")()si tion provides automatic _ bearing 
indicaticn and aural reception. 

J. Fach ADF receiver has a motor-driven directional 
loop antenna and a non-directional sense antenna 
(to resolve the __ of the loop). 

4. In the AKT position, reception of voice or tone 
signals is rrovided using the __ antenna. 

5. ~·.1"en precipitation static exists, aura] reception 
may he improved b.r using the " __ position instead 
of t~.E __ • 
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ADF; 
LOOP 

1800 ambiguity 

non-directional sense 

(;. In t.r.c LaO!- position, aural reception of voice or LOOP 
tone signals is from the • ANT 

In the LOOP position, bearings are obtained by 
rotating the loop antenna with the __ switch, 
to obtain an __ • 

8. <"ihen in the LOOP position, the aural null obtained 
is subject to a _____ • 

~. hben using the ADF in the LOOP position, it should 
be remembered that bearings obtained in this con­
figuratic!1 are accurate only when __ and in _. 
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loop antenna only 

manual 
oral null 

1800 ambiguity 
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1. Due to desien characteristics, there is a 2 minute delay before operation is 
~~ssible when the HF system is initially turned on. 

2. ~:hen selecting a new HF frequency channel, wait approximately 30 seconds to 
allow shift mechaism to complete cycle before attempting transmission. 

3. "\11e:1 transrni tting on HF, wait approximately 2 seconds after pressing microphone 
but:on (to allow dynamotor to reach operating speed) before speaking. Hold 
fa(~€' cf microphone vertically, square to lips, no more than ~ inch away, and 
speak directly into :ni.crophone. 

4. Pred.pi tation static can be reduced appreciably by reducing airspeed. (The 
rate c,f accretion of a static charge varies with the cube of the airspeed) 
A static charge sometimes can be dissipated temporarily as follows: 

a. Transmitter selector - HF position. 
b. Press micrcph9ne butten 2-J seconds. Reception should be improved for a 

few secends • 

.::.. In ::ase the transmitter stays "on the air" after releasing the mike button, it 
is rc,s~il:le nat the mike button, or the mike cord has shorted out (pull mike 
rluf-) cr a relay in the equipment has stuck closed. In the latter case, shut 
of" anrcpriate circuit breaker. 

6. The fcllawing chart oay be assumed to he based on normal radio conditions for 
HF: 

5C miles 
JOO rrd.l e 5 

lCOO !':riles 
3COC niles 

Use an:v frequency 
Use 3000-5000 KC 
Use 5000-7000 KC 
Use 7000-9000 KC 

Use any frequency 
Use 4000-7000 KC 
Use 6000-10000 KC 
Use 9000-16000 Kc' 

Transmission on either HF system interrupts LORAN reception until transmission 
stoFs. It is recommended that the LORAN set be switched OFF when HF transmis­
s~on takes place. 

OT.789 
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1. 'lfuen the HF system is initially turned. on, you 
should allow approx _____ warmup period before 
attempting to operate. 

2. When selecting a new HF freauency, there is a delay 
of approx _____ before the new channel can be used. 

3. When transmitting on HF, there is a delay of __ 
after pressing the microphone button for the dy-
namotor to reach operating speed. (approx rpm), 
before transmission is possible. 

4. Precipitation static can be reduced b,y _____ " 

5. Under normal conditions, the best HF freauencies 
for a range of 300 miles is __ kc night and 
_ kc day. 

6. Best freouencies for 1000 miles are kcs 
night and __ kcs. day. 

'7 , . For a distance of 3000 miles, night and __ 
kc day. 

FOPS-'I' 
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30 seconds 

2 to 4 seconds; 8000 

reducing airspeed 

3000-5000 
4CXXJ-70C1J 

5CXXJ-7000 

70CXJ-9000 
9000-16000 
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VHF COMMAN.) FM 

,,",-~:::;::E:S:;::Zio-- TACAN RADIO 

MARKER BEACON 

R4D SERIES AIRCRAFT 

LOCALIZER AND GLIDE PATH 7 
VHF COMMAND / • 

MARKER BEACON 

FOPS·789 

1 
I 

I 



DIRECTED STUDY PROGRAM 

ELECTRICAL 

GE~'ERAL 

(:-47 

PAGE: 

DATE: 

REF: 

1 

15 April 67 

lOSO-4k 

Electric Power Supply consists of two ]0 volt 100 amp. generators and two 12 volt 
88 amp/hr batteries connected into a series system. 

r~nerators are mounted one on each engine and are of the shunt-wound type. Normal­
ly the generators will be switched into the system by the reverse current relays 
between 1250-1500 RPM. This tolerance of RPM is governed by the differential of 
voltage between the generators and batteries. Actual output between these RPMs 
will vary from 35 to 80 per cent. Maximum output is obtained at approximately 
1800 RPM. The generator is capable of building up enough voltage to normally "cut­
in" (actuate reverse current relay) at approximately 1300 RPM. However, higher 
voltage is not normally reached until approximately 1700 RPM. At 1700 RPM the 
generators are normally producing standard 28 volts, but will not carry heavy 
electrical loads. Generators can satisfactorily carry rated loads at rated voltage 
at approximately 1800 RPM. 

Generator check shall be conducted at 1800 RPM. Engine feathering check shall be 
conducted at 1800 RPM. Both engine throttles should be advanced simultaneously at 
1800 RPM for generator check and both remain at 1800 RPM when propeller check is 
being conducted simultaneously after propeller checked (decrease-increase), and 
feathering check conducted individually. Never perform both engine feathering 
check simultaneously. 

'~"lHh both generators operating at the same engine RPM (1800 RPM) producing rated 
load at rated voltage, an accurate reading and check can be made on the generator 
output gages (Ammeters). Any unbalance should be disregarded if load is less 
than 40 Amperes total per generator, for example - if you have 30 Ampers total 
load, and one generator takes 5 Amperes, and the other 25 Amperes, no cause exists 
for discrepam::y write-up. On the other hand, with a reasonable load on the genera­
tor, the difference of approximately 25 Amperes between the loads carried between 
the individual generator is allowable. 

Batteries 

Batteries are connected in series to the main bus resulting in a terminal voltage 
of 24.8 volts, fully chare;ed. 

FOPS·789 
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1. Electric power is supplied basically by with a 
capacity of volts and amps each, connect-

, 

ed in --, and V, amp hour batteries 
connected in . 

2. The two batteries are connected in with the 2 generators; 30; 
generators to the main bus, and produce _____ V at 100; parallel; 
__ amp hours when fully charged. 2-12; 88; series 

3. One generator is mOU11ted on each engine and is of parallel 
the __ type. 24; 88 

I 
4. The f,enerator output is switched into the system shunt-wound 

\ihen it exceeds battery voltage, at approx __ 
to __ rpn. 

5. Actual vol~.at:e output in this rpn range varies from 1250 
__ of ca~c:'ty. 

o. ~~ximwr. fenerator outpul is at approx rpn. 35 to 80% 

.... 
Alt~ou~h t~e generators cut in normally at approx 1800 . 
l300 rpm, r.if,her voltage is not usually reached 
~ntil __ at approx __ rpn. 

~. At 1 'foe rpn. the output is normally V but -- 1300 
carry heavy plectrical loads. 1700 

9. Satisfactory generator output for rated load re- 28 
Quires approx rJ:lll or more. _"ill not 

I' L. ~}e;'lerat.c!' cr:et;:k, propeller check, and feathering 1800 
check ::should be made at. rpn. 

11. In flight, with both generaturs operating, there is 1800 
a tolerance of ampe~es imbalance between the 
output of t.he two generators. 

25 

FOPS- 789 
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DIRlCflON INDICATOR 

HIA TER IGNlftON 

TUAN AND SLIP 
INDICATOR 

.t,Mrt'~I[PlC·l 

",;nION 

~" C!:lVt" 

a',' PICt:PTACL[ 
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ELECTRICAL CONTROL PANELS -TYPICAL 
_ ..... w.\....- I.. 

1. NAVIGATION LI G HTS SWITCH 
2. COMPASS LIGHT RHEOSTAT 
3. JATO MASTER SWITCH 
4 . ELECTRICAL PANEL LIGHTS RHEOSTAT 
5 . HEATER OVERH EAT WARNING LI GHT 
6 . JATO RELE ASE SWITC H 
7 MAJN INVERTER FAIL WARNING LIGHT 
8 . GENERATOR FAILURE WARN ING LI G HTS 
9. RADIO CONTROL PANE L 

10 . AFT PITOT HE ATER SWITC H 
11, FORWARD PITO T HEATER SWITCH 
12 . . PROP DEICER SWITCH 
13 . CARB. AND WI NDSHIELD DEICER SWITCH 
14. BOOSTER PUMP SWITCHFS 

FOPS· 7 8 9 

15 . OIL DILUTION AND EN GINE PRIMER SWITC HES 
16 . STARTER SWITCHES 
17 . RIGHT ENGINE PROP FEATHERI NG SWITC H 
l B. LEFT ENGINE PROP FEATHERING SWITCH 
19 . BATIERY MASTER SWITCH 
20. EMERGENCY POWER SWITCH 
21. COCKPIT LIGHTS SWIoTCH 
22 . ANTI-COLLISION LIGHT SWITCH 
23. PARAPACK SALVO ,SWITC H 
24. BAILOUT WARNING SWITCH 
25. JUMP WARNING SWITCH 
26 . PASSING LIGHTS SWITCH 
27 . LANDING LIGHTS SWITC HE S 
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Reverse current relays are provided to prevent current flowing from the ba~teries 
to the generators. At any time the battery voltage is 4.0 volts greater than the 
generators, the reverse current relay will ODen and remove the generator from the 
circuit. 

1. The function of the reverse current relays is (a) to 
prevent current flowing from the to the _____ , 
when the generator output voltage is the 
battery voltage, and (b) to connect the generators 
to the bus and the batteries when the output voltage 
__ that of the batteries. 

2. At any time t,hat battery voltage exceeds the genera-
tor output vo1taee by volts or more, the re-
verse current relay will _ the circuit, removing 
the generator from the • 

AMMETERS AND VOLTMETER 

battery 
generator 
below 
exceeds 

4.0 
open 
bus 

Two AMMZTERS are provided on the co-pilot's electrical panel. VOLTMETER is also 
provided at the left side of the main junction box with a selector switch to obtain 
reading from left generator or right generator. 

1. There are two ammeters on the _____ • 

-----------------------~-~ .. -~ .. -~ .-~-----------

2. 

fOPS· 789 

Therp. is a voltmeter on the __ side of the __ 
with a selector switch for either right or left 
generator. 

copilot's electrical 
panel 

left 
MJB 

"'" I 
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Are located in the main junction box near the front exit door. Becau8~ of the 
difference in types and various modifications the locations of these protectors 
will vary in each aircraft; however, each one is marked as to its particular cir­
cuit. 

1. Fuses and circuit breakers are located in the ____ _ 
adjacent to the • 

2. Each ci rcui t hreaker and fuse is marked __ • MJB 
front exit door 

as to its circuit 

SYoSTEM VOLTAGE 

System voltage is controlled by two carbon pile regulators connected in the genera­
tor cireuit. The regulated mean voltage at the bus bar is 28.0 volts with an 
~llo'"able tolera.nce of 27.f' to 28.1 volts. It is very important that the bus 
voltage should net exceed 28.1 volts since excessive voltage causes overheated 
batteries. 

1. The HJF conta.ins the two _____ voltage regulators, 
or'e for each generator. 

2. The voltage reeulators act as an __ ir- the genera-
tor circuit. 

rOPS·789 

carbon pile 

automatic variable 
rheostat; 
field 
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Generator Switches are located on the R.H. overhead electrical panel. Circuit 
Breakers when installed, are of the thermal type. If one should trip out due to 
overload, reasonable time for cooling should be allowed before resettingo If the 
circuit breaker trips again, then the overload still exists and the circuit should 
remain "OFF" until the trouble can be determined. 

Circuits Not Fused are feathering, battery relay and starter. The electrical power 
system is considered to be a parallel system wherein the output of both generators 
is equal. However, exactly equal output is not necessary. Temperature changes 
at the generators and regulators cause variations in output. So long as the varia­
tions remain within established tolerances (20% of total load difference between 
generators) then the system is considered to be parallel and satisfactory. Output 
during maintenance on the ground are beld within 10%. . 

1. The generator switches are located on the right ____ ~ 
panel. 

2. Circuit breakers are of the type, and if one 
should trip due to overload it can not be reset for 
approx __ seconds. 

3. If a circuit breaker is reset and trips again, it 
should __ a second time until the trouble can 
be deteMIlined. 

4. Nonnally, circuit breakers are used for cir-
cuits and fuses are used for circuits. 

overhead electrical 

thermal 
90 

not be reset 

------------------------------------------------~-------+-~-----------------------

5. The 3 circuits which are not protected by circuit 
breakers or fuses are: , , and • 

6. The electrical system is known as a single wire 
__ type, the Alc structure serving as the __ • 

FOPS-789 

dc 
ac 

prop feathering 
battery relay 
starter 

ground return 
ground 
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VACUUH SYSTEM 

The vacuum system consists of a vacuum gage, two engine-driven pumps, two vaCUUIR 
relief valves, two check valves, a vacuum manifold, two air filters, and the con-
necting tubing. 
The system provides for the operation of the autopilot, the turn...and-bank indica-
tor, the,directional indicator, and the attitude indicator. 

1 • The vacuum system actuates the indicator, 
the . , the and the control unit. 

2. There are engine-driven vacuum pumps, tum, 0/0; horizon, 
on each engine. autopilot 

two, one 

Downstream from each vacuum pump is a relief valve that has a slotted adjustment 
screen on the top of the unit to permit vacuum pressure adjustments. Proper va-
cuum setting is 4"Hg :!: 1/4". 

1 • Downstream from each pump is a valve set to 
regulate pressure at in.Hg. 

relief, 4" ± 1/411 

Downstream from each relief valve one way check valves are isntalled to prevent 
reverse pressure from damaging the vacuum instruments in case of engine backfire 
or revers.ed rotation of the pump. Another function of the check valves is to 
isolate a failed or inoperative vacuum pump on either engine. 

1 • Downstream from the relief valves are valves. 

2. These check valves will a failed VaCuum pump one way check 
on either side. 

isolate 

One or two vacuum air filters are installed between the relief valve and t.he mani-
fold to filter out impurities and are located on the bulkhead forward of the main 
instrument panel. These are checked and cleaned at regular scheduled maintenance 
intervals. .. 

1 • Air filters are installed between the and 
to filter out impurities. 

relief valve, . manifold 

FOPS. 7" 
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" V:lC:':'um ",,,,,,n1fol1 J..:J inst'llleu f0r'IE"rd of tr:e in5t;'~~r:le.1t panel to d:'stributc va­
eUU!:l ;: rcssure to ",he apprQ r'riate in3truuents al1d t.he .:.luto-pilot. 
" ',/"iCUU!;t 3'';;3tB:lt pres:Hlreul.iicaic,r ;rr:d\irlt.od in inches of 1:1crcury, is located on 
t~;e auto-pb ot. control unit slip-htly ab",ve t:le auto-pilot attitude indl.cator" 
This 1nstrwnent reri;>ters ;(vs.nifold vaCUWrl .;l.Vailable to all instruments e,xcept the 
turr. 1.nd slip .:nd';'catQr. ~~ redt:cillg va'lve is inst~lled :in tne tura 9.nd slip indi­
(~5.t0r t~ reJ'.lce ti,e \f"~c,~(Jm pr~ssur(; fru:.1. .~" .± 1/4 to 2" .± l/tO. 

1 .. 

.., 
~' . 
J .... 

The lOC'lteu 

:11corrur3tec.: ': ... n. 

of the 

fo:n;ard, 
instrument panel 

auto-pilot control 
unit 

the ___ to ::Janifold, 
:..~(;C:U(:C "1"',,1 C·~.1"";:1 ~~c~· -=====" _________________ -+ __ V'E.:,a::C.::U:.:U!:l=-_______ _ 

tt;rn and slit-', 
2" :! 1/10 --____________________________________________ • ____________ L-_______________________ _ 
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Vacuum System for Instruments and Aufomatic Pi'ot 

1. Vacuum Air Filter 6. Gyro Horizon Indicator 
2. Automatic Pilot Mounting Unit 7. Turn and Bank Indicator 
3. Vacuum Pump 
4. Eclipse Check Valve 

8. Vacuum Instrument Manifold 
9. Vacuum Air Filter . 

5. Eclipse Vacuum Relief Valve 10. Directional Gyro 

FOPS· 789 
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INDUCTIOII 

The· C-47 induction system. consists of three different types, Ra, .Raa PUtered ar:d 
Ram Non Rua.· 
1. RAl-l TlP& 

The ram or scoop type, or:. C-47 and sane C-I.~7A airplanes, consists ot a small 
duct or scoop located on the top forward edge of the engine accessory cowling. 
'litis small duct routes the air directly to t~1e carburetor. 
This' direct r~ type duct is riveted to the accessory cowling and the duct is 
not r~lao'Vable • A door..;like v:llve in the air-intake throat directl1' above the 
cJ.rbu!"etor may bo opened to permit hot air to be drawn ,into the carburetor frau 
s.round the exhaust ccll~ctor ring. This valve is controlled by the carburetor 
hot air centrol levers on the er.gine control ):·edestal. 'h'han the hot air door 
is or-ened, the rarn:iir entrance is closed so that the ram. air is by-pa.ssed 
t.hroueh the side of the sceop. 

. , 
1. There are. types of C-47 induction systems.' 

2. They A.re the and . three 

3. The valve that direct.s ai:- into the.carburetor is Ham, Ram Filtered., ... 
controlled by Oll the pedestal. Bam Non Ram. 

4. Trle iW~ type directs either ri&·l air or levers, 
:'0 the carburetor. engine control 

straight, 
hot air 

.2. RAl·~ FIL'!'3l~l<:n mE 
The second t;yre, r·'lm filter'3d, on C-47 and sea.e C-I..7A airplanes, consists ot 
the sa.!:l.e t:'''Pe S!llilll duct but, in addition, erter.ds a filter duct, a detachable 
unit, to the leadinp. edee of t h3 anti-dra~ rine; to introduce tiltered ram. air 
to the carburetor. 
This ram !"ilt3rcd type id ..t .... i!t: d:rect ram type 'tII.-1th a fairing added to .hous., 
a fnter. It is larger thm the scoop d.escribed above, extencUng forward. to 
the 1I3a..iinp: e-i[e of thf! .1.nti-Jrap ring. ThP, additio~l length allows room for 
an !lir filtel' wi-11ch .i.s illst;.l~ed in thl! front end of the duct. The tilter 
'i'lOusinlot is r9;llov~ble , beinp; fastened to the ~nti-drag ring with Dzus fasteners. 
The carburetor hot ~ir coot::-ol valve and its operation is tr~ same as the ram 
type. 

1 • The ;-W·~ :"IL'!'Ei.~:':J l:iyst8l11 sim.ih.r to the p...u.;: system 
~ 

'Wit.h the A.ddition of a .. 
• 

.2. The filte1" housin.P.' 1s • filter, housing 

I 

.3. Carburetor hcat is directed to the carburetor by r.avable 
the same :"{li t.i" Ie !->.Al~ system. 

I 

l control 'Valve 

FO,.S·7" 
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itiU": l!O!l RA.U TYPJ:: 
The "third type, rx:.-nori r3Ll filtered (llnon ram"), e.:>nsists of three designs. 
The first desirr:n, used on :301:18 late C-47A airplallcs, contairw hydraulically 
uperated doors. The secolxi design, used on 300 early C-47B .'lirplanes, contaiiu 
electrically operated doors. 'I'he third design, used on other C-478 airplanes, 
contains fil8.nually operated. doors.. The· fairing "r these designs extel'lds frCD 
the leading edge of the" engine Accessory cowling to approximately ha~ay back 
on the top ot U-.e nacelle. ltam air is introduced through the !ron:t opening of 
the "fairing a.nd filtered non ram Air is introduced through thf! opening near· 
the top art. end of the fairin". 

1 • The HAM ~~\.:t; ;W·! doors are operated or 
, <iepending en a ircrart modification. . 

2. The f~irinc;: e",-tends the of the accesso h.,vdraulically,elec-
r:; co\.,ling tc back of t.he top of the nacelle. trically, manually ---------.--------1---------

leading edge, 
halfway 

The ram non ral..l ("non r&.::1") type air scoop extends from the leadin~ edge ot the 
.!}ccesfiol'y cowling tv ':'j)proxim'ltely halfway back on top o~ trle nacelle. The front 
openirllZ in the scoop provides t!:e direct, ur "ramn air. Ttm opening on top art 
Gld of the (i~ct topether lwitlt the r .. J.l" filter provides the non ram feather. Flow 
of <iir t~'rl:l .. :-:h the carburetor air scoOP i~ controlled bv the r&.m door inside the 
fr~::lt or-cninr of the scoop and tbe art- bu~terfly door located farther back at the 
end 0; the non rarll chan.nel. These twc doors are cormected by li.nk3.ge and are ope­
ra~ed 3i::mitanev<lsly by a hydraulic act'Unting cy:ind.er mounted in the wall of the 
scuop. "";le"; t~le ;.::dr:~·..:li.c cyli.~.der is 1I~{'!'Zl:DJQ~', the raz;l door is "OPEt{" and the 
,,,rt bu~to!'n;· door is "C"t.liS:W". n.ll:) allows ra ... air t-> be supplied directly to 
tile cn.rburetor. ,J:1en the hydraultc cylinder is"jiZTaACTlID", the opposite action 
t::a.ke03 rIaee. That is, t..;.e raa door .is "C:;;"~)E:)" and the aft butterfly door is 
1101 ~~It', a.llowing r~ ltered air to enter ti.e earburet.or. The hydraulic actuating 
c:!linder teat operate;; theae two doors is controlled by a valve located un the 
bul!thead be ;,.i.nu t La pilot.' s seat. This valve is marked on early installations "NON 
1~: Allif'ILTift" 3,.'1d llO.s three positions: "Cf".!::!''', IICWSCJ)II and "OFF". On some air:' 
.planes thea!! rositio115 1i,re "FIL'~", "UNFILTERED" and "LOCKKiJ". Carburetor heat 
is cl.)ntrol1.ed "''Y the opor:;.t.ion of a vl.lve Q.oOl' in the air-intake throat, just above 
tl~ carouretor.Tt.e carouretor hot air door is operated by controls on the engine 
control pedestal. Tile car':luretor llea.t rise is registered on the carburetor air 
te:lperature indicator lOC1.ted on the right-hand instnuaent panel in the pilots· 
compartment. When t.his . door is "OF~;" "the heated a ir fran the. shrouded. area' ot 
the collector rinp: is allowed to enter the induction system. Sbultaneously, the 
cool r~ and no!"! r.:\.:il::ir fiO"tI is shut off. 

1. The frOt1t openinr, in the scoop provides the ---• 

direct ram air 2. The openif1P on end of duct together" 
wit!l tile air fiU;rp!'v'/idcs t.he __ air. 

/ 
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J. '!'wo doors incorporated ill tl"£ scoop provide the 
directiolml air flow and operate • 

4. The control valve for the operation of the doors 
is located on the bulkhead behind _____ _ 
--_. 

5. The control valve is marked ___ , ___ and 
on early installations. 

6. On 50~e installations the valve is marked ___ , 
and • 
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top aft, 
Nor~ P..A11 

simultaneou!3ly 

the pilot's seat 

<PEN, CLOSED, 
OFF 

filtered, 
unfiltered, 
locked 
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CARBURETOR HOT 
AIR DOOR 

_HOT AIR 

NON-RAM AIR 

FOPS.789 

J.-- CARBURETOR AIR INTAKE THROAT 

A. 
ON-RAM DOOR CLOSED. DIRECT 

UNFILTERED RAM AIR TO CARBURETOR 

FILTER CARTRIDGE 

NON-RAM DOOR· 

B. CAR 
RAM AND NON-RAM DOORS CLOSED. 

HOT AIR TO CARBURETOR. 

C. NON-RAM AIR FLOW 

RAM DOOR CLOSED. NON-RAM, 

FILTERED AIR TO CARBURETOR. 

-Prillciple of Hydraulically Operated Ram NOli Ram, Air Indudion System 
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TO PRE-HEATED Alit flOW AND OPEN TO RAM AIR flOW 

.. RAM TYPE All DUCT WITH ROTOR DOOR OPEN TO 

PRE-HEATED AIR flOW AND CLOSED TO RAM Ala ROW 

C. PlLURED 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 

PAGE: 
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REF : 

5 
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1080-4n 

AIR ALTBt CARTRIDGE 

(0&01 <-.: 
RAM AI. 

HOY"" 

-Prirte''''' 01 , .. Ram aad filtetefl Ram Air 'rtducl;~ s,.... 
FOPS · 789 
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The anti-icing system employed in G-47 aircraft is comprised of t'hree systems: 
carburetor, propeller, and windshield anti-icing systems. 

An 8 gallon tank installed at the copilot's side -aft of station 86 supplies iso­
propyl alcohol to both carburetors and the windshield. An 8 GPH pump i 5 used to 
pump the fluid under pressure to the carburetors. In between the carburetors and 
the pump, two check valves are provided to prevent back flow of the fluid to an 
inoperative pucp. 

Another 2 GPH pUJnp is used to pump the fluid from the same tank to the windshields. 
Three control valves are installed near the windshield to regulate the rate of flow. 

A second tank installed forward of station 86, just behind the pilot's seat, has a 
capacity of 4.2 gallons. It supplies alcohol to the slinger rings of both left and 
right propellers through a 5 GPH pump. 

There are three switches located in the cockpit. Each controls a pump. In the 
propeller anti~icing switch circuit there is also a rheostat providing variable 
flow control. 

The de-icer system used to eliminate ice of the C-47 aircraft employs de-icer boots 
which consist of a rubber sheet, containing spanwise inflatable air chanmers, 
stretched and attached at their outer margins to the leading edges of wings and 
stabilizers. Ice is remove by the mechanical action of inflation and deflation of 
the boots after ice has formed on their surfaces. Operation of the boots produces 
enough distortion and stretch to crack and peel the ice. Once loosened, the ice 
will be carried away by the air stream. Therefore, the best results will be ob­
tained by waitine until the ice has accumulated about 1/8 inch tick before opera­
ting the de-icer boots, instead of operating the boots continuously. In the latter 
case, the acc~ulated ice may cover the boots in a shape as if the boots were in­
flated, rendering the action of ' the boots ineffective. 

The de-icer boots are inflated and deflated in a definite sequence by air untler 
pressure. Two vacuum pureps, one install~d on each engine, supply the necessary 
air under pressure, which is then distributed to the air chambers of the de-icer 
boots by a distributor valve. As the distributor valve rotates, the various sec­
tions of the ~oots are alternately connected to air pressure and exhaust. 

An oil separator located in each engine accessory section separates the. oil which 
is in suspension in the air and drains it back into the accessory case. An air 
check valve in each nacelle isolates each pump circuit from the other should one 
pump become inoperative. An oil separator which embodies an adjustable pressure 
regulating valve is located in the wing center section adjacent to the distributor 
valve. This separator further removes any remaining oil in the air and regulates 
the air pressure to a desired operating range. A motor switch on the distributor 

FOPS, 789 
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valve, controllable manually by the pilot, switches the de-icer system ON or OFF 
as desired. . 

NOTE: In tropical operations the de-icer boots and the distributor valve are 
normally removed and are not considered standard equipment, and the alcohol 
tanks and pumps are also removed. 

The pilot static tubes are protected from ice b.Y electrical heaters which are 
built into the tubes and controlled from the cockpit. DuI~ng heavy rain when o . 
temperatures are well above C, it is not necessary to turn these heaters on. 
The tubes do not become not enough to boil any water out of the system, and the 
heat level is only slightly above outside air due- to the amount of cold air rush­
ing past the tube heads.. Thus there is no advantage to turning the element on, 
and in the event that you forget to turn them off, the elements will burn out 
quickly on the ground .. 

1. There are 3 anti-icing systems provided in the e-47 
A/e which are: _____ , _____ , and • 

2. Since icing conditions are not encountered in our 
operations in SEA, the anti-icing systems which 

normally employed isopropyl alcohol _____ in our 
A/C. 

J. The e-47 is equipped for deicer boots, which have 
been • 

4. The pitot static tubes are provided with _____ 
heaters controlled from the cockpit. 

carburetor 
propeller 
windshield 

have been deactivated 

removed from our A/C 

- ---.-~-----.----------~.---------------j------------
5. During heavy rain or other met conditions when 

temperatures are well above 0 degrees e, pitot 
hea t has __ and there is in turning it on. 

electrical 

~.--------------------.----------------------------_r-------------
6. If pitot heat is left on during ground operation, 

the elements will in a short while. 
no beneficial effect; 
no advantage 

-----------------------------------------------+-----------------
burn out 

FOPS·789 
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Partial preheat, when applied correctly and in advance of the entering of moisture 
laden air, will be sufficient to prevent ice formation in the carburetor throat 
and induction system. If ice is permitted to form, full preheat is available for 
ice removal. The most evident indication of carburetor ice formation is a drop 
in manifold pressure. 

Carburetor preheat shall be used on all engines as a preventative measure against 
an icing condition, rather than as a cure, and should bg applied prior to and 
during operation in known moisture-laden air of 5°C (40 F) or below. 

Under Conditions Coducive to Carburetor Icing 

1. Taxiing - Carburetor heat full cold. 

2. R~-up - Check briefly full preheat + 400 C then full cold. 

~ 3. Holding prior to take-off - use 150 C to 40~C preheat. 

40 Immediately prior to take-off apply full heat for a brief period (5 to 10 
seconds should be sufficient for any icing condition). 

5. Take-off (or other situations requiring maximum power) carburetor heat full 
. cold. 

6. Climb & cruise - use preheat 150 C to 400 C. 

7. Descent and hcldine at reduced power - use preheat as necessar,y within normal 
limits. 

8. Landing - use preheat as necessary within normal limits. 

NOTE: During cruise operation, place mixtures in auto-rich before applying'or re­
moving carburetor heat. Allow several minutes for automatic mixture contro13 

to stabilize, and then reset mixtures. 

Emer~ency Preheat For Ice Removal 

If ice has already formed as indicated ~. drop in manifold pressure: 

1. Mixture controls - "Auto-Richl!. 

2. Apply full preheat and hold for maximum of 30 seconds - then return to normal 
preheat. 

----
fOPS· 789 
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3. If lost power is not restored - again uee full preheat for period necessary 
to remove ice. Reduce from full preheat as soon as possible but continue 
to maintain sufficient preheat to avoid further icing. 

4. If icing has caused excessive leaning - with mixture in auto-rich - as evi-
denced by low power in conjunction witt engine roughness, use engine primer 
(in conjunction with carburetor preheat) as long as required. 

To Obtain Maximum Carburetor Heat 

To obtain maximum available carburetor heat when full preheat is applied for 
~ergency ice removal: 

Increase power (Rf}i~ and V.anifold pressure) and take action to avoid the critical 
icing conditions. 

1. The formation of ice in the carburetor throat and 
induction system is prevented or eliminated by 

• 

-
2. Carburetor preheat is used as a measure induction heat 

against icine, and should be apolied prior to 
operation in moisture laden air in . 
degrees centigrade or below. 

3. On engine ~up, carb heatoincrease should be preventative 
briefly checked to C, then full cold. +5 

4. In holding prior to T/O in condi~ions conductive +40 
carb icing, use to C preheat. 

5. InJ),ediately prior to T/O apply teat briefly 15 
( seconds). 40 

6. For T/O, and whenever full power is applied, carb full 
'heat is • 5 to 10 

7. For climb and cruise, use carb heat °C. full cold 

15 to 40 

FOPS·789 
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I---------------------------.....L..-----------

e. For descent and holding at reduced power use preheat 
_____ within normal limits. 

9. For landing, use preheat ___ within normal limits. 

10. During cruise, put mixtures in before applying 
or removing carb heat and allow several minutes for 
auto mixture to __ , then reset mixtures to __ • 

I 

i 
I 
! 
I 
I' 

---

as necessary 

as necessary 

i 
I ---

I 
----------------------------~---------

11. If carb ice has already for.med, 8.S indicated by a 
drop in put mixtures to ___ , apply full 
carb heat for a maximum of __ seconds, and then 
return to normal preheat. 

i AUTO RICH 
, stabilize I 
• AUTO LEAN , 
, 

---------------.---------------.----------------------~------------------• ---
, 

AMP ! 
AUTO RICH 

12. If lost power is not restored, again use _____ for 
a period necessary to remOve ice with mixtures in 

! 30 i 
I -------------------------------------------------------+--------------i 
I 

13. Return to normal preheat as soon as normal power is 1 full preheat 
restored and return mixtures to • i AUTO RICH 

i .------------------------------------.---------~~--------------------, 

14. If when using preheat to eliminate icing, engine l AUTO :sEAN 

I 
roughness occurs with loss of power, use the ___ _ 
in conjunction with preheat as long as required. 

--------_._----_._-----_._--_._- ---------------+------------
15. l'.a.ximum cart heat is obtained by __ with carb 

heat control in __ position. 
engine primer 

-------------_._-------_._-------_._----+--------------
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ELECTRIC PUMP IN OPERATION DRAWS ALCOHOL 
FROM TANK AND FORCES IT UNDER PRESSURE TO 
10TH CARBUltETOR "HOT" IOXES 

COLOR CODE: 

ALCOHOL sum y 
- ALCOHOL PRESSURE 

VENT 

-Carburetor Artfi-lcer System 
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COLOR CODE: 

AlCOHOL sum y 
_PlESSURE. 
.. VENT 

.-, 
.I." • 
c. 
J. 

':'ank 
: ;ett;,:"ing V'i~.vn 

:':'1 infer tube 

DATE: 15 April 67 
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ELECTRIC PUMP IN OPERATION DRAWS ALCOHOL FIlOM 
TANK AND EJECTS IT UNDER PltESSURE ON 80TH FRONT 
WINDSHIELDS 

-W''''''''' AltfUcer S, ... 
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COLOR CODE: 
ALCOHOl SUPPLY 

_ PRESSURE 

_VENT 

ElECTRIC PUMP IN OPERATION 
DRAWS ALCOHOL fROM TANK AND 
fORCES IT UNDER PRESSURE TO THE 
SLINGER RING Of EACH PROPfUER 

FOPS· 7119 

REF: 1080-40 ' 

1. Filter (strainer) 
2. ~hut-off Valve 
3. rump 
4. Tank 
5. Solinger Ring 

' .. f.. 
" A: , 

Bracket Assembly~--. .... 

Prope"er Antl-lcer Sy.em 

I 
~ 

I 
r 
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Essentially the flight and navigation instMunents are vacuum or pitot static 
pressure operated, while the engine and miscellaneous systems instruments are 
actuated by impulses transmitted electrically or through fluid medium. 

Electrical 

28 Volt DC Electric Instruments and EquiJment 

a. Carburetor Air Temperature 
b. Engine Oil Temperature 
c. Outside Air Temperature 
d. Fuel Quantity Indicators 
e. All Radio and NaYieational .'Eq\upnent. (ADF units require both AC and DC Power) 
f. All :,/arning Lights and ',';'arning Horn 

115 Volt Electric Equipnent 

~ a. AC Radio Circuits (Both ADF Units) 

---

Self-Energized Zlectrical Instruments 

a. Engine C~ 1) nder Head Temperature Gauges 
b. Engine Tachometers 

1. The flight and navigation instruments are -- and 
operated. 

2. The engine instrument.s are either or --actuated. 

3. Instruments operated from the 28 V dc system 1n-
cl1.:.de: _, __ , oil __ , fuel ; all 
radio and Nav equipment, all __ lights and 
warning _. 

4. AC radio circuits, including both ADF units, work 
from __ systelt. 

5. Self energized electrical instruments include the 
_____ gages, and engine • 

FOPS· 789 

pitot-static 
vacuUIL 

direct reading 
electrically 

CAT; OAT; Temp_; 
quantity; warning; horn 

115 V ac 

CHT 
tachometers 
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Direct Operated Pressure Instruments 

System Pressure Gauges 

a. Hydraulic System Pressure 
b. lAnding Gear Down Line 
c. Engine Oil Pressure 
d. Fuel Pressure 
e. Auto-Pilot Pres3ure 
f. Vacuum Gauge 

Vacuum Instruments 

a. Turn and Bank 
b. Directional Gyro 
c. Artificial Horizon 

Absolute Pressure Instrunlents 

a. Engine Manifold Pressure 
b. Altimeters 

1. Direct reading instruments include the gages, 
hydraulic pressure, landing gear pres-
sure,' engine oil , system , and turn 
indicator • 

2. Vacuum instruments include the ---' 

3. }~P gage and the altimeters are known as 
instruments. 

FOPS· 789 
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HAP; system; down line 
pressure; vacuum; 
vacuum 

turn indicator; 
00; Horizon 

absolute pressure 
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Differential Pressure Instruments 

a. Airspeed Indicators 
b. Rate of Climb Indl.cators 
c. Vacuum Gauge 

PAGE: :3 
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NOTE: Two airspeed indicators, one on each flight instrument panel, are provided. 
The indicators are calibrated in knots. 

The face of each indicator has conventional color markings showing various limita­
tions and approved operating ranges - in true indicated airspeeds - as follows: 

Red Radial - Shows maximum never exceed s~eed. 

Yellow Arc. - Shows caution range extending from Vc up to Vne. The point where the 
yellow and green arcs meet in Vc. 

Green Arc. - Shows normal operating range extendine from stalling speed (at maxi­
mum take-off weight \-lith gear and flaps up) up to Vc. 

~nite Arc. - Extends from stalling speed (at maximum landing weight gear down and 
full flaps) up to maximum flap extension speed for f~ll flaps 

1. ~e air speed indicators, rate of climb indicator, 
d 1,_ 't t an vacuum gage are l\.I~own as _ 1nstrumen s.· 

2. The instruments which utilize pitot-static pressure 
are the _ i!ldicators, calibrated in __ a 

3. The instruments utilizing static pressure are the 
_____ indicators, the , and th~ indi-
cator. 

4. The A/S indicators are marked with a red radial to 
indicate __ , yellow arc from __ to , 
greer. arc from __ speed (at max Too'rl clean) up 
to , white arc fro~ _____ to __ (max flap 
extension speed). 

differential pressure 

two airspeed 
knots 

2-A/S . 
altimeter 
rate of climb 

Vne; Vno; 
stall;ing 
Vno; Vso; 

Vne; 

Vfe 

~ ~FO~P~S'~7~879----------------------------------------------------------------------------~ 
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Altimeters 
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Ground Check - Set both pilot instrwnent. panel altimeters (Captain's and FlO) to 
current local "Alr.imeter Setting"; lightly tap rim of each instrument to assure 
settled reading. Both al~imeter5 shall jndicate published field elevation plus 
or minus 50 feet at sea level to 2000 feet. If either altimeter is not within 
limit specified above, it must be entered in airplane log book and required correc­
tive action must be taken prior to take-off. 

1. h'hen set to the correct altimeter setting for any 
airport, both altimeters should indicate the pub-
lished __ j: 50 feet, at sea level to _ feet 
altitude. 

----~------'----------------,--------------------------~----------------------

2. If the altimeters are not rlithin tolerance, it 
should be entered. _____ " 

s 

\ 
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2000 

in the Ale log 
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rOTE: 1"1.11 oxy;:ren equipment has been removed from company aircraft. 

OT.ll. 
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C-47 AND R4D SERIES AIRCRAFT 

aT. 719 

1. PARACHUTE 'STOWAGE 
2. FIRST AID KITS 
3. HAND FIRE EXTINGUISHERS 
... AXE STOWAGE 
S. UFE RAftS 
6. PYROTECHNIC PISTOL 

1. EMERGENCY HAND STARTER 
AND GEARBOX 

2. HAND FIRE EXTINGUISHERS 
3. AXE STOWAGE 
4. FIRST AID KITS 
S. PARACHUTE FLARE 

RELEASE TUBES 

C-117 SERIES AIRCRAFT 
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1. Tarachute stowape is located behind the _____ _ 
sea.t. 

2. First aid kits are installed at ----------l.nj thr.;:;~ghout the • 

? 
.;' --- band fire extinfuisherd are installed in the 

3.nd on the m:.dn respec-
tively. 

4 •. ~ fire axe Is insta.lled in U.e ______ • 

5. '~fhen re.~tiired, life rafts are installed in the 
opz:;osite the :nain • 

OJ.7,. 
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first officer's 

each cre~ position, 
cabin 

t ';0, cre-.... compartment, 
cabin door 

crew compartment 

cabin, 
cabin door 




