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Dltchln, Station - If seat not available, seated 00 

floor, back braced against mam cabin forward bulk­
bead. 

Aft.r Ditching. 

Pass out the emergency equipment bag and leave 
through the main cargo door. 

STEWARD OR FLIGHT, MECHANIC. 

Fint Action •• 

I. Assist and brief passengers. 

2. Loosen tie, and don antiexposure suit and 
life vest. 

3. Stow essential emergency equipment in emer­
gency bag, and stow the bag in the lavatory. 

When Ditching Is Imminent (10 ~inut.s left). 

1. Assist pilot as directed. 

2. Make certain the passengers are prepared. 

3. Jettison main cargo door. 
Dltchln, Station - If seat is not available, seated on 
floor of main cabin, back braced against main cabin 
forward, bulkhead. 

After Ditching. 

Pass out the emergency equipment bag and leave 
through the main cargo door. 

RADIO OPERATOR. 

Fint Action •• 

1. On pilot'S orders, send an emergency signal 
(SOS), followed as soon as possible by an emer­
gency message giving position, flight time, 
nature of the emergency, and any other informa­
tion available. 

2. Obtain Direction Fioding Service, bearing, 
etc, on normal air ground frequency if possible. 

3. Loosen tie, don antiexposure suit and life vest, 
and fasten shoulder harness and safety belt. 

4. Continue tbe outlined emergency procedure 
every 10 minutes. 

When Ditching I. '1IIIIIIi ..... t (10 Minut •• L.ft). 

1. Send final disuess sipal (50S), position, alti­
tude, course, speed, and intention of pilot as to 
ditching. 

2. Screw the emergency key dowa. 

Ditching Station • If seat is not available, seated 
on floor of main cabin, back braced against main ca­
bin' forward bulkhead. 

Aft ... Ditching. 

a. Launches life raft tbrouJh main cargo door. 

b. Leaves through main cargo door. 

LOA DMAST ER. 

First Actions. 

1. Monitor interphone. 

2. Acknowledge pilot's verbal order. 

3. Passengers - prepared for ditching; loosen ties, 
don anti-exposure suits, life vests" and fasten 
seat belts. 

4. Cargo jettisoned if time permits; remaining 
cargo tied down. 

5. Emergency/survival equipment io .place and tied 
down. 

6. Hatches and doors • close doors that may take 
in water, open all others. 

When Ditching Is Imminent (10 Minutes Left). 

1. Monitor interphone. 

2. Passengers/crew. assume ditching positions and 
fasten seat belts; flash, lights on life vests 
turned on. . 

3. Pilot notified on interphone' - cabin' prepared for 
ditching. 

Ditching Station· If seat is not available, seated on 
floor, back braced against main cargo compartment 
forward bulkhead. 

AFTER DITCHING. 

1. Life rafts launched and inflated through main 
cargo door. 

2. Passengers evacuated. 

3. Emergency/survival equipment aboard rahs. 

4. Board raft. 

5. Disconnect raft from aircraft as soon· as all 
possible crew and passengers are aboard rafts. 

6. Secure all emergency/survival equipment to 
raft. 



o 

0 

0 

0 

II/II IIl1fRICIl 
C - 47 

FLIGJ-fT MANUAL 
Page: 

E ffecti ve: 1 September 

MALFUNCTIONS OF MULTI-GENERATOR O-C ELECTRICAL SYSTEM 

MUD MUD O'IMII OTHEI IESUlTS AND CAUSES 
GaoIBA1'OI GaoIBA1'OI 0INEIA1OI GEN .... lOI OF D-C ELEClIICAI. 
AMMImI W~UGH1' AMMmiI W .... NING LIGHT SYSTEM FAILUIE 

1. ZIIO ON AIOVE OFF GENUATOI MECHANICAL FAilURE, ARMATUIE 
NOIMAL OPEN, .IOKEN I.USH, IEVEISI CUIIENT liLA Y 

NOT CLOSING, ONE POLE OF GENERATOI SWITCH 
OPEN. 

2. UIO OFF AIOVE OfF MAIN IUS OPEN TO IEVEISE CUIUNT IELAY, GEN· 
NOIMAL ElATOI FAILUIE WITH WAINING LIGHT FAILUIE, 

OPEN GENEIATOI SWITCH, IEVEISf CUIUNT II· 
LAY MAIN COil NOT CLOSING. 

,. ZIIO OFF NOIMAL OFF AMMETEI CIICUIT OPEN, 

4. lOW OFF AIOVE OFF IMPIOPEI PAIALLELlNG, EOUALIZEI COIL IN IfGU· 
NOIMAL LATOI NOT WORKING, IEGULATOR SET lOW OR 

STICKING, 

S. AIOVI 0 .. lOW-OI OFF EOUALIZEI COil NOT WORKING, 
NORMAl tho IEGULATOI MALFUNCTION. 

,. OFF SCAl.I 0 .. OFF SCALE OFF MAIN IUS GlOUNDED, 
HIGH HIGH 01 AlOVE 

NORMAL 

7. OI'F SCALI OFF LOW- 01 OFF IEGULATOI MALFUNCTION. 
HIGH ZEiO 

I. OFF SCAl.I OFF ZEIO ON OVEIVOLTAGE DUE TO IEGULATOI MALFUNCTION 
HIGH 01 FIELD TO AIMATUIE LEAD SHOITED, 

•• NORMAl ON !"OlMAl OFF FAILURE OF WAINING LIGHT IELAY CIICUIT. 

10. llVEISID OFF SCALE OFF IEVEISf CUIIENT IELAY WELOED WITH GENEIATOI 
_HGGIO HIGH OR lEAD GlOUNDED. FAILED IEVEISE CUI lENT 

AIOVE NOIMAL IELAY COIL. 

n. 01" SCALI OFF HIGH UNTIL FAllUIE OF OTHEI OFF OVEIVOLTAGE, 
HIGH TO THEN GENEIATOI, THENAIOVENOR· 
GlNIIATOI ON MAL. MAY NOT GO AS HIGH 
fAIWIII THEN AS fAILED GENEIATOI, MAY 
TO UIO. GO lOW AfTEI OTHEI GENEI· 

ATOI FAILUIE DUE TO IUINED· 
OUT lOADS, 

12- 01" SCAl.I ON OFF SCALE HIGH THEN lACK OFF GENERATOI FEEDEI GlOUNDED. 
LOW_ TO AIOVE NOIMAl. 
HGGIO THEN 
TO 1110. 

NOTIS: 
I. OINHATOI SWITCH CONTIOlS: llVEl. CUIIINT IELAY, VOI.TAGE 

IIGULATOIIIQUA1JZIHG WINDING ClOSS ~, WAINING LIGHT 
POWII CONIIICTION. 

2- AU. AlICIAff HAVE ONI WAIMNG LIGHT Pli GlNIIATOI, OPIIATED 
IY A UGKT IlLAY. THI UOIIT COllIS ON WHEN THI GENEIATOI SWITCH 
IS POSIllONID TO ON _ ....,.TOI lIVE .. CUIIENT IELAY IS NOT 
ClOSID. THI UOIIT GOII OH WtaN THI GfNtItATOI llVEl. CUIIINT 
IELAY PIlOT COlI. IS __ OPIRATES THE LIGHT IELAY. 

:h. DO NOT llMOVI VOlTA" IIGUlATOI DCI,... IN AN IMilGENCY. 

It, MAKE CEITAIN THI ILECTllCAl SYSTEM .IEGULATOI, GENEIATOR. II· 
vEIn CUIIENT IELAY, AND WAINING LIGHT CIICUIli IS FUNCTIONAl 
AFTEI ANY INSI'ICTION 01 OVEIHAUL WHICH MAY AFFECT THE ElEC· 
TlICAL SYSTEM. 

c. WHEN CHECKING THE ELECTIICAL SYSTEM. TUIN OFF ALL ILECTlICAl 
EOUIPMENT IlAnEIT. IADIO. IADAI LIGHTS, ETC! WHICH WOULD U 
AFFECTED IT OVE.VOLTAGE. EVElY EFFOIT SHOULD IE MADE TO KEEP 
VOLTAGE IElOW IS VOLTS. 

d. IN IVENT AN ELECTllCAl SYSTEM MALFUNCTION nil'S ONE 01 10TH 
GENERATORS OF IUS, TUIN OFF. . • 

FI' .... 3.JO (SIa.., 1 ./2). ' 
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v\AlFUNCTIONS OF MULTI-GENERATOR D-C ELECTRICAL SYSTEM 

PlACi FAlLID GlNEIA TOI SWITCH IN OFF POSITION. ISlE NOTI 3f.l 

·PLACE GlNlIATOI SWITCH TO 0 •• THEN CIN.I' GENE .... TO. DOES NOT SHOW 
LOAD. PlACE SWITCH IN THE OFF POSITION. ISlE NOTE 31.1 

lUlN GENEIATOI SWITCH OFF. ISlE NOTE:If.l 

$II NOTE,.. 

OPEIATE GlNElATOI SWITCHES INDIVIDUAllY TO OFF THEN CIN. IF SYSTEM 
DOIS NOT OPIIATE COIIICTl. Y '.OCEED '11 NOTE ,. • 

... CT FAST. TUlN OFF IAmlY SWITCH. lUlN OFF GENEI ... TOI SWITCHES. 
OPEIATE CIN EMIIGlNCY POWE ... "'VAlLAll.E. 

PlACE THE GlNlIATOI MAIN LINE SWITCH TO OFF. ISlE NOTE 31.1 

SWITCH OFF .... HeTED GINIIATOI; IE 'IE' .... ED TO. POSSIILE GENII ... TO. 
FIll. ISlE NOTE :lfJ .EMOVE VOlT ... GE .EGULATOI .. POSSIILE.ISlE NOTE 3aJ 

IEPLACE IU.NED OUT LIGHTS. Isn NOTE ,..1 

... CT FAST. lUlN Of' l ... mlY SWITCH. lU.N OF. GlNEI ... TO. SWITCHES. 
OPIIATE CIN IMEIGINCY I'OWE. I. "'VAILAILE . 

... CT FAST. SWTTCH OFF IAm.y. SWITCH Off GENE .... TO.S. SWITCH IATTERY 
CIN. SWITCH LOW GENEIATOI CIN. MOHlTOlLO"'D FOI NOlMAL OPu ... nCIN. 
Most'UGIITING AND I ... DIO CIICUITS Will .. IORAIlY IUIN OUT. IEI'LACE 
1U1lNED-0UT LAMPS. 

IIMOVE VOlTAGI .EGULATO' If POSSIILE. PlACE GENEIATO. SWITCH TO 
OFF. ISlE NOTES:If AND 30.1 

IATTIIY SWITCH IMMIDIATELY. 1VIH CIN EMEIGINCY POWEI SYSTEM I. 
AYAILUU. DO NOr PlACi IATTElY CIN UNE '1101 TO CLEAIING IlKTIICAI. 
SYSTIM MALJOUNCnON. 
•• WITH IATTEIY SWTTCH OFF AND IATTEIY ..... Y OPEN. POw. IS SUI'I'UID 

10 ,... IJIlIS. 

1. 1IM-OUt ...... 
2. MAIN JUNCTION lOX IHTIIINAI. UGHT. 
S. CI ... EXnNGUISHING SYSTEM. 

1. 'LACE GlNn ... TOI SWITCH TO CIN POSITICIN AND SEE IF 
GENEIATOI PICKS U, LOAD. IF AMMeTEI DOES NOT 
SHOW LOAD, PlACE GENEIATOI SWITCH TO THE OFF 
'OSITION. 

2. N<ME 

3. _I 

... CHECK VOlT ... GlIEGULATOI TOI OPEN 01 SHOITED 
CCINT ... CTS CIN nGULATOI lASE. 

5. SAME AS C. 

6. _E 

7. SAMI ... 5 ... 

•. SAME AS .... 

9. I'IES5 FIXTUn TO Tm LAM,. OPEIATE GENEIATOI 
SWITCH 0 ..... ND CIN TO ClEAl 'OSSIIlE OHN SWITCH 
CCINT"'CT •• EPlACE LAM' AND IKHECK IY I'.ESSING 
FlXTU.E . 

10. NCINE • 

11. IEMOVE .EGULATO •• SAME AS ... 1$11 NOTE 3aJ 

12. NCINE 

f. If GENIIATOI ..... WIE OCCUIS. THE AMMml OF THE .EMAINING GEN­
EIATOI SHOULD IILMMEDlATELY CHKKED POI OVEILOAD AND NQN.. 
ISSINTW.lUCTlfCAL fOUlI'MINT lUlNED OF •• IF NKESSAIY. MONITOI 
IEMAINING GlNEIATOI AMMml TO "EVENT OVEILOADS. 

•• IF TWO-GENIIATOI POWE. CAPACITY IS .IQUIUO. MONITOI 10TH 
AMMmlS POI POSSIIlE OVEILOAD. TUlN OFF AlL NQN..HSINTIAI. 
IUCTIfCAl fOUII'MINT. IT IS I'U.lllm THAT THE DI.ICTTVE GENEIATOI 
IE lUlNED OFF. 

FI,,,,. 3.ro (SIt", 2 0(2) 
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ABANDONING THE AIRCRAFT. 

I.e.we the aircraft as quickly as possible. 00 not 
o\'erlook necessary e'luirment or assi,gned duties. 
Hoh! ditchin~ position until the aircraft comes to 
rest, then rroceed as follows: 

a. (rn; members detailed to life raft removal will 
I.lunch life rafts throu~h the main cargo door 
and inflate. 

b. Crew members And other personnel will leave 
throu~h assigned escape exit and, upon emerW 
in~, inflate life jackets. 

BAIL-OUT. 

BAIL·OUT ALARM BELL 

The fol1o"'ing are the standard alarm signal s for 
bail·out: 

Three short rin~s . Prepare to bail out 

One long ring .......... 13ail out 

BAIL~OUT PROCEDURE. 

1'hen the decision has been made to abandon the air­
craft in flight, the pilot will give a warning signal to 
"Prepare for bail-out." This signal will be three 
short rings on the alarm system, a verbal signal over 

the interphoneip.\ system. When all the crew 
members (and pas sengers. if carried) are ready, the 
pilot will be notified. When the pilot desires to 
have all on board abandon the aircraft, he ,,·i 11 give 
a warning signal to "Bailout," which "'iII be one 
long sustained ring. or a verbal signal over the inter­
phonelPA system. In ad;iition to the alarm signals, 
the pilot will give verbal warnings over the inter· 
phone. If rassengers are carried, a crew member 
will brief them. Primary exit from the aircraft will 
be through the main cargo door, whIch can be jet­
tisoned from the aircraft. 

Pilot. 

The pilot will: 

a. Notify crew and receive ackno,,·ledgement. 
Ring alarm bell three short rings, or give verbal 
signal over interrhone for crew members to 
perform all preparatory duties for bail-out. 
IFF/SIF • EMERGENCY. 

b. Reduce the airspeed, if possible, to approxi­
mately 100 knots 015 mph) lAS. 

c. Put aircraft on autopilot control. 

d. Don an antiexposure suit and life vest jf over 
water, aJjust parachute. 

e. Place .lla:m beil on· continuous signal, give 
signal for "bail-out" over interphone/PA 
system. 

f. :\fter receipt of "All clear" .. ign.1I from the 
co-pilot, the pilot will order him to bailout 
and will follow him out. 

Co-Pilot. 

The co-pilot will: 

II. Acknowle.lge the pilot's bail-out instructions 
and adjust his parachute. Don an antiexposure 
'iuit and life vest if over water. .\djust para· 
chute. 

b. Transmit emergency voice signal s. 

c. Turn on lanJing lights (night only). 

d. Assist rilot until bail· ... ut signal is given. 

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

Navigator (C·47 and R4D Seriell Aircraft). 

The navigator will: 

a. Ackno" le,ij.(e pilot'S bail-out instructions, ad· 
just his par.\chute, and don an anti exposure 
suit an,llife vest if O\'er water. 

b. (jive final aircraft position report to the pilot, 
co-pilot, anJ radio operator. 

c· E Vl'\(~ll.IH aircr:lfr 011 final b:ti I·our ,ij.:n.ll. 

Radio Operator. 

The radio operator will: 

a. Acknowledge pilot's bail-out instructions. 

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

c. Don an antiell:posure suit and life vest if over 
water, adjust parachute. 

d. Screw dOwn the ttansmitter key. 

e. Evacuate the aircraft on final bail-out sisnal, 
taking code book andradip operatOl"s flimsy 
(notebook). 
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light Mechoaic or Steward. 

The flight mechanic or the steward will: 

a. Prepare passengers Dr bail-out. 

b. [)on an antiexposure suit and life vest if over 
water, adjust parachute. 

c. Unlock door and kick down on the yellow emer­
gency release latch at the main cargo door for­
ward end and push the door from the aircraft. 

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

MOTE 

On some aircraft there is no pro­
vision for jettisoning the air stair 
door. 

d. Control movement of passengers to main cargo 
door. 

e. Bail out after all passengers have evacuated. 

LOADMASTER. 

The loadmaster will: 

a. Monitor interphone. 

b. Acknowledge pilot's order - verbal or 3 short 
riogs on alarm bell. 

c. Prepare passengers for bail-out. 

d. }ump-door-pulled and secured on pilot's order. 

e. Notify pilot - cabin prepared for bail-out. 

f. Bail-out on signal after all passengers have evacu­
ated. 

OVERWATER RECOMMENDATIONS. 

Bail-out is not recommended unless visual contact 
is made with adequate slD'face bell" If DO rescue 
vessels are in the vicinity, bail-out should be used 
oaly as a last resort because of the enreme diffi­
culty of getting tbe crew together io the water. The 
life rafts offer survival and signaling equipment. 
In any but the warmest seas, a man will slD'vive 
only a few hours if kept afloat by means of a life 
vest alone. Wearill8 an anti-upsolD'e suit will in­
crease this time, but this still cannot compare with 

the length of time survival is possible in a life raft. 
If bail-out is required or decided upon, the following 
procedure is recommended: 

a. If surface help is available, it is much easier 
for rescue crews to find and rescue 2 or 3 
men at a time in a small area thl;ln to 'rescue 
10 or more men strung out in a long line in the 

. water. Always head the aircraft in a direction 
to allow the crew to drift into the course and 
just ahead of rescue vessel. 

b. If surface help is oat available, it is still im­
portant to keep the crew as close together as 
possible in the water. Individual members can 
aid each other, especially if some of them are 
injured. Most important of all, a .oup of life 
rafts is much easier to find than a' sin81e indi­
vidual. This is true whether the search is &om 
a surface vessel or &om an aircraft. Therefore, 
inflated rafts should be jettisoned if possible. 
Then the aircraft should be flown in as tipt a 
circle as conditioas will permit, bailin8 oat 
three or font men at a time, and then come 
around in relatioa to the other men or the SID'­

face vessel, before bailin8 out the other mem­
bers. This will place the members as close as 
possible to the other men or the SlD'face vessel. 

c. As in ditchio8, try to plan the bail-Glt bef.e 
the last minute. The pilot must warn the creW 
as soon as bail-out is decided upoa. Give three 
short rin8s oa the alarm bell, or warn the crew 
oa the interpbone and receiw: acknowledge­
ments. 

d. When the bail-out waroio8 is pven, cre .... mem­
bers should check each ather's equipment to 
inslD'e that all straps and packs are properly 
secured and adjusted. Upoa recehill8 the bail­
ont signal, cre.... and passen8ers will leave 
with the least possible delay, throup the main 
cabin door, in accordance .... ith the abewe pr0-

cedure, or as prescribed by the pilot to cope 
'with the particular emer8ency. 

FUEL SYSTEM FAILURE. 

VAPOR LOCK. 

Vapor lock can cause malfunctioo of the fuel system 
when the fuel boils or .... hen the fuel is supersaturated 
.... ith air. The usual indications start with regular and 
rapid ensine surSin8 .t hi8h &equeocy.. usually fol. 
lowed by an irrepiarsur8e of .eater .ma8nitude with 
eZU'eme fuel pre .. sure fiuctuation. Vapor lock can be 
corrected by retardio8 the throttle and placing the 
fuel booster pump ON. 

J 
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ELECTRICAL POWER SYSTEM FAILURE. 

GENERATORS. 

(See fipe 3-10, Malfuractions of Multi-Gl!nerator D-C 
Elecuical Systems.) 

If there is no indicadoo on Ole lUIlIDeter, but the other 
indicates a normal reading, make the following cbeck. 

If the switch for the malfuracdooing generatar is ON, 
turD it OFF and see whether the reading of the other 
lUIlIDeter increases. If it does, the uouble may be 
attributed to the instrument and the generator may be 
turDed oil again. 

Oa aircraft with the priority bas system installed, If 
the bus priority relay discOllDects the No. 2 bas 
system for any reasoo, the re .. ining generatar trill 
automadcally supply power to the failed bus. 

HYDRAULIC POWER SYSTEM FAILURE. 

Failure of the normal hydraulic system will usaa1ly 
he indicated by tlJe loss of both system pressure and 
of fluid in the sight ,..ge 00 the hydraulic coouol 
puel. 

MOTE 

DurlDg flight wIleo hydraulic IIIlits 
are helDg operated, the lIlOVement of 
fluid withlD the resel'TOir may draw 
the fluid hom the tnel sight ,..ge; 
bowner, when 00 hydraulic IIIlits 
are helDg operated, the fluid tenl 
in the sight gage will rise. 

In the eveDt of system failure place tbe coauols of 
all bydraulically operated IIIlits lD the OFF positioos. 

NOTE 

l'he hydraulic fluid reserve of 3 
quarts does DOt show 00 the sight 
gage. 

WING FLAP EMERGENCY OPERATION. 

If a loss of hydraulic pressure occurs and it is 
necessary to operate the wing flaps, move the wiDg 
flap lever to the desired posirioo, actuate tbe by­
draulic hand pump, tben retum flap lever to Deutral. 

LANDING GEAR SYSTEM FAILURE. 

LANDING GEAR EMERGENCY EXTENSION. 

1. Star valve - OFF - CPo 

2. Landing gear lever - DOWN - CP. 

3. Handpump - Operate the pump until the gear is 
down CPo 

4. Landing gear lever - NEUTRAL - CPo 

5. Warning lights - check green ON red OFF - CP. 

6. Visual check - CHECKED - P, CPo 

7. Landing gear latch lever - POSITIVE LOCK -
CPo 

CAUTION 

Place latch lever in POSITIVE LOCK pOSition 
only after the gear if> down and normal pres­
sure is indicated, since the spring lock action 
catch Is locked closed in the POSITIVE LOCK 
pOSition. 

8. Warnin« horn - CHECKED (retard throttle) - P. 

LANDING GEAR HYDRAULIC LINE FAILURE. 

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

LANDING GEAR SAFETY. LATCH FAILURE. 

The aircraft may he safely landed whether or not the 
landing ge!lr safety latcheS are engaged, providing 
the landing gear is fully down, the hydraulic system 
pressure is within limits and the. landing gear lever 
is in the DOWN position. Pressure in the landing 
gear act uating Struts is indicated on the landing gear 
pressure gage. The horn will continue to sound and 
the red light 'Will stay on, since the switches are 
connected to the safety latch and landing gear lever. 
When landing under these conditions, the gear is 
held in rhe extended position by the pressure of the 
hydraulic fluid against the retracting strut I'istons. 
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When the bfakes are applied, the resulting rotative 
force will have a ten~ency to cause the gear to re­
tract, moving the pistons up in the strutS and re­
sulting in an increased pressure in the landinll vpar 

do'llalines. To elimiaate the possibility of a line 
failure due to the ncessive rise in pressure caused 
by the pistOD IDOvinS up in the strut, the brakes 
should he used only if absolutely necessary. If the 
lensth of the rUll'llay necessitates the use of the 
brakes. apply. them as liShtly as possible and, in 
any event, limit the pressure applied to the brakes 
so that the pressure indicated oa the landins gear 
pressure sage does DOt nceed 1500 psi. 

LANDING WITHOUT HYDRAULIC SYSTEM 
PRESSURE. 

A landins without fluid pressure 'WOuld be necessary 
only in case of failure in the lines from the hand pump 
to the retracting struts. In tbis case, the landinS 
sear down positioa latches will hold tbe gear in 
place. and a safe landias can be made. . Move the 
landilll sear lever to the DOWN poshioa to allow as 
much fluid as pDssible to get into the actuating strut, 
and then ZOOID the aircraft as required to snap do'l/ll 
the sear and ensase the latches. Return the control 
haodleto NEUTRAL. If the 'IIarDiIll Bsht is geen, 
it indicates that the latches have ensased and a nor­
mal landins can be made. 

BRAKE SYSTEM FAILURE. 

If the pressure pse reads below 600 psi and the by-
. draulic system is connected to the operatins ensine, 
or if both ensines are operatins and the pressure 
£lise reads below 600 psi, carry out the hydraulic 
brakinsoperatioa with the aid of the hydraulic band 
pump, leavins the star valve in the OFF position. 
Tbe co-pilot should operate the hydraulic band pump 
to supply pressure to the brakes. The pump handle 
will move each time the brakes are applied. About 
50 pounds pull should be uerted on the pump handle 
continuously until the brakes are no longer required. 
When the brakes are band-operated in this ID3nner, 
no pressure will sbow 00 the pge. Apply the brakes 
with oae steady application. 

1. Star Valve - OFF. 

2. Hydraulic Handpump .. OPERATE. 

3. Brake Pedals .. STEADY APPLICATION. 

LANPING G.EAR TIRE. 

Head aircraft into the wind and park. Ma\ntain at 
least 2000 RPM on engine ahead of the affected land­
ing gear. If fire causes the tire to explode, continue 
to maintain at least 2000 RPM. Explosion will not 
extinguish the fire. Shut down engines when fire 
equipment is in pOSition to flight the fire. Evacuate 
the aircraft. FirstOfficer: call tower for assistance. 
Wing naps full dI ... wn. On order from the Captain de­
plane with passengers on side of fuselage opposite 
from· fire to a safe distance from the aircraft. 
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HEATING AND VENTILATING SYSTEM 

This heating and ventilating system (figure 4-1) is the 
exhaust-heated type and consists of two heat e~ 
changers. one mounted on each engi~exhaust tafr 
pipe. two mixing chambers, (wO nacelle spin val"\,es"a 
19:y~R€Y'def~:::IQi::~la 
and--auEQd.om{LJieIr~{ing. four 28-voit doc critical 
temperature warning lights. twO critical tempera­
ture thermoswitches, the necessary insulated ducting, 
airscoops, outlet valves. and controls. Ram air entering 
the heat exchanger is heated by the exhaust tailpipe, 
then routed through the' nacelle spill valve to the 
mixing chamber. Here the heated air is mixed with 
ram air from a scoop in the proportions necessary for 
regulating the temperature, and routed to the various 
outlets. Tbe left heat exc~!I_n$L!l,!P£lies heated aicJo 
t!luDaiJlcabino~tI~t~th~ .wingshi~ld:_a~ 
defroster outlets, the pilots' hand warmer outlets, and 
the navigator's station outlets, The right heat ex-

. changer supplies heated air to the radio operator's 

station outlets, the pilots' footwarmer outlets, and the 
autopilot servo unit housing., The hot air flow from th,e 
heat exchangers is continuously supplied to the heat­
ing system when the engines are operating. He.Ming. 
syste!11~ ~,~,di5C~~nu~ by_~on~nK. th~ 
nacelle-spill ~alve controls to spall the hot ~rJl~w, 
frO'~-the left andlQu~bt heat'exchanger, overboard. 
Ventilation for hot weather operation is obtained by 
spilling the heated air"'bverboard and permitting only 
the ram air flow from the mixing chamber airscoops 
to be routed through the system. In addition, each 
outlet location is provided with a control valve to 
regulate the flow of heated or ventilated air, as de­
sired. Two control boxes, one located in the cockPit 
and,Pne Wated at the raoao operator's station, contain 
die necessary controls fo~ing the temperature 
in the fuselage compartments. The twO spill valves. one 
in each nacelle, are controlled from the radio o~r­
a:t~r's cootrol box.. A defrosting Control valve at the 
navigator's station controls the flow of air to the 
main cabin and defrosting outlets, and turns on 
the emergency defrosting blower. 

MIXING CHAMBER CONTROL KNOBS 

Two PUS~UII mixing chamber contro.1 knobs plac­
arded H WID. one located on tbe control "6Ox 
(fir-ref 4-1) at the radio operator's station, and the 
otlJer rocated on the control box (figure 4·1) behi nd 
the co-pilot', seat, are used to mechanically position 
the butterfly valves in the left and right mixing 
chambers respecti!ely. When the knob on the co­
pilot" control box i,in the ,HOT position. the valves 
in the right mixing chamber are positioned ~o shut off 
tbe ram air flow Jrom the airscoop and, open the bot 
air flow from tbe right heat exchanger to supply" the 

respective outlets with heated air. When the knob 
is in the COLD position, the valves are positioned to 

shut off the hot air flow from the right heat exchanger 
and open the ram air flow from the airseoop to supply 
the respective outlets with ventilating air. Any inter­
mediate position of the control knob will provide a 
mixture of ram and heated air in proportion to the 
control knob setting, The left mixing chamber con­
trol knob at the radio operator's station controls the 
ram and hot air flow from the left mixing chamber, 
and functions in the same manner as the right mixing 
chamber control knob at the co-pilot's station. 

NACELLI SPILL VALVE CONTROL KNOBS 

Two nacelle spill valve control knobs, placarded 
HiAT -SPILL, are locat~ on the control box (figurt 
4-1) at the, radio operator's station. These push-pull 
knobs are used to spill the heated ail; overboard when 
heating system operation is not desired, or during 
hot weather operation when cold air flow is desired or 
when a critical temperature warning light illuminates. 
When either control knob is in the SPILL position, 
the corresponding spill valve is opened mechanically 
to exnaust the heated air overboard. When the knob 
is in the HEAT position, the spill valve is dosed, and 
the heated air is routed to the mixing chamber and 
distribution' (Jucts. So intermediate positions are pro­
vided for the spill valves. 

DEFROSTING CONTROL VALVE HANDLE 

A mechanically operated defrosting control valve 
handle (figure 4-1), located at the navigator's station, 
controls the flow of heated air from the left heat 
exchanger to the windshield, astrodome, and the main 
cabin compartment, and also turns ON the emergency 
defroster blower. The control handle has the following 
placarded positions: NORMAL DEFROST-BLOWER 
OFF, CABIN HEAT, and EMER DEFROST-BLOWER 
ON. When the control handle is placed in NORMAL 
DEFROST-BLOWER OFF position, the control valve 
is positioned to shut off the heated air flow to the main 
cabin and route heated air to the pilots' handwarmer 
outlets ·and to the windshields and astrodome for de­
frosting. When the handle is positioned to CABIN 
HEAT, the control valve shuts off the heated air flow 
to the defroster outlets and routes heated air to the 
main cabin compartment. When the control handle is 
moved to the EMER DEFROST-BLOWER ON posi­
tion, the emergency defrosting control valve shuts off 
the cabin heat, routes the heated air flow to the emer­
gency defrosting blower, and automatically positions 
a 28-volt doc spring-loaded switch to turn ON the emer­
gency defrosting blower motor to supply an increased. 
quantity of heated air to the pilots' hand warmer out­
lets and to the windshields and astrodome for defrost-
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ing. When the control is moved from this position. the 
switch automatically returns to OFF position, shutting 
off the blower motor. 

AIR OUTLET CONTROL HANDLES 

The air outlet control handles, one located at each 
air outlet at the crew stations, mechanically control 
the amount of air released through the outlets. 

CRITICAL TEMPERATURE WARNING LIGHTS 

Four 28-volt doc critical temperature warning lights 
are provided, two on the main instrument panel 
(17. figure 1-11, and 19, figure 1-12), and two 
above the control box at the radio operator's station. 
The two warning lights at each station,' one for 
the RIGHT spill vain and one for the LEFT spill 
valve, are illuminated by thermOswitches located on 
the right and left spill valve assemblies (figure'4-l) 
when temperatures exceed approximately 2320 C 
(450~). Tlie respective warning light or lights will 
go out when the temperature falls below these limits. 

DEFROSTER FANS AND SWITCHES 

Two 28-volt doc defrosting fans are installed, one 
above and aft of the pilot's seat, and the other 
above and aft of the co-pilot's seat. A defroster 
fan switch is located on top of each fan. Mien the 
switch is positioned ON, a 28-volt doc circuit is 
closed to start the fan motor. When the switch is 
positioned OFF, the fan circuit is opened. 

HEATING' AND VENTILATING SYSTEM 
OPERATION 

Heating (Flight or Ground). 

I. Individual air outlet control handles - Open (as 
required). 

2. Mixing chamber control knobs - HOT (or as 
required for desired temperature). 

3. Nacelle spill valve control knobs - HEAT •. 

4. De.frosting control valve handle - CABIN 
HEAT (if required). 

If a critical temperature warning light 
illuminates, it is imperative that the 
respective nacelle spill valve be opened 
immediately to spill the heated air 
overboard. When the light goes out, 
the spill valve may be closed again. 

If an engine is feathered, the respec­
tive spill valve should be opened to 
spill the air overboard, and tbe respec­
tive mixing chamber control knob 
should be placed in HOT position, to 
eliminate air flow through the system. 

Ventilating. 

1. Individual air outlet controls - OPEN (as re­
quired). 

2. Nacelle spill valve control knobs - SPILL. 

3. Mixing chamber control knobs - COLD (or as 
required for desired ventilation). 

4. Defrosting control valve handle - CABIN 
HEAT (if main cabin ventilation is required). 

Windshield and Astrodome Defrosting 
(Normal Operation). 

1. Navigator's station heat outlet - CLOSED. 

2. Mixing chamber control knob at radio opere 
ator's station - HOT. 

3. Left nacelle spill valve control knob - HEAT. 

4. Defrosting control valve handle - NORMAL 
DEFROST-BLOWER OFF. 

Note 

Cabin heat is not available during de­
frosting operation. The mixing eoam­
ber control knob at the co-pilot's sta­
tion may be positioned to HOT to fur· 
nish heat to the cockpit and the radio 
operator's station, as desired, during 
defrosting operation. 

.' 
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HEATING AND VENTILATING SYSTEM - TYPICAL 
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Windshield and Astrodome Defrosting 
(Emergency Operation). 

]. Navigator's station heat outlet - CLOSED. 

2. Mixing chamber control knob at radio oper­
ator's station - HOT. 

3. Left nacelle spill valve control knob - HEAT. 

4. Defrosting control valve handle - EMER DE­
FROST·BLOWER ON. 

CARGO SPACE HEATER. 

A sasoline heater, with a rated output of 200,000 
BTU per bQUris installed:: in the ah ead of the carp 
compartment. It is a fuel injectiOll type heater. 
For operatiOll the heater requires gasoline, &om the 
rep18l' fuel system, under pressure, electric current 
for isnition, and a flow of comb~stiOll and ventilating 
air. A cOlltrol panel is mounted OIl the heater. 

HEATEROPERA'rlON: ' 

1. Turn OIl inverter at the power systems junctiOll 
box. 

2. Put manual heater valve in the OPEN position. 

3. Turn the heater switch ON. 

4. Use manual heat control to obtain the required 
cabin temperature, 

HEATER OPERATION FOR VENTILATION: 

1. Tum heater ~witch OFF. 

2. Put manual heater valve in OPEN position. 
,,' .. 
A" 3. Maximum ventilation is obtained when the 

manual heat control is in the OPEN position. 

~ 
~ 

NOTE 

To 'shut off all airflow put the 
manual heater valve in the CLOSED 
positioo and the manual heat coo-, 

, -;. : ~:"C 
trol in the HOT position. 

" 

ANTI.ICING AND DEICING SYSTEMS. 

PROPELLER DEICING SYSTEM. 

The propeller deicing system ~tilizes isopropyl alco­
hol supplied from a 4 US gallon supply tank located 
behind the pilot'S seat. The system includes a pump 
mounted on a 28-volt doc motor, a filter, a shutoff valve, 
a slinger ring on each propellerhub .. a.nd the necessary 
piping. A switch and rheostat is lOiated in the cockpit 
to energize the pump motor circilit and control the 
speed of the pump motor. The'i1uid is pumped from 
the supply tank through th~ shutoff valve and filter 
into t~e slinger ,rings. Distributor lines from the rings 
SQPpIV~Ch 'blade, -,1'6r lIuid specification and filler 
point location, see 'figure 1-30. 

Propeller Deicer Switch. 

An ON-OFF propeller deicer switch is mounted on 
dIe electrical control panel (12, figure 1-13. 

and 5. figure 1-14). When the propeller deicer 
switch is in the ON position. a 2S-volt doc circuit 
is completed to the propeller deicer rheostat. The 
OF F position opens the circuit to the rheostat. 

Propeller Deicer kheostot. 

A propeller deicer rheostat. located to the right of and 
behind the pilot'S seat 03. figure 1-6 and 14, figure 
l-S), completes a 28·volt d·c circuit to the pump motor 
and controls the speed of the motor. When the rheo­
stat is in the ON positi<?n, the pump motor is ener­
gized, provided the propeller deicer swiech is in the 
ON position. When the rheostat is in the full clock· 
,wise pqsiti9n, fh~~~:"will flf,>W at the .mirtimum rate 
(approximately Vz gallon per hour). When the rheostat 
is turned COUNTERCLOCKWISE from the full clock­
wise position, the fluid flow gradually increases until 
a maximum flow (approximately 3 gallons per hour) 

is reached when t~e rheostat is in the fully counter­
clockwise position. .If the rheostat is turned counter­
clockwise :beyond the maximum Bow position, the 
pump motor will be turned OFF. 

NOTE 

00 some aircraft the rheostat is 
reversed. 
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Propeller Deicer Valve Handle. 

A propell~r de-icer valve handle, located behind the 
pilot's seat and below the deicing fluid supply tank, 
mechanically positions the shutoff valve that controls 
de icing fluid flow to the propellers. The handle has 
unmarked OPEN and CLOSE positions. When the 
deicer valve is moved to the OPEN position (aligned 
with supply line), the shutoff valve is mechanically 
opened to supply deicing fluid to the. propellers. 
Moving the deicer valve handle to . the 9-0SE posi­
tion (at right angle to the supply line), closes the 
shutoff valve, stopping fluid flow through the system. 

Propeller Deicer System Operation 

1. To start, propeller deicer valve handle-OPEN 
(aligned with supply line). 

2. Propeller deicer switch-ON. 

3. Propeller deicer rheostat-ON (regulate as re­
quired). 

4. To stop, propeller deicer rheostat-OFF. 

5. Propeller deicer, switch-OFF. 

6. Propeller deicer valve handle-CLOSE (right 
angle with supply line). 

CARBURETOR DEICING SYSTEM 

The carbur~tor deicing system furnishes alcohol to 
the carburetor air intake throat for the removal of ice. 
The carburetor dei~ing system and the windshield 
de-icing system utilize a common supply tank with a 
capacity of 11.5 US gallons. The supply tank is located 
under the right wing fillet, with the filler neck extend­
ing through the fillet. On some aircraft, a filler neck is 
also located behind the co-pilot's seat to replenish 
the carburetor and windshield alcohol supply during 
flight, if required. The system includes a pump 
mounted on a 28-volt doc motor, a fiiter, and a relief 
valve to allow excess fluid to flow back into the tank 
in the event of excessive pressure. Operation of the 
pump motor is controlled by a switch located in the 
cockpit. A control valve is also provided in the cockpit 
to shut off the alcohol supply when carburetor de-icing 
is not required. 'With continuous operation, the fluid 
output of the ·pump is approximately 8 gallons per 

hour. For fluid ltpecification and filler points, see 
figure 1-3«). 

Carburetor and Windshield Deicer Switch 

The carburetor deicer switch, located on the elec­
trical control panel 03, figure 1-13 and 8, figure 
1-14), has ON and OFF positions. When the switch 
is placed ON, a 2S-volt d-c circuit is dosed to ener­
gize the pump motor to supply alcohol to the carbu­
retors under pressure for continuous operation, pro­
vided tbe control valve handle is ON. In the OFF 
position, the circuit is opened to discontinue system 
operation. 00 some aircraft a 3-position 2S-volt d-c 
windshield deicing switch (13, figure 1-13 and 23, 
figure 1-14) is located on the electrical control panel. 
When the switch is placed ON, the circuit is closed 
to energize the pump motor to supply alcohol to the 
windshield under pressure for continuous operation, 
provided the control valve handle is turned ON. 
When the switch is placed in the MOM (spring-loaded) 
position, momentary operation of the system is pro­
vided for: occasions when it is desired to operate the 
system only during short intervals. In the OFF 
position, the circuit is opened to discontinue system 
operation. 

Carburetor Deicing Control Valve Handle 

The carburetor deicing control valve handle, located 
to the right of and above the co-pilot's seat (6, figure 
1-7), controls the supply of alcohol from the supply 
tank to the carburetors. The handle is turned ON to 
supply alcohol for operation of the carburetor .deicing 
system, provided the carburetor deicer switch is ON. 
The handle is turned OFF to shut off the fluid supply 
to the carburetors. 

CARBURETOR DEICER SYSTEM (R4D SERIES 
AIRCRAFT). 

The carburetor deicing system utilizes a 28-volt d-c 
pump motor to .supply alcohol to the carburetor air 
intake throat for the removal of ice. The 11 US. gallon 
supply tank is located in the right forward baggage 
compartment. A shutoff valve is located immediately 
below the supply tank. Operation of the pump motor 
is conrroJIed by a switch located in the cockpit. The 
fluid output of the p.ump for continuous operation is 
approximately 8 gallons per hour. For ftuid specifica­
tion and filler points, see figure 1-30. 
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CarbUPetor Deicer Switch (R4D Series Aircraft). 

The carburetor deicer switch, located on the electrical 
control panel (8, figure 1-14), has ON, MOM, and OFF 
positions. When the switch is placed ON, a 28-volt doC 
circuit is dosed to energize the pump motor and supply 
alcohol to the carburetors under pressure for continu­
ous operation. provided the shutoff valve below the 
supply tank is opened. When the switch is placed in 
the MOM (spring-loaded) position. momentary opera­
tion for shon intervals is provided. In tbe OFF posi­
tion. the circuit is opened to shut off the pump motor. 

WINDSHIELD DEICING SYSTEM 

The windshield deicing system is designed to furnish 
alcohol to the outside of the windshields to remove ice. 
The system utilizes the same supply tank and p'ump 
motor as the' carburetor deicing system (see the para­
graph on Carburetor Deicing System, this section). 
The alcohol sprayed on the front windshields can be 
used in conjunction' with the windshield wipers. The 
pump is controlled by a switch in the cockpit, and the 
rate of alcohol flow to the windshields is controlled by 
a needle valve control located in the cockpit. A con­
trol valve is also provided to shut off the fluid supply 
when system operation is not necessary. For fluid 
specification and filler point location, see figure 1-30. 

Windshield Deicing Control Valve Handles 

Two windshield de.icing control valve handles, one 
located to the left of the pilot's seat and one located 
to the right of the co.pilot's seat (10, figure 1-6 and 12, 
figure 1-7), control the supply of alcohol from the 
supply tank to the windshields. The handle is turned 
ON to supply alcohol for operation of the windshield 
deicing system, provided the windshield deicer switch 
is ON. The handle is turned OFF to shut off the fluid 
supply to the windshields. 

Windshield Alcohol Speed Control Knob 

The windshield alcohol speed control knob, located 
in the vee of the windshield above the main instru­
ment pand, comrols the quantity of fluid flow to the 
windshields. When the knob is turned counterclock­
wise, the opening becomes wider for the passage of 
more fluid in proportion to tbe knob setting and, when 
the knob is curned clockwise, tbe opening becomes 
smaller to reduce the fluid flow. 

Windshield DeiCing Hand Pump Handle 
(Some Aircraft). 

A windshield deicing h~nd pump handle is located 
forward and to the right of the co-pilot'~ station. 
Operation of the pump handle forces alcohol through 
the perforated tubing that outlines the frames on the 
side windshields and the sliding window panels. 

WINDSHIELD DEICING SYSTEM (R4D SERIES 
AIRCRAn). 

The windshield deicing system furnishes alcohol to 
the outside of the windshields from a 6.5 US. gallon 
supply tank, located in the right forward baggage com­
partment (11, figure 1-30). This system contains two 
units with the same source of supply. The first unit 
sprays alcohol by means ot a hand pump onto the rlgnt 
and left windshields and both sliding window panels; 
the second unit sprays alcohol by means of a 28-volt 
d-c motor driven pump onto the front windshields, 
and can be used in conjunCtion with the windshield 
wipers. The pump motor is controlled by a switch, 
and the alcohol rate of flow is controlled by a needle 
valve, both located in the cockpit. A control valve is 
also provided to shut off the fluid when sy~tem opera­
tion is not necessary. For fluid specification and filler 
point location. see figure 1-30. 

Wind.hield Deicing Hand Pump Handle (R4D 
Series Aircraft). 

The windshield deicing hand pump handle is located 
forward and to the right of the co-pilot's station (29, 
figure 1-9). Operation of the pUq1p handle forces 
alcohol through the perforated tubing that outlines the 
frames on the side windshields and the sliding window 
panels. 

Windshield Deicing Switch (R4D 
Series Aircraft). 

The 3-position, 28-volt doc windshield deicing switch 
is located on the electrical control panel (23, figure 
1-14). When the switch is placed ON. the circuit is 
dosed to energize the 28-volt doc pump motor and 
spray alcohol on the front windshields. When the 
switch is placed in the MOM (spring-loaded) position, 
momentary operation of the system for short intervals 
is provided. In the OFF position. the circuit is opened 
to discontinue system operation. 

Wind.hield DeiCing Control Valve Handles (R4D 
Series Aircraft). 

Two windshield deicing control valve handles, one 
located to the left of the pilot's seat and one located 
to the right of the co-pilot's seat (15, figure 1-8 and 
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n. figure 1-9), control the supply of alcohol from the 
hand pump to the right and left windshields and both 
sliding window panels. When the handle is turned on, 
the supply line is opened; when the handle is turned 
OFF, the supply to the side windshields is shut off. 

Windshield Alcohol Speed Control Knob (R4D 
Series Aircraft). 

The windshield alcohol speed control knob, located 
in the vee of the windshield abm'e the main instrument 
panel. controls the quantity of Ruid Row to the front 
windshields. When the knob is turned clockwise. the 
opening becomes wider for the passage of more Ruid 
in proportion to the knob setting. and, when the knob 
is turned counterclockwise. the opening bewmes 
smaller to reduce the Ruid Row. 

WING AND EMPENNAGE DEICING SYS TEM. 

A wing and empennage deicing system is installed on 
the aircraft for the purpose of removing ire ;lfter it 

has formed. Rubber dei~iog' boots are installed on the 
leading edge of each wing, each horizontal stabilizer. 
and on the vertical stabilizer. Air pressure, supplied 
from the pressure ports of the two engine-driven 
vacuum pumps (one on each engi~e), Rows through 
two oil separators (to separate the oil from the air), 
t'\"o check valves. an air filter, and through a distributor 
valve to alternately expand and contract the tubes in 
the de-icing boots (figure -1-1). One complete de-icing 
cycle is completed every 40 seconds. Each cycle con­
sists tl£ fi,'e 8-second pressurizing periods. The first 
period: air inRates the center tubes on the right and 
left outboard de-icer boots. Second period: the upper 
and lower tubes on the right and left outboard boots 
are inRated. Third period: the center tubes in the 
right and left inboard boots are inflated. Fourth period: 
the upper and lower tubes in the right and left inboard 
ooots arc inflated. Fifth period: both tubes in each 
of die three stabilizer boots are inRated. This pulsing 
anion cracks ice formations on the boots, and the air~ 
stream olows the icc off. The distributor valve is con­
trolled by a 28-\'oh doc motor which opens or closes 
the port in the distributor valve unit. Operation of 
the electric motor is controlled from the cockpit. A 
pressure relief valve in the air filter regulates the pres­
sure in the system. A gage located in the cockpit is 
connected to a line from the air filter and indicates 
the system air pressure. 

Wing and Empennage Deicing System Control Handle 

A wing and empennage deicing system control handle 
(17. figure 1-9), 1Ot.:atcd on the bulkhead aft of the 
co-pilot's station, has ON and OFF placarded positions. 
The control handle mechanically turns an arm, con­
nected at either end to a cable, to start or stop the 
distributor valve motor, and positions the overboard 
ports in the distributor valve as required. 

Wing and Empennage Deking System Pressure 
Gage. 

A direct-reading wing and empennage deicing system 
pressure !!.age mounted on the main instrument panel 
123. fll!.urt' I-II, and 26, fi~urc: I-In indIcates 
system operating pressure. 

WING AND EMPENNAGE DEICING SYSTEM 
OPERATION. 

NOTE 

For best rec;ults, wait until ilt least 
1'4 inch of ice has formed Ix-fore start­
in!!. the deicing system. If ice is too 
thin, it will crack in small patterns 
and will not have enough weight and 
botly to be blown off by the slip­
stream. 

Start the system by turning the deiciog control 
handle to the ON position. 

1. Observe the pulsation of the deicer boots for 
proper operation. 

2. Deicer system pressure - Check. 

NOTE 

When the system is operating. the 
gage will not give a constant record­
ing of 8 psi because of the fluctu­
ation of air pressure; however, it 
should reach 8 psi at the peak of 
each inflation in order to properly 
inflate the individual tubes in each 
boot. 

PITOT STATIC TUBE HEATERS. 

The two pitot static tubes (21, figure I-t) are each 
equipped with a 2S-volt doc integral heater which 
prevents ice from forming on the tubes. The heaters 
are operated by means of switches located in the 
cockpit. 

Pitot Heater Switches. 

The pitot heater units are controlled by two switches, 
located on the electrical control panel, one for the 
FWD. pitot tube and one for the AFT pilot tube (10, 
11, figure 1-13, and 21. 22. figure 1-14). When either 
switch is positioned ON, the 28-voh, d-c circuit is 
closed to operate th.e electrical heaters in the pitot 
tubes. In the OFF position, the circuit is opened to 
discontinue heater operation. 
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WING AND EMPENNAGE DE-ICING SYSTEM 
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COMMUNICATION AND ASSOCIATED 
ELECTRONIC EQUIPMENT. 

(See figure 4-4.) 

The following equiplM'nt is typical Cor all C-47, C-1I7 
aod R4D series aircraft. Each aircraft must be cbeck­
ed to determine the exact radio equipment installed. 

RADIO SELECTOR SWITCH. 

A radio power selector switch (2, figure 1-7), is 
mounted on the pilot's radio control panel, and 
selects the VHF, the UHF, or the HF liaison trans­
mitter. Only one transmitter operates at a time. 

VHF COMMAND TRANSMITTER RECEIVER 
(ANI ARC-3).· 

The VIIF transmitter-receiver is controlled from 1he 
pilot's control panel and receives its rower from the 
28-volt doc Radio J unction 80S: Bus No. I. The 
equipmeDt is liae-of-.isbt VHF ud is used for 2-way 
voice cOlDmuaicatioa, air-to-air or air-ro-sround. Tbe 
tlet i. turned oa by placias the VHF 2-po.itioa ON­
OFF .witch ia the ON po.itioa. To tura the equip­
meat off, place the .witcb ia the OFF positioa. 

UHF COMMAND TRANSMITTER.RECEIVER 
(ANI ARC.27). 

The UHF UlUlSmitter-receiver i. conuolled from tbe 
pilot's radio paael, aad receins it. power from the 
28-volt d-c Radio Juactioa Boz Bus NO.2. Tbe. 
uao.mitter-rec:;einr tau heen duisned to provide 
radio telepboae cOlDlDUDicatioa in the frequeacy ruse 
of 225.0 to 399.9 mesacycles heureea aircraft ud 
JfOUDd or between aircraft. The uusmitter may be 
COIle modulated (A2)- at 1020 cycle. per second for 
emersency or directioa-fiadiaS purposes. 1'1le trus· 
mitter-receiver provides 1750 frequency ch.noels in 
this rUSe and provi.ion bas heeD made for tbe 
pilot's remote selection of uy of the 18 or 20 preset 
&equeocies or oper.doa of • pard frequency. 00 
some in.tall.tions, a quick muual tuaer is inst.lled 
oa the radio puel.Oo the.e .irplanes, the pilot is 
.ble to .elect uy ODe of the .. ailable 1750 frequency 
cbaDDel. which include 18 or 20 preset ones ud 
luard. Tran.missioa ud receptioa are line-of-.isht 
oa . the sUte frequency and uteODa. To turD tbe 
equipmeat oa, rotate the fuDctioa .witcb clockwise 
from the off po.itioa. To tura the equipment OFF. 
rot.te the fuactioa switcb couaterc1ockwise to OFF. 

eTo preclude d .... se to the equipmeDt, 
.Uow .t le.st ODe miDute for the set 
to warm up before operatiaS' 

eOo DOt rotate the cbuDel selector 
while the tUGins cycle is ia prose"s, 

HF LIAISON TRANSMITTER AND RECEIVER. 
(.AN/ARC·lor SCR·2In. 

The HF liaisoa trusminer aad receiver are controlled 
from the radio operator's statioo. (1, and 5. fisure 
4-7) ud are operated by power from the 28-volt d-c 
Radio JUDction Bos Bus NO.1. The HF Iiaisoo. set 
provide. loal-ruse 2-way code and \'Dice cOlDmuai­
catioa. A key for the operation of or (3. fisure 4-7) 
i • .ouated oa the radio operator'. table. To twn oa 
the tran.mitter, place the radio power .elector switcb 
iD the LIAISON po.itioa ... d rotate tbe e.i .. ioa 
Mlector .witch clockwiM to ·VOICE, or, or we. a. 
required. To turD off the uu.mitter, place the 
e.i .. ioa .e1ector switcb in iIle OFF positioo.. To 
turD on the· receiver. place the radio power selector 
switcb in the LIAISON positioa and move tbe fuactioa 
selector switch eitber to MVC or A VC, as desired. 
To turD off the receiver, place tbe fuactioa selector 
switch iD die OFF positioa. 

INTERPHONE SYSTEM. 

Multiple interpboo.e coo.uol puels are located in the 
fiiSbt compartment, lkijacent to each crew member's 
.tatioa; he.dsets and band micropbones are also pro­
vided. Tbese are operated from the ioterpboo.e coo.uol 
panels (figure 4-6) at e.ch crew member's station 
Tbe interphoo.e equipmeDt provides commuaicatioa 
facilities between all crew members &ad eo.ble. the 
the fii,bt comparemeDt crew members to use the VHF 
command set, VHF navil.doa .et, the li.ison set. 
tbe .utOIDatic radio comp.... ud the marker beacon. 
Tbe power source is tbe 28-volt d-c Radio Juactioa 
Boz Bus No.2. To tura oa the interphoae equipment. 
tum on the aircraft power supply aod .ee that tbe 
radio power circuit breaker in the m.in juactiOD bos 
... d tbe three circuit breakers oa the radio circuit 
breaker panel (fipre 1-20) sre in the ON position. 
To lura off die interpboae equipment 00. tbe arouad. 
turD off the aircraft power supply. In u emerseDcy, 
to turn off the interpboae in flipt. opea the circuit 
breakers. 



III'_CRICI 
C - 47 Page: 4 - 10 

__ P-------------~---F--L-Ie;--~---~---~---Al----------Eff,-e-C-tiV-e-:-1-~-P-t. __ 19-,68~ 

............................ C-47.C-111 ..... .... 

...... -.a.ft .... -.a.ft _ .. 1M checIIlMI .. ..... 

........................ 11 ........... 

F. '.'. - • . . ' . 
P! .. ;".\ , .. • ~, ",; ( t 

I ,,', 
I ..., ...... SltOltT .... H.I. TWO-.AY PILOT AMD LlMIOP' PILOY'I .1.010 

VII' COMIIAMO WILCOJ( IlO7 
YOICI A .. COOl CO,PILOT SIGHT CONTROL PAHIL 
COMIiIUMICA TIOM 

SltOlllT.IIIAMGI. TWO·.AY PILOT. Co.PlLOT LIMIO' PILOTS' RADIO COMTROL 
...... COMIIAMO AM/Atte.27 AMD RADIO PAHfL AMD IIIADtO ONRA-YOiCICOMMUHICATIOH OPIltATOIt SIOHT 

TOR'S CONT"" PAtIIL 
LONG.RAMGI, TWO •• AY RADIO _TOUII RADIO OP'EltATOIt'S 

. M' LIAISOM AM/ARC" YOICI AHD COOl OPIRATII'! MILlS STATION COMMUNICATION 

o.a.ttAMGI AHD .., .... 14 OMMI •• AMGI LOCALIZER PILOY AHD LIHI OP' SIOH1 PILOYS' RADIO 
IIISn .. .,. APPROACH AM."'ARH·1I AHD GLIDI PATH IHDICATION CO-PILOT TIItMiHAL 

ARIA 
CONTROL PAMIL 

LOCALIZI. AHD 
IHDICATIS GLIDI AHGLI 

PILOT AHD TlRMlHAL AIOYI THI LIPT 
AWAItH·" ,0It LAHDIHG AHO LA TIRAL ILiCTRIC OLIN PATH ALIGHMIHT WITH ..... Ay CO-PILOT 1..11. 

CONT.OL PAMIL 

AM/A1C·' ,"TIICIlI. ALL C.'W WlTHIH THI CONTROL PAMIL 
INTI ....... I O. ' COIIIIiIUMICATION MIMI'.S AIltCRA'T IH IACH C.I. 

AM/AIC·IO M.81.'S STATION 

AM/A.H" lOUAL) .ICIPTION Oil YOICI O. PILOT. ~O.PILOT 20 TO 200 PILOT'S .ADIO COM11IJOL 
AUTOMATIC .ADlO COMPASS AM/A .... ' 

COOl COItIMlIMICA TION. HAYIGATOIt MILlS PAHIL AHD 
POSITION PlHDIMG. HO\IIIMG HAYIGATOIl'S STATION 

.ADIO LOW 10.000 'T. OVE.LAMD, AIIIICRA"T TO MAIH IHSTRUMINT 
ALTIMITI. AWArM·II 20.000 'T. OYI •• ATI. 

PILOT, TI •• AIH PAMIL 01 .ATI. 

RC·l"A Oil RICIIYU LOCATIOH 
PILOT AHD OYI. IHDICATOIt UGHT IH 

MA.ICI. llACON MARICI. SlGMAL ON COCKPIT YISIILI TO Be·"'''. HAYIGATIONAL IIAM CO-PILOT STATION PILOT AHD CO-PILOT 

PILOT AMD IMI 0' SIGH' PILOT'S RADIO 
TACAH AM/A .... 21 AID TO HAYIGATION CO-PILOT I"MlUS CONTROL PAMIL MAXIMUM 

AM/APX.2S PROYIS IONS ONL Y PILOTOR LlHIO' PILOT'S IIIAOIO 
IP, 0It SI' AM/API .. IDIHTIPICATIOH CO-PILOT _HT CONTROL PAMIL 

STRAPP'RD Of! ArT 
_R.ENCY LIMIO' AH/CItT·' IMERGINCY SIA RISCUI MAIH CAIIH 000II 

TRANSMITTER SIGHT 0lIl HI. YIGA TOIl'S 
n.A.TIOM 

RADAR AIRCRAPT MAIH IHSTRU· 
ALTIMITIR SCR'" 50,000" PILOT TO TlllllAIN MIHT PAMIL 

OR .AT!It 

DlRICTION AM/ARA·2S UH' DIRICTIOH PILOT RADIO OPIRATOIt·S 
,INDIIt PlHDER Co-... LOT STATION 

'.LOIIAM" "LOIAM" HAYIGATIONAL 
PILOT'S OYI.HIAD 
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INTEIPHONE SYSTEM (SOME AIRCRAFT). 

The iDterphoGe .,.tem pro .... idea a meaD. of cOlDIDuoi, 
catiao betweeD crew member. aod also permit crew 
putic:ipatioo iD radio operatioos. Fin ioterpb9De 
cootrol paoels are prorided, aoe lot eacb erew me .. 
her ud ooe at me rear of me maiD cabiD cOlllpart­
meDt. The pilot ud co-pilot are eacb pro .... ided with 
a mi][er coottol bo][ ud a filter cootrol, wbicb aaaie 
it po.sible to l8OGitor aU radio sets, or isol.te .. 
de.ired. Selectiao at me o ..... i'ator·. 'lIt,atioa iDeer­
pboae caotrol paoel and radio operator' •• tation 
iaterpbaDe pue! differs io ,bat tbe radio operator 
caliDot select the VHF navigation radio and the 
navigator cannot select tbe liaison radio. Se leclion 
at the rear cabiD companmeDt interpbone control' 
panel is the same as at tbe radio operator's station 
with the esception tb.t, in tbe LIAISON position, 
only reception, is possible. 

The MIXED SIGNALS CO .... po.itioo. ao che pilot'. 
&ad COopilot·. ioeerpbaae coatrol puel •• peralt. HF. 
VHF. or UHF ttaa ...... iao ..d reception. depeDdia, 
ao the po.itioo of the aieropboae .elector .witcb .. d 
tbe audio .witches ao cbe iDterpllaoe coacrol paael. 

'The radio power .witda .at be llet to correspoad. 
The power IIiOUrce i. the 28-..,1, d-c Ruio Juactioa 
80][ Bu. No.2. To twa ao cbe iDterpboae equ.ipm~ot, 
tura ao the aircrah power supply aad He that the 
radio power circuit brHker io cbe maio juoctiao bo][ 

and the three circuit breakers on the radio circuit 
breaker panel (fi,ure 1-20) are iD the ON positioo. 
To turn off theinterphooe equipment OD the pound. 
turn off the aircraft power supply. ID u emer,eDcy. 
to turn off the interpbooe equipment in fli,ht. pull 
the circuit breakers. 

RADAR ALTIMETER (SCR 118) (HIGH RANGE) 

Radar set SCR 718 is a high-altitude altimeter that 
operates in the UHF band on a frequency of 440 
megacycles. Tbe altimeter is a pulse type. and is 
capable of indicating accurate terrain clearance up to 
50.000 feet. The altitude readin, displayed on the 
indicater is accurate to within 50 feet on the 5.000-
foot scale, and to within '500 feet on the 50,000-
foot scale. Basically. the equipment transmits pulses 
of radar ener,y earthward from the aircraft, and then 
receives the same siloal as it is reflected from the 
earth. The length of time required for tbe signal to 
follow its path is measured, and preseoted as a lobe 
00 the circle on the face of the indicator tube. The 
circle is calibrated to read directly in feet. Wben the 
t08gle switch 00 the indicator is in the TIMES ONE 
position. the altimeter reads up to 5,000 f~~t; when 
tbe toggle switch is in the TIMES TEN posltlon, the 
altimeter reads up to 50,000 feet. 

RADAR ALTIMETER SYSTEM (LOW.RAMGE, 
AN/.,.M-22). " 

The SCR-718 radio altimeter operating 
in the 'band 420/460 mel s is a source 
of j'nter!erence to the radio astronomy 
receivers and other authorized elec­
tronic radiation equipment opec.tin, 
in 406/450 mcls. To prevent inter­
ference, SCR-718 radio altimeter 
equipment will be used only over 
broad ocean area starting not less than 
than ~O miles offshore. 

Tbe ANI APN-22 radar altimeter .y.tem is a micro­
wave altimeter, and receives power from tbe 28-Yolt 
DC No, 1 radio bus and 11 S yolt AC power frOlll No. 1 
radio bus. The system measure. tbe terrain clearuce 
of .die aircraft throu,h a transmitted IUld receiyed 
frequency - modulated miceowaye carrier. The 
system is reliable frOlll 0 to 10,000 fHt onr llUld and 
frOlll 0 to 20,000 feet oyer .. ater. The iodicatioo 
accuracy is t, 2 feet from 0 to 40 feet, and t '5 per­
cent of the indicated altitude from 40 to 20.000 
feet. The system ON-LIMIT control switcb is located 
00 the hei,htindicator. ON turas 00 tbe power.for 
the system. LIMIT sets the bug pointer at the de­
sired. altitude. Indication' that the aircraft is abon 
the set altitude ,is obtained by compario, the in-

dicator pointer with the bug pointer, or by ob.er .... ill' 
ilIuminatioD of a red light 00 the face of the iDdicatcx. 
The indicator pointer will gO beMDd a ma.k 00 tbe 

indicator if the system is'inoperati ..... or a-'dropout 
altitude is reached. The dropOut alticwle i. tbe 
at thude when the return sipal is too weM to operate 
tbe system. Tbe signal will be tOO weak aboye 
10,000 feet over laud and above 20.000 feet oyer 
water. or in banks of 60 degrees er more. ud dimbs 
and dins of 70 depees er more. 

WARNING I 
Do Dot rely 00 your ANI APN.22 
equipment to provide terrain clear­
&Dee wbeo flyiDg over ateas coyered 
by a lar,e depth of snow ud ice. 

IFF/SIF EQUIPMENT. 

Power for the identification radio equipaaent is pro­
vided by the 28-volt d-c Radio Bus No. 2 ud the 
11' yolt a-c Radio Bas No.1. Refer co'appropriate 
lIIanual iK operatiD, instructional. ' 
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LF CONTROL PANEL 18. FREQUENCY METER 
VHF COMMAND RADIO CONTROL PANEL 19. VHF RADIO RECEIVER 
LOCALIZER AND' GLIDE PATH RECEIVER 20. RADIO CIRCUIT BREAKER PANEL 
LIAISON TRANSMinER SPARE TUNING UNITS 21. VHF RADIO TRANSMinER 
MARKER BEACON RECEIVER 22. OMNI BEARING INDICATOR 
LF RECEIVER 23. COMPASS REPEATER AMPLIFIER 
LIAISON RADIO TRANSMinER 24. FLUXGATE COMPASS AMPLIFIER 
VHF COMMAND FM 25. GLIDE PATH RECEIVER 
LIAISON RADIO RECEIVER 26. RADIO BEARING INDICATOR 
INTERPHONE AMPLIFIER 27. TACAN RADIO TRANSMITTER - RECEIVER 
CARGO COMPARTMENT INTERPHONE CONTROL PANEL 28. OMNI LOCALIZER RECEIVER 
RADIO LOW AmMETER TRANSMinER-RECEIVER 29. LIAISON RADIO DYNAMOTOR 
MICROPHONE JACK BOX • 30. OMNI LOCALIZER ItECEIVER DYNAMOTOR 
VHF COMMAND RADIO TRANSMITTER-RECEIVER 31. UHF TRANSMITTER-RECEIVER 
IFF RADIO TRANSMITTER.ftECEIVER 
EMERGENCY TRANSMITTER .GIBSON GIRlI- 32. INTERPHONE CONTROL PANEL 
MOUNTED ON INSIDE OF CARGO DOOR 
AUTOMATIC RADIO COMPASS RECEIVER 33. LIAISON MONITOR SWITCH 

Figure 4-5 (Sheet J of 2) 
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MARKER BEACON RECEIVER (RC·193A or BC· 
1333-B). 

The 28-volt doc marker beacon receiver has no con­
trols, but comes on automatically when power is 
supplied to the No. 2 Radio doc bus. The marker 
beacon indicator light is mounted on the main in-. 
strument panel. When the aircraft is within tbe 
radiation pattern of a 75 megacycle marker beacon 
transmitter, tbe indicator Iigllt illuminates and the 
aural signal is received. 

AUTOMATIC RADIO COMPASS (AN/ARN·6). 

The radio compass, ANI.ARN-6, is used for the 
receptioa of radio voice or code communication, and 
for navilatioa ad hominl' It has afreque~cy range 
from 100 to 1750 kilocycles. Power is supplied to 
the equipment "om tbe 28-volt No. 1 Radio doc bus 
ad 115V a-c No.2 Radio Bus. 

The equipment consists of the following units: one 
radio compass unit, R-I0l1 ARN; one loop antenna, 
AS-313/ARN-6; two control boxes C-l<;14'A; two 
tuning meters installed as auxiliary equipment, one 
at each control location; three bearing indicators, 
1D-2501 ARN; ~ lighting plate located at each in­
dicator, 10-2501 ARN; a wire sense antenna; and a 
couplin~ unit,CU-69 ARN-6. 

The ANI ARN-6 is operated from the pilot'S and co­
pilot's overhead radio control panel and from the 
navigator's compass control panel (figur~ 4-12). 
To tum ON the automatic compass, place the function 
selector switch on the direction finder control, C-
15141 A, to COMP, ANT, or LOOP position, as 
desired. ·To turn the equipment OFF, place the 
function selector switch in the OFF position. 

AUTOMA riC RADIO COMPASS (AN/ ARN·7). 

The radio compass is operated from the radio control 
panel (2, figure 1-7)' in the pilots' compartment. 
Power is supplied to the equipment from the 28-volt 
doc bus and &om the 115-volt inverter system. The 
automatic compass system is used for the reception 
of radio voice or code communications and for navi­
latiao and homing. To turn on the radio compass, 
place the function sd·ctor switch on the automatic 
compass tuning control panel at COMP, ANT, or 
LOOP, as de sired. To turn the equipment off, place 
tbe functiao se lector s witch. in the OF F position. 

INTERPHONE CONTROL PANEL-TYPICAL 
(47 AND (117 SERIES AIRCRAFT 

--------------------------~ 
- - --------....iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii.---;:==== 

Figure 4-6 
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LOCALIZER RECEIVER AND GLIDE PATH 
RECEIVER (RC'101 and ANl ARN.18), 

This equirment is controlled hom the LOCAUZER 
control panel located above the electrical control 
ranel in tbe rilots' compartment. Its power sources 
are the 28-volt doc bus localizer and the 115-volt a-c 
bus glide slope. Instrument landing approach system 
localizer channels are selected on the control panel. 
Cbannels li, V. \\'. X, y, and Z may be selected by 
placing the selector switch handle in due pos~tion 
required. Glide path frequencies are automaucally 
paired with their respective localizer channels. 
Localizer an.1 Alide patb course deflection is io­
dicated on the gliJt' rath indicator installed 00 the 
pilot'!II in!lltwment panel. To turn on the receiyers, 
?Iace the ON-OFF togsle switch on the 10ca1i~er 
control rane I 10 the ON positioo. To turo the eqwp­
ment off, place the ON-OFF cossle switcb io the 
OFF position. 

·OMHI·RAHGE AND LOCALIZER RECEIVER AMD 
GLIDE PATH RECEIVER (AN/ARM·14 .nd AM/ARM­
.18). 

Tbis equipment is controlled hom the VHF NAV 
radio control paoel io me piloc's compan-.eDt (2, 
fisure 1-7). Its power sources .e the 28-Yolt d-c 
No. I Radio Bus for abe course iodicator (ID 2"9) ~s· 
cert me heading poioter. 115V AC power. ".. .the 
No. i a-c radio bus is required for the headID, poloter, 
and the radio __ goetic: iadicalor(ID2S0). C>-i-nlD,e 
and instrument landing system arPfoacb localizer 
frequencies are selected on the hequency control 
unit. Glide path frequeocies are automatic!llly paired 
with their· respective localizer frequenc~es. Omni­
r .... se courses are selected with reference to the 
head or rail of the (VOR No.2) hearing jndicator and 
set in the course selector window located on the 
maio instrument panel. The function of the equipment 
is radio Davisation and insuUJrtent landing. To turn 
on the equipment, place the VHF NAV POWER 
switch in me ON position. ·To turn off the equipment, 
turn the VHF NAV POWER switch OFF. 

WAINING I 
• Power source for glide indication 

will vary from aircraft to airerah. 
Determine power source prior to 
flight. 

• During a VOR instrument approach, 
turn the Tacan set off at the Tacan 
control panel. This will prevent an 
automatic switchover to Tacan in 
the event of a VOR power fdilute 
Juring a VOR approach. 

NOTE 

In case of complete inverter failure 
power is still available to operate 
the COl of the ID 249 when used with 
the ARN-14. 

T ACAN RADIO (ANI ARN-2114S). 

ncan is designed to operate in the UHF frequency 
band in conjunction with a radio navigation system 
called T ACAN (Tactical Air Navigation). The system 
enables an equipped aircraft to obta~n continuous 
indications of its di!lltance and bearing from any 
selected tacan surface (station beacon) located 
within a line-of-sight distance of approximately 19'5 
nautical miles. Tacan consists essentially of a 
receiver·transmitter, radio bearing indicator (lD 307) 
located at the radio equipment rack and a DME. The 
ANI ARN- 21145 comranents available to the pilot 
in flight are the radio magnetic indicator (10 250>, 
the course indicator (10 249>, the Tacan Range in· 
dicator DME (10 310), Tacan Control Panel, ami a 
Navigation instrument selector switch. There are 
126 frequency channels anyone of which mdY be 
selecred hy "it'uinA the proper controls on tbe con­
trol panel. Tacan i!ll powered by both 28-volt doc 
Radio Juncrion Uox Uus No. land lI,)-volt a-c Radio 
Bus No. I. 

TACAH COHTROL PANEL. 

The Tacan control panel located on the pilot's radio 
control panel, bas a power switch witb OFF, R EC 
and T/R positions, two chanoel selector knobs, a 
channel window, and a volume-control knob. With the 
power switcb in the REC position, the distance 
function of the set is disabled, and only bearinA in­
formation is available. With tbe power switch in the 
T/R position, both bearing and distance information 
is displayed on the indicators. The left or outside 
on the concentric cbannel selector knob selects tbe 
first two figures of the Tacan beacon channel number, 
and tbe right Or inside channel selector knob selects 
the third number. The volume control knob is used 
to ad,ust the volume of aural identification signals 
rect'i ved from the Tacan surface beacon. 
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1. HF LIAISON' TRANSMITTER 3. INTERPHONE CONTROL PANEL 

2. KEYER 4. HF LIAISON RKEtVER 

FIgure 4.7 (Sit.." 012) 
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Navigation Instrument Selector Switch. 

:\ navigation instrument sele.ctor switch with T:\CA:'-J 
and VOR positions, is located on the pilots' radio 
control panel. When the switch is positioned to 
VOR, the omni-range receiver controls the course 
indicator and the No. 2 needle of the radio magnetic 
indicator (RMI). When the switch is positioned to 
TACAN, the Tacan radio controls the course in­
dicator and the No. 2 needle of the radip magnetic 
indicator. The switch receives power from the 28-
voh doc sy stem through a circuit breaker on the 
radio circuit breaker panel (figure l-:!O). 

COURSE INDICATOR (10 249/ ARN). 

The course indicator tD 249 (8, figure 1-12) is used 
in conjunction with both the VOR and Tacan. Signals 
received from either radio are relayed to the course 
deviation indicator of the course indicator. neviation 

. of the aircraft course either left or right or the se­
lected course will be indicated by displacement of 
the course deviation indicator, regardless of position 
of aircraft in relation to the station. 

RADIO MAGNETIC INDICATOR 10 250. 

The radio magnetic indicator (I, figure 1-12) is also 
used with ANI ARN-21 (Tacan) as well as with the 
AN/Radio Compass. It consists of a rotatin,!Ot com­
pass card, actuated by the directional indicator 
(slaved) system, and two bearin,!Ot inJicators. The 
bearing indicators are connected to function as a 
single unit and are actuated by the receiver rortion 
of the ANI ARN-2l when Tacan is selecte,1. :\zimuth 
signal s from the Tacan surface be'lcon are then 
received by the AN/ ARN-ll an,1 relayed to the radio 
ma.~netic indicator, causinll: the be.lring indic.lwrs 
to intlicate the magnetic bearintt of the Tac",n surface 

beacon. with the control switch in the REC position 
bearing informadOD may be received even though the 
trausmitter portion of che Rt is not energized. 

TACAN RANGE INDICATOR. 

A Tacan rauge indicatlX is installed· on the pilot's 
instrument panel. The indicator displays the slaut 
range distance in nautical miles between che airplane 
and the Tacan surface beacon. The numerals in the 
window are controlled by the range circuits of the 
ANI ARN-21 Tacan. While the indicator is "search­
ing" for che correct rauge or when che switch is in 
the REC position, the rotating numbers are partially 
covered by a red flag, which warns the pilot against 
reading incorrect distauce iodicatiODs. 

T ACAN RADIO OPERATION. 

I; Navigation instrument selector switch - TACAN. 

2. FunctiOD switch - T IR IX REC. 

3. Channel selector mobs - Desired Channel. 

4. Volume control knobs - As Required. 

s. Beariog selector lcnob (course indicator) 
Desired Bearing. 

6. To Stop, function switch - OFF. 

WARNING I 
The course indicator (localizer aud 
glide path needles) is unreliable lor 
instrument approaches (U.s) when the 
navigation instrument selector switch 
is in the T ACAN positiOD. 

TACAN FALSE LOCK·ON. 

Occasionally, T:\CA~ equipment will "lock-on" to a 
false bearing which will be 40° or a multiple of 40· in 
error. These errors can be on ei ther side of the correct 
be~rin~. When the T ACA:-': "locks-on" a false bearing, 
swUChlOg to another channel and then back to the de­
sired channel, or turning the se t off and then back on 
will recycle the search mode. This will most probably 
result in a correct "lock-on." 

MOTE 

This deficiency does not affect the 
DME display provided by the T ACAN 
equipment. 

a. When using T ACA~, cross check for false "lock­
on" with ground radar, airborne radar, VOR, dead reck­
oning or other available means. These cross checks 
are especially important when switching channels or 
when turning set on. 

b. If a false "lock-on" is suspected, switch to 
an~ther channel, check it for correct bearing and then 
SWI tch back to the desired channel. 

c. Check for correct "lock-on". 

d. If false "lock-on" is still suspected tum set off 
and then ON. ' 

e. Rechec!: for correct "lock-on." 

f.. If false "lock-on" persists, utilize the other 
eqUIpment or aids available. 



II/II IIl/flllell 
c -41 

FLIGJ-IT MANUAL 
Page: 4 - 20 

Effective: 1 Sept. 1968 

MOTE 

If, during an emergency the size 
and direction of error can be de­
termined, T ACA~ can he util ized 
if compensation is made for the 
error in TACAN bearing. 

ULORAN" NAVIGATIONAL EQUIPMENT 
(ANI APN-9). 

The uLoran" navigational equipment is located at 
the navigator's statioo and receives, amplifies, and 
detects "Lorao" sigoals and provides a method of 
navigation. The equipment is controlled by switches 
located on the receiver. 

UHF DIRECTION FINDER (AN/ARA-25). 

A UHF direction finder device is installed in the 
aircraft to indicate the relative bearing of and to 
home on radio signal sources in the 225.0 to 400 
megacycle range. The relative beating of the signal 
source is indicated on the course indicators located 
on the main instrument panel and navigator's station. 
To turn on the equipment, turn the selector switch 
on UHF control unit to the ADF position. To turn 
equipment off, turn the selector switch on the UHF 
control unit to the OFF position. 

RADIO SET CONTROL C-451AiARC-21 

This unit, located at the Radio OperatOr's station 
(figure 4-7), l'Irovi,\es facilities for presetting 20 of 
the H,OOO availahle frequencies, anl for permitting 
complete control anJ operation of tht' equipment. 
The settings on the switch that selects the mode of 
operation are: Amplitude \lodul.ltion E'iuivalent 
cutE), Single ~i,lehan.l (SSB), Continuous \X'ave (Ol') 
and FreCJuency Shih Keying (FSK). the number of 
the channel in use is visible through an illuminated 
window, together with the numbers of the prece,ling 
and succeeding channels. In the center of the panel 
are two covers, held closed by thumb screws, which 
endose the rlrums on which the desired fre'Juencies 
are preset. .\ matte-surfaced pl.lstic sheet for re­
cording the preset channel s is mounted on the top 
cover. !l!umination is provided by installing four 
panel lights through a brilliance control. 

There are no provisions for manual tuning. C\\' 
operation is !,ossible when a keying adapter is 
available. Audio input or output for the eCJuipment 
is obtained through the interphone system, utilizing 
the same hea,\phones and microphone for reception 
an,1 transmission as use,l for intercommunication in 

the aircraft. 

LIGHTING EQUIPMENT. 

All lights are wired to the 2S-volt d-c power supply 
system through their respective circuit breakers and 
switches, except that, on some aircraft, the nuores­
cent lights use 26-volts a-c, supplied through a 
aansformer, for power (figure 1-19). 

EXTERIOR LIGHTING. 

Navigation (Position) Lights .. d Switch •• 

Navigation (position) lights are installed on the air­
craf t as follows: a green light on the, right wing tip, 
a red light on the left wing tip. and a dear lens on 
the tail cone. Two navigation light switches are 
mounted on the electrical control panel (1, figure 

1-13 and 24, figure 1-14). These ate 3-position toUle 
switches, one with BRIGHT and DiM positions, the 
other with ~"EADY and FLASH positions. The 
center position of the switches is the OF F position. 
I'hen the STEADY FLASH switch is placed on 
FLASH, the wing tip lights and tail cone light nash 
on and off. When the switch is in the STEADY 
position, the lights remain illuminated continuously. 
The BRIGHT-DIM switch controls the intensity of 
the lights when the FLASH-STEADY switch is in 
either position. 

Formation Lights and Switch (R4D Seri •• Aircraft). 

Nine formation lights are installed on R4D series 
aircraft, three on top of the center fuselage and 
three on the top of each wing. The lights are COD­

aolled by a rheostar located on' the electrical panel 
(lo, figure 1-14). The switch has OFF and ON 
posltlonS. It is OFF when rotated to the left, and 
the intensity increases as the switch is rotated ISO 
degrees to the right to the full ON position. 

Anticolli.on Light and $witct.. 

A, red rotating beacon anticollision light is in­
stalled on rap of the vertical stabilizer to minimize 
the possibility of inRight collision. Tbe light is 
controlled by an ON-OFF switch located on the 
pilot's electrical control panel. 
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NOTE 

The rotating anticollision light should 
be turned OFF during Right throuSh 
conditions of reduced visibility where 
the pilot could experience vertiso as 
a result of the rotating reflections of 
the lisht asainst me clouds. In 
addition, the Usht would be ineffective 
as an anticollison light durins these 
conditions since it could not be 
obse"ed by pilots of other aircraft. 

L_cling Lights and Switch ••• 

ODe IlUldioS Usht is permaneody installed ift the 
leadi.. edse of each outer wins panel. Two ON­
OF F llUlding lipt switcbes (27, figure 1-13 and 25, 
1-14) are installed on me electrical CODtrol panel 
foc individual operation of the lights. Tbe left 
I_ins Iisbt is adjusted to project a beam of approxi­
.. tely 430 feet, and the ript landing ligbt to project 
one of about 380 feet, when me aircraft is in 3-point 
pouad position. 

NOTE 

There is no restriction on the use of 
the landinS Iigbts. 

Alelis Lamp (So .... Aircraft). 

00 some aircraft, an a1dis lamp is provided in a 
bol<!.er located on the bulkbead bebind the co-pilot's 
seat. The lamp may he pluged into tbe receptacle 
at me co-pilot's station wben me light is required. 
The a1dis lamp may he used to advantage during 
tuiinS at nisbt and during Disht flyiog to check for 
winS icing. 

INTERIOR LIGHTING. 

, .. tru .. ent Lights anel Switch ... 

The instrument lights consist of three dasbIights COD­
trolled by me ON-OFF cockpit lisbts switch located 
on me electrical corltrol panel (21, fisure 1-13 and 
6, fisure 1-14). 00 some aircraft. Grimes instrument 
lights are installed. Illumination of the electrical 
control panels is controlled by me light rbeostat 
(4. figure 1-13 and 4, figure 1-14) on me left elec­
trical control panel. The compass light is controlled 
by tbe compass .ligbt rheostat (2. fipes 1-13, and 
1-14) located on me electrical control panel left of 
the instrument lights rbeostat. 

INSTR~MENT LIGHTS AND SWITCHES 
(So ... Aircraft). 

00 some aircraft, a Grimes red lighting system is in­
stalled on me main instrument panel. The panel 
lights in me main instrument panel ate controlled 
by three rheostats, one in the pilot's instrument 
panel, one for me center instrument panel and one 
for me co-pilot's instrument panel. The lipts on 
the overhead radio panel IKe controlled by a rheostat 
on the command selectoc bos: aDd tbe lights in the 
electrical panel are controlled by a rbeostar on tbe 
pilots overhead panel. The compass light is COn­
trolled by a rbeostat in me electrical panel. 

Fluor •• cent Lights anel Switch ••• 

00 some aircraft, four fluorescent ultraviolet ligbb 
are installed. one on each side of me pilots' com­
partment and two on the control pedestal (6, figure 
1-6 and 17. figure 1-7). and are used for tbe illumina­
tion of me instrument panel. Four rheostat-type 
switches (one for each light) are located immediately 
above tbe main instrument panel, twO 00 the pilot's 
side and twO on the co-pilot's side, and are used to 
turn the lights ON aDd adjust tbe brilliancy. The 
rheostats are placarded OFF. DIM. ON, and START. 
Tbe switch must be positioned to START in order 
to put the ligbts in operation. Tbe ON position 
provides tbe brightest illumination aDd, as tbe knob 
is turned past DIM toward OFF, tbe brilliancy is 
decreased. The OFF position turns the lipt OFF. 

EXTENSION LIGHT AND SWITCH. 

An utension ligbt is installed on the bulkhead be­
hind tbe co-pilat's seat. The light is operated and 
adjusted by a red knurled rheostat at tbe bottom of 
tbe light and a red momentary switcb buttoo on top 
and at the end of me light. 

Mavigator'. Table Light and Switch. 

The navigatoc's table ligbt (3. figure 4-11 and 7. 
figure 4.'12) is controlled by a switch lDOuated on a 
wooden support plate directly over the table. The 
switcb is a tagle-type placarded WORK LIGHT. 
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DOllIe Light. and Switche .. 

Nine dome lights are installed in the following loca­
tiODS; one in the forward (.iassageway, one in the 
radio operator's comparanent. ODe in the navigator's 
compartment. four in the main cabin, ODe in the 
lavatory, one in the tail compartment, and, on C-117 
series aircraft, ODe at the steward's statiOD. Except 
for the main cabin lights, each light is controlled by 
a switch mounted beside it. 00 C-47 and R4D series 
aircraft, the maio cabin compartment dome lights are 
controlled by either of two switches located at each 
end of the main cabin compartment ceiling. 00 C-U7 
series aircraft, the maio cabin dome lights are con­
trolled by a switch at the steward's station. The 
navigator's dome light is controlled by a switch 
mounted on the navigator's dome light panel (1, figure 
4-11 and 8, figure 4-12). 

Passenger Warning Sign and Swltche. (Some Aircraft). 

A passenger warning sign, located OD the upper center 
.f the main cabin forward bulkhead, when illuminated 
will read NO SMOKING - FASTEN SAFETY BELT. 
The control switches for operation of the warning 
sign are located on the electrical cODtrol panel in 
the cockpit. 

AUTOPILOT. 

The type A-3 or A-3A-l autopilot is a gyroscopically 
controlled, hydraulically actuated system which auto­
matically operates the flight control cable systems to 
maintain a desired magnetic heading and a normal sta­
bilized attitude. An autopilot control panel (figure 
4-10), installed in the center of the main instrument 
panel, contains controls necessary for actuation of the 
autopilot in maneuvering and trimming the aircraft. 
Bypass valves in the servo units are operated by the 
autopilot control valve handle on the control pedestal. 
Relief valves in each servo unit permit overpowering 
of the autopilot control in the event of an emergency 
by limiting the oil pressure in each servo cylinder. 

The autopilot shall be engaged or disen­
gaged with the flight control systems only 
when the aircraft is in. level flight attitude: 

AUTOPILOT CONTROL VALVE HANDLE. 

A manually operated autopilot control valve handle 
(10, figure 1-10), mounted on the aft lower face of the 
control pedestal, has ON and OFF positions. When 
the handle is placed in the ON position, a bypass valve 
in each servo unit is mechanically closed, and hydraulic 

fluid pressure enters the servo cylinders to actuate the 
autopilot system. Placing the handle in the OFF posi. 
tion opens the bypass valve in the servo unit and per­
mits the hydraulic fluid to bypass the servo cylinders 
and return to the h]idraulic reservoir. 

Trimming the aircraft shall not be accom· 
plished with the autopilot engaged since un­
due loads will be imposed on the autopilot 
system. 

AUTOPILOT EMERGENCY SHUTOFF VALVE 
HANDLE. 

A manually operated autopilot emergency shutoff 
valve handle (5, figure 1-24) mounted on the hydraulic 
control panel has ON and OFF positions. The handle 
is safetywired in the ON position for normal auto­
pilot operation. When the handle is placed in the OFF 
position, a shutoff valve installed in the hydraulic fluid 
pressure line is mechanically closed to divert the flow 
of oil from the aut:>pilot system in case of damage to 
the oil lines resulting in fluid loss. 

ELEVATOR CONTROL KNOB. 

The elevatot control knob, located on the autopilot 
control panel (figure 4-10), controls the aircraft in 
pitch attitude. Rotating the knob counterclockwise re­
sults in a nose-up attitude; rotating the knob clockwise 
produces a nose-down attitude. 

RUDDER CONTROL KNOB. 

The rudder control knob, located on the autopilot 
control panel (figure 4-10), controls the aircraft about 
the vertical axis. Rotating the knob clockwise produces 
a right turn; rotating the knob counterclockwise re­
sults in a left turn. 

AILERON CONTROL KNOB. 

The aileron control knob, located on the autopilot 
control panel (figure 4·10), controls the aircraft about 
the roll axis. Turning the control knob toward the 
high wing will bring the aircraft to a level attitude. 

AUTOPILOT INDICATORS. 

A vacuum-operated gyro turn indicator and gyro 
bank-climb indicator is incorporated in the autopilot 
control panel (figure 4-10) to provide visual indication 
of the autopilot signal in each axis. If the needles 
diverge more than one pointer width from the 
respective index, an excessive out-of-trim condition 
exists and should be corrected. 

J 
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AUTOPILOT CONTROL PANEL - TYPICAL 

figure 4-JO 

Vacuum Gage. 

A direct.pressure.operated vacuum gage, installed on 
the autopilot control panel (figure 4-10), indicates the 

vacuum pressure of the vacuum system in inches of 
Hg. Vacuum pressure indication is taken directly from 
the vacuum manifold. 

Autopilot Oil Pressure Gage. 

A direct·pressure·operated autopilot oil pressure gage 
mounted on the right side of the main instrument 
panel (22, figure 1-11 and 24, figure 1-12), indicates the 
autopilot system oil pressure. 

Caging .Knobs. 

Caging knobs for the autopilot gyro instruments are 
installed on the autopilot control panel (figure 4-10). 
The limit of the gyro turn unit is 55 0 from vertical 
in bank, glide, or climb. The limit of the bank·c1imb 
gyro unit is 50 0 from vertical in bank, climb, or glide. 
Any maneuver that exceeds these limits win result in 
gyro spill or tumble causing the instruments to give 
incorrect indications. Pushing the gyro turn caging 
knob to the IN position, and turning the bank·c1imb 
caging knob clockwise to the CAGE position will 
mechanically set the gyro gimbal rings of each unit in 
their propeI positions. After resetting the gyro units ' 

for proper heading and indication, the gyro turn 
caging knob may be pulled to full OUT, and the bank· 
climb caging knob may be turned counterclockwise to 
the UNCAGE position for gyro operation of both 
units. 

NOTE 

lnstruments should be uncaged at all times, 
except during maneuvers that exceed their 
operational lim i (s. 

Sensitivity Dials. 

On aircraft 'with the A-3A-1 autopilot installed, three 
mamlally operated sensitivity dials, one for each flight 
control, are installed on the autopilot control panel 
(figllre 4-10). Each dial has seven settings: 0 through 6. 
Moving the dials toward higher numbers stimulates 
quicker flight control response. The sensitivity dials 
mechanically control the amount of air flow through 
an air relay valve diaphragm chamber connected to a 
balanced oil valve that controls the flow of oil in each 
servo unit. 
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Speed Control Volve Knobs. 

On aircraft with the A-3 autopilot installed, three 
manually operated speed control valve knobs (32, fig­
ure 1-12), one for each flight control, are installed ·on 
the main instrument panel directly in front of the 
pilot's-station. Each control knob has an indicator dial 
with seven settings: 0 through 6. Rotating the dials 
toward higher numbers stimulates quicker flight con­
trol response. The speed control valve knobs mechan­
ically control the flow of oil from the servo cylinders 
to the hydraulic reservoir. 

AUTOPILOT OPERATION. 

Preflight Ground Test. 

To perform an autopilot preflight ground test, proceed 
as follows: 

I. Autopilot emergency shutoff valve handle -
Safetied ON. 

2. Fluid level in hydraulic reservoir - Check sight 
gage. 

3. Autopilot control val ve handl e - OF F • 

4. Operate engines at approximately 1O(}0 rpm. 

5. Autopilot vacuum gage - Within limits. 

6. Autopilot oil pressure gage - Within limits. 

1. Uncage the bank-climb gyro unit. 

8, Set the gyro turn unit to desired heading and 
uncage. 

9. Flight controls - Neutral. 

10. Set the rudder followup card to match the gyro 
turn card, set the aileron followup index to 
match the bank index, and set the elevator 
followup index to match the elevator alignment 
index, 

", On the type A-3A-I autopilot, set each sensi­
tivity dial to position 3. On the type A-3 auto­
pilot, open each speed control valve knob to 
position 6. 

12. Autopilot control valve handle - ON. 

13. Check autopilot operation by turning each 
trimmer control knob. 

14. Check the manual override by operating the 
flight controls against the autopilot. 

NOTE 

If the flight controls are moved too far 
from the automatic control position 
when overpowering the A-3A·l auto­
pilot. they will not return automatically 
when released. because the indexes of 
the autopilot gyro instruments will be 
moved out of alignment. and the signal 
response from the flight control sur­
faces to the autopilot followup cable 
system will be disrupted. Disengage 
the autopilot, align the indexes, and 
reengage the autopilot. 

15. Auto - pilot emergency shutoff handle - OFF. 

During Flight. 

To operate the autopilot during flight, proceed as 
follows: 

1. Trim the aircraft to fly "hands off." 

2. Auto-pilot emergency shutoff handle - ON. 

3. Select the desired aircraft heading and align 
the followup cards and indexes on the control 
panel. ' 

4. Sensitivity dials or speed control valve knobs -
Set (as desired). 

5. Autopilot control valve handle - ON. 

6. Trim the aircraft in the axis indicated by the 
gyro indexes with the autopilot in operation. 

To turn off the autopilot, place the autopilot control 
valve handle in the OFF position and the autopilot 
emergency shutoff handle - OFF. 

NAVIGATION EQUI PMENT. 

For in'strument approach equipment, see Communica­
tion and Associated Electronic Equipment, this 
section. 

For instrument approach procedure!), see Section IX. 

DRIFTMETER. 

A type 8-5 driftmeter (8, 6gwe 4-11), installed on a 
wooden shelf located aft of the navigator's table, is 
used by the navigator to measure the angle of drift 
while, in flisht. On some aircraft, a type So 3 drift­
meter is located aft of the navigator's table. 
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ASTROCOMP ASS. 

Some aircraft. facilities for mounting an astrocompass 
ace located directly under the astrodome. 

FLUX GATE COMPASS. 

The flus: gate compass system coosists of a flus: 
gate transmitter and gyro caging motor. both installed 
in the right outer wing panel, a flU][ gate compass 
master indicator installed at the navIgator's statioo 
(5. figure 4-11 and 4. figure 4-12). a repeater io­
dicator in the main instrument panel (I, figure 1-11), 
and a C-l compass signal amplifier installed in the 
radio rack. The compass system receives its a-c 
power &om the a-c inverter that is installed 011 the 
floor at t he radio operator- s statioo. The master 
indicator ptovides compensated compass readings by 
mean$ of a direc::t-reading. 36(J.degree dial. The dial 
shows the mur cardinal heaJings as well as in­
termediary headings which are marked every 5 de­
grees and numbered every 30 degrees. The small win­
dow on the upper face of tbeinstrumeot shows the mag­
neuc beading uncorrected for variatioo. The master 
indicator actuates the repeater indicator on the main 
ins uument panel. 

CARGO LOADING EQUIPMENT (C~7 AND 
R4D SERIES AIRCRAFT). 

The aircraft is equipped to handle diversified types of 
cargo in the main cabin (figure 4·14). Fittings are pro­
vided for carrying external load items. Loading of the 
aircraft is accomplished through the double cargo lOad­
ing doors. wj~h a snatch block and idler pulley. a small 
and large platform. and a set of loading ramps. 

WARNING I 
If possible. all personnel carried in the main 
cabin shall be located aft of the cargo. 

For detailed information concerning cargo loading and 
dimensional limitations, refer to the applicable hand­
book of maintenance instructions. 

, 

TlE·DOWN FlnlNGS AND RINGS. 

Tic-down rings. installed along the sides of the main 
cabin compartment, are used for securing cargo, with 
fittings stowetl in the miscellaneous stowage bag (8, 
figllre 1-1) on the main cabin compartment aft bulk· 
head. 

CARGO DOORS. 

Do\Jble cargo doors, divided in the center. are mounted 
On hinges that swing outward. Tbe doors may be se· 
cured against the side of the fuselage, in the open 
position_ to permit unobstructed cargo loading opera­
tions. The main cargo door incorporates a smaller 
door that is used asa paratroop exit in flight, and for 
personnel entrance and exit when the aircraft is on 
the ground. The cargo door is also equipped with an 
emergency release mechanism that pulls the hinge pins 
if it becomes necessary to jettison the door while the 
aircraft is in flight. The twO cargo doors may be re­
moved from their hinges, if necessary,· when loading 
heavy equipment. On some aircratt, tne rear cargo 
door hinges have been redesigned to permit the door 
to swing farther aft and make removal for cargo load­
ing unnecessary. 

Main C •• o Door Latch Hancll ... 

Two external and two internal door handles are located 
at the aft end of the forward argo door. The lower 
handle controls the upper and lower latches of the 
forward cargo door, and the upper handle conuols 
the center latching mechanism between the forw1l1'd 
and aft argo doors. 

Main C.go Door E ... r .... cy R.i.a .. Hancll •• 

The main cargo door is equipped with an internal 
emergency release handle should it become necessary 
to remove the door. The emergency release handle, 
located JUSt above the lower hinge of the forward door 
and attached to the forward door jamb, is painted 
yellow and must be pushed down to remove the door. 
The handle operates as a direct lever in pulling the 
hinge pins. 

Main C.go Door Paratroop Door Hancll ... 

The main cargo door incorporates a paratroop exit 
door which may be opened for the exit of paratroops 
by turning the two handles located near the top of the 
forward cargo door and pulling inboard. 

Aft Cargo Door Latch Handles. 

The aft cargo door can be opened only from the 
interior of the aircraft by means of two latch handles. 
one located on tOP and one located on the lower 
forward end of the aft cargo door. 

LOADING RAMPS. 

Holes for the attachment of loading ramps are pro­
vided in the sill of the main cargo loading doors. 
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NAVIGATOR'S STATION-TYPICAL 

=: 
~. 

C-47 SERIES AIRCRAFT 

J" -

1. DOME LIGHT 

2. OXYGEN ROW PANEl 

3. TABLE WORK LAMP 

4. RADIO MAGHmC INDICATOR 

5. RUX GATE COMPASS 
MASTER INDICATOR 

figure 4-11 

6. DROP LEAF TABLE 

7. NAVIGATOR'S STOOl 

8. DRIFTMETER 

9. RADIO RLTER 

10. INTElI'HONE CONTIOL 
PANEl 
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NAVIGATOR'S STATION - TYPICAL 
C-47 SERIES AIRCRAFT WITH AN, ARN-o INSTALLED 

• 

7 

6 

5 

1. OXYGEN FLOW PANEL ,. NAVIGATOR'S STOOL 
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2 

3 

.. . 

2. RADIO COMPASS SWITCH 6. R·1 01/ ARN-6 COMPASS RECEIVER 

3. RADIO MAGNETIC INDICATOR 7. TABLE WORk LAMP 

4 flUX GAff COMPASS MASTER INDICATOR 8 DOME LIGHT 

figure 4-12 
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CARGO CARRYING EQUIPMENT­
EXTnlOR (C-47 AND R4D snlES 
AIRCRAn). 
Fittings are installed on the underside of the fuselage 
for carrying two propellers. 

PARA PACK PROVISIONS - EXnRIOR (C-47 
AND R4D SERIES AI RCRAn). 

Provisions are made for carrying six para pack racks 
on the underside of the fuselage. The racks are at­
tached to fittings that are installed Rush with the 
fuselage skin. Standard bomb shackles in the para 
pack racks contain the carrying and releasing mecha­
nism for the para packs. when para packs are carried. 
A para pack electrical control panel. installed on the 
para pack control junction box (13, figure I-I) on the 
left fuselage wall forward of the main cargo doors, 
contains the necessary switches and indicator lights 
for operation of the release mechanisms. 

Para Pack Ma,ter Switch and Circuit Breaker Switch. 

A para pack master switch mounted on the para pack 
electrical control panel has ON and OFF positions. 
When the master switch is in the OFF position. a red 
warning light on the control panel is illuminated to 
indicate that the para packs cannot be released until 
the master switch is placed in the ON position to 
energize the 28-volt doc para pack circuit. The red 
warning light is placarded WARNING-RED LIGHT 
MUST BE OFF TO RELEASE PACKS. An ON·OFF 
toggle circuit breaker switch. mounted on the para 
pack electrical control panel. protects the para pack 
circuit. 

Para Pack lelediYe Control Switches. 

Six para pack selective control switches are installed 
on the para pack electrical control panel for releasing 
the para packs. Each ON·OFF toggle switch, when 
placed in the ON position. completes a 28·volt d-c cir­
cuit to electrically energize a solenoid that actuates the 
electrical release mechanism on the respective para 
pack rack. Any para pack or combination of para 
packs may be released by actuating the !ielected toggle 
s .. itch. 

Para P"ack Serie, Release Switch. 

A para pack button-type release switch is connected to 
the para pack electrical control panel by a 2-foot 
tength of Rexible cable. Each time the switch button 
is depressed, a 28-volt doc circuit is closed and the para 
pack release mechanisms are electrically actuated 
through individual solenoids to drop the para packs in 
the following sequence: (I) right aft. (2) left aft. (3) 
right center, (4) left center, (5) right forward.' and (6) 
left forward, 

Indicator light,. 

Six. green 28-volt doc indicator lights. installed above 
the selective control switches on the para pack electri­
cal control panel, indicate that the para pack electrical 
circuit is armed. As each para pack is released. ifS 
respective indicator light will automatically go out. 

Para Pack Salyo Switch. 

A para pack salvo switch (23, figure 1-13 ""iii 19, filure 
1-14). located on the electrical control panel. has ON 
and OFF positions. When the switch is placed in the 
ON position. a 28-volt doe circuit is closed and the six 
para pack electrical solenoids are simultaneously ener­
gized. allowing the electrical release mechanisms to 
drop all six para packs in the event of an emergency. 

Para Pack Manual Salyo Relea.. Handl •• 

A manually operated para pack salvo release handle is 
installed directly below the para pack electrical con­
trol panel. The handle is placarded PULL UP FOR 
PARACHUTE PACK SALVO RELEASE. When the 
handle is pulled to the full out position. a manual 
'release mechanism is mechanically actuated. permit­
ting the six para packs to be released simultaneously 
in the event of electrical failure. . . 

TROOP CARRYING EQUIPMENT (C-47 
AND R4D SERIES AIRCRAn). 

Folding bench-type seats are provided in the main 
cabin for the seating of 27 or 28 troops (figure 4-14). 
Each seat is fitted with a safety belt. 

PARACHUTE RIP CORD CABLE (STAnC LINE). 

A parachute rip cord ancboraBC' cable is iDstalled 
along the top of the maiD cabiD iDterior to tbe left 
of the centerline. WIleD Dot ia use, tbe cable .. , 
be stowed by sDappiDg it into forp spriDg dips, 
located directly above it. wbicb are provided foe: 
t hat purpose. 

PARACHUTE TROOP EXIT PANEL 

On some aircraft, the inside panel of the fo~ard 
half of the main cargo door is removable inward by 
turning the handles near the top of the door and lift-

ing it out. This is used as the exit for parachute troops. 
~our hooks and bungee rings, installed on the right 
SIde of the f~1age opposite the main cargo loading 
door. are proVided for stowing the panel while using 
t~e exit. The door is stowed by holding it againsc: the 
Side of the fuselage and hooking the bungees over it 
to secure it to the side. 
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WINDSHIELD WIPERS. 
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A windshield wiper system is provided for the two 
forward windshields. The windshield wipers are hy­
draulically operated and controlled by twO needle-type 
control valve knobs, one for each windshield (1, figure 
1·7), located in the vee of the windshield above the 
main instrument panel. To operate either wiper, 
slowly open the control valve until the desired speed 
of the wiper blade is obtained. During heavy rain, or 
if ice forms on the windshield. the windshield wipers 

. may be operated in conjunction with the windshield 
de-icing system. See the paragraph on Windshield De­
ieing System, this section. 

Do not operate the windshield wipers on dry 
windshields. 

Page: 4 - 29 

Effective: 1 Sept. 1968 




