
FlJl':L BOOST PUMPS. 

Two hu'l homJi pumps art' located In tll(~ forwurcl end 
of ":lch ruel tank. Each tank has a No.1 boost pump 
and a No.2 boost pump that are powered by a scp-

~ 
arat.' electrical circuits. The No. I boost pump In 

'each tank Is powered by current from the No. I an 
generator and "ormally controlled by the primary 
hus. The No.2 boost pump In each tank is powered 
by the No. 2 ac generator and normally controlled 
by the primary bus. The boost pumps are protected 
hy circuit breakers marked FWD 'tANK and AF't 
TANK under ihe general heading FUEL PUMPS No. 
2, located on the left console circuit breaker panel. 

FUEL BOOSTER PUMP SWITCHES. 

The fuel low-level caution lights are located on tile 

~ 
caution pan,' el on the pilot's side of the instrument' 
panel. The lights marked FWD FUEL LOW and 
AFT FUEV'LOW, will Illuminate when approximate­
ly 210 to 280 pounds per tank remain In a 3 degree 
nosedOwnattitude, or between 170 and 200 pounds 
per tank remain, when In a hover. The ca"Uon 
lights are tested by the master TEST button on the 
caution panel and operate on direct current from the 
essentiai, b,Us and protected by cirellit breakers 
marked LOW LEVEL FWD and AFT,located on the 
overhead circuit breaker panel. 
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I 
, FUEL QUANTITY GAGES AND TE'f SWITCHES. 

The fuel quantity gages (figure 1-5)1 located On the 
Instrument panel, Indicate the fuel quantlly In each 
tank In pounds. The tank units capljcltance system 
used In this helicopter Is practically unresponsive 
to volumetric changes resulting from various tem­
peratures. The dielectric between tile two electrodes 
will vary as the fuel varies. The fuel quantity gages 
are calibrated to measure this voltage differential in 
pounds ,oUuel. Refer to figure 1-26 for fuel quanti­
tie'. fhe luel quantity Indicating tI,lteltl may be 
tested by pressing the fuel quantity gages le.t swlteh­
es (figure 1-5) marked FUEL GAGE TEST, FWD 
TANK AFT TANK, located between: the fuel quantity 
gages. PreSSing either button-typd swltch:for ap­
prOximately 10 seconds will indue!! ,a current re­
versal which causes the needle to turn to zero. Upon 
release of the test switch, the norh):al current should 
cause the needle to return to the previous reading. 
This test shows that the fuel quantltly Indicating sys­
tem Is operating correctly. The fu~l quantity In­
dicating system operates on 115vo~ts atternating 
current from ~ltl1er generator Or ,t~!! inverter and 
is protected by circuit breakers m~rked QTY under 
the gen,lll',al leading FUEL, located on the console 
clrcuit'bl'eaker panel. 

MANUAL FUEL SHUTOFF VALVE~. 

The m~Wil fuel sliut()lf valves, lOCated under the 
cabin nOQr, are turned ()If when it Is necessary to 
clean the fUel lank's f1lter elements. An access 
piate must be removed from the nailr to gain .,. 
cess to the manual shutoff valves. i 

FUEL FLOW INDICATOR. 

Two fuel, now indicators (figure i-~), calibrated in 
pounds per hour, are located on tilfj instrument 
panel. The fuel now indicators prOVide Indication of 
the fuel consumption of the englni!lfand op~rate on 
electrlcai power from theac essential buI through 
circuit breakers marked fLow" 'hENG-2, under the 
general heading FUEL, located on the ac essential 
circuit breaker panel. 

" t 

FUEL F)'LTER BYPASS CAUTIONjJGHTS. 

The fuel filter bypass caution lights will Illuminate 
whenever fuel bypasses th~ fuelfi1ters of the re-

. spectlve,fuel tank, enabling the pilot to read the 
markings FWD FU1!lL ByPASS,and,AFT FUEL BY­
PASS. Fuel will bypass the filter ,whenev!!r grit 
,and particles clog up the fliter ser!!en. 

PRESSURE FUELING-DEFUELING SYSTEM. 

,'Th~,pl'e.sure ri;e~-defuellngsystem Is, a single 
.'Ipofnt ~fu~lIng-d';fueling system. The pressure re-

, " 
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FUEL QUANTITY -l I 

N 
JP-5 at 15.8OC (60°F! 0 0> -GRAVITY REFUELING PRESSURE REFUEUNG ::: , 

(") '" FULLY FUEL Fl:LLY r:l ( FUEL -TANK USABLE UNUSABLE SERVICED TANK USABLE UNUSABLE SERVICED '" 'l§ , -w US US US US US US 
GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS POL"NDS 

FWD 344.35 1341.8 2.85 18.0 347.0 2l1st.6 FWD 338.35 2300.8 2.65 18.0 341.0 2318.8 
TANK TANK 

AFI' 350:35 2382.4 2.65 18.0 353.0 2400.4 AFI' 341.35 2321.2 2.65 18.0 344.0 2339.2 
TANK TANK 

TOTAL 884. '10 4'124.0 5.30 36.0 700.0 4710.0 TOTAL 879.70 4822.0 5.30 36.0 685.0 4658.0 
IIADf PRES-
TANKS SURE 

MADf 
TANK 

*ONE 108.0 '120. 8 4.0 27.2 110.0 748.0 
AUX 
TAIIK 

"TWO 212.0 1441.6 8.0 54.4 220.0 14.98.0 
AUX 
TANKS 

TOTAL USABLE WI'ftIOUT 884.7 GAL. 4724.0 LBS. TOTAL USABLE WITHOUT 1'19.1 GAL. 4622.0 LBS. 
FUEL AUXTANKS FUEL AUXTANKS 

TOTAL USABLE wrl'IIONE 800.7 GAL. 5444.8 LBB TOTAL USABLE WITH ONE 785.1 GAL. 5342.8 LBS. 
FUEL AUX TAlilt FUEL AUXTANK 

TOTAL USABLE wrnITWO 908.7 GAL. 6185.6 LBB. TOTAL USABLE WITH TWO 891.1 GAL. 6063.6 LBS. 
FUEL AUXTAIIKB FUEL AUXTANKS 

*1. AUXlUARY TAIIKB REFUELm BY GRAVITY ONLY. 
2. USABLE FUEL DBTEIUGJIED AT 0 DEGREE FUSELAGE ATTITUDE. 
3. FUEL DEIBTY JP-I • 8. 8 PPG JP-4 = 8.5 PPG. 

FIpre I-H. r.lQuantJty Data 

- -
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fueling filler cap (figure 1-27) is located on the right 
side of the fuselage inside the step below the door. 
The filler cap is marked CAP-FUEL FILLER 
SINGLE POINT SERVICING. To fill the fuel tanks, 
the refueling nozzle is connected to the adapter con­
nection, and fuel is pumped through the fuel lines and 
the fueling and defueUng valves, located in each 
fuel tank. The fueling and defueling valves are nor­
mally closed; for refueling, the valves open with 
pressure at the inlet until the high level shutoffs 
close the valves. For defueling, the valves open 
with vacuum at the inlet until the low level shut-offs 
close the valves. 

Pressure Refueling Switches. 

The pressure refueling switches marked PRJ TEST 
and SEC TEST are located on a panel (figure 1-27) 
marked PRESS REFUELING PRECHECK, located 
next to the fueling-defueling adapter connection. The 
switches are used to check the reliability of the fuel 
high level shutoffs. The panel contains information 
on the refueling precheck that must be followed 
prior to using the pressure refueling system. 

INFLIGHT REFUELING SYSTEM 

ThE ionight refueling system consists of a Wiggins 
quick disconnect nipple and a fuel filter located on the 
right side of the fuselage aft of the cabin door. The 
ionight refueling system is connected directly to 
the pressure fueling system. The tanks may be filled 
by attaching the Wiggins refueling nozzle to the quick 
disconnect nipple or by attaching a Parker refueling 
nozzle to the pressure refueling adapter. Fuel is 
pumped throught the fuel lines and fueling and defuel-
ing valves located in each tank. The fueling and defuel­
ing valves are normally closed; for refueling, the valves 
open with pressure at the Wet until the high level shut­
offs close the valves. 

CAUTION 

The PRESS REFUELING PRECHECK must 
be performed prior to using the inflight re­
fueling system. The fuel quantity indicators 
must be monitored during the pumping phase 
to avoid overfi lling and possible rupturing 
of the fuel tanks in the event of high level 
shutoff valve(s) failure. 

NOTE 

When refueling with the Wiggins nozzle, a 
slow pumping rate of less than 100 pounds 
per minute total for both tanks may indicate 
a clogged fuel filter in the helicopters in­
flight refueling system. 

MAIN FUEL DUMPING SYSTEM. 

The fuel dump system from the main tanks provides 
a means of reducing gross weight during an emer-
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Figure 1-27. Pressure Refueling Panel 

gency by dumping fuel at a rate of 170 pounds per 
minute with four booster pumps operating or 95 
pounds per minute with two booster pumps operating 
and the respective offloading valve open. The sys­
tem consists of two spring-loaded manually operated 
valves, one for each fuel tank located overhead in 
the cabin and a dump port, located on the center line 
of the hull aft of the tail wheel. The valves are nor­
mally in the closed position. For emergency fuel 
dumping in flight and/or when afloat refer to Section 
m. 

NOTE 

When operating the fu el dump system the 
booster pump failure warning lights and the 
fuel filter bypass caution lights may light 
Singly or in any combination. 

WARNING 

Do not open either fuel dump valve unless the I 
cross feed valve is open and all boost pumps 
are on to preclude a possible flameout. 

AUXIUARY FUEL SYSTEM 

The auxiliary fuel system (figure 1-28) is installed to 
increase the range and endurance of the helicopter. 
The system does not supply fuel directly to the engines, 
but fWlctions to replenish fuel into the main fuel tanks. 
The system consists of the fuel tanks, transfer pumps, 
pump switches and indicator lights. The tanks are grav­
ity fueled and may be electrically jettisoned. The trans­
fer system operates from the essential bus. 

Auxiliary Fuel Tanks. 

Each auxiliary fuel tank (figure 1-2) weighs 148 pounds 
empty and has a capacity of 110 gallons with approxi­
mately 106 gallons usable. The tanks, mounted on the 
left hand and right hand forward cargo sling attaching 
points, are attached to bomb racks and stabHzed by 
sway braces. The tanks may be individually or simult­
aneously jettisoned electrically. Electrical and seU­
sealing quick disconnects are attached to each tank. 
The disconnects will release when apprOximately 15 
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Figure 1-28. Auxiliary Fuel System Diagram 

pounds pull is imposed on the tank. Dummy receptacles 
are located adjacent to each tank so that quick discon­
nects may be stowed when the fuel tanks are not in­
stalled. 

Transfer Pump Switches and Indicator Lights. 

The transfer pump switches and indicator lights are 
located on the engine emergency start switch panel. 
The switches are marked DROP TANK PUMPS, LEFT 
and RIGHT and have marked positions OFF and ON. 
When the switch is placed in the ON position, the 
associated green indicator light illuminates. When the 
tank is empty, the red EMPTY light illuminates and 
the transfer pump automatically shuts off. The cir­
cuit breakers marked DROP TANK PUMPS, LEFT 
and RIGHT, located on the overhead circuit breaker 
panel. 

Jettison Switches. 

Three guarded jettison switches marked L TK, BOTH 
TKS and R TK are located on the auxiliary fuel tank 
jettison panel on the cockpit console. When the L TK 
or R TK switch guard is lifted and the switch moved 
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forward, the respective auxiliary tank will fall free 
from the helicopter. When the BOTH TKS switch 
guard is lifted and the switch moved forward, both 
tanks will be released. The jettison circuit is wired 
through the landing gear scissors (squat) switches 
thereby preventing jettisoning the tanks when the 
helicopter is on the ground. The jettison system op­
erates from the primary bus and is protected by a 
circuit breaker marked AUX TANK JETT located on 
the overhead circuit breaker panel. 

ELECTRICAL POWER SUPPLY SYSTEM. 

Electrical power is supplied by two basic systems, 
a 115/ 200 volt alternating current supply system and 
a 28 volt direct current power supply system. The 
alternating current power supply system is the 
primary system. Direct current is obtained by rec­
tifying alternating current. Power sources, power 
distribution, and equipment operating from each 
power source are shown on figure 1-29. 

ALTERNATING CURRENT POWER SUPPLY SYS­
TEM. 

The main sources of power for the entire electrical 
system are two ac generators. other ac power 



sources are an ac extemal power receptacle and a 
dc-opel'ated .Inverter used to energl~e preslarl en. 
Itlne Instrumenls. 

Alternating Currenl Power S\lUrces. 

General0U· Two 115/aOO voll, 3 phase, 400 cps 
generators (figure 1.3) are m\lUnted on, and d .. lven 
by, the accnSsol'Y dl'lvll seetlon of the maln gear 
box. The genel'atol' \lUtputc!lPaclty varies with tem­
perature and altitude (approxlmately· 30 rev A at sea. 
level 10 22 tcV'" at 14000 feet). The acc~.Sol'Y drive 
""or loekout syetem msk •• po.alble the Opllr.tlon IIr 
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NO. I 
GENERATOR 

RELAV 
AUTOMATICALLY DROPS 
NO. 2 GENERATOR LOADS 
IF NO.1 GENERATOR FAilS. 
TRANSFERS NO. 2 GENER. 
ATOR OUTPUT TO NO. 1 
GENERATOR LOAD 

HOTE 

1. PILOT'S ATTITUDE INDICATOR NORMALLY POWER!D 
BY THE! NO.2 GENERATOR WILL AUTOMATIC4LL.Y 
TRANSFER TO THE NO.1 GENERATOR LOAD IF EITHER 
GeNERATOR FAILS. 

2. IF NO.1 GENERATOR FAILS NO. I AND NO.2 T/R'S ARE 
POWERED 'BY NO.2 GENERATOR. IF NO.2 GENERATOR 
FAILS NO.2 T/R IS DROPPED AND NO.1 T/R IS RETAINED. 

~ AL TERNAT ING CURRENT 
~ DIRECT CURRENT 
~///. ESSENTIAL 8US 

• 
• AUTO·STABE 
• ENGINE ANTI·lce 
• MA.! COMPASS 

". 
" ': 

, WINDSHIELD 
',PIll)'liSEENOTE n."UHP Y·RCVR 

• TACAN 
.RAOALT 
• DOPPLER 

• NAVIGATION SYSTEM • IFF 
• NO. 1 FUEL PUMPS (FWD & .AFT) • H' 
• NO.1 RECTIFIER (SEE NOTE 2) • RAWS 

AUTOTRANSFORMER 
1l.5V AC TO 26V AC 

• HYDRAUliC PRESSURE (AUXILIARY) 
• HYDRAULIC PRESSURE (UTJUTY) 
• CKE 28 EHI AD .... PTER FOR MA.I 

NORMALLY ENERGIZED BY EITHER 
GENERATOR. AUTOMATICALLY ENERGIZED 
IY DC POWERED INVERTeR IF 80TH 
GENERATORS FAIL OR FOR STARTING 
WITtf DC POWER 

• ENGINE TORQUE AMPLIfiER (2) 
• ENGINE fiRE DETECTOR (2) 
• ENGINE FUEL QUANTITY (2) 

AUTOTRANSFORMIR 
l1.5V AC TO 26V AC 

OIL 

ISOLATION TRANSFORMER 
26Y AC 

• ENGINE OIL PRESSURE (2) 
• ENGINE fUEL FLOW (2) 

• .... TTlTUDE INDICATOR (PILOTj(SEE NOTE 1) 
• WINDSHIELD ANTI.ICE (CQPILOT) 
• AC UTILITY RECEPTACLE 
• HEATER BLOWER 
• NO. 2 FUEL PUMPS (FWD & AFT) 
• NO.2 RECTIFIER (SEE NOTE 2) 

Figure 1-29. Electrical Power Supply System (Sheet I of 2) 



!~( l. I IR"N!> 
luI/MfA 

DC lXTERNAl 
POWER RECePTAClE 

" 

'" 

ENERGIZED 8'1' EfTHI!R .. C GENERATOR 

TH!lU eOTH TRANSFORMER RECTIFlER$' 

AUTOMATICALLV DROPPED IF EITHER 

TRANSPORMER RECTIFIER FA'L$lOR IF 

eiTHER GENERATOR FAILS. 

• CA81N CONTROl 
• UTILlTV 'RECEPT AelfS 
• fLOOD HOVER LIGHTS AND CONTROL 

ENeRGIZED 6'1' EITHER AC GEIOIEAATOR 1HRU 
EITHER TRANSFORMER RECTIFIERS. IF BOTH 
RECTIFIERS FAIL OR 'F 10TH GENERATORS 
FAIL THE PRIMARY BUS 15 DROPPED. 

T.O. !II. :l(CJn-1 

Aft .uel PUMP CONTAOl (2) • NON flIGHT INSTRUMENT LIGHTS 

• AUTO STAlE 
• CABIN 00Mf LIGHTS 
• CONTRO""'IlE SPQT UGHT 
• CONTIlOUAII.E SPOT LIGHTS 

COHTROL tUM' AOF • COPILOT'S FUGHT ".wiGATOR 
INSftUMl'NT LIGHTS UM' T RCVA 

• FORWAlD 'UEL PUMP T ACA ... 
COfrr(fIOI. (') LF.ADf 

• NO 2 .... 010 IUS ,.., 
'Ii ,. 

INlaGIZIl) IV IITHIR AC ae..~ TOI 

• PANEL & CONSOLE LIGHTS 
• PilOT'S fLIGHT INSTRUMENT LtGHTS 
• ROTATING ANTI·COLLISION 

CONTROL 
• ROTATING ANTI·COLLISION 

HACON LIGHTS (2) 
• SALVO CONTROL 
• CARGO SL.ING 
.DRDP TANK JETTISON 

THRU IOlH TItAN6fOIMII IICTtPIIERS. 

IM'ROIZlo ev IAnER'I' '" 80TH AC OEM· 
IRATO" Oft 80TH TRAMSPORMlR ReCTIIlIERS 
PAl .... 

• ACCESSORY ORIVE • INSTRUMeNT EMERGeNCY 

• IEEHR TRlM LIGHT (COCKPIT DOME (lED)) 

• IlAOE faD • INVEIUeRS f 
• COMPASS SYSfEM • LANDING GEAR ~~~ 
• ENGiNe "RE EXTINGUISHER (2) • NO. , RADIO IUS HP 

• ENOINE INLEt ANTI·ICI! • PITOT HEAT IC\ 
CONlROL (2) • POSITION LIGHTS "AD AI.. T 

• ENGINE OIL TEMPeRATURE • S!!Rva SYSTEM RAWS 

INDICATOR (2) • STARTER CONTROl. (2) 

• ENOIN! AND,OVERSPUD • STARTER POWER (2) 
GOVI!RNOR NO. 1 ENGtN! • SUPfRVI$ORY PANEl (2) 

GROUND OPERATION • TRANSMISSION OIL 
TEMmATURE INDICATOR 

• TURN AND SUP IKDICATOR 
• WARNING LIGHT POWER 
• WARNING lIGHT TUT 
• WINDSHIELD ANfI,ICE CONTROl 
• AUXILIARY flOTA'ION OEd SYSTEM 
• AUXIl.IARY PUEL SYSTEM 

• fUEL CROSSffED VAlVlS 
• ,fUEl HI:lEvEl SHUT·OfP (2) 
• fUlL tOW.lEVEl SHUT·O" (2) 
• fUEL SHUT·Off VALVES (2) 
• HOIST 
• IGNITION 

• COCKPIT DOME: UOHT (WHITE) 
• COCKPIT SPOT liGHT 

Figure 1-29. Electrical Power Supply System (Sheet 2 of 2) 
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both generators with the rotor system In a static 
position. Voltage regulation for each generator Is 
provided by transistorized units, located In the 
electronics compartment. Two supervisory panels, 
located In the electronics compartment, provide 
control and protection of the electrical system from 
underfrequency, overvoltage, undervoltage, and open 
phase protection plus automatic switching of loads. 
When both generator switches are In the ON position, 
the generators are connected directly to the hellcop- " 
ter's ac system, If the supervisory panel Is satisfied 
that voltage output as well as frequency output are 
within the prescribed limits during ground operatif;m. 
Generator cutin OCcurs at approximately 95.8 through 
101. 3 percent power turbine speed when operating 
in accessory driVe and should drop out within -2 
percent of the cutin value. (These figures assume a 
2 percent tachometer system accuracy.) In filght, 
the underfrequency protection of the supervisory 
panels Is eliminated by action of the mlcroswltch 
attached to the scissors of each landing gear. In this 
condition, the generators will remain on line through­
out ,the entire, normal rotor speed range: 

Inverter. The 100VA, 115V Inverter Is located on 
Il1e left-hand side of lhe electrOniCs compartment. 
The Inverter Is energized by dc power from the de 
essential bus and supplies power to the prestart en­
gine Instruments during starting with de external 
power ,or battery power. In event of double gener­
ator failure durtng filght, the Inverter receives 
power from the battery through the de essential bus 
to power the prestart engine Instruments. These 
Instruments are the primary hydraulic servo pres­
sure gage engine 011 pressure gages, main gear box 
oil pressure Indicator, torque Indicators, fuel now 
indicators, fuel quantity gages, and the fire detec­
tors. Wh~ or both generators are operatlag, 
the Inverter Is automatically shut off. 

; ~~lT.~~~~~~% The 115/200 volt, 
~ \lower eptacle (figure 1-31) 

Is located on the right side of the helicopter below 
the pilot's window. When an ac external power unit 
Is plugged Into the receptacle and turned on, the en­
tire electrical power supply system Is energized. 
The automatic relays(whldh connect the power source 
to the ac circuits are located In the No. 2 relay 
Junction box, located In the nose section of the fuse­
lage. 

NOTE 

The typ,~ external power cart that s"ould be 
usedfol",ground operations is an AC, 115 
volt," 3 phase, A, B, C phase rotation, 400 
cps, a standard sqqare pin plug (WYE con­
nection) with a mhlimum capacity of 30 KVA. 

The minimum rated ac "external power unit that may 
be used for starting Is 20 KV A units. 
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Phase Sequence' Relay. 

The phase sequence relay Is Incorporated to sense 
proper ac external power phase rotation. If, "when 
external power Is connected to the helicopter, the 
phase rotation of the external power cart is Incor­
rect, scexternal power will not be applied to the 
helicopter. However, If the phase rotation Is cor­
rect, the line contactor relay Is energized by direct 
c;.u~rent from the battery, thus allowing ac power Into 
the/helicopter. Therefore, when ac external power 
Is connected and turned on, the battery SWitch must 
also be turned on momentarily to provide the 
necessary de power for actuation of the line con­
tactor relay. Once ac power Is applied to the heli­
copter's system, the transformer rectifiers will 
supply the de power and then the battery should be 
turned off to prevent overcharging the battery. After 
the No. 1 engine Is started and operating at 104 per­
cent, It will be noted that the No. 1 :generator will op­
erate normally, but th~, No. 2 gene~ator will not. 
This Is due to the manner In which the phase se­
quence relay Is wired Into the clrcu,lt on the No.2 
generator IUpervl~ry pant! outp)1t. ' When external 
power Is turned off or removed, the No. 2 generator 
will operate normal~. 

Alternatl!l§ Current Dlstrlbutlon. 

No. 1 Generator ~. During groUnd operation the 
No. i generstor i can be energtlted by cQIIINCtllII 
ac external power. If de external" power Is used In­
stead of sc, or If the battery .wllch Is placed In the 
ON poSition, the prestart engine Instruments porWlQ", 
of the No. 1 generator load will be energised from 
the Inverter. After the engine Is started, In etther 
condition, IIId the No. 1 generator reaches operating 
speed. relays will connect the No. ,,1 generator to the 
No. 1 generator load. If the No. 1 generator Bhouklc 
fait during flight, relays automatically connect the 
No. 2 geMrator to the, No. 1 generator load and dis­
connect the No. 2 geherator load except for the pI­
lot's attitude indicator and the No.2 transformer 
rectlfillr. If bOth generators fall durlog flight, the 
pre~start engine Instruments "will bs energized from 
the dc Inverter operating on battery power. 

During grell/nd operation the 
can be energiled by connecting 

ac external power. After the engine Is started and 
the No. 2 generator reaches operating speed, relays 
connect the No. 2 generator to the No. 2 generator 
load. If the "No. 2 generator fall. during filght, the 
No. 2 generator load Is dropped except for the 
pilot's attitude Jndlcator which Is automatically 
switched to the No, 1 generator load. The No.2 
generator load Is also dropped when the No. 1 gen­
erator fatls and the No. 2 generator Is automatically 
connected to the No.1 generator load. The pilot's 
attitude Indicator will continue to operate as It will 
also be connected to the No. 1 generator load. 

Generator Switches. 

The generator switches are located on the overhead 
switch panel (figure 1-6) In the pilot's compartment. 
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Figure 1-30. Circuit Breaker Panels (Typical) 

The switches are marked No.1 GEN and No.2 GEN 
with three marked positions, TEST, OFF RESET, 
and ON. Placing the switch In the ON position turns 
the respective generator on if operating at generator 
speed, placing the switch In the OFF RESET position 
turns the generator off and resets the cycle. The 
TEST position is only used for ground maintenance 
checks by maintenance personnel. 

AC utility Power Receptacle. 

One 115/200 volt ac utility power receptacle is 
located on the right cabin wall. Power to the re-
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ceptacle is supplied by the No.2 ac generator. The 
receptacle is provided with a cap to prevent entry of 
foreign material. 

Generator Caution Lights. 

Two generator caution lights are located on the 
caution panel (figure 1-43) on the pilot's side of the 
instrument panel. The lights illuminate whenever a 
generator fails 1 enabling the pilot to see the mark­
ings No.1 GENERATOR and No.2 GENERATOR on 
the panel. 



is plugged into the ac receptacle. The external 
power advisory light will also illuminate when the 
dc external power is connected and generating power 
to the helicopter's electrical system. When the dc 
external power is plugged in and not produCing power, 
the light will not illuminate. 

DIRECT CURRENT POWER SUPPLY SYSTEM. 

Two transformer rectifiers are the primary sources 
of direct current power for the DC electrical supply 
system. Other sources of direct current power are 
the batteries and the DC external power receptacle. 
Each transformer rectifier is powered by a separate 
AC generator. The No. 1 transformer rectifier is 
powered by the No. 1 generator and the No. 2 trans­
former rectifier is powered by the No.2 generator. 
The two transformer rectifiers are in parallel and 
provide DC current regulated between 26 to 29 
volts from no load to full load. The DC power sup­
ply consists of a four bus system, an essential bus, 
a primary bus, a battery bus, and a monitored bus. 
The essential bus provides power to equipment es­
sential for flight under emergency conditions. 

The primary bus provides power to equipment neces­
sary for mission completion. The monitored bus 
provides power to nonessential equipment. The bat­
tery bUS, connected directly to either one or two bat­
teries, provides power for the pilot's compartment 

I dome light and the cockpit spotlight. Control of the 
transformer rectifiers is automatic with the gener­
ators operating. The transformer-rectifier will 
supply charging current for the battery when the bat­
tery switch is in the ON position. The power sources 
are connected to the buses through circuit breakers. 

T. O. IH-3(C)B-I 

Figure 1-31. AC and DC External Power Receptacles 

A 100/ 115 VAC inverter is provided for engine in­
struments prior to, and during engine starts. 

Direct Current Power Sources. 

Transformer-Rectifiers. Two 200 ampere, 28 volt 
dc transformer-rectifiers, located in the electronics 
compartment, are tied in parallel and convert gen­
erator furnished ac power to dc. During normal op­
eration (generator on) both rectifiers supply all the 
necessary power. U either rectifier fails, the moni- I 
tored bus is automatically dropped. U both rectifiers 
fail, the primary and monitored buses are automati­
cally dropped. 

GENERATOR FREQUENCY AT VARIOUS ROTOR AND POWER TURBINE SPEEDS 

FLIGHT POSITION ACCESSORY DRIVE POSITION 

PERCENT 
Nf or Nr 

GENERATOR 
FREQ. 

PERCENT GENERATOR 
Nf Nr FREQ. 

95 
100 
105 

380.0 
400.5 
420.0 

98 0 380.0 
104 0 400.0 
108 0 420.0 

FLIGHT POSITION 

NOTES: 1. Underfrequency protection is locked out during flight. 

2. Generator should pick up (come on the line) between 92.1 and 96.8 percent Nr/Nr and should 
drop out within minus two percent of the pickup value. (These figures assume a two percent 
tachometer system accuracy.) 

ACCESSORY DRIVE POSITION 

NOTES: 1. During ground operation frequency is set at 377-383 CPS for pickup, 374-380 CPS for dropout. 

2. Generator should pick up (come On the line) between 95.8 and 101. 3 percent Nf and should 
dropout within minus two percent of the piCkup value. (These figures assume a two percent 
tachomeler system accuracy.) 

Figure 1-32. Generator Frequency at Various Rotor and Power Turbine Speeds Table 
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Figure 1-33. Auxiliary Battery Installation 

primar1 Battery. The 24 volt, 22 ampere hour 
battery figure 1-3), located in the nose section for­
ward of the pilot's compartment, is accessible from 
outside of the helicopter for maintenance. Battery 
power is used for limited ground operations, and as 
an emergency source of power to the essential bus in 
event of failure of both transformer-rectifiers during 
flight. The transformer-rectifiers supply charging 
current for the battery. 

Auxiliary Battery. An auxiliary 24 volt, 22 ampere 
hour battery (figure 1-3) is located in the cabin aft of 
the pilot's compartment. The auxiliary battery is 
used with the primary battery in for starts without an 
external source. Each battery has its own switch . 

Battery Switches. 

There are two battery switches located on the over­
head switch panel, one for the primary battery and 
the other for the auxiliary battery. 

Primary Battery Switch. The primary battery 
switch is located on the overhead switch panel (figure 
1-6) in the pilot's compartment. The switch marked 
BATT, has two marked positions OFF and ON. When 
the switch is placed ON and external power is not 
plugged in, battery power is supplied to the essential 
and battery buses. When the battery switch is in 
the OFF position, the battery bus is energized by 
battery power while all other buses are energized 
by either external power or rectified ac generator 
power. 

Auxiliary Battery Switch . The auxiliary battery 
switch is located on the overhead switch panel (figure 
1-6) in the pilot's compartment. The switch marked 
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ALT has two marked pOSitions, OFF and BAT. When 
the switch is placed in BAT and external power is not 
plugged in, battery power is supplied to the essential 
bus. When the battery switch is in the OFF pOSition, 
the battery is taken off the line. 

DC External Power Receptacle. The 28 volt dc ex­
ternal power receptacle is located on the right Side 
of the helicopter below the pilot's window. External 
power can be c onnected and used for all ground op­
eration until after the engine starts and the genera-
tors are in operation. The automatic control re-
lays which connect power sources to the buses are lo­
cated in the No. 2 relay junction box in the lower 
right-hand side of the fuselage. 

NOTE 

The external power cart used for ground op­
. erations should be a 28 volt, DC 750 AMPS 
continuous and 1000 AMPS intermittent. 

The minimum rated dc external power unit that may 
be used for starting is a 400 ampere unit. 

Direct Current Distribution. 

Power for operation of the dc electrical equipment is 
distributed through four buses: the essential bus, the 
primary bus, the monitored bus, and the battery bus. 

Essential Bus. The essential bus supplies power for 
operation of the dc flight instruments and all equip­
ment necessary for safety of flight. The essential 
bus may be energized from all power sources. When 
ac external power is plugged in, or either generator 
is operating, the essential bus is energized by either 
transformer-rectifier. When de external power is 
plugged in, or the primary or both battery Switches 
are placed in the ON pOSition, the essential bus is 
also energized. 

Primary Bus. The primary bus supplies power to 
equipment necessary for completion of missions. 
When ac external power is plugged in/ or either gen­
erator is operating, the primary bus may be ener­
gized through either transformer- rectifier. The 
primary bus may also be energized when dc external 
power is plugged in. 
Monitored Bus. The monitored bus supplies power 
to equipment not required for safety of flight. When 
ac or dc external power is plugged in or either gen­
erator is operating, the monitored bus may be ener­
gized through both transformer-rectifiers. 

Battery Bus. The battery bus is energized directly 
from the primary battery. When the battery switch 
is placed in the ON pOSition, the battery bus is also 
energized from either generator or ac external 
power through either transformer-rectifier. The bat~ 
tery bus circuit breaker, located forward and above 
the radio circuit breaker panel, marked BATT BUS­
CKPT LTS, protects the battery bus reJay. 

DC utility Receptacles. 

Two capped 28 volt dc electrical utility receptacles 
are installed in the helicopter. One is located on the 
pilot's compartment dome light panel (figure 4-23) 
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Figure 1-34. Utility Hydraulic System 

and the other is located on the right cabin wall. The 
utility receptacles are powered by dc power from the 
monitored bus and Ilre protected by a circuit breaker, 
located on the monitored bus Circuit breaker panel. 

Direct Current Circuit Breakers. 

CI rcult breakers protecting the various de equip­
ment are located on the overhead circuit breaker 
panel and pilot's cortsole (figure 1-30) In the pilot's 
compartment. All eircuit breakers are marked as 
to the Circuits they protect and are of the push-pull 
type which may be reset. Any malfunctioning circuit 
may be Isolated from the de power supply system by 
pulling its circuit breaker. 

Rectifier Caution Lights. 

The rectifier caution lights are located on lhe caution 
panel (figure 1-43), on the pilot's side of the Instru­
ment panel. The lights come on whenever one or both 

of the transrormer-rectUiers fall, enabling the pilot 
to see the markings, *1 RECTIFIER and *2 RECTI­
FIER. In normal flight operations with the generator 
switches on, the rectifiers supply all necessary de 
power. When AC input to the transformer-rectifiers 
fails or is removed by turning off the generators, 
the rectiller caution Ughts on the caution panel are 
illuminated and the primary and monitored buses are 
automatically dropped. Either battery switch must 
be on in order for the rectifier caution I1ghts to il­
luminate during failure of both transformer-recti­
fiers. 

UTILITY HYDRAULIC SYSTEM. 

The utility hydraul1c system (figure 1-34) provides 
hydraulic pressure ror all hydrauliC equipment not 
Included In thc flight control servo and ASE systems. 
The utility hydraul1c system reservoir (figure 1-49), 
located aft or the main gear box, supplies hydrauliC 
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Figure 1-35. Collective Pitch Lever Grip 

fluid to the utility system. The utility hydraulic res­
ervoir has a capacity of 1.09 gallons of hydraulic 
oil. The utility hydraulic pump, located on the ac­
cessory drive section of the main gear box, provides 
3000 psi hydraulic pressure. EqUipment, operated 
by the utility hydraulic system, includes the main 
landing gear, rescue holst, windshield wipers sys­
tem, and the automatic blade fold. 
UTILITY HYDRAULIC PRESSURE INDICATOR. 

The utility hydraulic pressure Indicator (figure 1-5), 
located on the instrument panel, operates on 26 volt 
ac power from the number 2 autotransformer. The 
gage marked UT indicates pressure In the utillty 
hydraulic system In psI. 

FLIGHT CONTROL SYSTEM. 

The flight control system Is divided Into three sys­
tems as follows: the main rotor flight control ays-
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tem, the tall rotor flight control system, and the 
flight control hydraulic power supply system with 
three unique characteristics; (1) the collective to 
yaw couple, (2) the collective to the cyclic couple, 
and (3) the negative force gradient Installation. An 
automatic stabilization system is installed which, 
when engaged, provides corrections of limited au­
thority to the flight control system to cause the heli­
copter to respond in a stable manner to the maneuver 
called for by the position of cyclic stick. This equip­
ment also functions to provide automatic cruising 
flight and constant altitude. The description and 
operation of the automatic stabilization eqUipment 
are Included in the paragraph AUTOMATIC ST ABIL­
IZATION EQUIPMENT (ASE) In this section. A 
beeper trim system is installed to provide cyclic stick 
"feel" and to facilitate hands-off control with the 
automatic stabilization system In operation. 

MAIN ROTOR FLIGHT CONTROL SYSTEM. 

The main rotor flight control system provides both 
vertical control and directional control. Vertical 
control Is accomplished by changing the collective 
pitch of the main rotor blades to increase or de­
crease the angle of attack and consequently the lift 
developed by the blades. Directional control Is ac­
complished by changing the pitch of each blade In­
dividually as It rotates. The change in pitch causes 
the blades to rise and fall as they rotate throngh 360 
degrees tilting the tip-path plane of rotation of the 
main rotor blades, _ thereby obtaining a horizontal, 
as well as a vertical, component of thrust. The 
horizontal component of thrust moves the helicopter 
horizontally in whichever direction the tip-path plane 
of rotation Is tilted. Control motions from the col­
lective pitch lever for vertical control and from the 
cyclic stick for directional control are combined in 
a mixing unit, located In the ASE control compart­
ment aft of the pilot's seat, and are transmitted to 
the main rotor assembly by mechanical linkage. 
Control action is assisted by two hydraulically op­
erated flight control servo systems. The main rotor 
flight controls terminate at the stationary swash­
plate 'of the main rotor head. Control action Is trans­
mitted through the rotating swashplate and linkage 
on the main rotor hub to the blades. 

Collective to Yaw Couple. 

When the auxiliary servo Is pressurized, there Is a 
proportional but irreversible transfer of collective 
pitch motion, Into the tail rotor blade angle. (Col­
lective pitch motion will act to displace the tail rotor, 
but tall rotor pedal motion will not affect main rotor 
collective pitch blade angle.) This coupling pro­
vides automatic tail rotor torque change to compen­
sate for collective pitch changes. Tail rotor blade 
angle changes result from both collective pitch lever 
and tail rotor pedal Inputs. Any combination of 
collective pitch lever position and tail rotor pedal 
position, wherein the total would exceed the system 
limits, is non-attainable during flight. The collective 
pitch lever has overriding authority and therefore is 
always free to move within its full travel. If a col-

( 
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Figure 1-36. Collective Pitch Lever 

lective pitch lever position is reached and then added 
to the tail rotor pedal position which creates a tail 
rotor blade angle equal to the system limits, addition­
al collective pitch lever motions to exceed the limits 
is only possible at the sacrifice of tail rotor pedal 
position; the pedals will be forced to move. With 
auxiliary servo on, collective pitch lever low, and 
tail rotor pedal full left, raiSing the collective pitch 
lever to high will be accompanied by forward motion 
of the right pedal. With the collective pitch lever 
high and tail rotor pedals full right, reducing col­
lective pitch lever to low will be accompanied by aft 
motion of the left pedal. With the auxiliary servo 
switch OFF the operation is the same except the 
irreversibility is not effective. Therefore, when 
the combination of collective and yaw pOSitions 
reaches the system limit, additional pedal motion 
is possible by sacrificing collective pitch; however, 
the trading of motion will never occur in flight but 
may be encountered during ground checks. During 
rapid tail rotor pedal motions on the ground a 
noticeable noise can be heard aft of the pilot seat 
when the pedals reach their right or left limits. The 
sound is created by the system stops and indicates 
that collective pitch and the pedals have reached the 
limits of the tail rotor control. Additional tail rotor 
pedal motion is possible by reciprocal motion of the 
collective pitch lever. 

Collective to Cyclic Pitch Couple. 

A bias in the collective to cyclic pitch (fore-and-aft) 
coupling is incorporated in the mixing unit to apply, 
automatically, a nosedown pitching correction when 
the collective pitch lever is raised and noseup when 
the collective is lowered. 

Collective Pitch Levers. 

Two collective pitch levers (figure 1-36) are located 
in the pilot's compartment, one to the left of the 
pilot's seat and the other to the left of the copilot's 
seat. Both levers operate simultaneously to change 
the collective pitch of the main rotor blades. A nut 
on the pilot's collective pitch lever marked COL­
LECTIVE PITCH LOCK, with an arrow pointing left 
marked INCREASE FRICTION, can be rotated to 
apply friction to prevent the collective pitch lever 
from creeping while in flight. 

T . O. lH-3(C)B-l 

Figure 1-37. Cyclic Pitch Control Stick Grip 

Cyclic Sticks. 

The cyclic stick, located in front of each seat in the 
pilot's comparbnent, provides directional control of 
the helicopter. Moving the cyclic stick in any direc­
tion tilts the tip-path plane of rotation of the main 
rotor blades in that direction and moves the heli­
copter in the same direction. The stick grip (figure 
1-37) contains pushbutton and thumb-operated 
switches for controlling various equipment installed 
in the helicopter. 

Force Gradient - Beeper Trim System. 

The force gradient - beeper trim system permits a 
fine degree of adjustment of the cyclic stick and pro­
vides cyclic stick feel. When used with the ASE en­
gaged, the system permits hands-off flight by holdtng 
the stick in a selected trim position. Two actuators 
are hydraulically powered by the auxiliary servo sys­
tem and energized electrically from the dc essential 
bus. One actuator pOSitions the cyclic stick laterally, 
the other actuator pOSitions the cyclic stick fore-and­
aft. A master switch, located on the overhead switch 
panel, marked BEEPER TRIM, ON, and OFF must be 
placed in the ON position before the beeper trim sys­
tem will be in operation. The actuators are operated 
by a four position beeper trim switch mounted on 
both the pilot's and copilot's cyclic stick grips. To 
trim the cyclic stick, the beeper trim switch is 
pushed in the direction of desired cyclic stick 
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IIIOV"I11(,III; t\"'nClllal.<ir~ Jl10ye Ihe stick unlll the 
11<'1'1"'1" 11'1111 swUch Is:rl\!pllsed. The cycUr-. sllcl< may 
1I<'""UlU:ll1y·dl"Jllaced·f~q'ri the trlmrned position, 
hulafPslstunc" ftlrceCI\\l'sed by the spring tension 
ill""(.",,."8 progl'esslvely.When the prellSure on the 
'" ycl'ic slick Is release~", spring tension rtll.\Irns the 
s!"lek to Ihe original tti!Jl1poSltlon. The force gradl­
ellt -beeper trlmsystPIll 'will operate as long as 
there is both de powe~:t(f:the essential bus and auxil­
iary hydrauliC ,pressure .i.lthe actuators. 

1 
1 

bilep.,r. trim switch marl<ed 
located on the over-

(f~~::~:'~j~ switch Is the , I grlwlem - beeper trim 
In the ON posl-

prlesEltirelhCll~ls the cyclic stlcl< In 
moved· from this po-

;%~~~~~~:~; force gradient aye-
and att'1mpt to retur" 

""'"''~I''' position. The spring 
"feel" and amounts to 

force plus 1/2 
stick movement. 

the OFF position, the 
sf~~:~t{~I:~i!:~no~.il'raltlve anel the beeper II the cyclic stick. 

Beeper Tflm. Thebe~p,r trim switches,. IClCljitedon 
the pUpt's a.nd copllot'~qVbllc stlc.k grips (fl~re . 
1-~7); l"ivefourmar~l!dp!>l!ltlons: FWD,AFT ,.L, 
and R. The four Way !hill'llb switch Is spring-loaded 
to the center (off) posillol\.· When the switch Is 
placed in any of the fol\r ~o.sltlons, hydraulic pres­
sure will drive the cyilllq;lItick In the same direc­
tion. When the deslredq'yollc stick position Is ob­
tained, the switch \s r~bt!lsed. The action of the 
force gradient system, Win then function about this 
l()Cation of the cyclic a~.lqJl:., 

.' 
Trim Release Button.' TII •• prlng-loadedpushbutton 
switches. located on tllepU~ts and copilot's cyollc 
stick grips (figure 1-37),::lIre marked TlUM REL. To 
chan~c trim posltlonnorllia!ly (without using the 
beeper trIm), depre.ss'th~:trlm relellsebutton, move 
the cyclic stick to the ,18W.posltlon,' and release the 
trim release button. Th, trim release button eon­
Irols dc essential bus power to the trim ~tuatpra. , 
The be.eper trim and tfllll'release SWitches are 
powered by the dc esscntllll bus and are protected by 
a Circuit breaker marke~QEEPER TRIM, located 0\1 
lhe OVerh<!ad CircUit breliJl:er panel. . 

TAIL ROTOR FUGHTCI,lNTROL SYSTEM. 
; ; 

The functions' of the tall fptor flight 'control system. 
are to compensate fOr mlj;ln rotor torque and provide 
a means for changing ~he'fleadlng of the helicopter. 

. The torque developed by til. main rotor blades turn­
ing count"rclockwlse ten~a to rotat. the fuselage Ina 
clockwise direction. (b~8S weight, altitude, rate-of­
climb,. airspeed and tllllQP;rrespondlng power settings, 
an~ collecilve pitch wlU ~ the amount of main 
rotor tc;>rque. To compell,ate for torque variations, 
the. pitch and resultlng:thi'llat of the tall rotor blades 
can be Increased or d8er'ased. Turns are accom­
plished by increasing tall fptor thrust which overcom-
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p,'nsales for main rotor torque and changes th" head­
Ing of the fusclage to the left, or by decreasing the 
I all rotor thrust which undercompensates for the 
main rotor torque and changes the heading of the 
fuselage to the right. TaU rotor control pedal move­
ments are transmitted to the tall rotor assembly by 
mechanical IIllkage and cables. Control action Is 4 
assisted by the auxiliary servo system only. A hy­
draulic damping device, IncOrporated In the control 
linkage, prevents abrupt movements of the tall rotor 
pedals which would cause sudden challges in thrust' 
developed by the tall rotor With resulting rapid yaw 
acceleration and possible damage to the helicopter. 
The taU rotor pedal damper Is Inoperative when the 
auxiliary servo system Is Inoperatb'e or shut off. 
raw compensation Is accomplished by mechani-
cal linkage In the mixing unit which automatically 
changes tall rotor blade angles for changes In collective 
pitch without moving the pedals, unless both collective 
pitch and taU rotor blade angle are at their maximum 
limits In which case the pedal will be forced back with 
collective pitch change. The mixing unit coordinates and 
transfers Independellt movements of the lateral, forward, 
aft, and directional (yaw) controls to the primary servo­
cylinders and the taU rotor • The mixing unit Integrates 
collective pitch control movements with the lateral, fore­
and -aft, and dlrectionallyetems, Cl!,uslng the controls to 
move the three primary servocyllnders simultaneously 
In the same dtrectlon, and to change the pitch on the tall 
rotor blades to compensate for the change In pitch.of the 
main rotor blades. 

Tail Rotor Pedal •• 

The tall rotor pedals (figure 1-4), one set In front of 
the pilot and the other In front of the copilot, change 
the pltoh and thrust of the tall rotor and, consequently 
the heading of the helicopter. Pressing the left pedal 
Increases the tail rotor blade pitch which Increases 
thl'Ust, and turns the helicopter to the left. Pressing 
the right pedal decreases tall rotor blade pitch which, 
decreases thrust, and allows the helicopter to turn to 
the right; Tall rotor pedal adjustment knobs are 
used to adjust the pedals for leg length. Electrical 
switches mounted' on the force link assembly eancel 
the directional signals of the automatic stabilization 
equipment when apprOXimately 4 to 6 pounds of p~es­
sure Is exerled on thll pedal.. Toe brake pedals for 
the main landing gear wheel brakes are mounted on 
the pilot's tall rotor pedals. 

Tatl Rotor Pedal Adjustment ,Knobs . 

,Tall rotor pedal adjustment knobs are located on each 
side of the fuselage, just forward of the ash trays, In ~ 
the pilot's comparlment .. The adjustment knobs are 
connected to .mechanicalllllkage that provide for fore­
and-aft ~justment of the tall rotor pedals. The knobs 
are rotatl!d to thl! right, as indicated by the arrow 
marked FWD for forward adjustments and to the left, 
as Indloated by the arrow marked AFT for aft adjust­
ment.. The pilot's tall rotor pedals are adjusted 
with the knob In tile right side of the cockpit and the 
copilot's tall rotor pedals are adjusted by the knob on 
the left side of the cockpit. 



FLIGHT CONTROL SERVO HYDRAULIC SYSTEMS. 

The flight control servo hydraulic systems (figure I-
38) consist of a primary IUId an auxiliary flight con­
trol servo system. The servo systems are required 

~ for a power boost by the pilot to operate the controls. 
, The servos also prevent feedback of rotary wing 

vibratory loads to the control sticks. Both servo 
systems operate from Independent hydraulic systems 
and both utllboe similar servo hydraulic units to vary 
the maln I'QI,or and tllli rotor blade pitch throbgh the 
mechllnicallinkage ol the r!!gular flight control sys_ 
tem. Each servo unit conSists of a bypass valve and 
sloppy link, power piston, pilot valve, and the ASE 
valve in the auxiliary servo units only. The flight 
control system actuates the pilot valve which admits 
hydraulic 011 Into the servo unit. The servo unit out­
put is connected to the flight control linkage to pro­
vide lhe power boost. The continuity of the direct 
control linkage is mlllntained from the controls In the 
pilot's compartment through the iluxillary and the 
primary servos to the main rotor blade. except for 
a slight amount of end play at each Servo 'lnit to per­
mit the pilot valves to move before the direct control 
linkage. Normally, both servo systems are In opera­
tion at all times. 

PRIMARY FLIGHT CONTROL SERVO SySTEM. 

The primary fltght control servo system consists of 
~ three hydraulic servo units which connect the flight 
, control linkage to the stationary swashplate'of the 

main rotor assembly. .The servos provide, the power 
necessary for the pilot In the operation of the main 
rotor flight control system only. The three servo 
units of the primary servo system are located at the 
stationary swashplate. All three, sen:o units respond 
simultaneously and move In the same direction In re­
sponse to movements of the collective pitch lever. 
Two of the units (laterll1 servo units) respond Slmul­
tanllOusly b'lt move in oppOSite directions In respo!lse 
to lateral movements of the cyclic stick. One of the 
servo units (fore-lUId-tItt servo unit) responds to fore­
and-att movements of the cyclic stick. Since all 
three movements can occur Simultaneously through 
the action of the mixing unit, the position of any pri­
mary servo unit Is the result of the combined Input of 
the cyclic stick and collective pitch lever. This re­
sults In a primary servo system In which anyone 
servo has an effect on both collective pitch and cyclic 
(lateral or fore-and-att) pitch. The three servo units 
of the auxiliary servo system are locatedbstween the 
mixing unit and the flight controls. Each control Input 
acts Independently On the corresponding awdllary 

~ 
servo. The collective pitch lever po.ltI()J\~:the collec­
tive servo. The cyclic stick positions sttheio, or both, 
the fore-and-tItt servo or the lateral servo. This re­
sults In an auxiliary servo system In which only one 
servo has an effect on collective pitch, one on fore-
and-att cyclic pitch and one on laterll1 cyclic pitch. 
The prl mary servo hydraulic pump Is driven by the 
acceSsory s,ectlon of the main gear box. Theprlmary 
hydraulic system reservoir (figure 1-51), mounted tItt 
of the main gear box, has a capacity of approximately 
0.45 gallon of hydra'llic 011. The PRJ SERVO PRESS 
caution light will illuminate when the primary servo 
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pressure drops below 1000 psi or Is turned 
off. 

AUXILIARY FLIGHT CONTROL SERVO SYSTEM. 

The auxiliary flight control servo system conslstlng 
of a bank of four hydraulic servo pilekages, located 
below the maln rotor flight control system mixing , 
unit, provides the means of Introducing automatic 
stabilization correctlve, signals into the, flight control 
systems and reacts to l'1I!1hllOadl In the evllilt ol pri­
mary servo failure. The auxiliary servo hydtllulle ' 
pump 18 driven by the main gear bOX accessory sec- ' 
tion. The auxiliary hydrauliC system reservoir (fig­
ure I-51), locsted aft of the primary hydraulic sys­
tem reservoir, has a capacity of approximately 0.45 
gallon of hydraulic otl. The AUX SERVO PRESS 
cautlon light will illuminate when the auxiliary servo 
pressure drops below 1000 psi or Is turned off. 

FLIGHT CONTROL SERVO SWITCH.. 

Both the primary and the auxiliary filght c,ontrol ser­
vo systems are controlled by the Slme three position 
flight control servo switch, located on the collective 
pitch grip lever, (flg11re 1-36). The marked switch 
positions are PRJ OFF and AUX OFt. Both servo 
systems are nOl'mlllly In operation with the switch In 
the unmarked ,center (ON) position. To turn off the 
primary servos, the switch Is placed In the forward, 
PRJ OFF position and to turn off the auxiliary servo., 
the switch Is placed ,In theatt AUX OFF position. ... 
strong,er rotary rudder pedll1 forces and the absence 
of pedlll damping wiH be encountered with the auxili­
ary servos Inoperatlve. The, systems are Intercon­
nected electric lilly In such a way that, regardless of " 
the switch position, It Is Impossible to turn either 
one c(f unless there Is 1000 psi In the remaining sys­
tem for proper Ol'eratlon. The servo 'shutoff valves 
operate 'on direct current from the essentlal bus. 

SERVO HYDRAULIC PRESSURE INDICATORS. 

The primary and al!xlllary servo hydrauliC pressll re 
indicators (figure 1-5) located on the Instrument 
panel, operate In II1ternating current from the No. 1 
generator. The primary servo hydtoaulle' pr~Bsure ' 
gage Is also connected to the Inverter.", If el.ther, servo ' 
system millfunctions, themalfllnctloning system' may 
be turned off and the helicopter flown on the other 
servo .ystem. If ,thepress,ure In either the pl'lmary 
or the auxiliary system dtO)ls,below 1000 pSi, a pres-
8ur~ sWitch prevents ,the other"systemfrom be!ng , 
shutoff, regardless of the'pd,!!lon 'of the servo switch. ',"',' , ' , 

I AUTOMATlCSTABlLlZAlroN'fQUlPMENT (eEl. 

The a'ltomatlc stabilizatiOn' system '(ASE) maintains 
the stability of the helicopter In Its reference pitch 
and roll attitudes, abO\It the referel\Cedlr,ectlonlll 
heading, and at theagaged altitude, to permit auto­
matic hands-off filgbt and controlled hovering opera­
tions. ABE 'lIed In this heliccpter,dlffersfrom th~ 
auto-pilot used In fixed-wing aircraft In that It may 
be engaged at 1111 times,' has less control authority 
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than the primary flight cont rol system, and may be 
easily overridden through normal use of the flight 
controls. The pilot has direct control of the system 
at all times and can engage or disengage the enti re 
ASE or any channel, as desired, by means of switches 
on the ASE control panel, channel monitor control 
panel, cyclic sticks, and collective pitch levers. The 
ASE indicator and attitude indicators provide the 
pilot and copilot with visual indication of all ASE sig­
nals. ASE has two modes of operation: (I) attitude 
and directional stabilization, and (2) barometric alti­
tude stabilization. Attitude and direction stabilization 
is controlled through the pitch, roll, and yaw channels; 
and barometric altitude stabilization is controlled 
through the collective channel. ASE is capable of 
maintaining the barometric altitude of the helicopter 
within. 25 feet or 5% of the altitude, whichever is 
greater, during straight unaccelerated flight, or 
when hovering out of ground effect utilizing baromet­
ric altitude reference. In the pitch and roll channels, 
the fuselage attitude is held constant by comparing the 
actual attitude signal received from the vertical gyro 
with the reference attitude signal received from the 
stick position sensor (senses position of cyclic stick). 
Automatic pitch and roll attitude stability correction 
occurs any time the helicopter is displaced from the 
reference attitude. In the yaw channel, the helicop­
ter heading is held constant by comparing actual 
heading signals received from the MA-l compass 
system with reference heading signals received from 
the YAW TRIM knob and the tail rotor pedals. While 
the pilot establishes a reference heading by use of 
the pedals, the yaw channel is placed in a synchroniz­
ing mode (no heading correction signal is developed) 
until his feet are removed from the pedals. During 
the synchronizing mode, the yaw rate gyro develops 
a signal proportional to the manual heading displace­
ment rate of the helicopter. This signal initiates an 
open-loop spring condition that produces a propor­
tional feedback force at the pedals. As the pilot 
presses either pedal, he feels the proportional feed­
back force opposing the pedal pressure applied. The 
feedback force remains until the pilot has established 
the new reference heading and removes his feet from 
the pedals. Heading stability correction occurs any 
time the helicopter is displaced left or right from the 
desired reference heading. In the collective channel, 
the engaged barometric altitude of the helicopter is 
held constant by signals developed from the altitude 
controller which senses changes in barometric pres­
sure. Automatic barometric altitude stability cor­
rection occurs any time the helicopter is displaced up 
or down from the engaged reference altitude. 

NOTE 

If strong updrafts or downdrafts cause the helicop­
ter to be displaced more than 200leetfrom the 
engaged altitude, the barometric altitude 
channel should be disengaged to prevent possible 
damage to the barometric altitude controller. 

ASE utilizes both ac power from No. 1 ac GEN, and 
dc power from the dc primary bus. A thermal time 
delay relay is incorporated to allow approximately 3 
minutes for the vertical gyros to reach a stabilized 
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Figure 1-39. ASE Control Panel (Typical) 

state before dc power is applied to the system. The 
ASE ENG button may then be depressed to engage the 
pilch, roll, and yaw channels. The BAR ALT ENG 
button is then depressed to engage the collective 
channel. The ASE ENG bulton must be depressed 
before the BAR ALT ENG button is depressed. AC 
power to the ASE is protected by 2 ci rcuit breakers 
marked AUTO STABE, located on the lower left con­
sole circuit breaker panel. DC power to ASE is pro­
tected by a circuit breaker marked AUTO STABE, 
located on the overhead dc circuit breaker panel. 

CAUTION 

If the ASE channel monitor panel has become 
water soaked, caution should be exercised for 
possible ASE hardovers when engaging ASE or 
BAR ALT. 

To Change Altitude If Barometric Altitude Mode is 
In Use. 

1. BAR REL button on collective pitch lever -
DEPRESS. 

2. Establish new altitude. 

3. Stabilize airspeed, altitude, and power. 

4. BAR REL button - RELEASE. 

AUTOMATIC STABILIZATION CONTROL PANEL. 

The automatic stabilization equipment controls are 
located on the panel marked ASE control (figure 1-39}, 
which is mounted on the control console between the 
pilots. There are five button switches on the ASE 
control panel, two of which illuminate when engaged. 

1-41 



T. O. IH-3(C)B-l 

Figure 1-40. Channel Monitor Panel 

The three pushbuttons in the top row are marked ASE, 
BAR ALT , and CPLR. WhentheASEbuttonispressed, 
the pitch, roll, and yaw channels are operating 
as indicated by the lighting of the engagement light. 
Pressing the BAR ALT button engages the barometric 
altitude controller; the light comes on indicating en­
gagement. The barometric altitude controller is dis­
engaged when the BAR OFF button is pushed. If the 
barometric altitude controller is engaged, it can be 
released momentarily when the BAR REL button on 
the pilot or copilot's collective pitch stick grip is 
pressed to make possible a change in altitude. The 
CPLR button is inoperative. The ASE is disengaged 
by depressing the button marked AUTO STABE RE­
LEASE on the pilot's or copilot's cyclic stick grips. 
There are five knobs on the ABE control panel. They 
are marked DRIFT, SPEED, YAW TRIM, CG TRIM, 
and ALTITUDE . The drift , speed, and altitude knobs 
are inoperative. The two remaining knobs may be 
identified by touch. The CG trim knob is clover leaf 
shaped. The yaw trim knob is triangularly shaped. 
The CG trim knob changes ASE authority on the 
longitudinal axis. The yaw trim knob enables the 
pilot to trim the heading of the helicopter accurately 
during cruise. One rotation of this knob will turn 
the helicopter 72 degrees. The electrical power for 
the ASE control panel is supplied by the primary bus 
through a circuit breaker marked AUTO STABE, 
located on the overhead Circuit breaker panel. 
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CHANNEL MONITOR PANEL. 

The channel monitor pane l (figure 1-40) marked 
CHANNEL MONITOR is mounted on the pilot's con­
sole. There are four toggle switches in the top row, 
marked PITCH , ROLL, COLL, and YAW, with a 
marked center position of OFF and forward position 
of ON. They permit individual disengagement of 
four channels of the ASE. They are normally left in 
the ON position exc ept when the pilot wishes to dis­
engage a malfunctioning channel. Four guarded 
three position s witches in the lower row marked 
HAROOVER are used to check system authority. Each 
switch may be placed in a position to check the cor­
responding PITCH, ROLL, COLL, and YAW channels 
of the ASE. Marked positions of the switches are 
FWD and AFT, LEFT and RIGHT, UP and DOWN, 
and LEFT and RIGHT. When the switch guards are 
closed, the switches are held in the OFF position. 
The switch guards must be lifted before override 
checks can be accomplished. A selector switch 
marked METER SELECTOR has two marked posi­
tions, ASE and CPLR. This switch permits viewing 
on the indicator in the A mode of the total output of 
the ASE system when in the ASE position. The 
CPLR position is inoperative. The toggle switch 
marked VERTICAL GYRO has two marked positions, 
STBD and PORT. Pitch and roll references for the 
ASE can be selected from either starboard or port 
vertical gyros. The preferred position is port so 
that a gyro failure will not cause the pilot to lose the 
use of both his attitude indicator and the ASE pitch 
and roll channels Simultaneously. With the vertical 
gyro switch in the PORT position, the port gyro pro­
vides signals for the ASE and the copilot ' s attitude 
indicator while the starboard gyro provides signals 
for the pilot's attitude indicator. With the vertical 
gyro switch in the STBD position, the starboard gyro 
provides signals for the ASE and the pilot's attitude 
indicator while the port gyro provides signals for the 
copilot's attitude indicator. Electrical power for the 
channel monitor panel is supplied by the primary bus. 
A circuit breaker lnarked AUTO STAB is located on 
the overhead circuit breaker panel. 

CHANNEL MONITOR TEST SWITCH. 

The channel monitor test switch marked CHAN MON 
TEST and OFF is located on the overhead switch 
panel (figure 1- 6). The OFF position disables all 
the channel monitor panel hardover switches but does 
not affect any of the other switches on the channel 
monitor panel. The switch when OFF, breaks the 
28 volt dc circuit continuity to the hardover switches, 
thus preventing hardover inputs to the auxiliary servo 
if a short in the circuit should arise or if a hardover 
switch was inadvertently left in the hardover position. 
The switch is protected by a circuit breaker marked 
AUTO STABE, located on the overhead circuit 
breaker panel. 



AUTO STABE RELEASE BUTTONS. 

ASt~ is discllltaged by depressing Ihe buttOl\s l)Iarked 
J\ UTO STABE RELEASE which aro locllted on boU, 
Ihe pilot'. and C<ll,ilot's cyclic slick \trips (Clh'llre 
1- 37). 

~ nAT! ALT RELEASE SWITCHES. 

The hal'Ol)Ietrlcaltltudc controller Is disengaged 
11l01l1l'1ltarlly. when changing altitude, by holding dQwn 
IIII' buttons l)Iilrke<\ BAR REL whiCh are located on 
holh Ihe pilot's andcQPII\>t's collective pitch lever 
~l'ips (fIl(ure 1-35). After stabill~lng attitude and 
airspeed at the I)ew altitude, the BAR RE!.. button is 
Ihen r ... leased and the helicopter will be slllblllzed at 
the new altitude. 
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HOVER INDICATOR. 

Two ho;,er indicators (fignre 1-5), are Installed 
on the Instrument panel. The indicators provide 
a visual indication of doppler information dnring 
automatic cruise flight. Each indicator contains 
scale increment marks, located across the center 
vertical and horizontal axis and along the left and bot­
tom sides of the dial face. (See figure 1-41.) Two 
movable bars coincide with the center vertical and 
horizontal axiS scale marks of the dial and in a hover 
intersect at a small circle marked on the dial face. 
Two arrowhead-type pOinters, one located on the 
left hand side of the indicator move vertically up or 
down coinciding with the vertical scale, and the other 
pointer at the bottom of the indicator moves hori­
zontally left or right coinciding with the horizontal 
scale. A mode selector switch is located at the 
lower left hand edge of the hover indicator case with 
marked positions A, C, and D. A mode selector win­
?ow, l.ocat:d on the dial face of the indicator, operates 
In conjunction wIth the mode selector switch and dis­
plays one of the letters A, C, or D to indicate the 
mode of operation. Operation in the A mode connects 
the hover indicator to the ASE. With the meter selec­
tor on the channel monitor panel (figure 1-40) in the 
ASE position, the hover indicator will operate as a 
null indicator, indicating the input to the ASE servo 
valves. The hover indicator horizontal bar is used 
to monitor the pitch channel; the vertical bar, the 
roll channel; the vertical painter, the altitude chan­
nel; and the horizontal pointer, the yaw channel. The 
hover indicator scale factor in this mode is a 2 rna 
per division of servo valve differential current with 
8 ma considered as hardover. Operation in th~ D 
mode connects the hover indicator to the AN! APN-
175(V)-1 doppler radar. The horizontal bar indicates 
heading velocities and the vertical bar indicates drift 
velocities. Each increment on the hover indicator 
horizontal and vertical scales indicates 5 knots with 
a maximum of 20 knots. The vertical pointer indi­
cates vertical velocity, with each increment to 500 
feet per minute full scale deflection equal to 2000 
feet per minute up or down. To indicate forward 
fIlght, the horizontal bar will move downward and 
to indicate a drift, the vertical bar will move in 
direction of the drift, therefore, the pilot files into 
the bar for correction back to hover position. In 
both C and D modes the yaw pointer is disconnected 
and should not move. An OFF flag on the upper dial 
of the hover indicator is used in all three modes of 
operation. In the A mode, the flag disappears when 
the ASE is engaged. In the D mode, the flag dis­
appears when the doppler transmitter is turned on. 
The C mode or cable mode is no longer operational 
in this aircraft. 

INSTRUMEN'I'S. 

MAGNETIC COMPASS. 

A magnetic compass is located at the top center of 
the instrument panel. A compass correction card 
is located on the pilot's side of the instrument panel. 
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Figure 1-41. Hover Indicator 

FREE-AIR TEMPERATURE GAGE. 

's 2002 (R2) 

A bimetallic free-air temperature gage is located on 
the center line of the helicopter on the windshield 
glass panel. 

CLOCKS. 

Two eight day, 12 hour clocks (figure 1-5) are in­
stalled on the instrument panet The control knob 
for the elapsed time mechanis/n is located at the 
upper right corner of the clock face. The clock is 
stem wound and stem set with a knob located in the 
lower left corner of the clock face. 
PITOT - STATIC SYSTEM. 

Two electrically heated pitot tubes with static ports 
are located over the pilot's compartment, one on the 
right side and the other on the left side of the heli­
copter forward of the engine alr intakes. The lines 
carrying pressure from both pltot-static tubes are 
connected together so that the pilot's and copilot's 
instruments are fed through a common source of 
plumbing. A restrictor is installed in the static 
pressure line from both probes to the automatic sta­
bilization barometric altitude sensing unit for filter­
ing transient pressure changes, thereby contributing 
to a more stable fIlght path. The static ports are 
connected by common tubing to the airspeed indicators, 
the vertical velocity indicators, and the altimeters. 
Tight fitting sleeves located on both probes (pilot and 
copilot) are designed to maintain a constant static 
pressure for all helicopter altitudes and airspeeds, 
thereby providing a greater degree of accuracy in 
airspeed indication. Both pitot tube heads may be 
heated to prevent icing. Refer to PITOT HEATER in 
Section IV. 
TURN-AND-SLIP INDICATORS. 

Two turn-and-slip indicators (figure 1-5) are installed 
on the instrument panel, one in front of the pilot and 
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Figure 1-42. MA-l Directional Gyro Compass 
Control Panel 

one in front of the copilot. The turn-and-slip indi­
cators give visual indication of the helicopter's rate 
of turn and coordinated flight. The gyros of the 
turn-and-slip indicators operate on direct current 
from the de essential bus. The pilot's and copilot's 
turn-and-slip indicators are protected by circuit 
breakers marked TURN & SLIP, COPILOTS­
PILOTS, located on the overhead circuit breaker 
panel. 

MA-1 DIRECTIONAL GYRO COMPASS SYSTEM. 

The MA-l directional gyro compass system provides 
stabilized compass indications by combining the ad­
vantages of the remote indicating magnetic compass 
with the gyro compass. The oscillations of the mag­
netic compass and the drift error of the directional 
gyro are eliminated when operating as a gyro-mag­
netic compass and an accurate stabilized magnetic 
heading is indicated. In magnetically unreliable 
regions. such as encountered in northern latitudes 
and on carrier decks, the gyro may be unslaved 
from the compass system to act as a free directional 
gyro. The system consists of a magnetic flux valve 
in the tail cone, a directional gyro coupler and am­
plifier in the pilot's compartment, and a control 
panel on the cockpit console. Compass headings are 
indicated by the rotating azimuth card on the course 
indicators , located on the instrument panel. The 
system operates on direct current from the essential 
bus, and ac power from the No.1 generator. In 
addition to providing stabilized magnetic headings. 
the system supplies directional signals to the auto­
matic stabilization system. 

MA-1 Directional Gyro Compass Control Panel. 

The MA-l directional gyro compass control panel 
(figure 1-42), located on the cockpit console. con­
tains all the controls for the operation of the direc­
tional gyro compass system. The mode-of-opera­
tion switch on the compass control panel has three 
marked positions: FREE N. LAT, SLAVED, and 
FREE S. LAT. When the switch is placed in either 
of the FREE positions , the system will function as 
a free directional gyro with either north or south 
latitude corrections for the drift effect of the rota­
tion of the earth. When the switch is placed in the 
SLAVED pOSition, the directional gyro is slaved to 
the magnetic compass heading and the rotating azi-
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muth card on the course indicators will indicate 
stabilized magnetic headings . The synchronizing 
indicator is a white pOinter visible through a window 
located directly forward of the mode-of-operation 
switch. When the pOinter is in line with the white 
arrow on the c ontrol panel , the system is in syn­
chronization . A red flag on the synchronizing indi­
cator appears whenever electrical power to the sys­
tem is turned off or has failed. Synchronization is 
obtained by pulling out the heading set knob, marked 
PULL TO SET, and rotating it until the pointer of 
the synchronizer indicator is in line with the arrow. 
Two settings of the heading-set knob will cause the 
synchronizing indicator to line up with the arrow. 
One is correct and the other will result in an un­
stable lBO-degree ambiguity . The correct setting 
can be recognized by the relationship between the 
direction that the heading-set knob is turned and the 
direction of movement of the synchronizing indicator. 
When the heading-set knob is turned in a clockwise 
direction, the synchronizing indicator should ap­
proach the arrow from left to right, and when the 
heading-set knob is turned counterclockwise, the 
synchronizing indicator approaches the arrow from 
right to left. One method of insuring correct syn­
chronizatibn and preventing any possibility of the 
unstable lBO-degree ambiguity is to rotate the 
heading-set knob in a clockwise direction until the 
synchronizing indicator moves from left to right. 
After the indicator moves from left to right, the 
system is synchronized by turning the heading-set 
knob until the synchronizing indicator lines up with 
the arrow. The synchronizing indicator will con­
tinue to provide a check on the slaving operation 
during flight; however, the pointer will oscil~te 
about the arrow. When the system is being used as 
a free gyro, the mode-of-operation switch is set to 
either FREE N. LAT or FREE S. LA T and the 
latitude is set on the latitude compensation control 
marked SET TO LAT to compensate for the drift of 
the gyro due to the rotation of the earth. The head­
ing- set knob is rotated to set up any desired heading 
on the rotating azimuth card on the course indica­
tors. When the helicopter is being flown in a 
northerly or southerly direction, the latitude com­
pensation control should be set periodically to the 
latitude at which the helicopter is flying. 

Slaved Gyro Operation. 

1. Allow approximately five minutes with ac 
power in the helicopter for the gyro to reach 
operating speed. 

2. Mode-of-operation switch - SLAVED. 

3. Heading-set knob - Synchronize gyro and 
magnetic heading by pulling knob and rotating 
until synchronizing indicator is centered. 

Free Gyro Operation. 

1. Allow approximately five minutes with ac 
power in the helicopter for the gyro to reach 
operating speed. 

2. Mode-of-operation switch - FREE N. LAT or 
FREE S. LAT, as required. 
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Figure 1-43. Caution and Advisory Panel 

3. Latitude compensator control - Set to degree 
of latitude. 

4. Heading control knob - Set to desired heading. 

ATTITUDE INDICATORS. 

Two attitude indicators (figure 1-5), installed on the 
instrument panel, one in front of the pilot and one in 
front of the copilot, give a visual indication of the 
helicopter 1s flight attitude. The indicator face con­
sists of a stationary miniature airplane representing 
the helicopter, a bank angle scale, bank index, and a 
moving two-colored sphere with a distinct white 
horizon line dividing the two colors , white above, 
black below. A power warning flag marked OFF will 
appear in the face of the indicator when the indicator 
is inoperative. The flag will appear under the fol­
lowing circumstances: when ac power has not been 
applied, for the first 68 seconds after ac power has 
been applied, and when any unbalance of the three 
phases of ac power occurs. Two trim adjustment 
knobs are located on the front of the attitude indi­
cators, one at the upper right of the panel for adjust­
ing roll, and the other at the lower right of the panel 
for adjusting pitch. The roll trim knob adjusts the 
band index position from 8 to 20 degrees, right and 
left bank. The pitch trim knob rotates the sphere to 
deflect the horizon line upward when the pitch trim 
knob is rotated clockwise from the zero pitch trim 
adjustment white dot . to indicate between 8 and 20 
degrees dive. The sphere may be rotated downward 
when the pitch trim knob is rotated counterclockwise 
from the zero pitch trim adjustment white dot, to 
indicate between 4 and 10 degrees climb. The pilot's 
attitude indicator operates on ac current supplied by 
the No. 2 generator. The copilot's attitude indicator 
operates on ac current supplied by the No. 1 !!,pnera­
tor. Should the No. 2 generator fail, the pilot's 

attitude indicator will automatically be transferred 
to the No. 1 generator. The pilot's attitude indica- I 
tor receives pitch and roll signals from the starboard 
vertical gyro and the copilot's attitude indicator re­
ceives signals from the port vertical gyro regardless 
of the position of the vertical gyro switch. 

WARNING 

The attitude warning flag may not be visible 
with a slight reduction of electrical power or 
failure of other components within the system. 
This can result in erroneous or complete 
loss of pitch and bank presentations without 
the warning flag appearing. 

CAlITION AND ADVISORY PANELS. 

ADVISORY PANEL. 

The advisory panel (figure 1-43) marked ADVISORY 
PANEL is located on the copilot's Side of the instru­
ment panel. The advisory panel gives the pilots 
visual indication of certain operating conditions that 
exist in flight or while on the ground. The advisory 
panel contains placard-type green advisory lights, 
each having its own operating circuit which indi­
cates a particular system is in operation or an un­
safe condition exists. When a system is in opera­
tion or an unsafe flight condition exists the advisory 
light for that particular system or condition comes 
on and remains on until the system is turned off or 
the unsafe flight condition is corrected. Pressing 
the switch marked TEST on the caution panel tests 
lights of both the caution and advisory panels. The 
following placard- type lights are contained on the 
advisory panel: EXT PWR ON, #1 ENG ANTI-ICE 
ON, # 2 ENG ANTI-ICE ON, PARKING BRAKE ON , 
NOSE DOOR OPEN, and CHECK BLADE FOLD. 
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Figure 1-44. Landing Gear Control Panel 

CAUTION PANEL. 

The caution panel (figure 1-43) marked CAUTION 
PANEL is located on the pilot's side of the instru­
ment panel. The caution panel gives the pilot visual 
indication of failure or unsafe conditions of certain 
critical power equipment in the helicopter. The 
caution panel contains placard-type amber caution 
lights. each having its own operating circuit, which 
indicates a particular condition in the helicopter. If 
a failure or unsafe condition occurs in one of the sys­
tems, the caution light for that particular condition 
remains on until the failure or unsafe condition is 
corrected. The warning lights operate through two 
circuit breakers marked WARN LTS PWR and TEST 
which are located on the overhead Circuit breaker 
panel. The circuit breaker marked PWR provides 
electrical power for the normal operation of the 
warning lights and the circuit breaker marked TEST 
provides power for the test circuit only. The fol­
lowing placard-type lights are contained on the cau­
tion panel: #1 GENERATOR, #2 GENERATOR, #1 
RECTIFIER, #2 RECTIFIER, FWD FUEL FLOW, 
AFT FUEL FLOW, FWD FUEL BY-PASS, AFT 
FUEL BY-PASS, PRI SERVO PRESS, AUX SERVO 
PRESS, TRANS OIL PRESS, TRANS OIL HOT, 
TAIL TAKE-OFF, CHIP DETECTOR, NO.1 INLET 
ANTI-ICE, NO.2 INLET ANTI-ICE, ALTITUDE, 
AND ROTOR BRAKE ON. 

Caution Panel Master Light. 

A master light marked MASTER - PRESS TO RE­
SET is located in the center of the panel. The mas-
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ter light illuminates when any of the caution panel 
lights are energized by a malfunction. The master 
light will remain on until the malfunction is cor­
rected, or until de-energized by the pilot. Pressing 
the light de-energizes the master light, permitting 
the master light to indicate a second malfUnction if 
one should occur while the first malfunction is still 
present. 

Caution and Advisory Lights Test Switch. 

The switch, located on the caution panel marked 
TEST, is used to test the capsules and circuitry to 
the caution and advisory lights. The circuit. breaker 
on the overhead circuit breaker panel marked TEST 
provides power for the test circuit. 

LANDING GEAR SYSTEM. 

The landing gear system consists of sponsons and 
retractable main landing gear assemblies, a hydrau­
lic system, and a fixed tall wheel. The main landing 
gear consists of dual wheels, equipped with hydrau­
lic brakes, that are attached to the sponsons by re­
tractable oleo shock struts. The maln landing gear 
is equipped with a One shot pneumatic emergency 
blow-down feature that permits lowering the maln 
landing gear. The main landing gear hydrauliC system 
(figure 1-45) operates on 3000 psi hydrauliC pressure 
from the utility hydraulic system. The system is 
provided electric power from the dc essential bus 
and is protected by a circuit breaker marked LAND 
GEAR on the overhead circuit breaker panel. The 
tail wheel, located beneath the tail fuselage, is full­
swiveling and self-centering and may be locked in 
the center position. The sponsons are fixed, hollow, 
outrigger-type floats attached to the fuselage that 
enable the helicopter to maintain a level, upright 
position in the water. 

LANDING GEAR CONTROL PANEL. 

The landing gear control panel (figure 1-44) marked 
LDG GEAR CONT is located on the copilot's side of 
the cockPit console. The landing gear actuating 
lever, the warning light test button marked HDL 
LT TEST, and the down lock release marked DN 
LCK REL are located on the panel. 

Landing Gear Actuating Lever. 

The landing gear actuating lever on the landing gear 
control panel marked LDG GEAR CONT has a 
wheel-shaped knob and two marked positions, UP 
and DN, with directional arrows. The lever is actu­
ated to raise or lower the main landing gear. A 
red warning light located in the wheel-shaped knob 
is on when the landing gear is cycling. An elec­
trically actuated downlock solenoid locks the actu­
ating lever in the DN position when the weight of 
the helicopter is on the landing gear. After becom­
ing airborne, the lock is automatically released 
which permits the actuating handle to be moved to 
the UP position. Should the down lock solenoid 
electrical circuit become inoperative, a mechanical 
downlock release marked ON LCK REL can be 
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Figure 1-46. Emergency Landing Gear 
Extension Handle 

actuated to mechanically release the landing gear 
actuating lever from the DN position. Placing the 
actuating lever in the UP position opens an electri­
cally operated solenoid valve, allowing hydraulic 
fluid to pass through a two-way restrictor valve to 
the main landing gear cylinder, forcing the piston in 
the cylinder into the up position. The main landing 
gear, when fully raised , is held in position by a 
mechanical uplock. A hydraulically operated uplock 
cylinder or a mechanical release must be actuated 
to release the mechanical uplock. Placing the 
actuating lever in the DN position opens an elec­
trically operated solenoid valve, allowing hydraulic 
fluid to release the mechanical uplock, and to force 
the piston in the main landing gear cylinder to the 
down position. A limit switch will be actuated when 
the main landing gear is fully extended or retracted 
and the electrically operated solenoid valve will re­
turn to the trail position. 

Landing Gear Warning Light. The main landing gear 
warning light is located in the landing gear actuating 
lever knob. The light in the knob comes on when­
ever the actuating handle is moved and the landing 
gear is in transit to the up or down position. The 
intensity of the landing gear warning light is con­
trolled by the pilots flight instrument lights rheostat 
on the overhead switch panel. When the rheostat is 
in the OFF position the light will be illuminated at 
full strength, but as the rheostat is moved from the 
OFF position the landing gear warning light will go 
to the dim position. When the landing gear is locked 
in either the UP or DOWN position, the light will go 
out. The warning light operates on electrical power 
from the dc essential bus and is protected by a 
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circuit breaker marked LAND GEAR, located on 
the overhead circuit breaker panel. 

Landing Gear Warning Light Test Button. A landing 
gear actuating lever warning light test button HAN­
DLE LT TEST is located on the landing gear control 
panel on the pilot's compartment console. Pressing 
the button tests the warning light in the landing gear 
actuating lever knob. The warning light test button 
operates on electrical power from the dc essential 
bus and is protected by a circuit breaker marked 
WARN LTS TEST, located on the overhead circuit 
breaker panel. 

LANDING GEAR POSITION INDICATORS. 

The landing gear position indicators (figure 1- 5) are 
located on the instrument panel. The indicators 
operate on direct current from the essential bus 
and are protected by a circuit breaker marked 
LAND GEAR, located on the overhead circuit breaker 
panel. The indicators read UP only if the landing 
gear wheels are in the up and locked pOSition, and 
show pictures of landing gear wheels only if the 
wheels are in the down and locked pOSition. During 
landing gear extension or retraction (whenever the 
landing gear is neither up and locked nor down and 
locked) and whenever electric power is not avail­
able, the indicators show black and white diagonal 
lines. 

EMERGENCY LANDING GEAR SYSTEM (LANDING 
GEAR ALTERNATE SYSTEM). 

The landing gear emergency system is used to lower 
the main landing gear pneumatically if the hydraulic 
system fails. The landing gear emergency system 
is a pneumatic system that consists of a 50 cubiC 
inch, 3000 psi maximum capacity air bottle, located 
in the controls enclosure (broom closet), located 
immediately aft of the pilot, an emergency landing 
gear extension handle, located on the copilot's Side 
of the cockpit console, and an emergency landing 
gear release handle, located on the side of the con­
trols enclosure. A gage. visible through a window 
on the controls enclosure door, indicates the air 
pressure in the air bottle. An air bottle filler cap 
is located behind a hinged panel marked ALTERNATE 
LANDING GEAR RELEASE AIR CHARGING CONNEC­
TION, on the side of the control enclosure. 

Emergenc Landing Gear Extension Handle (Alternate 
Uplock Release Handle. 

The emergency landing gear extension (figure 1-46) 
painted with orange-yellow and black diagonal stripes 
is located on the copilot's side of the cockpit console. 
The emergency landing gear extenSion handle is used 
to lower the main landing gear in case the normal 
system fails. The handle must be rotated 90 degrees 
and pulled to withdraw the alternate uplock release 
pins and to release air into the landing gear emer­
gency system, forCing the landing gear to the down 
and locked position. The air chamber release valve . 
displaced by the air charge, actuated by the emer-



gency landing gear release handle, must be manually 
reset before the landing gear can be retracted or the 
air bottle recharged. An instruction piate marked 
EMER LG EXTENSION, TURN THEN PULL is lo­
cated beside the handle. When using the landing gear 
emergency system, the warning light, located on the 
actuating lever, marked LDG GEAR CONT., will 
not illuminate unless the actuating lever is placed in 
the down position. The position indicator will func­
tion normally as long as electrical power is available 
to the dc essential bus. 

Emer enc Landin Gear Release Handle (Alternate 
Landing Gear Release Handle. 

The emergency landing gear release handle (figure 
1-47) marked EMERGENCY SHUTTLE VALVE RE­
LEASE, PULL FWD, ONLY IF AIR RELEASE 
FAILS is located behind the pilot's seat on the broom 
closet. Pulling the emergency landing gear release 
handle actuates a two position shuttle valve, allowing 
hydraulic fluid trapped In the up lines to be vented to 
the hydraulic system. Gravity will then lower the 
landing gear to the down position. The emergency 
landing gear release handle should be pulled only 
after the emergency landing gear extension handle 
has been pulled and the landing gear still does not 
lower. Do not attempt to reset the handle after it 
has been placed in the forward or emergency posi­
tion. 

TAIL WHEEL LOCK HANDLE. 

A handle (figure 1-4), located next to a decal marked 
"TAIL WHEEL LOCK - PULL TO LOCK" is located 
on the right Side of the cockpit console. Pulling the 
handle out permits a spring-loaded lockpin to en­
gage at the swivel joint after the tail wheel is cen­
tered. Pushing the handle in releases the lock and 
allows the tail wheel to swivel. A button in the cen­
ter of the handle must be pressed in to release a 
ratchet-type lock before the tail wheel can be un­
locked. The tail wheel should only be locked for 
straight takeoffs and landings. During maneuvers 
on the ground, the tail wheel should be unlocked to 
reduce strain on the pylon and the possibility of 
shearing the tail wheel lockpin. If any side loads are 
imposed on the tail wheel, the lockpin will not dis­
engage. 

EMERGENCY FLOTATION GEAR SYSTEM. 

The emergency flotation gear system provides the 
helicopter with stability on the water with the rotor 
stopped. The system consists of two inflatable bags, 
four air cylinders, and a control panel. The system 
operates on 28 volt dc current from the essential bus 
and is protected by a Circuit breaker marked AUX 
FLOAT GEAR, located on the overhead circuit 
breaker panel. 

EMERGENCY FLOTATION GEAR BAGS. 

The emergency flotation gear bags are located on the 
outboard chine of each sponson stowed in a bungee 
cord laced canvas enclosure. Each bag is sub-
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.Figure 1-47. Emergency Landing Gear 
Release Handle 

divided into two chambers having a combined dis­
placement of 35 cubic feet. The chambers are in­
flated by individual air cylinders. Although each 
chamber is inflated by a Single air cylinder, all 
chambers will inflate simultaneously upon actuation 
of the INFLATE switch. The floats are made of 
neoprene coated nylon and are scuff-resistant for 
durability during adverse conditions. The two 
chamber air bags provide a fail-safe function in that 
one chamber per side inflated will provide consider­
ably improved stability. 

EMERGENCY FLOTATION GEAR AIR CYLINDERS. 

There are two emergency flotation compressed air 
cylinders mounted horizontally inside each sponson. 
Access to these cylinders is through the inspection 
ports on the top of the sponson. The cylinders are 
electrically discharged through solenoid operated 
valves. A pressure gage is also mounted on each 
valve. The gage is graduated from 0 to 3500 psi 
in 100 psi increments. The gage is green lined for 
2650 to 3000 psi. If the pressure is not within the 
minimum and maximum limits, service the air 
cylinders. 

EMERGENCY FLOTATION CONTROL PANEL. 

The emergency flotation control panel (figure 1-48) 
marked EMERGENCY FLOTATION is located on 
the lower right-hand side of the radio console. The 
panel consists of a rotary selector test switch, in­
dicating light, a two position lever-lock-type switch, 
and a guarded pushbutton. The rotary selector test 
switch with marked positions OFF, Ll, L2, Rl, and 
R2 provides a means of checking the respective cir­
cuit continuity to the air cylinders. When the switch 
is placed in either L1, L2, R1, or R2 pOSition the 
green light will illuminate if the circuit is functioning 
properly. The lever-lock switch has marked posi­
tions OFF and ARMED. When the switch is placed 
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Figure 1-48. Emergency Flotation Gear 
Control Panel 

in the ARMED position. electrical power from the 
de ossential bus is supplied to the system. When 
the sw itch is piaced' in the OFF position, all elec­
trical power to the InflatIon portion of the system 
is r e moved. The pushbutton type switch Is marked 
INFLATE. When the. switch is depressed, all four 
air cylinders simultaneously dlscllarge alr Into the 
flat chambers. if the OFF-ARMED switch Is on 
ARMED. Normally the bags will take approximately 
6 to 7 seconds to InlIate. After the system has been 
activated. the bags can only be deflated by malnte.­
nance personnel on the g.round. 
SEA ANCHOR. 

The sea anchor provides the helicopter with a bow 
into the wind attitude while adrift. During light 
winds 5 to 10 knots, th'e anchor does not completely 
hl'ing the bow Into the wind but It does considerably 
reduce the rate of drift. In higher winds, the bow 
points directly into the wind and the drift rale Is 
effectlvely reduced. The sea anchor Is stowed In a 
case mounted on the back of the copilot's seat and 
consists of a spring-loaded 96 Inch drogue parachute, 
a 20 foot nylon rope, and a 10 foot rip cord and 
sprin~-loaded hook. All these Items are contalned 
in a Single package . . 

WHEEL BRAKE SYSTEM. 

The main landing gear 'wheels are equipped with 
hydraulic brakes operated by the pilot's toe pedala, 
located on the pilot's tall rotor pedals. A parldng 
brake handle operates a hydraulic valve to lock the 
wheel brakes. A light on the advisory panel comes 
on whenever power Is applied to the helicopter, en­
abling the pilot to see the marldng, PARKING 
BRAKE ON. 

TOE BRAKE PEDALS. 

The main landing gear wheels are Individually 
braked by depreSSing the corresponding pilot's toe 
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brake pedals (figure 1-4) , mounted above the pilot's 
tall rotor pedals (figure 1-4). The brakes operate 
on hydraulic pressure developed by depreSSing the 
brake pedals. 

PARKING BRAKE HAN'DLE. 

The parldng brake handle (figure 1-4) marked 
PARKING BRAKE Is located on the right-hand side 
of the cockpit console. A decal, located adjacent to 
the parldng brake handle, Is marked ON-DEPRESS 
TOE BRAKE THEN PULL, OFF-DEPRESS TOE 
BRAKE. The parIdng brake Is applied bY first de­
pressing the toe brake pedals and then pulling the 
parking brake handle out. Pressing the left brake 
pedal will releue the parIdng. brake, causing the 
parldng brake handle to return to the OFF poSition. 

WARNING 

The parking brake can be set for one wheel 
without the other. This could be hazardous 
during shipboard operations. Insure that both 
pedals are depressed firmly when setting the 
parldng brake. 

EMERGENCY EQUIPMENT. 

ENGINE FIRE DETECTOR SYSTEMS. 

Two fire detector systems (one for each engine) are 
Installed to warn the pilot of an engine fire . Four 4 
contInuous-element fire detector cables are located 
In each engine compartment. They are wired into a 
closed series loop connected to a control unit that 
turns on warning Ughts in the pilot's compartment 
In the event·of a fire . The fir. detector systems 
operate on alternating current from the No. 1 ac 
gener~tor or inverter. 

ENGINE nRE WARNING LIGHTS AND TEST 
SWITCH. 
Two red engine fire warning lights and test switch 
(figure 1-5), are located on a plate marked FmE 
WARN, on the pilot's side of the instrument panel. 
The Ughts are marked NO. 1 ENG and NO. 2 ENG. 
The switch baa two marked pos1ttons FmE TEST 
and OFF. In addltion, four red engine fire warning 
lights, two for eacb enctn., are Installed in the 
engine fire emergency shutoff selector handles 
marked FIRE EMER SHtrr-OFF SELECTOR NO. 1 ~ 
ENGINE, NO. 2 ENGINE, located on the overhead 
switch panel. A Uibt on the instrument panel and a 
Ught in either the No. 1 or No. 2 engine fire emer­
gency shutoff selector handle willillumlnate in event 
of a fire In the corresponding enctne compartment. 
To test the engine fire detector ay.tem, place the 
spring-loaded switch in the up, FIRE TEST, posi-
tion. The fire warning lights on the instrument 
panel and In the fire emerlency shutoff selector 
handle will Illuminate. The switch will return to the 
OFF position when released, and the Ughtwlll go out. ~ 

Thermal Discharge Indlcalor. 

A safety outlet in each engine fire extinguisher con­
tainer is connecled to a red THERMAL DISCHARGE 



INDICATOR, located on the lower left side of the 
fuselage. In the event pressure becomes excessive 
within the container. a safety outlet opens, the 
THERMAL DISCHARGE INDICATOR seal Is ejected 
and the container's contents are discharged over­
board. On preflight check the pressure of the con­
tainer in relation to the pressure/temperature chart 
located outhe Inside of the Inspection plate. 

ENGINE FIREEXTINGUIsmNG SYSTEM. 

A liquid Bromotrifluoromathane (Cl"3Br) fire ex­
tinguisher system is installed to enable the pilot to 
extinguish an engine fire in either engine compart­
ment during flight. The liquid Is stored under pres­
sure In two fire extinguisher liquid spherical con­
tainers (figure 1-49), mounted In the aft section of 
the transmission compartment. Each spherical 
contatner bas two valves that contaJn a disc which, 
when broken by an explosive cartridge actuated by 
the engine ·fire extinguisher Switch, empties Its 
contents Into the pre-selected engine oompartment. 
Choice of engine compartments and spherical con­
tainers Is made by pulling one of the engine fire 
emergency selector handles. Tubing extends from 
one valve on each contaJner to the No. 1 engine com­
partment and from the other valve on each container 
to the No.2 engine compartment. Within .each en­
gine compartment the tubing divides Into four noz­
zles' which extend along the Inboard aide of the en­
gine. The extinguishing liquid, when released 
through the nozzles turns Into a vapor that smothers 
the fire . The spherical containers are equipped 
with a pressure gage and a thermal discharge valve 
which will discharge overboard outside of the heli­
copter If the temperature of t~e sphere reach 
93.30 to 104.40C (2080 to 220 F). A thermal dis­
charge Indicator Is located on the outside of the 
fuselage to the rear of the left cabin window. When 
the splieres are properly charged, the pressure 
gages should Indicate the value within the range 
shown on the decal adjacent to the gages. The en­
gine fire extinguishing system operates on direct 
current from the essential bus. Although designed 
primarily for combating an engine fire during flight, 
the fire extinguishing system may be used on the 
ground If other fire fighting equipment Is Ineffectual 
or not available. . Be sure all ground personnel are' 
clear. before using the system. 

WARNING 

CF3Br Is very volat1le and Is not easily det'!Ot­
ed by odor. It Is nontoxic and can be consider­
ed. to be .bout the 'same as other freons and 
carbon diOXide, causing danger primarilY by 
reduction of oxygen. The liqUid should not be 
allowed to contact the skin. as It may cause 
frostbite or low temperature burns becllUse '. 
of Its low boiling point. 

T. O. IH-3(C)B-l 

The T-shaped handles marked FIRE. EMER SHUT­
OFF SELECTOR are located on the overhead switch 
panel (f!sure 1-6). The handle marked NO.1 
ENGINE Is for the No. 1 engine compartment and 
the handle marked lI1O. 2. ENGINE Is for the No.2 
engine compartment. When either handle Is pulled 
down. ac power from the essential bus actuates the 
fuel shutoff valve which closes the fuel lines to the 
r •• pectlve engine and selecta the engine compart­
tnentto whicb tbe fire eldIJl8ldlhtt fluid t. to b. 
directed and also energizes the circuit to the fire 
extlllll1lsher switch. The ends of the handles house 
fire detector warnfng lights. 

Engine Fire Extl!!!!!!isher Switch. 

WARNING 

After actuation of the flret bottle, check and 
reset the ~Ircult breaker. If necessary, prior 
to releasing the reserve bottle. 

An engine fire extinguisher switch marked FIRE 
EXT, located on the overhead switch panel (figure 
1-6) In thl! pilot's compartment, has three marked 
positions, RESERVE, OFF, and MAIN. The guard­
ed sWItch la operative only after one of the fire 
eme.l'8'ency shutoff selector handles ha,e been pulled. 
When the engine fire extinguisher swltcl1 Is held In 
theMAJN posl~on, atter the fire etnergency shutoff 
selector. handle lias, been pulled, . the contentli. of the 
fire extinguisher sphere Is dltJcllargedlnto the cor­
reapondlng engine compartment. 'When the engine 
fir\! extlllll1lsher switch Is held In the RESERVE 
poSition, after fire emergency shutoff select!>r 
handle has been pulled and the switch returned from ' 
the MAIN position, the contents of the opposite fire 
extlJl8ldsher sphere are discharged. Into the selected 
engine compartment. Pulllng both engine fire emer­
gency selector handles, and placing the fire extin­
guisher SWitch In MAIN, dlschal'8'es the contents of 
each fire extinguisher's sphere Into the correspond­
Ing. engIJle compartments. When tills occurs th"re Is 
no reilerve of fire extinguishing fluid. The switch 
will return to the OFl"pos!tlon when released. 

PORTABLEFlRE EXTINGUISa.ER. 

A p~rtable fire extinguisher (figure 1-3) Is lo-
cated at,the entrance to the pilot's compartment. The 
CQafoc-type ext,lngulsher Is held In place by a 
brae"'t with a tlgllt-flttlng. quick release, spring 
steel clamp,. When using the extinguisher, the noz­
zle mila! be held Inclose proximity to the source of 
the fire as the charge has a abort duration of ap­
proximately 30 seconds. 

FIRST AID KITS. 

One first aid kit (figure 1-3) Is mounted In the 
pilot's compartment on the control enclosure (broom 
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closet). A second first aid kit Is Installed In the 
cabin. 

PYROTECHNIC PISTOL. 

A pyrotechnic pistol and twelve signal cartridges 
arE\ stowed in a buoyant case (figure 1-3), located on 
the right-hand side of the personnel compartment 
entrance. The case Is opened by releasing the 
catch at the top. The case may be removed from 
the hellcopt'lr by gra\llling the IIandle and pushing 
Upward, .Ihen forward. lJe IIIre the lid la c/o.elI 
and latched. 

SIX/SEVEN MAN LIFE RAFT. 

Life rafts may be secured to the tledown rings In the 
cabin floor. 

EMERGENCY EXITS. 

For emergency routes of escape and exits, see fig­
ure 3-8. 

PILOT'S COMPARTMENT SLIDING WINDOWS. 

The pilot's compartment sliding windows are nor­
mally opened or closed by actuating the handle, lo­
cated on the bottom of each window. The windows 
may be opened and will lock In any detent pOSition 
when the handle Is released. The sliding windows 
can be. jettisoned from any position, from open to 
closed, to provide emergency exits. The manual 
emergency release handles marked EMER RE. 
LEASE PULL are located on the lower edge of each 
Window, InSide the pilot's compartment. The win­
dows can be jettisoned outward and downward by 
pulling the release handle In the direction of the 
arrow. The windows can also be released from the 
o)1tslde by turning the handle marked EXIT RE­
LEASE - PRESS BUTTON-TURN HANDLE PULL 
OUT WINDOW. 

PERSONNEL DOOR EMERGENCY EXIT. 

The lower door of the personnel door Is normally 
opened and closed by the handle marked OPEN and 
LOCKED with direction arrows. The upper door of 
the personnel door Is normally opened and closed by 
the handle marked OPEN and CLOSED with a direc­
tion arrow pointing to open. The upper door can be 
jettisoned by pulling down on the yellow knobbed 
handle marked EMERGENCY RELEASE, TURN with 
direction arrow at lower aft corner of the upper 
door, and pulling lower end of the support tube 
from the fitting on the forward portion of the fuse~ . 
lage, and pushing outward. The panel also may be 
released from the outside by turning the handle 
marked EXIT RELEASE, TURN with a direction 
arrow, located to the bottom and right of the window. 
The lower half cannot be jettisoned. 

CAmNDOOR. 

The cabin door Is normally opened and closed by the 
handle marked OPEN with a direction arrow. The 

handle also friction locks the door In any open posi­
tion to facilitate 1nf1lght operations that require the 
door to be open. The cabin door Window can be re­
moved to provide an additional emergency exit by 
actuating the emergency release handle, marked 
EMERGENCY RELEASE PULL with a direction 
arrow below ~ cabin door window. Around the 
window Is a solid yellow line marked CUT FOR 
EMERGENCY RESCUE. 

CABIN WINDOWS. 
( 

The two cabin windows. one on each side of the 
cabin may be pushed out for emergency exit by 
sharply striking the comer of the window. Each 
window Is marked EMERGENCY EXIT WINDOW 
PUSH OUT • Cabin windows are not suitable as 
bailout windowl. 

PILOT'S, COPJLOT'S, AND FLIGHT MECHANIC'S • 

SEATS. 

The pilot's and oopllot's seat. are located slde-by­
side In the pilot's compartment. The pilot's seat Is 
on the right. The track-mounted seate are designed 
to accommodate back-type parachutes and seat.type 
pararafts (PK-2). Both seata have a II-Inch range 
of height adjustment, a 8 1/2 Inch forward and aft 
adjustMent, and are equipped with safety belts and 
shoulder harnesses.. The ·8eats are also equipped 
with cushions that are Intercllangel\ble With the para­
raft and parachute. 

SEAT HEIGHT ADJUSTMENT LEVER. 

The seat height adj\lltment levers (figure 1-4) are 
the rear leverl at the right aide of the pilot's and 
copilot's seat. The lever II pIIl1ed up to release the 
height adjustment seat lockplns. The seats aided 
by spring-loaded bungees can then be adjusted for 
height by varying the weight upon them. The lock· 
pins wm automatically engage In any of 12 positions. 

SEAT FORWARD AND AFT ADJUSTMENT LEVER. 

The seat forward and aft adjustment lever.s (figure 
1-4) are the front levers on the right side of the 
pilot's ilnd copilot's seat. The l~er Is pul~ed up to 
release the forward and aft seat adjustment locilplns. 
The lever must be held up while the seat Is moved on 
the tracks fo""rd or aft as desired. The lockplns 
will automatically engage In any of eight positions 
when the lever Is released. . 

SHOULDER HARNESS LOCK LEVER. 

A two pOsitiOn shoulder harness lnertlB reel lock 
lever IS locsted on the left side of each seal. When 
the lever Is In the unlocked (aft) position, the 
shoulder harne.s wtIl extend .to allow the occupant 
to lean forward; however. the Inertia reel wtIl 
automallcally lock If an Impact force between two 
and three g's In any direction Is encountered. 
When this occurs, the inertia reel wtIl remain 
locked until the lever Is moved to the locked 
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position and then to the unlocked position. When 
the lever Is placed In the locked (forward) posi­
tion. the shoulder harness cable Is locked so 
that the occupant Is .prevented from lelUllng for­
ward. The locked position Is used to provide an 
added safety precaution when a crash landing 1_ 
anticipated, or when desired during critical op­
erations. 

FLIGHT MECHANIC'!! SEAT. 

The flight mechanic's seat Is Installed on the ASE 
control compartment (broom closet) wall, behind 
the pilot's. The seal Is removable but Is normally 
folded 'lllainst the ASE compartment wall. When 
the seat Is in use It extends in front of the pilot's 
compartment entrance. The back and bottom of the 
seat is made of cl\llvae supported by metal tublne. A 
safety belt is attached to the seat. 

21 __ ~~ 

1. T4I~ GEARBOX 
2. INTERMEDIATE GEAR BOX 
3. FIRE EXTINGUISHER·~IQUID SPHERICA~ CONTAiNERS 
4. AUXILIARY HYDRAULIC SYSTEM RESERVOIR 
S. UTlL.ITY HYDRAULIC SYSTEM RESI!RVOIR 
6. PRIMARY HYDRAULIC SYSTEM RESERVOIR 
7. MAIN ROTOR BLAoes DAMPER HYDRAULIC RESERVOIR 
8. ENGINE OIL TANKS 
9. ROTOR SRAKE HYDRAULIC CYLINDER 

10. BATTERY 
11. LANDING GEAR EMERGENCY AIR BOTTLE 
12. TAIL ROTOR, PEDAL DAMPERS 
13. AUXILIARY BATTERY 
14. FORWARD FUEL TANK 
15. AUXIL,IARY'FUEL TANK (2) 
16. EMERGENCY FLOTATION AIR SCiTLE 
17. DEl.E'TED 
18. AFT FUEL TANK 
19. PRESSURE FUELING AND DEFUELING NOZZLE 
20. AIR REFUELING NOZZLE 
21. MAIN f'UEL TANK DUMP PORT 
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AUXIUARY EQUIPMENT. 

The followlne major systems and ItlBms are covered 
in section IV: ' 

Heatlne System 

Antl-Ictna Systems 

Communlcatlon and Associated Electrical Equipment 

Llghtine Equipment 

Cabin (Cargo Compartment) 

Reacue Roiat 

External Cargo Sline 

Trocp Carrylne Equipment 

Miscellaneous Equipment 

Windshield Wiper Syatem 

Windshield Washer Sy_tell) ,! 

APPRoveD FUELS ___ ...,-__ IN OR IN 
(SEE SHlIT 2) 
APPROYID Ol~ (!NOINE) ____ .MI~.~.7801 
APPROYID OIL (A~~ GEAR I 
BOXES) MIL·L4:Ja 
HYORAULIC ~~UID (AUX. 
AND PRIMARY SlRVOS AND 
UTI~IT' USl!RVOIRS) ______ --MIL·,..5606 
HYDRAU~1t PLUIO ( MAIN ROTOR 
DAMPeRS) ·JJIL-H·5606 

I 

~~ ___ 7 

Figure 1·49. Servlctna Diagram (Sheet 1 of 4) 
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FUEL TYPE 

Wide Cut GaBoltn. 

Kerosene 

SERVICING DIAGRAM 

FUELS -
SPECIFICATION FUEL JP-4, Mn.-J-S824 

MILITARY SPECIFICATION NATO SYMBOL 

MIL-J-B624 
JP-4 

MIL-J-5624 . 
JP-5 

RECOMMENDED FUELS 

1'-40 

1'-44 
1'-42 

COMPARABLE 
COMMERCIAL DESIGNATION 

JET A-I 

THE RSCOMME$ED FUEL. FOR THIS ENGINS IS JP-4 OR JP-S. tHE FOLLOWINGUSTING OtvIilS TaOSE 
MILITARY NATO 1'-40 FUELS WHICH ARE INTERCHANGEABLE WITH JP-4. Ttl'RBINIt ENGlNS FUEts, 
WIDE CUT GASOLINS TYPE, NATO 1'-40. 

UNITED STATES 
GREECE 
NSTHERLANDS 
PORTUGAL 
'J'URKSY 
BELGIUM 
CANADA 
FRANCE 
GERMANY 
ITALY 
NORWAY 
UNITED KJNGDOM 
DENMARK . 

MIL-J-5824E· 
MIL-J-6624E 
MIL-J-1I624E 
MIL-J-1IM4E 
MIL-J-S624E 
BA-PT-2 
3-GP-22D 
AIR 3407A 

. JP-4 
JP-4 
.JP-4 
.JP-4 
.JP-4 

VTL-9130-008 AM 1 
AM-C-I'21' 
D.ENG. R. D. 2488 ISS. 3 AM. W 
D.ENG. R.D. 2488188. 3 All; w 
D. ENG; R.D •• 488 ISS. 3 AM. W 

" 
COMMERCIAL JET FUEL - CONFORM TO ASTM TYPE B, JET B. THESE I'UEts t.tMJT STARTING TO 
-6SoF. NATO 1'-40. SPECIFICATION MIL-J-S824, GRADE .JP-4 •. 

COMMERCIAL DESIGNATION 

CALTEX JET. B, CALIF TEXAS OIL CO. 
CITIES SERVICE TYPE B, CITI·ES SERV OIL CO. 
EBSO TURBINE P:UEL 4. HUMBLE on .. AND RlFINERY 
PUREJET TYPE B, THE PURE OIL CO. 
ATF"4. STANDARD VACUUM OIL CO. 
TEXACO AVJET JP-4 TYPE B 

COMMERCIAL JET FUELS - CONFORM TO ASTM TYPE A-I, JET A-I. THBSE FUELS LIMIT STARTJNG TO 
_25°F. NATO 1'-34. 

1-54 

ARCOJET-I 
. AMER):CAN TYPE A-I 
CALTEX JET A~1 . 
440 UNiVER$AL TURBINS FuEl, 
CHEVRON AVIATION "l'URBINS FUEl, NO. 1 
GULI'U"l'E TURBlNE·ttlEl, A 
EBSO TURBO I'UEL1.A 
KEROSENS.- AVIATION TYPE 
PUREJET TYPE A-I 
AEROSHELL 6S0 
AVTUR 50 
AVIATION TURBINS FUEL TYPE A 
AVIATION TURBINS FUEL TyPE I 
CHEVRON TURBINS FUEL TYPE I 

Figure 1-49. ServiCing Diagram (Sheet 2 of 4) 
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AFT-1A 
407 AVJET K-B8 ,. ' 

CO~MERCIAL JET FUELS - CONFORM TO ASTM TYPE A, JET A, THESE FUELS LIMIT ST~RTING TO 
-20 F. NATO F-30. ~ 

ARCOJET-A-l 
AMERICAN TYPE A 
CALTEX JET A 
ClTIES SERVICE TYPE A 
CONOCO JET eo 
PIULLIl'S KEROSENE, GR~E TF 
PUREJltT A ' 
RICHFIELD TURBINE FUEL A 
SINCLAIR SUPERJET FUEL 
AEROSHELL 640 
AVTUR 40 
406 AVJET K-40 

REFER TO NATO INTERCHANGEABILITY TABLES, T.O. 42Bl-1-15, FOR NATO NATIONAL bPEClFICA­
TIONS FOR ALTERNATE FUELS IF THE NEED REQUIRES FUEL FROM NATO COUNTRIES. ! 

NOTE 

A FUEL CONTROL ADJUSTMENT IS REQUIRED WHEN FUEL TYPE IS CHANGED. 

ALTERNATE FUELS 

WHEN JP-4 OR JP-5 IS NOT AVAILABLE, FUELS LISTED IN T.O. 42Bl-1-14 MAY BE tJBED ~ ALTER-
I NATES. THE GROUPS ARE lJSTED IN ORDER OF PREFERENCE. I 

NOTE . i 

MIXING OF FUELS IS NOT RECOMMENDED BECAUSE OF PROBLEMS ENCOUNTERED WJTH 
FUEL CONTROL SETTINGS. (Refer to MlXEDrUELS VB. TYPB OF START TO EXPECTiCHART, 
SECTION VII). I 

NOTE , 
MANUAL ADJUSTMENT OF FUEL CONTROLS MAY BE NECESSARY WHEN USING CERTAIN AL-
TERNATE FUELS TO AVOID EXCEEmNG RPM" T5 OPERATING LIMITS. I 

JP-5 JET FUEL- THESE FUELS lJMIT STARTING TO _550 F, NATO F-44, SPEClFICATION MIL-J-5824. 
WHEN JP-5 FUEL IS USED, THE FUEL DENSITY ADJUSTMENT ON THE FUEL CONTROL AND FLOW DIY­
IDER WILL BE CHANGED TO THE JP-5 POSITION, SEE T.O. aI-TN-a. THE FOLLOWING t.IsTING GIVES 
THOSE MIlJTARY NATO F-44 FUELS WHICH ARE INTERCHANGEABLE WITH JP-5. 

CANADA 3-GP-24C 
GERMANY VTL-9130-007 AM. 1 " 9130-010 A 
ENGLAND D .• ENG. R.D. 2496 ISS. 1 AM. 1 A I 

WHEN CHANGING FROM JP-5 TO JP-4 FUEL AND WITH THE FUEL CONTROL AND FLOW m~DER .NOT 
PROPERLY ADJUSTED FOR THE CHANGE IN FUEL, HOT STARTS WILL OCCUR. HOWEVERI WHEN 
CHANGING F~MJP-4 TO JP-& FUEL UNDER THE SAME CONDITIONS, COLD HANGUPS OR ~LOW ACCEL-
ERATION WILL BE ENCOUNTERED. ~ 

COMMERCIAL JET FUEL - CONFORM TO ASTM TYPE B, .JET B.THESE FUELS lJMIT STA TING TO 
-65~. NATO F-40, SPEClFICATIONMIL-J-5624, GRADE,JP-4 AND JP-6, JET A-I. I 

NOTE i 
FOR AN ADmTIONAL lJSTING OF APPROVED ~lJTARY AND COMMERCIAL FUELS REfER TO 
T.O. 42BI-1-14. ' 

APPROVED OIL (ENGINE) MIL-L-7808 

APPROVED OIL (ALL GEAR 
BOXES) MIL·L-23899 

Figure 1-49. ServiCing Diagram (Sheet 3 of 4) 
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HYDRAULIC FLUID (AUX. 
AND PRIMARY SERVOS .AND 
UTILITY RESERVOIRS) ." MlL-H-5606 

HYDRAULIC FLUID (ROTARY 
WIND DAMPERS) MlL-H-5606 

EXTERNAL ELECTRICAL POWER REQUIREMENTS 

DC 28 VOLTS, 750 AMPS CONTINUOUS, 1000 AMPS INTERMITTENT. 

AC 115/200 VOLT 3 PHASE, A, B,C, PHASE ROTATION, 400 CPS, 'A ST,\NI)ARD.SQUAR)!: 8 PIN PLUG (WYE 
CONNECTION), WITH A MINIMUM CAPACITY OF 30 KVA. 

i-56 

NOTE 

THE MINIMUM RATED EXTERNAL POWER CART THAT MAY BE USED FOR STARTING IS A 115 
A.C. VOLT 3 PHASE 400 CPS. 

Figure 1-49. Servicing Diagram (Sheet 4 of 4) 
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