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External Auxiliary Fuel System. 
(See figure 1-32). 

The external auxiliary fuel system is installed to 
increase the range or endurance of the helicopter. 
The system does not provide fuel directly to the en­
gine, but functions to replenish fuel into the main 
fuel tanks. The system consists of an external aux­
lllary fuel tank, attached outboard of each sponson, 
an external auxiliary fuel tank pressurization sys­
tem, a bomb rack with attaching and release mech­
anisms, and a control panel. The external auxiliary 
fuel tanks may be electrically or mechanically jet­
tisoned. The tanks may be gravity fueled or ser­
viced through the ground pressure and/or air re­
fueling systems. Fuel is transferred to the main 
fuel tanks at a rate greater than dual engine con­
sumption by pressurizing the auxiliary fuel tanks 
with engine compressor bleed air. The tanks may 
be simultaneously pressurized by either or both 
engines. The system operates on 28 volts dc from 
the dc essential bus. The circuit for each tank pres­
surization system is protected by circuit breakers, 
marked LH and RH and under the headings BLEED 
AIR and EXT AUX FUEL TANK, located on the co­
pllot's circuit breaker panel. On CH-3E ID~ and 
all HH-3E helicopters, the tank pressurization sys .. 
tem and tank fuel valves are protected by circuit 
breakers, LH and RH, and under the heading FUEL 
MANAGE, also located on the copilot's circuit break­
er panel. The jettison circuits are protected by cir­
cuit breakers, marked LH and RH, under the head­
ings JETTISON and EXT AUX FUEL TANK, also lo­
cated on the copilot's circuit breaker panel. 

NOTE 

The MASTER POWER switch, lo­
cated on the pressure refueling 
panel, must be placed in the OFF 
position when transferring fuel from 
the auxiliary. to main tanks. 

Ixternal Auxiliary Puel Tank •• 

Each external auxiliary fuel tank (26, figure 1-3) 
weighs 94 pounds empty, has a capacity of 200 gal­
lons, and is interchangeable for use on either spon­
son pylon. The tanks, one mounted outboard of each 
sponson pylon, are attached to bomb racks and 
stabilized by sway braces. When properly installed, 
the release lever is pOSitioned al an angle toward 
the electrical solenoid. The manual release striker 
plate w!ll be positioned between the release lever and 
the electrical solenoid. The electrical solenoid will 
be in the cocked position with approximately one inch 
of solenoid plunger showing. (See figure 1-29.) The 
mounting attitude of the tanks provides expansion 
space whlle refueling in a normal ground attitude as 
well as maximum usable fuel during cruise. The 
tanks may be individually or simultaneously jetti­
soned electrically, and simultaneously jettisoned by 
the mechanical release handle. Self-sealing quick 
disconnects are provided at each tank Une to seal 
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off the appropriate line when the tanks are jettisoned. 
The tanks are pressurized by engine compressor 
bleed air to force the fuel Into the main fuel tanks 
and are refueled through filler caps located on the • 
top of the tanks. When pressure exceeds approxi­
mately 13 psi, the tanks are vented through pressure 
rells! valves In the compressor air inlet line. When 
the auxiliary fuel tanks are empty, compressor .. 
bleed air will continue to flow through the auxiliary ,. 
fuel tanks Into the main fuel tanks, where It Is vent-
ed out the main fuel tank vents until the bleed air 
shut-off valves are closed. The bleed air shut-off 
valves may be closed when the auxiliary tanks are 
'empty, as indicated by decreasing main fuel tank 
levels on the fuel quantity indicating system. Each 
auxiliary fuel tank Is equipped with a thermistor 
and tank vent valve. The thermistors operate In 
conjunction with the ground pressure and air re-
fueling systems to indicate when the tanks are full 
and to then close the auxiliary tank fuel valves. 

NOTE 
The external auxiliary fuel tank 
pressurization should be turned 
off when tanks are empty to pre­
vent any possible loss of engine 
performance. 

NOTE 
External auxiliary fuel tanks are 
not self-sealing or bulletproof 
and constitute a potential hazard 
when exposed to small arms 
fire, and should be jettisoned, 4 
particularly when containing 
unusable fuel. 

Fuel Tank Pressurization Sy.tem. 
The auxiliary fuel tanks are pressurized by engine 
compressor bleed air. The pressurization systems 
contain check valves, a pressure regulator, shut-off ~ 
valves, and pressure relief valves. The cross-feed 
configuration permits both tanks to be simultaneously 
pressurized by either or both engines. The pres-
sure regulator maintains a pressure of 10 psi to the 
shut-off valves when either or both engines are 
operating. Opening the shut-off valves will permit 
the compressor bleed air to pressurize respective 
tanks. The pressure relief valve will vent exces-
sive pressures above 13 psi (Input compressor air 
on accumulated tank pressures) over-board. Each 
shut-off valve Is equipped with a vent to relieve all 
tank pressure when the valve Is closed. The shut-
off valves are controlled by switches, located on the 
auxiliary fuel control panel. 
Auxiliary Puel Control Panel. 
The auxiliary fuel control panel, located on the 
cockpit console (figure 1-18), contains all switches 
for operation of the pressurization system and elec- ~ 
trlcally jettisoning the external auxiliary fuel tanks. 
The switches that are appropriate to the left tank 
are under the general heading L TK, and the switches 
that are appropriate to the right are under the gen­
eral heading R TK. The respective pressurization 
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ESTIMATED 
FUEL QUANTITY DATA 

(JP-4) 

CONFIGURED FOR EXTERNAL AUXILIARY FUEL TANK INSTALLATION 

_UEL USABLE UNUSABLE FULL Y SERVICED 

US US US 
TANKS GALLONS POUl""!)S GALLONS POUNDS GALLONS POUNDS 

~FWDMAIN 311.02 2021.16 3.48 22.6 314.5 2044.2 
(337.52) (2193.9) (341) (2216.5) 

AFT MAIN 313.3 2034.4 2.60 16.9 315.9 2051.3 
(307.4) (1998.1) (310) (2015) 

, 
TOTALMAIN 624.32 4056 6.08 39.5 630.4 4095.5 

(644.92) (4192) (651) (4231.5) 

AUXILIARY 386.7 2523.5 2 13 388.3 2523.9 
TANKS (398) (2587) (400) (2600) 

TOTAL USABLE FUEL WITHOUT EXTERNAL 624.32 GAL. 4056 LB. 
AUXILIA;RY TANKS (644.92) (4192) 

• TOTAL USABLE FUEL WITH EXTERNAL 1011.02 GAL. 6579.5 LB. 
AU'XILIARY TANKS (1043.32) (6781. 6) 

NOTES 

I FUEL CAPACITIES DETERMINED AT 1-1/2 DEGREE NOSE-UP ATTITUDE. QUANTITIES SHOWN IN 
PARENS ( ) ARE FOR GRAVITY REFUELING AND OTHER QUANTITIES ARE iFOR P;R)iJSSURE REFUELING. 
USABLE FUEL DETERMINED All' ~ DEGREE NOSE-DOWN ATTITUDE FOR, SOTHPRj!:SSTiJRE AND 
GRAVITY REFUELING. 

3. 
4. 

FUEL DENSITY of 6.5 LB/GAL at STANDARD DAY TEMPERATURE. 

.5. JP-8 FUEL DENSITY OF 6.7 LB/GAL AT'STANIDARD"DA¥ TEMPERATURE. 
THE EMPTY EXTERNAL AUXILIARY FUEL WlANKS'WEIGH 94 POUNDS. ' 

6. AS THE AMOUNT OF FUEL THAT CAN ,BE RECEI'WEDIN THE AlJXJLItA<RY:FUEL TANKS VARIES GREAT­
LY DUE TO THE HIGH LEVEV'SHUT-OFF SENSlNGSYS<DEM,' IT WILL ,BE 'NECESSARlY FOR THE PILOT 
TO REQUES<D THE TOTAL AMOUNT OF FmEL'TRANSFERRED'IBY THE'TANKER TO DETERMINE THE 
TOTAl/AMOUNT OF FUEL AVAILABLE. TO:DATE, DATA 'HAS SHOWN THAT THE AMOUNT OF FUEL 
RECEIVED VARIES ,FROM 150 TO 180 GALLONS PER'TANK.i , 

7. THE INSTALLATION VARIATIONS OF EACH FUEL TANK MAY CAUSE THE TOTAL CAPACITY OF A 
TANK TO VARY A:SMUCH AS + 3 GALLONS. 

Figure 1-26. Fuel Quantity Data (Configured for External Auxillary Fuel Tank Installation) 

Switches, with marked positions PRESS and OFF, 
~ control the pressurizatioil shUt-off .Jalves and .wX" 
, iliary tank fuel valves. PlaCing a pressul'lzatiolF 

switch in the PRESS position will 0llen the aWro­
priate shUt-off valve permitting 'the' reSpective 'tank 

~
to be pre" ssu, rized an,d, Simultan, eou, SlY, "o,pe, n, the au,' ,X-' liarytank fuel'valve permitting fuel to transfe1!' to", 

e main tanks; 'When a switch 'is placed in the '\!IFF 
position the 'bleed «tr shut-off valve aM auxiliary 
tank fuelvalW'i$lcl!osed.''l'he tliree~rded SWitch­
es, all ~iiked J:ETTlSON, are used'toelectricaUy 
jettison t1ieJ!ui~llaryfliel tariks. 'JWhen the switCh 

• under the' gelliir4r'he'a'ding, L"TK l~ actuate\i;'the left 
auxiliar~ fueltlilik' \\iIfUIie' eleiitrtcal1yreleased. 
When tIlesWitiih, urid~dhl!(generar,rlli\adl.ng RTR: is 
actuatiid, 'ther~g!1t ,au~1iaryfuel'iat1'I<'wmbe elec­
trically relea'seci; 'A:ctuatlrig'tlie SWitCh'under the 

general heading BOTH TKS will simultaneously' elec-
trically release both tanks. " 

Auxllla,y Fuel Tank Manual Relea.e Hal'l~II'f' .'" 

The manual releas~ handle, 19cated ontli,cGctwit "i 
console (figurll 1~1~), is actu~dto sinlt!~~ClQu~ly: 

tank
mechani,CallY release b0tb, ,ex;ternalauxi~, ary fu~~ ", ,Ii 

s. . , 
" , '" '(\;1(' 

• 



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

FUEL QUANTlTY DATA 
(JP 4) 

EXPLOSION SUPPRESSION FOAM INSTALLED 

,USABLE ,UNUSABLE 

FUEL US US 
TANKS GALLONS POUNDS GALLONS POUNDS 

FWD 330.2 2146.3 2.9 18.9 
MAIN (325.1) (2113.2) (10.9) (70.8) 

AFT 297.0 1930.5 4.4 28.6 
MAIN (323.6) (2103.4) (14.4) (93.6) 

,TOTAL 627.2 4076.8 7.3 47.5 
'MAIN (648.7) (4216.0) (25.3) (164.4) 

AUXI- 386.7 2513.5 2 13 
LIARY (398) (2587) 
TANKS 

(No foam installed in External Auxiliary Tanks) 
, TOTAL USABLE FUEL WITHOUT EXTERNAL 

AUXILIARY TANKS 

TOTAL USABLE FUEL WITH EXTERNAL 
AUXILIARY TANKS 

NOTES 

627.2 
(648.7) 

1013.9 
(1046.7) 

FULLY SERVICED 

~ US 
GALLONS POUNDS 

337.7 2169 
(336.0) (2184) 

303.7 1974 
(338) 2197 

637.4 4143 
(674) (4381) 

388.3 2523.9 
(400) (2600) 

4076.8 
(4216.0) 

6590.3 
(6803.0) 

11. FUEL CAPACITlES DETERMINED AT 1-1/2 DEGREE NOSE-UP ATTlTUDE. QUANTITlES SHOWN IN ~ 
PARENS ( ) ARE FOR GRAVITY REFUELING AND OTHER QUANTlTlES ARE FOR PRESSURE RE- , 
FUELING. 

2. USABLE FUEL DE TERMINEDAT 1 DEGREE NOSE-DOWN ATTlTUDE. 
3. FUEL DENSITY OF 6.5 LB/GAL AT STANDARD DAY TEMPERATURE. 

• 4. ONE EMPTY EXTERNAL AUXILIARY FUEL TANK WEIGHS 84 POUNDS. 
5. AS THE AMOUNT OF FUEL THAT CAN BE RECEIVED IN'THE AUXILIARY TANKS VARIES GREATLY 

DUE TO THE HIGH LEVEL SHUT-OFF SENSING SYSTEM, IT WILL BE NECESSARY FOR THE PILOT TO 
REQUEST THE TOTAL AMOUNT OF FUEL TRANSFERRED BY THE TANKER TO DETERMINE THE 
TOTAL AMOUNT OF FUEL AVAILABLE. TO DATE, DATA HAS SHOWN THAT THE AMOUNT OF FUEL 
RECEIVED VARIES FROM 150 TO 180 GALLONS PER TANK. 

Figure 1-27. Fuel Quantity Data (Helicopters Modified by T. O. IH-3-609) 

Internal Auxiliary Fuel Tank Dumping System. 

Those CH-3E helicopters prior to III equipped 
with internal auxiliary fuel tanks, have the capa­
bility of dumping auxiliary fuel at a rate of approxi­
mately 560 pounds per minute in level fUght. Each 
auxiliary fuel tank is equipped with a fuel jettison­
ing (dump) line and an electrically operated dump 
valve that has a manual override. The dump valve 
is activated by movement of a toggle switch located 
on the auxiliary fuel control panel. Fuel is dumped 
through a dump port, located at station 326 in the 
right sponson, and exits from the lower rear. 

Auxiliary .uel Jettison (Dump) Switch. 

The toggle type auxiliary fuel jettison switch, mark­
ed JETTISON and OFF, is located on the auxiliary 
fuel tank control panel on the COCkPit ,console (fig­
ure 1-18). When the switch is piaced in the JET-
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TISON pOSition, fuel is dumped overboard through 
the dump valve. The jettison switch is powered 
from the dc essential bus through a circuit breaker 
marked JETTISON and under the general headil\g 
AUX FUEL CONTROL, located on the, dc circuit 
breaker panel above the copilot. 

Manually Controlled .uel DumplngSy,tom. 

Helicopters modified by T. 0., IH-S-505 are equip- ~ 
ped with a manusIly controlled fuel dumping sys-
tem which permits fuel to be <\limped from the for­
ward msln fuel tank at a rate of 150 pounds per 
minute In level flight from 70 knots to V max knots, 
during descents through full autorotation at 100 
knots, and during water taxi. The syste1ll consists 
of manual fuel close line and dump valves, located 
In the cargo compartment, plus some additional 
hOsing. The dump hosing extends up from the ~ 
through the cargo ,compartment and out j;hrough 
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the outboard tail end of the right sponson. The 
manual fuel dump system must be used in conjunc­

tion with the boost pumps and crossfeed system. 

All boost pumps must be ON, the crossfeed OPEN, 
and engines operating, before fuel dumping can be 

attempted. 

, CAUTION' 

The manual fuel dumping system 
will dump the entire fuel load 
from the forward tank if not mon­
itored. The system uses the 
existing fuel.boost pumps in the 
forward tank and does not pro· 
vide the protection of 500 pounds 
reserve in each tank that the 
rapid fuel dumping system pro­
vides. 

NOTE 

Whenthe manual fuel dump sys­
tem valve is in operation, fuel 
boost pump failure lights and 
fuel filter bypass lights may 
illuminate. This is a normal 
condition caused by a drop In 
prime fuel pressure and the re­
sultant pressure differential a­
cross the fuel filters. The fuel 
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boost pump failure lights should 
go out when the fuel pressure 
stabilizes upon releasing the 
manual fuel dump valve. ' 

NOTE 

Whenever the manual fuel dump 
system is installed, the decal of 

instructions must be Installed on 
the instrument panel. 

Manual Fuel Close Line Vcllve. 

The manual fuel close line valve (figure 1-31), lo­

cated 011 the right side of the cargo compartment, 

shuts off fuel from the forward fuel tank. Whenever 
the close line manual valve is closed and the cross­

feed is CLOSED, no fuel is flowing to the No. 1 
engine. 

Manual Fuel Dump Valve. , 
The manual fuel dump valve, located in the cargo' 

compartment, is manually opened whenever fuel 
dumping is required. The manual fuel dump valve 

allows only fuel from the forward tank to be dumped. 

'I' 

" ,/ 

,',; 

;,' 
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Figure 1-29. Proper External Auxiliary Fuel Tank To Bomb Shackle Installation 

Rapid Puel Dumping System. 

CH-3E 1r!I~ and all HH-3E helicopters are equipped with a rapid fuel dumping system. The system con­
sists of a fuel dump valve for each main tank and a 
fuel dump pump that pumps the fuel overboard 
through an outlet, located On the right rear fuselage. Fuel may be dumped from both main tanks at a rate 
of apprOximately 880 pounds per minute in level 
flight from 70 knots to V max knots and during de­
scents through full autorotation at speeds from 70 to 
100 knots. The system will pump all fuel overboard 
from the main tanks, except for 500 pounds in each 
main tank. 

.uel Dump Valve •• 

The fuel dump valves, one for each main tank, are 
electrically operated by switches on the pressure 
refueling control panel. The valves may also be 
manually opened and closed by use of a manual over­
ride handle located on each valve. The fuel dump 
valves are controlled by switches, marked FUEL 
DUMP, located on the pressure refueling panel. The 
switches have.marked positions FWD and OFF and 

'I\!II AFT and OFF to designate ·the tank valve they con­
trol. The FWD and AFT positi')lls are the ON posi­
tion for the switches. The fuel dump valves operate 
from power supplied by the de essential bus and are 
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protected by circuit breakers, marked FWD TANK 
and AFT TANK, under the general headings FUEL 
DUMP and INFLT REFUEL, located on the copilot's 
circuit breaker panel. 

Fuel Dump Pump. 

The fuel dump pump is automatically turned on and 
off when either or both of the fuel dump switches 
are actuated. The pump also contains a thermal 
protective circuit that will shut the pump off if fuel 
is no longer flowing through the pump to preclude 
damage from the pump overheating. The fuel dump 
pump operates from power supplied by 'the ac es­
sential bus and is protected by circuit breakers, 
marked INFLT REFUEL PUMP DUMP, located On 
the pilot's circuit breaker panel. 

GROUND PRESSURE AND AIR RIPUILING SYSTEMS. 

HH-3E helicopters are equipped with ground pres­
sure and air refueling systems (fIgure 1-32). Ch-3 
E helicopters Ir!I ~ are equipped With prOvisions for 
the ground pressure and air refueling systems. 
Both systems utilize the same plumbing and system 
components, except the ground pressure refueling 
system is refueled through a pressure refueling a","' 
dapter located on the lower fuselage below the en" 
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Figure 1-30. Dual Internal Tartk Auxiliary Fuel System DIagram 

trance to the cargo compartment. The ground pres­
sure refueling system does not use bleed air. The 
air refueling system is refueled through a probe, 10-

I cated on the right side of the forward fuselage, which 
is extended and retracted by compressor bleed air. 
Both systems are controlled from the pressure re­
fuel control panel marked PRESSURE REFUEL, lo­
cated on the top and center of the instrument panel. 

Ground 'Preaaure Refueling. 

Since the control switches, indicator lights, and Sys­
tem cGmpenents operate'in the' same' mariner, for bath 
systems, they Will :Mdiscussed under the headirig 
Air Refueling System ,in this section. 

PreaaureRefuell~gAdapter. ~ 

Thepressulle refuel1ng adapter (20, f,guV6'1-3),10-
cated on' the, lowevfuselagebelew !the' 'entrl!:Ma to the 
cargo oompartment, is the 'slngle-polrtt !hose 'attaclJ­
ment that is used to Simultaneously pressure refuel 
all fuel tanks, 

Air Refueling Syatem. 

The air refueling systemcortsfsts of a refueling 
probe, bleed air selector artd'Shut-off~alves, flow 
sensors, vent valves, surgElvalves, pressure refuel­
ing shut-off and high-level sensor valves, and a con­
trol~anel. 

"'~f'l.'I~~! pf~~ •. 
Thettltractable refUeling probe (16, figure 1-3), 10-
c~t~'d",dJ\;' the %rwardright~hand side of the helicopt­
er, 'ts'eJatiiu;ledluid retracted by compressor'bleed 

'a:id "'t')1el 'system can either operate on bleecl'lllr ." ' 
~r\J1t1 efthe~erigl:ne, Or from bothenglnesSimulbine_ 
O)!~ly ;Clieck valves are installed to preveJ!f'bl~~d 
aIr from floWin~to,an inoperative eng!ne'dUrin'g' 
sin~te engirie operation. ,The prObecontafirsI 16l!lti' 
actuators that lock the probe in theiixtelil/e,d"6~ '1'11'­
tracted position and cause condition lights to illumi­
nate to indicate the probe condition. 
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Figure 1-31. Manual Fuel Close Line and Dump Valves 

Bleed Air Selector and Shut-off Valve •• 

The bleed air selector and shut-off valves control 
the flow of bleed air to the refueling probe. Both 
valves are controlled from the pressure refueling 
panel. The shut-off valve controls the flow of bleed 
air to the bleed air selector valve and contains a re­
lief valve that opens when the shut-off valve is 
closed, if the pressure exceeds 220 psi, and closes 
when the pressure drops to 160psi. The bleed air 
selector valve selects bleed air to extend or retract 
the refueling probe. The selector valve also con­
tains a relief valve that opens if inlet port pressure 
exceeds 220 psi and closes when the pressure drops 
to 160 psi. 

.Iow Sen.orl. 

The flow sensors, one located in the inlet fuel line 
to each tank, Will sense a fuel flow above 2 :!: 1 gpm 
and cause the appropriate fuel flow indicator light to 
illuminate • 

Pre •• ure Refueling Shut-off and High Level Sen.or 
Valve •. 

The pressure refueling shut-off and high level sen­
sor valves, located In each main tank, control the 
flow and fuel level during ground pressure and air 
refueling operations. The pressure refueling shut­
off valves open when fuel presSure Is applied and 
permit fuel to flow to the tanks. The high level sen­
sors close when the fuel tanks have reached their 
full capacity and cause the pressure refueling shut­
off valve to close and shut off the flow of fuel. The 
high level sensor. valves are also the test component 
for the PRE-SHUT-OFF TEST function. 
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Pre •• ure Refueling Control Panel. 

The pressure refueling control panel (figure 1-33), 
located on the top and center of the instrument panel, 
marked PRESSURE REFUEL, contains the control 
switches and condition lights for the ground pres-

lector switches and condition lights are used in the 
sure and air refueling systems. The fuel tank se- 4 
same manner for both ground pressure and air re­
fueling operations. The control panel contains the 
fuel dump switches, the controllable spotlight rheo-

. stat, main and external auxiliary fuel tank selector 
switches and condition lights, and fuel level shut­
off test switch, a control panel light test switch, the 
air refueling probe control switch and condition 
lights, and the master power switch. The fuel 
dump switches, under the heading FUEL DUMP, 
have marked positions FWD and OFF and AFT and 
OFF respectively. Placing the switches in the 
FWD and AFT positions will open respective dump 
valves to the forward and aft main fuel tanks, ener­
gize the fuel dump pump and cause all but 500 
pounds of fuel In each main tank to be dumped over­
board. The main fuel tanks may be Simultaneously 
or Individually selected for fuel dumping. The 
switches should be placed in the OFF position when 
500 pounds of remaining fuel is noted on the fuel jj 
quantity indicators. The controllable spotlight rhe- .. 
ostat, marked PROBE LIGHT, with marked positions 
OFF and MAX, is rotated out of the OFF position to 
vary the Intensity of the controllable spotlight (14, 
figure 1-3) during night air refueling operations. 4 
The external auxiliary fuel tank selector sWitches 
and condition lights are under the heading EXT 
TANKS. 'The auxiliary fuel tank selector sWitches, 
marked SELECT, have marked postions LEFT and 
RIGHT and OFF. Ptaclng the switches in the LEFT 
and RIGHT positions will open both auxiliary fuel 
tank fuel valves and allow fuel to flow to the tanks. 
The fuel flow condition lights, marked LEFT FLOW 
and RIGHT FLOW, respectively, will illuminate to 
Indicate that fuel is flowing to the tanks through the 
flow sensors. The flow lights may flicker on and 
off any time the probe is in an intermediate position. 
The fuel level lights, Will illuminate to show the 
tanks are full. When the fuel level lights illuminate, 
the fuel flow condition lights will go out as the therm­
istors, one located in each auxiliary tank, also close 
the fuel valves when they sense that the tanks are 
full. If the LEFT FULL or RIGHT FULL light re­
mains on after fuel is transferred to the main tanks, 
reaccomplish the auxiliary tank transfer operation. 
The external auxiliary tanks may be Simultaneously 
or Individually selected for refueling. The main 
fuel tank selector switches and condition lights are 
under the heading MAIN TANKS. The main fuel tank 
sEllector Switches, markEld FWD and AFT, have 4 
marked positions SELECT and OFF. PlaCing the 
FWD and AFT switches In the SELECT position, 
opens the pressure refueling shut-off valves to allow 
fuel to flow to the tanks. The fuel flow condition 
lights, marked FWD FLOW and AFT FLOW, re­
speCtively, Will illuminate to Indicate that fuel is 
flowing to the tanks through the flow sensors. The 
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FWD and AFT selector switches should be left in the 
SELECT position at all times unless it is not desired 
to service a particular tank during a fuel transfer or 
air refueling operation. When the main tanks are 
full, the fuel flow condition lights will go out as the 
high level sensor valves, one located in each main 
tank, close the pressure refueling shut-off valves 
when they sense that the tanks are full. All four 
fuel tanks, two main and two external auxiliary, may 
be simultaneously or individually selected for re­
fueling. The fuel level shut-off test switch, marked 
PRE-SHUT-OFF TEST, is depressed to test the in­
tegrity of the high level sensor and pressure refuel­
ing shut-off valves. 

NOTE 

Master power switch must be 
ON to check PRE-SHUT-OFF 
TEST system. 

Depressing the fuel level shut"off test switch, after 
ground pressure or air refueling operations have 
started, will cause the fuel level sensor valves to 
simulate a tank full condition and close the pressure 
refueling shut-off valve. This will stop the flow of 
fuel and cause the fuel flow condition lights to go 
out. The fuel leve shut-off test circuit is powered 
from the dc essential bus and is protected by cir­
cuit breakers, marked FWD TANK and AFT TANK 
and under the headings PRE-CHECK and INFLT RE­
FUEL, located on the copilot's circuit breaker panel. 
Releasing the test switch will restore the system to 
a normal condition. The control panel llght tesl 
switch, marked PNL LAMP TEST, is depressed to 
check the integrity of the bulbs in the various con­
dition lights. The air refueling probe selector 
switch and condition lights are under the heading 
PROBE. The probe selector switch, with marked 
positions REFUEL and STOW, is actuated to extend 
and retract the refueling probe. When the switch is 
placed in the REFUEL position, the bleed air shut­
off and selector valves are actuated to permit bleed 
air to extend the probe. When the probe is fully ex­
tended and locked, the READY condition light will 
illuminate. The probe will first bounce away from 
the fully extended position then reseat itself before 
the latching. mechanism engages to hold it in the 
fully extended position and cause the READY light to 
illuminate. Placing the switch in the STOW position 
will cause the bleed air shut-off and selector valves 
to actuate to permit bleed air to retract the probe. 
If the probe should not fully retract and/or lock, the 
NOT STOWED condition light will illuminate. If the 
refueling probe fails to extend or retract completely, 
stop operation and recycle by first turning off the 
master power Switch, recycling the probe selector 
switch, then turning the master power switch back 
on. The control circuits for the refueling probe are 
powered from the dc essential bus and protected by 
a circuit breaker, marked BOOM CONT and under 
the heading INFLT REFUEL, located on the oopilot's 
circuit breaker panel. The master power switch, 
marked MASTER POWER, with marked positions 
ON and OFF, must be in the ON position to energize 
the ground pressure and air refueling systems. The 
master switch must be in the OFF poSition when fuel 
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is being transferred from the external auxiliary fuel 
tanks to the main fuel tanks, and when it is desired 
to bypass the dimming circuit and have the control­
lable spotlight operate'as a bright light only. 

NOTE 

The standby compass is not re­
liable when the pressure refuel­
ing panel is energized and oper­
ating. 

NOTE 

If the probe has just been stowed, 
wait approximately one minute to 
allow the system to bleed before 
extending the probe again. 

ELECTRICAL POWER SUPPLY SYSTEM. 

The lW,l!;~ 
by a 

electrical power is supplied 
Alternating current is 

dc system. 

ALTERNATING CURRENT SUPPLY SYSTEM. 
\ 

Two alternating current generators are the primary 
source of power for the ac electrical supply system 
(figure 1-34). Other sources of alternating current 
are the dc powered ground Inverter and the ac ex­
ternal power receptacle. An auxiliary power unit Is 
also provided that drives the generators through the 
main gear box accessory section when the rotor rpm 
is below 100% Nr • 

Generator.. 

The two 20KVA, 115/200-volt, three-phase, self­
cooled, brushless, self-exciting generators are 
mounted on, and driven by, the accessory section of 
the main gear box. Each generator has a prorated 
capacity of 25KVA at 15,000 feet altitude and a OAT 
of l00C. The auxiliary power unit powers the main 
gear box accessory section to drive the generators 
when the rotor rpm Is below 100% Nr • When rotor 
speed reaches 100 percent rpm, the accessory sec­
tion is driven through the main gear box. Each gen­
erator output is directed through a respective super­
visory panel that provides control and protection of 
the electrical system from underfrequency, over­
voltage, and open-phase protection. The underfre­
quency protection Is not available when the weight of 
the helicopter Is removed from the landing gear 
wheels. The No. 1 generator normallY furnishes 
power to the ac essential bus. Each generator is 
controlled by a respective generator switch located 
on the overhead switch panel in the pilot's compart­
ment. Generator power Is supplied to the super­
visory panel whenever the generators are operating 
above the cut-in speed (between 92 and 97 percent 
rotor speed). The generators are connected directly 
to the helicopter's system whenever the generator 
switches are placed in the ON position, provided the 
supervisory panens satisfied that voltage output as 

1-41 



T.O. lH-3(C)E-1 

AIR REFUELING 
PROBE 

NO.1 
ENGINE 

@, 
STOW 

BLEED AIR 
VALVE 

LOWFUE~ 
PRESSURE NO.2 fUEL 
WARNING FLOWMETER 

FIRE 
SHUTOFF 
SELECTOR HANDLE 

SHUTOFF 
SELECTOR HANDLE 

LOW FUEL 
PRESSURE 
WARNING 
LIGHT 

LEGEND 

VENT 

CROSS FEED LINE 

NORMAL FLOW 

.$XXXXXX8& PRESSURE FUEL 

&»"$\\~ BLEED AIR 

__ DUMP FUEL 

ELECTRICAL ACTUATION 

- - - MECHANICAL ACTUATION 

I 
I A'FIT FUEL BYPASS I I 

CAUTION LIGHT I 
AUX TANK 
MANUAL ~ I 
RELEASE .-!I 
HANDLE 

CAUTION LIGHT 

FWD FUEL BYPASS I I 
I 
I 

L. TK :;----, BOTH TANKS 

FIJII I III c u ~ PRESS ~ 
X E , ~ , L , , 

o 0 
N OFF N 

II RoJTK 

P®: !Ii 
OFF ~ 

Figure 1-32. Ground Pressure and Air Refueling System (Sheet 1 of 2) 
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Figure 1-33. Pressure Refueling Control Panel S 16805 (Rl) 

well as frequency output is within the prespribed 
llmlts. Failure of either generator is Indicated by 
failure caution lights, marked No.1 GENERATOR 
and No.2 GENERATOR, located on the caution 
panel. Both generators will continue to generate 
power during autorotation. 

Generator Swltche •• 

The generator switches, located on the overhead 
switch panel (figure 1-13) under the general heading 
1 GEN 2, have marked positions ON , OFF/RESET, 
and TEST. When a generator'swltch Is placed In the 
ON position, generator power is connected through 
the respective main line contactor relay to the ap­
propriate bus. When the NO. 1 generator switch Is 
placed In the OFF/RESET pOSition, the No.1 gen­
erator Is turned OFF and generator cycling Is reset. 
Placing the switch in the OFF/RESET pOSition, then 
ON, will bring the generator back on the line, pro- . 
vlded a tl9mporary over-voltage condition occurred 
and no longer exists. The TEST position of the 
switches is to be used by ground personnel when per­
forming maintenance ,checks. 

Inverter. 

The 100 VA inverter, located In the electronics COm­
partment, is powered by the 28-volt dc essential bus 
'and supplies. U5-volt ao to two 26-volt ac tranSform­
ers, engine fire detectors, fuel quantity indicators, 
and turbine inlet temperature indicators. The trans­
formers step the .inverter voltage dOwn to 26 volts ac 
for operation of instruments connected to the inverter 
bus. The inverter is energized and automaticallY 
connected to the inverter bus when the ac essential 
bus is not' energiZed from the generators or ac ex­
ternal power, and the inverter switch is in the ON 
positiOn. Whenever the acessential bus is energized, 
a relay is actuated that disconnects the inverter from 
the dc power source, regardless of the inverter 
switch pOSition, and connects the transformers, en­
gine fire detectors, . .fuel quantity indicators, and tur­
bineinlet temperature indicators, to the ac essential 
bus. The inverter is protected by a circuit breaker, 
marked INv, located .on the overhead dc circuit 
breaker panel. . 

Inverter Switch: . 

Theinverter switch, marked INVERTI;:n, ON and 
OFF, is located on the overhead switch panel (fig-
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ure 1-13). The ON position connects the i11.verter to 
the dc essential bus. The OFF position disco!"'ects 
the inverter circuit from the dc essential bus. 

o <:'f:t 
AC External Power Receptacle, Switch, and 
Advl.ory Light. 

The 115/200_volt ac external power receptacle (19, I 
figure 1-3) is located on the right side of the .heli­
copter below the pilot's window. External power 
is controlled by a switch, marked EXT PWR, with 
marked positions ON and OFF, located on the over­
head switch panel, through a circuit breaker, mark­
ed EXT PWR, located on the overhead de circuit 
breaker panel. The exte.rnal power switch must be 
In the ON pOSition to utilize an external power source 
connected to the external power receptacle. When ' 
the external power relay Is energized by placing the 
external power switch in the ON position, and the 
external power source is connected. a light, marked· 
EXT PWR ON, located on the advisory panel, will 
illuminate. The external power relay also serves 
to keep the external power receptacle from being 
energized, when not In use. External power is sup­
plied, through the No. 2 line contactor relay to the 
No. 1 line contactor relay to energize the ac es­
sential bus. The ac nonessential bus is energized 
directly from the external power relay. Whenever 
ac external power energizes the essential and non­
essential buses, the respective transformer-recti­
fiers are energized to provide direct current power. 

NOTE 

All ac APU's are not equipped to 
provide a 28-volt dc input. When 
using this type df APU, It is neces­
sary to activate the battery switch 
momentarily to provide dc' current 
for energizing the ac external pow­
er relay. 

Alternating Current DI.trlbutlon. 

Power for the operation of alternating current elec­
tr�cal equipment is distributed through supervisory 
panels that provide control and protectiop,ofthe sys­
tem, then through the appropriate line contactor re­
lay to the essential and nonessential buses. 
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The. ac es~ential OO:s is normally powered by the 
No. ,1 generator, or byac external power, when 
connected, and the external power switch is in the 
ON position. The essential oos is energized 
through the No. I generator contactor relai and 
distributes power to all of the essential ac operated 
equipment, the No.1 transformer-rectifier, and 
the two transformers, which step down voltage to 
26 volts for the operation of certain radio facilities 
and pressure instruments. Failure of the No. I 
genera,tor causes the No. l.main line contaetor to 
autonuitical\y transfer the essential bus to the No. 2 
generator ~d drop the pgpe§§AgtjaJ Pu § frpw the 
§ye1;em. 

Inv.rt.r Ius. 

The inverter bus is energized by alternating current 
through tWo'transformerS that step 115-volt ac pow­
er down to 26 volts for the operation of certain pres­
sure instruments that are essential for safe engine 
operation. The transformers and inverter oos are 
ener~zed l!y the ac essential bus when energized 
from any ac power source. The transformers and 
inverter bus are energized by the inverter when­
ever the ac essentia.l bus is de-energized and the 
inverter switch is in the ON position. 

NOTE. 

The Inverter bus is not separately 
identified on the Circuit breaker 
panels. 

AC Non •••• ntlallu ... 

The ac nonessential oos Is normally powered by the 
No .. 2 gen<!rator i or by ac external power, when 
connected, and the external power switch Is In the 
ON position. The nonessential oos is normally 
energized througi) the No. 2 generator contactor re­
lay and the nonessential bus contactor relay. The 
nonessential bus distrlootes power to the nonessen­
tial equipment and the No.2 transformer-rectifier. 

of 

Indicator, 
which is normally' powered by the No. 2 generator, 
is automatically transferred to the ac essential oos. 
The nonessentlalQus 'contactor relay, energized by 
the No. l.generatpr, normally connects the No.2 
generator.outputto the nonessential oos. When the 
nonessential bus ,contactor relay Is de-energized by' 
loss of No. I generator output, the nonessential oos 
is dropped from the system and the No. 2 generator 
output is directed to the essential bus. When the 
nonessential bus contactor relay is energized by· No. 
I generator output, and the No. 2 generato","!s in­
operative, the No. I generatorcontactor relay in­
sures, that No. 1 genera~or outpuHs directed only to 
the essentialoos. and the nonessential bus is dropped 
from the system. 

T .0. IH-3(C)C-I 

Autotr,an.form.r. 

An autotransformer on the pilot's circuit breaker 
panel support provides a SOUrce of 26-volt ac for 
the operation of radio equipl)1ent by reducing 115 
volt ac power from the No. I generator or ac ex­
ternal power receptacle. 

Isolation and Autotran.form .... 

The 115/26-volt ac isolation and autotransformers 
on the pilot's circuit breaker panel support serve 
two functions. The isolation transformer iso~tes 
the operating circuit conrtecteq. across ,its secondary 
winding and places a load across the phase C and 
phase A output of the inverter to provide a better 
balanced load. It also provides 26-volt ac for the 
utility hydraulic pressure, auxtliary hydraulic pres­
sure, and No. 2 engine oil pressure indicators and 
No.2 engine torquemeter. The autotransformer 
provides 26-volt ac for the primary hydraulic pres­
sure, transmission oil pressure, ,No. 1 engine oil 
pressure indicato~s, and the No. I engine torque­
meter. 

Alt.rnatlng Curr.nt Circuit Ir.ak, •• " 

Alternating cur~ent cl~cuit breaker s, Il.!:!lte,cgn.g t\le 
~~ '\~, g)r~\jlti<, are located ",n'the overhead cir­
cuit breaker panels (figure 1-36Ya.JlQ.v.aJhe pilot! s 
and COpilot's headsilt'thepllpt"s compartment. The 
circuit breaker pariel located above the ~ b.ead 
contains _ Circuit breakers that protect the as' erysenttaJ 
oos loads, and the circuit breaker panel located 
above the COPilot'~d contains circuit br,eak~l'S 
that protect the 'Qgies,eptlal buS loads. All cir .. , 
cult breakers are marked as to the circuit they pro­
tect and are of the push-pull type that may be reset. 
Any malfunctioning circuit may be Isolated from'the 
ac power supply system by pulling out Its circuit 
breaker. 

DIREelT CURRINT POWER SUPPLY S~STIM. 

cur­
are the battery arid the dc external pow­

er receptacle. 

Tran.form.r-R.ctlfl.r,. 

generator. The 
No. I powers the 1 transformer .... 
rectifier throUgh the ac essential bus, and the No. 2 
generator powers the No. 2 transformer-rectifier' 
through the ac nonessential bus. Each transformer­
rectifier is controlled by a respective transformer­
rectifier switch, located on the overhead sWitch, 
panel In the pilot's compartment. The No. I trans­
former-rectifier Is protected by aclreult breaker,,' 
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Figure 1·35, DC Electrical Power Supply System (Typical) (Sheet 2 01 2) 
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marked No.1 XMFR RECTIFIER, located on the ac 
essential bus circuit breaker panel, and the No. 2 
transformer-rectifier is protected by a circuit 
breaker, marked No. 2 XMFR RECTIFIER, located 
on the ac nonessential bus circuit breaker panel. 
The transformer-rectifiers are connected directly 
to the helicopter's dc system whenever they are 
energized by ac power and the transformer-rectifier 
switches are in the ON position. Failure of the No. 
1 transformer-rectifier will be indicated by a light 
on the caution panel, marked ill XMFR RECT, and 
failure of the !'Io. 2 transformer will be indicated by 
a light on the caution panel, marked il2 XMFR RECT. 

Transformer-Redlfier Swltche •• 

The transformer-rectifier switches, located on the 
overhead switch panel (figure 1-13) under the general 
heading XMFR RECT 1 and 2, have marked pOSitions, 
ON and OFF. When the transformer-rectifier 
switches are placed in the ON position, dc power is 
connected through the respective reverse current 
cutout relay to the essential and nonessential buses. 
When both transformer-rectifier switches are placed 
in the OFF pOSition, only battery power will be avail­
able to the dc essential bus. When either transform­
er-rectifier switch is placed in the OFF poSition, 
and the other transformer-rectifier, switch is in the 
ON pOSition, power will only be supplied to the dc 
essential bus and the dc nonessential bus will·be 
dropped from the system. 

Battery. 

The 24-volt, 22 -ampere hour nickel cadmium battery 
(1, figure 1-44), located in the nose section forward 
of the pilot's compartment, is accessible from out­
side the helicopter for maintenance. Battery power 
is used for limited ground operations, when no ex­
ternal power is available, and as emergency source 
of power to the essential bus, if both generators and/ 
or transformer-rectifiers should fall. The battery 
also powers the b9.tterybus. 

Battery Switch. 

The battery switch, located on the overhead switch 
panel (figure 1-13), marked BATTERY, has marked 
positions ON and OFF. When the battery switch is 
placed in the ON pOSition, battery power is supplied 
to the dc essential bus. Battery power is discon­
nec&d from the essential bus when the battery 
switch is placed in the OFF position. 

NOTE 

~ battery power is excessively low, 
e battery SWitch miL not aciliate tne 

,64tOOf9 1 emy tv tile etc! essential bas .... , 

DC External Power, Receptacle, Switch, and 
Advlaory Light • . 

I The 28-volt dc external power receptacle (18, fig­
ure 1-3) is located 011 the right'Side ·of the helicopter 
below the pilot's window. External power is con-

'1-n. ,.t::tvuI~ .... .,. 
;1,- " 1\-;~ 

trolled by a switch, marked EXT PWR, with marked 
positions ON and' OFF, located on the overhead 
switch panel. The circuit is protected by a circuit 
breaker, marked EXT PWR, located on the over­
head dc circuit breaker panel. The external power 
switch must be in the ON pOSition to utilize an ex­
ternal power source .connected'to the dc external 
power receptacle. When the external power relay 
is energized, a light marked EXT POWER ON, lo­
cated on the advisory panel, will illuminate. Ex­
ternal power wlll also be provided to energize the 
nonessential bus relay, thereby allOWing both the 
dc essential and dc nonessential buses to be ener­
gized. The external power relay also serves to 
keep the external ppwer receptacle from bein~ ener­
gized when not in use. DC external power, ifused, 
should be used for all ground operations until after 
the generators are operating. 

NOTE 

Direct Current Dlatrlbutlon. 

Power for the operation of direct current electrical 
equipment is distributed through the essential, non­
essential, and battery buses. 

DC E .. entlal Bua. 

The dc essential bus supplies power for the operation 
of all equipment necessary for safety of flight and 
Ihnited mission accomplishment. essential 

~ierSe :rni1!\::amggrmeT_reCHfjer §w1tch@, are 
In tlj 6 ,~ ,or by either transformer -recti .. 
lier if one should fail. Other dc power sources are 
external power, when connected and on, or the 
battery when the battery switch is on. 

DC Noneaaentlal Bua. 

The dc nonessential bus sup)?lies power for the 
operation. of equipment not essential for safety of 
flight or limited mission accomplishment. The dc 
nonessential bus is powered by the transformer­
rectifiers, when both.are 0llerating and the trans­
former-rectifier switches are in the ON pOSition, or 
by external power; when connected and the external 
power switch is in the ON poSition. Loss of power 
from either transformer-rectifier will cause the 
nonessential·bus relay to be de-energized and drop 
the nonessential bUs from the system. Battery pow­
er-is not distribJted to the de p9Pff§§entiallm§, 

Battery BUI. 

m~y regardless 
battery switch. '-



Dir.ct Curr.nt Circuit Br.ak.r •• 

Circuit breakers that protect the various dc circuits 
are located on the overhead de circuit breaker panel 
and on a portion of the ac nonessential ws circuit 
breaker panel (figure 1-36) in the pilot's compart­
ment. All circuit breakers are marked as to the 
circuit they protect and are of the push-pull type that 
may be reset. Any malfunctioning circuit may be 
isolated from the dc power supply system by pulling 
out its circuit breaker. 

Loadm.t .... 

A loadmeter (46 and 51, figure 1-14) for each trans­
former-rectifier, located on the"instrument panel, 
indicates the direct current being drawn from the 
respective transformer-rectifier. When either 
engine starter is engaged, relays disconnect the 
loadmeters from the dc system. 

Voltmet.r and Voltmeter S.I.ctor. 

A'voltmeter (53, figure 1-14), located on the instru­
ment panel, indicates the voltage available from the 
power source selected by the voltage selector. The 
voltmeter selector panel (52, figure 1-14), located 
directly below the voltmeter, marked VOLT SELEC­
TOR, has marked positions ESS DC,BUS, BATT 
BUS, NO 1 TR, and NO 2 TR. When the selector 
knob Is rotated to any marked poslton, the voltage 
available from the power source selected will be 
indicated on the voltmeter. 

UTILITY HYDRAULIC SUPPLY SYSTEM. 

The utility hydraulic system (figure 1·37) operates the main 
landing gear, nose landing gear, APU start system and 
ramp actuating system. On helicopteu CH·3E iii. , 
HH.3E, or those helicopters modified by T.O. IH.3(C)C. 
561, the utility hydraulic system also powers the rescue 
holst. The utility hydraulic reservoir 1.44), 
located aft of the main gear 3.05 
gallons of hydraulic fluid. The Is 
located on the accessory drive 
box and proVides 3000 psi hydraulic pressure. An all 
cooler is provided in the hydraulic hnG to Ihaintain utility 
hydraulic oil temperature within limits on helicopters 

'CH·3E III., HH·3E, or those helicopters modified by 
T.O. lH·3(C)·56l. The oil cooler blower operates on 

'power from the AC essential bus and Is protected by a 
circuit breaker marked OIL COOLER BLOWER located 
on the AC essential bus circuit breaker panel. The blower 
Is actuated by power from the DC essential bus through 
a circuit breaker marked OIL COOL BLD located on the 
DC essential bus circuit breaker panel. The blower operates 
continuously when the buses are energized. Helicopters 
modlfed by T.O. lH·g·58l have a screen·type fan guard 

, over the blower inlet. 

T.O. lH·3(C)E·l 

WARNING I 
On helicopters not modified by T. (>; 
IH-3-581, there Is no protective cover 
over the utiUty hydrauUc system 011 
cooler blower fan. When the APU is 
operating, the noise Is such and the 
fan Is turning so rapidly that person­
nel working In this area may not be 
aware that the fan Is turning. 

NOTE 
UtiUty hydraulic system degradation 
may be experienced when operating 
combl1lLtions of rescue holst, land­
Ing gear, etc. 

UTILI" HYDRAULIC PRUSURI INDICATOR. 

The utiUty hydrauUc pressure Indicator (49, figure 
1-14), located on the instrument panel, operates on 
26-volt ac power from an autotransformer. The 
gage, marked UTI, ilidicates pressure in the utlUIy 
hydrauUc system in pSi. The indicator receives 
electrical power from the ac essential ws through a 
circuit breaker, under the heading HYD PRESS IND 
and marked UT, located on the ac essential circuit 
breaker panel. 

FLIGHT CONTROL SYSTEM. 

The fUght control system is divided Into three sys­
tems: the main rotor flight control system, the tall 
rotor fUght control system, and the fUght control 
hydrauUc power supply systems. When the auto­
matic fUght control system Is engaged, It provides 
corrections of limited authority to the fUght control 
system, cauSing the heUcopter to respond In a 
stable manner to the maneuver called for by the 
position of the cyclic stick. This equipment also 
functions to provide a constant altitude. The des­
cription and operation of the automatic flight control 
system are included In the paragraph AUTOMATIC 
FLIGHT CONTROL SYSTEM (AFCS) In this sect1on. 
A cyclic stick trim system Is Installed to provide 
cyclic stick "feel" and to faclUtate hands-off control 
with the AFCS in operation. 

MAIN ROTOR 'LIGHT CONTROL SYSTIM. 

The main rotor flight control system provides vert­
ical, lateral, and longitudinal control. Control 
motions from the collective pitch lever'for vertical 
control and from the cyclic stick for lateral and 
longitudinal control are combined in a mixing uOIt, 
located in theAFCS control compartment aft of the 
pilot's seat, and are transmitted to the main rotor 
assembly by mechanical linkage. Control action is 
assisted by two hydraulically operated flight control 
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servo systems. The' main rotor controls terminate 
at the stationary swashplate of the main rotor head. 
Control acftblf is transmitted through the rotating 
swashplate and linkage on the main rotor hub to the 
blades. 

Colledive to Yaw Couplinll. 

A collective to yaw coupling, located in the mixing 
unit, provides automatic tail rotor blade angle 
changes to compensate for changes in collective 
pitch settings. The crupling is irreversible with the 
auxiliary servo system in operation and collective 
pitch motion will act to displace the tail rotor. Tail 
rotor pedal motion will not affect main rotor collec­
tive pitch blade angle. Tall rotor blade angle 
changes result from both collective pitch lever and 
tail rotor pedal inputs. A~ombination of collective 
pitch lever position and pedal position that would 
exceed tbe system limits cannot be obi ained during 
flight. The colIe'cflve ,pitch lever is always free to 
move witliln -its full travel. During ground checks, 
If a' colle<!tiW pitch lever position is reached that 
adds to t1ie:'peilal position and createS' a tail rotor 
blade angl\!!eijl/al to the system litrlits, ' any further 
increas.,.m OOllective pitch levet· wur cause a loss 
of pedal pilsiAO!l. WlJlI'lluxlllary1gel'Y0 on. collec­
tive plteW ~Jlil.' low. and 'pedal full, left. raising the 
collective pitch lever will be accompanied by pedal 
motion to the right. With the collective pitch lever 
high and pedal full right, reducing collective pitch 
will be accompanied by pedal motion to the left. 
With the auxiliary servo switch OFF, the irreversi-

f v9b9l:.~ ~'! '0? 'T l'.:t'f)q sct (, 
bility is not effective. When t.\I.e;G.omljination of col­
lective and yaw positions reaches the system limits, 
additional pedal motion is possible by a reduction in 
collective pitafllth1 tMinit.lf[lfuQ}!1in beWeen col­
lective and yaw will never occur in flight rut may be 
encountered ,during, gl>Q\,lnd .c,b!'Fks. ,. puring rapid 
pedal motions on.thJl gr"'¥1d,. ,",rllotic;e~ille noise can 
be heard behind ;P'll1jlqlj:s aea~dfl¥>'lotlj,~, pedals 
reach their left-Olbright lilll!t.%. ,@I' §ound is creat­
ed by the SY6t~R\ atops tm~.ll!\\jl,'iithat, collective 
pitch and the,ipedals have,re,al1/,ieg,,\l1\llimits of tail 
rotor control, Additional ~tIl;\I'\jPn is pgs,sible 
by reducingJCdllectiv:e pUeb' . . bluCl ~iluJ.. ) G 

<L. if'l t 'l1h '(10229'X)P f>. 
Colledive to CycliCIPiteh C01fpijnll~'" b 

,r., ";t;: 'JiJiJL.1tl'uf ~rlj it; be ~, 

A bias in the collective'I!Ycli<lupiteljrl!ateral}ICou­
pling is incorpor'lted in tbei tnixiJig: unit to a~p1y a 
sll/:ht left roll corre-.tiotr "'hen.llr.e .collective; pitch 
is raised. c ;d }f19.~') "1!.. .11 

J JIO b •• ,S', -1 " 
ulb llid h::i I 1~ 

Colledive Pitch Leve.I;' t ,nOll HW( 
..,1 ) JIO b<J ·!Ism 

Two collective pitch leter8"(<13' ltl!d>26, figure 1-5) 
are located in the pilot' s Clll!l~tn1!ht. ' Both levers 
'operate simultaneoosly to Efuirl'gel!h8)cl\llective 
pitch of the main rotor blades. ·l\iJlltictl"""lock 0'" 
the pilot's collective pitch lever, marked COLLEC­
TIVE 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. 



Cyclic Sticks. 

The cyclic sticks (10 and 31, figure 1-5) provide 
lateral and longitudinal control of the helicopter. 
Moving the cyclic stick in any direction tilts the tip 
path plane of rotation of the main rotor blades in 
that direction and moves the helicopter in the same 
direction. The stick grip (figure 1-38) contains 
pushbutton and thumb-operated switches for cOlitrol­
ling various equipment installed in the helicopter. 

Cyclic Stick Trim System. 

The cyclic stick trim system permits a fine degree 
of adjustment of the cyclic stick and provides cyclic 
stick feel. When used with the AFCS engaged, the 
system permits hands-off flight by holding the stick 
in a selected trim position. However, hands should 
be kept close to flight controls in case of an AFCS 
or cyclic stick trim system malfunction. 

{NOTE] 

With loss of DC electrical power, the 
cyclic stick will remain in the last 
trimmed position. 

Two actuators are hydraulically powered by the aux­
liary servo system and energized electrically from 
the dc essential bus. One actuator positions the 
cyclic stick laterally and the other actuator posi­
tions the cyclic stick fore-and-aft. The actuators 
are operated by a four-position cyclic trim switch 
mounted on both the pilot's and copilot's cyclic 
stick grips. To trim the cyclic stick, the cyclic 
trim switch is pushed in the direction of desired 
cyclic stick movement and the actuators move the 
stick until the cyclic trim switch is released. The 
cyclic stick may be manually displaced from the 
trimmed position, but a resistance force caused by 
the spring tension increases progressively. The 
spring tension provides cyclic stick "feel" and 
amounts to approximately 1-1/2 pounds initial force 
plus 1/2 pound for each one inch of cyclic stick 
movement. When the pressure on the cyclic stick 
is released, spring tens ion returns the stick to the 
original trim position. The cyclic stick trim system 
will operate as long as there is both DC power to 
the essential bus and auxiliary hydraulic pressure 
to the actuators. 

Cyclic Stick Trim Master Switch. 

A cyclic stick trim master switch, marked STICK 
TRIM MASTER, ON and OFF, is located on the over­
head switch panel (figure 1-13). The switch is the 
master control for the cyclic stick trim system. 
When the switch is placed in the ON position, hydrau­
lic pressure holds the cyclic stick in position. If 
the cyclic stick is moved from this position, the 
spring action of the force gradient system will resist 
any movement and attempt to return the cyclic stick 
to the initial position. When the switch is placed in 
the OFF position, the force gradient system is in­
operative and the cyclic trim system will not posi­
tion the cyclic stick. 

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

S 16810 (Al) 

Figure 1-38. Cyclic Stick Grip 

Cyclic Trim Switches. 

The cyclic trim switches, located on the pilot's and 
copilot's cyclic stick grips (figure 1-38), have mark­
ed positions FWD, AFT, L, and R. The four-way 
thumb switch is spring-loaded to the center (off) 
position. When the switch is placed in any of the 
four positions, hydrauliC pressure will drive the 
cyclic stick in the same direction. When the desired 
cyclic stick position is obtained, the switch is re­
leased. The action of the cyclic stick trim system 
will then function about this location of the cyclic 
stick. The cyclic trim switches receive electrical 
power from the dc essential bus through a circuit 
breaker, marked STICK TRIM, located on the over­
head dc circuit breaker panel. 

Cyclic Trim Release Button. 

The spring-loaded, pushbutton SWitches, located on 
the pilot's and copilot's cyclic stick grips (figure 
1-38), marked TRIM REL, are used to change trim 
position (without using the cyclic trim switch). Cy­
clic trim position is changed by depressing the cyclic 
trim release button, moving the cyclic stick to the 
new pOSition, and then releaSing the cyclic trim re­
lease button. The cyclic trim system will then hold 
the selected position of the cyclic stick. The cyclic 
trim release button controls dc essential bus power 
to the trim actuators. 
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TAIL ROTOR FLIGHT CONTROL SYSTEM. 

The functions of the tail rotor flight conlrol system 
are to compensate for main rotor torque i\I1d to pro­
vide a means for changing the heading of the helicop­
ter. The torque developed by the main rotor blades 
turning counterclockwise tends to rotate the fuse­
lage in a clockwise direction. Any change in power 
setting will vary the amount of main rotor torque. 
To compensate for torque variations, the pitch and 
resulting thrust of the tail rotor blades can be in­
creased Or decreased. Turns are accomplished by 
increasing tail rotor thrust, which overcompensates 
for main rotor torque and change s the heading of the 
fuselage to the left, or by decreasing the tail rotor 
thrust, which undercompensates for the main rotor 
torque and changes the heading of the fuselage to the 
right. Tail rotor control pedal movements are, 
transmitted to the tail rotor assembly by mec~anical 
linkage and cables. Control action is assisted by 
the auxiliary servo system only. A hydraulic damp­
ing device incorporated in the auxiliary servo pre­
vents abruptniovements of the pedals, which would 
cause sudden changes in thrust developed by the tail 
rotor with resulting rapid yaw acceleration and 
possible d9.mage to the helicopter. The pedal damp­
er is Inoperative, when the auxiliary Servo system is 
inoperative or shut off. Yaw compensation is ac­
complished by mechanical linkage in the mixing unit 
which automatically changes tail rotor blade angles 
for changes in collective pitch. If both collective 
pitch and tail rotor blade angle are at their maxi­
mum limits, the pedal will be forced back with col­
lective pitch change. A tail rotor negative force' 
gradient system is installed to relieve the pilot of 
tail rotor forces created by aerodynamic loads when 
the auxiliary servo system is inoperative. Because 
of this, when the system is checked on the ground 
with tail rotor stationary and the auxiliary servo off, 
a negative spring centering effect is created. The 
normal tendency of the pedals is then to go to either 
extreme. 'Under.these conditions, considerable 
force is required to push the pedals from the ex­
treme positions; however, the force will decrease 
as the neutral pedal position is approached. The in­
itial force to move the, pedals toward the right from 
a full left position is approximately 10 to 15 pounds. 

Tail Rotor Pedals. 

The tail rotor pedals (17 and 27, figure 1-5) change 
the pitch and thrust of the tail rotor and consequently 
the heading of the helicopter. Electrical Switches, 
mounted on the force link assembly, cancel the 
directional signals of the automatic flight control 
system when approximately 8 pounds of pressure is 
exerted on either pedal. Toe brake pedals for the 
main landing gear wheel brakes are mounted on 
both the pilot's and copilot's pedals. 

Tail Rotor Pedal Adlustment Knobs. .. 
pedal adjustment knobs (14 and 29" figure 1-5) 
are located on each side of the fuselage, just for­
ward of the ash trays In the pilot's compartment. 
The adjustment knobs are connected to mechanical 
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linkage that provide for fore-and-aft adjustment of 
the pedals. The knobs are rotated to the right, as 
indicated by the arrow marked FWD, for forward 
adjustment and to the left, as indicated by the arrow 
marked AFT, for aft adjustments. The pilot's pe­
dals are adjusted with the knob on the right side of 
the fuselage, and the copilot's pedals are adjusted 
by the knob on the left side of the fuselage. 

NOTE 

~~~~~~~~~;~Wl~·~th~feet off a to pedal 

FLIGHT CONTROL HYDRAULIC POWER SUPPLY 
SYSTEM. 

The flight control hydrauliC power supply system 
(figure 1-39) consists of a primary and an auxiliary 
flight control servo system. The servO systems 
are required by the pilot for.a power boost to oper­
ate the controls. The servos also prevent feedback 
of main rotor vibratory loads to the control sticks. 
Both servo systems operate from independent 
hydraulic systems and utilize similar servo hydraulic 
units to vary the main and tail rotor blade pitch 
through the mechanical linkage of the regular flight 
control system. The servo unit output is connected 
to the flight contrdl linkage to provide the power 
boost. The continuity of the direct control linkage 
is maintained from the controls in the pilot's com­
partment through the auxiliary and the primary 
servoS to the main rotor blades, except for a 
slight amoUnt of end play at each servo unit to per­
mit the pilot valves to mOVe before the direct con­
trol linkage. Normally, both servo systems are 
in operation at all times. 

Primary Flight Control Servo System. 

The primary flight 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 primary 
servo hydraulic pump is driven by the accessory 
section of the main gear box. The primary hydrau­
lic system reserVOir, mounted aft of the main gear 
bOX, has ,a capacity of apprOximately 0.45 gallon of 
hydraulic"oU. When primary servo pressure fails, 
the pnI Slmvo ,J?nESS light on the caution panel il­
luminates. 

Auxiliary Plight Control Servo System. 

The auxiliary flight control servo system, consisting 
ofa banlt of four hydraulic Servo packages, located 
below the main rotor flight control system mixing 
unit, provides'the meanS of Introducing AFCS cor­
rective signals Into ~ flight control systems and, 
In the event of primary servo failure, reacts to 
flight loads and tail rotor loads. The auxiliary 
servo hydraulic system reservoir, has a capacity of 
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approximately 0.45 gallon of hydraulic oil. When 
auxiliary servo pressure fails. the AUX SERVO 
PRESS light on the caution panel illuminates. 

.lIght Control s.rvo Switch •• (s.rvo Switch •• ,. 

The primary and the auxiliary flight control servo 
systems are controlled by the . servo switches, 
marked SERVO, located on the pilot's and copilot's 
collective pitch lever grips (figure 1-11). The 
marked switch positions are PRI OFF and AUX OFF.. 
When functioning properly, both servo systems are 
in operation when both the pilot's and copilot's 
switches are in the unmarked center (ON) position. 
To turn off the primary servos, either the pilot's 
or copilot's switch is placed In the forward PRI OFF 
position, and to turn off the auxiliary servos, the 
switch is plac,ed in the aft (AUX OFF) position. The 
systems are interconnected electrically in such a 
way that, regardless of the 'switch pOSition, it is 
impossiblE} to hlrD either system Off. or for it ta.. 

remain off. unless there is a minimum of 'OOO pst 
-ttl ilie oiher syStem fOr prop~r operation. There­
fore, it is impossible to turn both systems off by 
plaCing the pilot's switch in·one position (i. e. PHI 
OFF) and the copilot's switch in the other position 
(i. e. AUX OFF). The first switch turned off has 
control until it is returned to the ON position. The 
servo shut-off valves operate on direct current 
from the essential bus and are protected by circuit 
breakers on the overhead dc circuit breaker panel, 
marked SERVO CUT-OFF, PHI and AUX. 

s.rvo Hydraulic Pr ... ur. Indlcatorl. 

The primary and auxiliary servo hydraulic pressure in­
dicators (figure 1·14) are located on the instrument panel. 

I The indicators operate on 26 volts ae from the inverter 
bus and are protected by circuit breakers under the heading 
HYD PRESS IND marked PRI and AUX located on the 
ac essential circuit breaker panel. 

Primary and Auxiliary s.rvo P .... ur. Caution 
Llghtl. . 

The primary and auxiliary servo pressure caution 
lights are located on the caution panel (figure 1-20) 
on the pilot's side of the instrument panel. The 
lights will illuminate when pressure in the respecU,ve servo 
system drops below 1000 psi or the ,ystem is t~rl1.d off. 

AUTOMATIC FLIGHT CONTROL SYSTEM 
(AFCS). 
The automatic fllght control system (AFCS) main­
tains the stability of the helicopter in its reference 
pitch and roll attitudes. about \he reference direc­
tional heading, arid at the engaged altitude, to permit 
automatic hands-off fllght and· controlled hovering 
operations. The AFCS used in this helicopter differs 
from the auto-pilot used in fixed-wing aircraft In 
that it may be engaged at all times, has less con­
trol authority than the primary fllght control 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 entire AFCS or any channel, as desired, by 
means of sWitches on the AFCS control panel, 
channel monitor control panel, cyclic sticks, and col­
lective pitch levers. The AFCS indicator and 
attitude indicators provide the pilot and copilot with 
visual indication of all AFCSsiguals. AFCS has two 
modes of operation: (1) attitude and directional 
stabilization, and (2) barometric altitude stabiliza­
tion. Attitude and direction stabilization is control­
led through the pitch, roll, and yaw channels; and 
barometric altitude stabilization is controlled 
through the collective channel. AFCS is capable of 
Illaintaining the barometric altitude of the helicopter 
within + 40 feet Or + 5% of the altitude, whichever is 
less, diiring straight unaccelerated flight, Or when 
hovering out of ground effect by utilizing barometric 
altitude reference. In the pitch and roll channels, 
the fuselage attitude is held constant by comparing 
the acutal attitude sigual received from the vertical 
gyro with the reference attitude signal received from 
the stick position sensor (senses positon of cyclic 
stick). Automatic pitch and roll attitude stability 
correction occurs any time the helicopter is dis­
placed from the reference attitude. On helicopters 
equipped with the navigation set, radar (AN/APN-
175(V), the doppler antenna receives pitch and roll 
stabilization information from the gyro selected on 
the channel monitor panel. In the yaw channel, the 
helicopter heading is held constant by comparing 
actual heading Signals received from the J -4 com­
pass system with reference heading signals receiv­
ed from the YAW TRIM knob and the tail rotor ped­
als. While the pilot establishes a reference head-
ing by use of the pedals, the yaw channel is placed 
in a synchronizing mode (no heading correction sig­
nal 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 displacement rate of the helicopter. 
This signal initiates an open-loop spring condition 
that produces a proportional feedback force at the 
pedals. As the pilot presses either pedal. he feels 
the proportional feedback force opposing the pedal 
pressure applied. The feedback force remains un-
til the pilot has established the new reference head­
ing and removes his feet from the pedals. Heading 
stability correction occurs any time the helicopter 
is displac'ed left or right from the desired reference 
heading. In the collective channel. the engaged 
barometric altitude of the helicopter is held con­
stant by signals developed from the altitude control­
ler, which senses changes in barometric pressure. 
Automatic barometric altitude stability correction 
occurs any time the helicopter is displaced up' or 
down from the engaged reference altitude. 

NOTE 

If strong updrafts or downdrafts cause 
the helicopter to be displaced more 
than 200 feet from the engaged altitude. 
the barometric altitude channel 
should be'disengaged to prevent pos­
sible damage to the barometric alti­
tude controller. 



AFCS utilizes both ac power from the ac essential bus and 
de power from the de essential bus. A thermal time delay 
relay is incorporated to allow approximately 3 minutes for 
the vertical gyros to reach a stabilized state before de power 
is applied to the system. The AFCS ENG button may 
then be depressed to engage the pitch, roll, and yaw 
channels. The BAR ALT ENG button is then depressed to 
engage the collective channel. The AFCS ENG button 
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must be depressed before the BAR ALT ENG button is 
depressed. AC power to the AFCS is protected by a circuit 
breaker, marked AFCS, located on the ac essential bus 
circuit breaker panel. DC power to the AFCS is protected 
by a circuit breaker, marked AFCS PWR, and two circuIt 
breakers under the general heading TURN RATE and 
marked AFCS and GYRO, all of which are located on the 
overhead de circuit breaker panel. 
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AUTOMATIC FLIGHT CONTROL SYSTEM CONTROL 
PANEL. 
The AFCS control panel marked AFCS CONT, is lo­
cated on the cockpit console (figures 1-17 and 1-18) 
between the pilot and copilot. Controls consist of 
two engage buttons; one marked AFCS ENG and the 
other BAR ALT ENG, an off button, marked BAR 
ALT OFF, a yaw trim knob marked, YAW TRIM; 
and a center-of-gravity trim knob, marked CG TRIM. 
The AFCS ENG button is depressed to engage the 
pitch, roll, and yaw channels, and the BAR ALT 
ENG button is depressed to engage the barometric 
altitude controller. Each engage button is equipped 
with a light that will illuminate to indicate engage­
ment. Once engaged, the entire AFCS can be dis­
engaged by depressing the button, marked AFCS 
REL, located on the pilot's and copilot's cyclic 
stick grips. The barometric altitude controller can 
be completely disengaged by depressing the BAR ALT 
OFF button, or released momentarily to make 
changes in altitude by depressing the BAR REL but­
ton located on the pUot's and copilot's collective 
pitch lever grip. The YAW TRIM and CG TRIM 
knobs, located on the bottom half of the panel, are 
designed with characteristic shapes to enable the 
pilot to easily distinguish between them. The YAW 
TRIM knob is triangular-shaped and the CG TRIM 
knob is clover leaf-shaped. The YAW TRIM knob 
enables the pilot to accurately trim the heading of 
the helicopter, provided his feet are off the tail rotor 
pedals. One rotation of the knob turns the helicopter 
72 degrees. The CG trim control permits the pilot 
to recenter the pitch servo valve after a shift in the 
center of gravity. By a coordinated movement of the 
CG trim knob and the cyclic stick, the pilot may fly 
the helicopter at any pitch attitude, and the AFCS w!1l 
retain its full ab!l ity to provide stabil ization. 

I CAUTION I 
Do not adjust CG trim during a transi­
tional phase of flight, such as takeoffs 
and landings or when operating near the 
ground and visual references are not 
available. 

CHANNEi.MONITOR CONTROL PANEL. 

The chl.,nnel mOnitor control panel, marked CHAN­
NEL MO~ITOR, is located on the pilot's console 
(figure PlO)to the right of the pUot's seat. The 
controls consist of four toggle switches across the 
top of the panel, marked PITCH, ROLL, COLL, and 
YAW, under the general heading CHANNEL DISEN­
GAGE, with marked pOSition ON and OFF. These 
toggle switches permit individual disengagement of the 
the pitch, roll, collective, and yaw channels of 
AFCS. They are usually left in the ON pOSition, ex­
cept when the pilot .wishes to disengage a malfunc­
tioning channel. Directly below the four toggle 
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switches are four guarded three-position switches, 
under the general heading HARDOVER, that are nor­
mally used only to check system authority during a 
ground operational check-out. The PITCH switch 
has marked positions FWD and AFT. The ROLL and 
YAW switch have marked positions LEFT and RIGHT 
The COLL switch has marked positions UP and 
DOWN. Each switch may be placed in a pOSition to 
check the corresponding PITCH, ROLL, COLL, or 
YAW channels of AFCS. When the switch guards are 
closed, the switches are held in the ON pOSition. 
The switch guards must be lifted before override 
checks can be accomplished. The toggle switch on 
the bottom of the panel is marked GYRO SELECT 
with marked pOSitions, LEFT and RIGHT. Pitch and 
roll references for AFCS are selected from either the 
left or right gyro; however, the normal pOSition is 
LEFT. With the gyro select switch in the LEFT 

pOSition, the left ~fji==;;~~~~~~ and the co 0 Il,de n . 
gyro eeds the pilot's atti de Indicator. If a gyro 
should fail with the switch in the LE FT pOSition, the 
pilot will not lose the services of both his attitude 
indicator and AFCS pitch and roll channels simul­
taneously. 

I WARNING I 
Actuation of the hardover switches with 
the AFCS engaged or disengaged can re­
sult In a full AFCS command hardover 
condition for the channel actuated. 

AFCS (AUTOMATIC FLIGHT CONTROL SYSTEM) 
INDICATOR. 

Two Indicators (34 and 59, figure 1-14) (referred to 
as AFCS indicator) are installed in front of the pilot 
and the copilot on the instrument panel. The indi­
cators provide a visual indication of the output sig­
nals from the AFCS pitch, roll, yaw, and collective 
channels. On hellcopters equipped with a doppler 
navigation system, the indicators provide a visual 
Indication of doppler rellablllty during cruise, and 
displays ground speed, drift, and verticU velocity 
information. Each IndicatOr contains scale incre­
ment marks located acrosS the center vertical and 
horizontal axis and along the.!eft and bottom sides 
of the dial face. Two movable barS coincide with 
the center vertical and horizontal axis scale marks 
of the dial and intersect perpendicularly at a small 
circle marked on the dillil face. There are two 
arrowhead-type pOinters provided, one located on 
the left-hand Side of the indicator which mOve s 
vertically, up or down, coinCiding with the vertical 
scale, while the other ,pointer at the bottom of the 
indicator moves horizontally, left or right, coincid­
ing with the horizontal scale. On helicopters not 
equipped with a navigation Bet, radar, the AFCS in­
dicator has provisions for three modes of operation 
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Figure 1-40. Pilot's Console (Typical) 
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but utilizes only the A mode for monitoring AFCS 
output signals. On helicopters equipped with a nav­
igation set, radar, the indicator uses the A mode to 
monitor AFCS output signals and the D mode to mon­
itor doppler navigation reliability and indications. 
The C mode is inoperative. The mode selector knob, 
located on the lower left side of the indicator, is 
marked A, D, and C. An index mark on the case 
indicates the mode selector knob position. The mode 
indicator window in the upper right quadrant of the 
dial indicates which mode has been selected. The 
selector should remain in the A position for AFCS 
indications' and the D position for doppler navigation 
indications. With the AFCS ENG button engaged and 
mode A selected on the indicator, the AFCS indica­
tor will monitor the input to the AFCS servo valves. 
The horizontal bar is used to monitor the pitch chan­
nel, the vertical bar mOnitors the roll channel, the 
vertical pOinter monitors the altitude channel, and 
the horizontal pointer monitors the yaw cbannel. 
The scale reference marks are spaced to equal zero, 
25, 50, 75, and 100 percent of full scale deflection 
in either direction. All AFCS output signals are 
routed through the channel monitor control panel to 
the AFCS indicator. On helicopters equipped with a 
navigation set, radar, operation in the D mode pro­
vides a visual indication of doppler reliability, dur­
ing cruise, and displays ground speed, drift, and 
vertical velocity during hover operation at speeds up 
to 22.5 knots ground speed. When operating in the 
D mode, the AFCS indicator is connected to the nav­
igation set, radar. Below 22.5 knots ground speed, 
the horizontal bar indicates forward or rearward 
velocities and the vertical bar indicates left or right 
drift. Each increment of the AFCS indicator horizon­
tal and vertical scales indicates 5 knots with a maxi­
mum indication of 20 knots. The vertical pointer 
indicates vertical velocity, with each increment 
equal to 500 feet per minute. Full scale deflection 
is equal to 2000 feet per minute up and 2000 feet per 
minute down. To indicate forward flight up to 22. 5 
knots, the horizontal bar will move downward and, 
to indicate a drift, the vertical bar will mOve in a 
direction opposite to the direction of the drift. 
Therefore, the pilot flies into the bar intersection 
for correction. In cruise flight above 22.5 knots 
ground speed, only the OFF ftag and ground speed 
bar are operative. In the D mode the yaw pointer is 
disconnected and should not move. An OFF flag on 
the upper dial face of the AFCS indicator is used in 
both modes of operation. In the A mode, the flag 
disappears when the AFCS is engaged. In the D 
mode, the flag disappears when the doppler trans­
mitter is turned on and doppler return signals are 
being receIved. ~!,gage voltage for warning flag 
operation 1S supplied from the dc essential bus 
through a circuit breaker, marked AFCS PWR, lo­
cated on the overhead dc circuit breaker panel. 

AFCS RELEASE BUTTON. 

AFCS is disengaged by depressing the buttons mark­
ed AFCS REL which are located on both the pilot's 
and copilot's cyclic stick grips (figure 1-38). 



BAR ALT RELEASE SWITCHES. 

The barometric altitude controller is momentarily 
disengaged, when 'changing altitude, by holding down 
the buttons, marked BAR REL, wliich are located on . 
both the pilot's and copilot's collective pitch lever 
grips (figure 1-11)\ After stabilizing attitude and 
airspeed at the new altitude, the BAR REL button is 
then released and the helicopter will be stabilized at 
the new altitude. 

INSTRUMENTS. 

The insttu.ments that operate on either alternating 
current, direct current, or both are protected by 
appropriately marked circuit breakers, located on 
the overhead circuit breaker panels in the pilot's 
compartment. 

MAGNETIC COMPASS. 

A magnetic compass (9, figures 1-5 and 1-6) is 10-
. cated at the top center of the instrument panel. A 
standby c.ompass correction card is located on the 
pilot's side of the instrument panel. . 

NOTE 

On helicopters equipped with a ground 
pressure and air refueling system, the 
compass will be unreliable when the 
pressure refueling panel is energized 
and' operating. 

FREE AIRTE¥PERATURE GAGE. 

The bimetallic free air temperature gage (38, figure 
1-6), located in the windshield glass above the in­
strument panel, is a direct reading instrument that 
is calibrated in degrees Centigrade. . 

CLOCKS. 

Two eight-day, 12-hour clocks (~O and 5~, figure 
1-14) are install<;d on the instrument panel. The 
control knob for the elapsed-l1me mechanism is lo­
cated 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. 

PIJOT-STATIC SYSTEM. 

There are two pitqt-static systems. The pltot por­
tions of the pilot's a.nd copllot'ssystems areinde­
pendent of eacli other, but the static portion of each 
system uses common tuhing. Each pitot-static 
pressure system consists of a heated pitot-static 
tube, altimeter, airspeed and velocity instruments. 
The pitot and static line!! both originate at the pitot­
static tubes. The opening at the head of the tubes 
furnishes total pressure, and ports near the center 
of the tubes furnish static pressure. The static 
system vents the airspeed, altimeter,and vertical 
velocity instruments to atmospheric pressur.e,The 
pitot-statictube on the right si~e of the cockpit 

. canopy furnishes ram air pressuretotbe pUot!s 
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airspeed indicator and static pressure to the common 
static system. On helicopters equipped with a dop­
pler navigation system, the pitot tube on the right 
side of the cockpit canopy also furnishes pitot and 
static pressures tG the true airspeed transmitter. 
'The pitot-static tube on the left. side of the cockpit 

• canopy furnishes ram air pressure to the copilot's 
. airspeed indicator and 's.tatic pressure to the com-

mon static system. Capped tees in the lines in the 
electronics compartment and in the cargo compart­
ment permit draining mi,>isture from the lines. The 
AFCS barometric altitude sensing unit is connected 
into the pitot-static tube 'line. A resistance -type 
heater in the pitot~statictubes, controlled by the 
PITOT HEAT switch on the overhead control panel, 
prevents formation of ice at the openings. A drain 
hole near the forward edge of the pitot-static tubes 
permits water to escape. Power for the pitot-static 
tube heaters is supplied by the essential dc bus 
system, through the iceptotection PITOT HEAT 
1 and 2 circuit breakers oil the overhead switch 
panel . 

ALTIMETER-ENCODER AAU-21/ A. I 
One altimeter-encoder (figure 1-41) is installed in 
the pilot's instrument panel. ThE> altimeter-encod­
er combines ... conventional barometr:\c type altime­
ter' possessing a counter+drum-pointer display, 
with an altitude reporting encoder In one self-con­
tained unit. The 10,000 and 1, 000 fbot cpunte~s . 
and the 100 foot drum provide a direct digital <!Jut'; . 
put and readout of altitude in inerem~nts of 100 feet, 
from -1000 to 38,000 feet. The digital output is re­
ferenced to 29.92 inHg• and is not affected by 
changes of barometric setting. The' pointer repeats 
the indications of the 100 foot drum, !lnd,.erves 
both as a vernier for tl)e drum an<\Jis a quick in­
dication of the rate and sense of aititude,chaJiges. 
Two methods may be used to read indicated altitude 
on the counter-drum-poiuteraltimeoor: (1) 'read 
the counter-drum windOW, witl)ont ,reference to the 
pointer, as a direct digital·.readouUn th.oujlands and 
hundreds ·of feet, or (2) read the ',thousands 'of feet on 
the two counter indicators, without referring to the 
drum, and th~n add the iOofoot pOinter indication. 
The self-contained ser.va dr,lven encoder provides 
altitude encoded in 1:00 .footlncrements for automatic 
tranemission whenthe,A:lMS/rtFtl;'itnsponder is in­
terrogatedon mode C •• In'Qase.of power lo~s to the' 
encoder servqsystem,\i.COPEOFF flag appears 
au~omatiea!ly~n.awlnClow iJ),the upper left portion 
of ~e disp~y,;indicating,that altitude inforltlation is 
no longer. beingtransmittedto, the ground. ! In this 
coni;lition,the instrumeut,continues to function as a 
normal baroI)l.etrlc altimeter. The barometric pres­
sure isenteted by use of a barometric set knob in 
the lower left front' of the instrument! case. The 
altimeter setting appears on counters In the window 
at the lower right of the display and has of 
settings from 28.1 to 31. 0 inHg. ,All.' vi~. 
brator operates continuously wlienever ;1;. irc'raft 
power is turned on. The vibrator l)1!nilni"es 

nal mechanical friction, enabling n':.~::~~i::~~,!;i;i;. provide a smoother display during c 
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conditions. Should vibrator failure occur, the alti­
meter will continue to function pneumatically. but a 
less-smooth movement of the instrument display will 
be evident with changes in altitude. 

I WARNING I 
If the internal vibrators of the alti­
meter encoder or altimeter are in­
operative due to either internal fail­
ure or dc power failure, the 100-foot 
pointers may momentarily hang up 
when passing through 0 (12 o'clock 
position). If the vibrators have fail­
ed, hangup of the 100_foot pOinters 
can be minintized by tapping the case 
of the altimeters. Pilots should be 
especially watchful for this failure 
when the minimum approach altitude 
lies within the 800-1000 foot part of 
the scale (1800-2000 feet, etc.). 

NOTE 

When each 1, 000 fooUncrement .is· 
nearly completed, the counter(s) 
abruptly index to the next digit. The 
counter-drum-pointer altimete'r 
mechanism may also cause a noticeable, 
pause or hesitation of the pOinter due 
to the additional intermittent friction 
and inertia loa:ds applied to the mech­
anism to turn over the thousand-foot 
·.:aunter. This affect may be more 
11ronounced at ten-thousand foot inter­
vals where both counters are turned 
over simultaneously. This momen-
tary pause is followed by a noticeable 
acceleration as the\\ltimeter mech­
anism .over-c-omes the counter wheei 
load and rolls the dial over to the next 
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digit. The pause occurs during the "9'11 
to "1" portion of the s'eale. The 
pause-and-'accelerate behavior is nor­
mally more pronounced at high altitudes 
and high rates of ascent and descent. 
During normal rates of dese-ent or 
ascent and at low altitudes, the effect 
will be minimal. 

ALTIMETER AAU·27 / A.I 

One altimeter (figure 1-41) is installed lItthe co­
pilot's flight instrument panel. The instrument is 
similar to the altimeter-encoder except it doe.s not 
have an attitude. encoder nor the CODE OFF display 
mechanism. The indicated altitude on the altimeter 
is from -1000 to 50,000 feet. The altitude display, 
altimeter setting, and vibrator considerations de­
scribed for the altimeter-encoder also apply to the 
altimeter. . 

AnITUD.IINDICATORS'. 

Two (Lear 4005T) ,attitude indicators (5 and 26, fig­
ure 1-14). installed onthe instrument panel In front 
of the pilot and copilot give a visual indication of' 

I the helicopter's flight attitude. The indicator face 
consists of a stationary miniature airplane repre­
senting the helicopter, a bank angle scale, bank in­
dex, and a moving two-colored sphere with a district 
white horizon line dividing the two colors, white 
above, black below, and a turn-and-slip indicator, 
located on the bottom of each attitude indicator that 
gives visual indication of the helicopter's rate-of­
~rnand balanced f!ight. The turn needle is a two 

'~:~9, / i. 
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AAU·27/A 
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Figure 1.41. Altimeter-Encoder AAu.:!1iA>llt~d Aitilllster AAU"27!A , ""(:' 
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minute needle; however, the calibration marks are 
the same as a four minute needle. For a s~J,daJ:d 
rate turn of .30 

tion is d. The pilot's attitude indicator re-
ceives pitch and roll Information from the right 
vertical gyro and the copilot's attitude indicator re­
ceives pitch and roll information from the left verti­
cal gyro. A power warning flag, marked OFF, will 
appear in the face of the indicator under the following 
circumstances: (1) when ac power has not been ap­
plied, (2) for approximately the first 68 sE(conds 
after ac power has been applied, (3) rna when any 
unbalance or failure of the three phases of ac power 
occurs. 
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A slight reduction in electrical power 
or failure of certain electrical com­
ponents within the system will not 
cause the attitude warning flag to 
appear even though the system may 
not be functioning properly. There­
fore, it is imperative that the attitude 
indicator is periodically cross­
checked with other flight instruments. 
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Two trim adjustment knobs are located on the front 
of the attitude indicators, one at the lower left of 
the panel for adjusting roll, and the other at the 
lower right of the panel for adjusting pitch. The 
roll trim knob adjusts the bank 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 4 and 10 degrees dive. 
The sphere may be rotated downward when the pitch 
trim knob is rotated counter clockwise from the zero 
pitch trim adjustment white dot to indicate between 

• 8 and 20 degrees climb. The pilot's attitude indica­
tor operates on current from the No. 2 generator and 
is protected by a circuit breaker, marked ATTITUDE 
IND PILOT, located on the ac nonessential circuit 
breaker panel. The copilot's attitude indicator op­
erates on current from the ac essential bus and is 
protected by a circuit breaker, marked ATTITUDE 
INDICATOR CO-PILOT, located on the ac essential 
circuit breaker panel. Should the No. 2 generator 
fail, the pilot's attitude indicator will automatically 
be transferred to the ac essential bus. 

TURN RAT. SWITCHU. 

Two turn rate switches (32 and 56, figure 1-14), one 
each for the pilot and copilot, are located on the in­
strument panel. The switches, marked TURN RATE, 
have marked positions NORM and ALT. When the 
switches are placed in the 
pilot's turn '".!~!::¥!~~~~~ 
information from 
pilot's turn and slip ~m;m~ .tll-of-bun 
information from a separate rate gyro. When the 
switches are placed in the ALT position, rate-of­
turn information is received by the pilot's turn and 
slip indicator from the AFCS yaw rate gyro, and the 
copilot's turn and slip indicator receives rate-of­
turn information from the separate rate gyro. 

VIRTICAL VILOCITY INDICATOR. 

Two vertical velocity indicators (6 and 29, figure 
1-14), located on the instrument panel, indicate the 
rate of ascent or descent in feet-per-minute up to 
6000 feet-per-minute. The vertical velocity indica­
tors are connected to the pitot-static system in 
series with the altimeter and utilize the same static 
'source as the altimeter. 

J·4 COMPASS SVITIM. 

The J -4 compass system provides precise heading 
reference information outputs for the azimuth cou­
pler of the TACAN receiver-transmitter, the com­
pass card of the pilot' s and co-pilot's BDHr's, and 
to the heading pointer of the pilot's and copilot's 
course indicators. The compass system also pro­
vides separate heading reference outputs for the 
Automatic Flight Control System (AFCS) that are 
not affected by the selection of either the MAG mode 
or the DG mode of operation. On those helicopters 
equipped with a navigation set, radar, the compass 
system augments the doppler system with magnetic 
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heading information .. The system can be operated 
as a magnetic slaved compass or as a directional 
gyro, manually corrected for the particular latitude 
and hemisphere where the helicopter is operating. 
When the system is operated in the magnetic com­
pass (MAG) mode, the gyro is slaved to the earth's 
magnetic field. The compass magnetic azimuth 
detector then acts as the direction detector device 
and the compass directional gyro provides stability 
influence. When the system is operated in the di­
rectional gyro (00) mode, the compass directional 
gyro rotates freely in the horizontal plane without 
reference to the earth's magnetic field. Heading 
indications are then corrected for apparent gyro 
drift due to earth's rotation by manually setting in a 
latitude correction signal and a hemisphere correc­
tion signal from the compass control panel. Op­
eration as a latitude corrected directional gyro 
meets the requirements of flights in high latitude or 
where poor magnetic references exist. The system 
consists of a magnetic flux valve, located in the tail 
cone; a directional gyro and signal synchro amplifi­
er; an amplifier and a control panel, located in the 
pilot's compartment; and a power adapter transform­
er, located.in the cargo compartment. The J -4 com­
pass system receives dc electrical power from the 
essential bus through a circuit breaker, marked 
COMPASS, located on the overhead dc circuit break­
er panel, and ac electrical power from the ac essen­
tail bus through a circuit breaker, marked COM­
PASS PWR ADPT XMFR, located on the ac essential 
circuit breaker panel. 

J-4 Compau Control Panel. 

The J -4 compass control panel, located on the pilot's 
console (figure 1-40), contains all the controls for 
operation of the compass system. The function se­
lector switch has marked positions 00 and MAG. 
When the function selector switch is placed in the 
00 pOSition, the compass 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 
MAG pOSition, the gyro is slaved to the earth's 
magnetic field. Directional reference signals are 
obtained from the remote compass flux valve. In 
this mode of operation, the gyro is used as the 
stabilizing element of the compass system. The 
rotating azimuth card on the BDHr's will indicate 
stabilized magnetic headings. The annunciator 
meter, marked MAG on the compass control panel, 
provides indication of the synchronization of the 
compass system. In magnetic compass (MAG) op­
e~ation, the synchronization circuits automatically 
synchronize the gyro to the remote compass flux 
valve. Automatic synchronization Is established in 
the first 15 seconds of MAG operation and Is main­
tained during operation of the compass system in 
this mode. In the directional gyro (00) mode of op­
eration, synchronization is not established or main­
tained automatically. Manual synchronization Is 
accomplished by operating the SET synchronizer 
switch on the compass control panel. When the SET 
synchronizer switch, with marked positions DECR 
(-) and INCR (+), is displaced to the right or left,. a 
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synchronized signal is provided through the system 
at the rate and direction required to set the compass 
card of the pilot's and copilot's BDHI's , as desired. 
Synchronization of the system is indicated on the 
annunciator meter when the pointer is In line with the 
white arrow on the control panel. Reference head· 
ing data for the AFCS system Is not affected by the 
synchronization cycles. The BDHI's compass cards 
can also be repositioned by use of the SET synchro· 
Izer switch when the compass is In magnetic com· 
pass (MAG) operation. The switch marked LAT is 
used to set in the proper magnitude of latitude cor· 
rection during the DG mode of operation. Maximum 
drift of the directional gyro occurs when the gyro 
spin axis is at right angles to the earth's spin axis 
(north and south poles), and zero drift occurs when 
the two axes are aligned at the equa~or. When the 
helicopter Is being flown In a northerly or southerly 
direction, the latitude compensation control should 
be set periodically to the latitude at which the heli· 
copter Is flying. The hemisphere selector switch, 
marked N and S, provides selection of the hemis· 
sphere In which the helicopter is being flown. 

CAUTION AND ADVISORY PANELS. 

CAUTION PANIL. 

The caution panel (figure 1·20), marked CAUTION, 
is located in the center of the Instrument panel. 
The caution panel gives the pilots visual Indication 
of failure or unsafe conditions of certain'crltical 
items In the helicopter. The caution lights, each 
having Its own operating cirwlt, indicate a particu­
lar condition in the helicopter. If a failure or unsafe 
condition occurs in one of the systems, the caution 
light for that particular condition remains on until 
the.fallure or unsafe condition is corrected, The 
warning lights operate through two circuit breakers, 
markedPWR and TEST, located on the overhead dc 
circuit breaker panel. The circuit breaker .marked 
PWR provides electrical power for the normal opera­
tion of the warning lights, and the circuit 1;>reaker 
marked TEST provides power for the test circuit 
only. For caution light panel indlcaUons, refer to 
figure 7·5 in section vn. 

Ma.tor Caution Light. 

The master caution light (28, figure 1-14), marked 
MASTER CAUTION, located on the Instrument panel, 
Illuminates whenever a caution light Illuminates to 
focus the attention of the pilot on a condition or mal­
function within the helicopter. However, the light 
is a press-to-reset type and, after the specific con­
dition or malfunction has been noticed on the caution 
panel, the light can be reset to provide a similar 
indication If a second condition or malfunction 
should occur while. the first Is still present. 

NOTE 

The mll-ster caution light will go 
out. If· the ma],function corrects It· 
self. 
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ADVISORY PANIL. 

The advisory panel (figure 1-20), marked ADVISORY 
PANEL, Is located.below the caution panel on the 
Instrument panel. The advisory panel gives the 
pilots visual indication of certain operating condi· 
tions that exist In flight or while on the ground. The 
advisory panel contains placard-type green advisory ~ 
lights, each having Its own operating circuit, to in- , 
dicate a particular system is in operation or a cer-
tain flight condition exists. When a system Is in 
operation or a certain flight condition exists, the 
advisory light for that particular system or condi-
tion comes on and remains on until the system is 
turned off or the condition no longer exists. For 
advisory light panel Indications, refer to figure 7-6 
in section vn. 
CAUTION AND A~VIIORY LIGHTS TOT SWITCH. 

The caution and advisory lights test Switch, marked 
LAMP TEST, located on the caution panel, provides 
a means of simultaneously checking all light fila· 
ments by a single pushbutton type switch. The 
switch receives power from the 28 volt dc essential 
bus through a circuit breaker, under the heading 
INDICATOR LTS, and marked TEST, located on the 
overhead dc circuit breaker panel. 

DIM-BRIGHT SWITCH. 

The Switch, marked DIM and BRT, located on the 
caution panel, enables s.election ·of a dim or bright ~ 
brilliance of the caution and advisory lights. The , 
switch. eannot be utilized until the rheostat, marked 
PILOT FLTINST, located on the overhead switch 
panel, has been· turned on. 

LANOING' G~R .S}':STEM. 

The tricycle configured landing gear system con­
sists of dual ret}lMtable 'mainlanding gear assem­

a single retractable nose gear assembly, and 

land· 
the 

nnn~.th,.t, ttLe .Jlan,d1ng gear Is not down and locked 
when at airspeeds approximately 60 knots. The 
necessary electrical power Is provided from the dc 
essential bus, through circuit breakers, under the 
general heading LAND GEAR and marked EMER 
ON, NOSE, MAIN, located on the overhead dc clr· 
cult breaker panel, The landing gear warning sys­
tem is powered by the dc essential bus through a cir­
cuit breaker,. marked LAND GEAR WARN, located 
on the de overhead circuit breaker panel. The ~ 
main landing gear system is .equippedwlth a one- , 
shot pneumatic, alternate ·extension system, and the 
APU accumulator is utilized as an emergency ex· 
tension power source for the nose gear assembly. 

. The nose gear assembly retraction system can be 
further utllizedon the ground to kneel the helicopter 
to faclUtate cargo handling. The landing gear. con-
trol panel, marked LANDING GEAR CONTROL, Is 



located on the cockpit console (figures 1-17 and 
1-18). The watertight hull, plus sponsons, provide 
the helicopter with amphibious capabilities. Heli­
copters CH-3E Ill. and HH-3E •• are equipped 
wlth provisions for a fixed landing geOlr. 
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MAIN LANDING GEAR. 

The two main landing gear assemblies (27, figure 
1-3) are located below the sponsons and retract for­
ward and upward into the sponsons. Each main 
landing gear is equipped with dual wheels and hy­
draulic brakes, a retracting cylinder, a pneudraulic 
strut, attaching drag links and supports, and up and 
down lock mechanisms. 

NOSE LANDING GEAR. 

The single nose landing gear (24, figure 1-44), 
mounted vertically at the centerline of the helicopter, 
is free to rotate 360 degrees about the strut center­
line. All nose gear motion, including shock stroke, 
kneeling, jacking, and retraction, is vertical. The 
nose gear assembly is equipped with dual wheels, a 
retracting cylinder, a pneudraulic strut and shimmy 

" damper, and attaching drag links and supports. The 
entire pneudraulic strut acts as a piston which is 
lowered or raised for retracting, jacking, and 
kneeling. The nose gear may be kneeled (retracted) 
14.8 inches so as to alter the ground clearance of 
the tail section to facilitate cargo handling. The 
nose gear assembly is hydraulically locked in the 
extended, retracted, or kneeled position. The 
shimmy damper is utilized to lliInimize and offset 
nose gear vibration encountere4dUrillg forward 
motion on the ground. A c~ntering cam centers 
the nose gear assembly when the helicopter is air­
borne. A nose wheel lock is installed to improve 
ground stability of the helicopter on uneven terrain 
and for use during rotor shutdown and engagement. 

No.eWheel Lock Hondle. 

The nose wheel lock handle (12, figures 1-.5 and 
1-6), marked PARK LOCK, is located below a plate 
marked NOSE GEAR PULL TO LOCK, onthe pilot's 
side of the cockpit console. The nose wheel is lock­
ed by pulling the lock handle aft and up, and unlock­
ed by pushing aft and down. . 

LANDING GEAR ACTUATlNGSYSTIM. ' , 
The landing gear actuating system operates on 3000 
psi hydraulic pressure, supplied by the utility hy­
draulic system to raise or lower the mainland nose 
landing gear assemblies. Each main lan41ng gear 
is equipped with down-lock release limit sWitches 
which prevent inadvertent retracting of the landing 
gear when the weight of the. helicopter compresses 
the oleo struts. When airb'Orne,;'the struts extend 
and close the contacts of the down-lock release 
limit switches. The landing gear control panel is lo­
cated on the cockpit console (figures 1-17 and 1-18). 
Placing the landing gear control handle in the up 
position ;retracts the landing gear. As the landing 
gear retracts, limit switches are actuated that cause 
the landing gear control handle warning light to show 
an unsafe condition, the landing gear position lights 
to go out, and a circuit to be completed that assures 
electrical power to low~r the gear. When the land­
ing gear is fully retracted, limit switches are actu­
ated cauSing the landing gear warning light to go out. 
The main gears have then engaged the up-lock mech-
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anism. The nose landing gear retraction phase is 
then initiated and fluid is simultaneously directed to 
the retraction port of the nose gear cylinder. As 
the nose gear starts to retract, another limit switch 
is,.acutated and·causes the landing gear warning 
light to show an unsafe condition. When the nose 
gear is fuliy retracted, the up limit switch is actu- • 
ated and causes the nose landing gear indicating , 
light to go out, and the portion of the circuit to the 
control handle warning light that pertains to the nose 
gear is de-energized. The retraction side of the 
nose gear cylinder remains energized to maintain 
the nose gear in the retracted position. The land-
ing gear is extended by plaCing the landing gear 
lever in the DN position. This completes the elec-
trical circuit to the solenoid valve that directs fluid 
to the uplock cylinders of the main landing gears, 
unlocks them from the up pOSition, simultaneously 
directs fluid to the actuator, and causes the landing 
gear to extend. The landing gear control handle 
warning light is energized to indicate the system is 
in.operation. When the main gears are fully extend-
ed, limit switches are actuated that energize the 
main landing gear green lights and show a safe 
(down) condition. The landing gear control handle 
warning light will flash whenever the helicopter is 
flown at airspeeds of apprOximately 60 knots or less 
and the landing gear is not down and locked. A 
mechanical spring-loaded lock is'~ngaged to lock 
the gears in the down p0sition. As. the main landing 
gear extension phase is initiated, the retraction 
port of the actuator is vented to return pressure 
that had been holding the nose gear in the retracted • 
position, and hydrauliC pressure is directed to the , 
extension port of the actuator to lowerthe nos~ gear. 
Hydraulic pressure that is retained in. the actuating 
cylinder prevents the nose gear from Inadvertently 
retracting. 

Landing Gear Control Handle Down-Lock Relea.e. 

A manually operated down-lock release, IQca1;ed on 
the landing gear control panel, marked DN LCK 
REL, provides a mechanical override of the landing 
gear control handle down-lock soYenoid because of 
an interruption of electrical power to the solenoid. 
If the down-lock solenoid becomes inoperative, the 
down-lock release can be actuated to mechanically 
release the landing gear. control handle from the 
DNposition. 

," -; 
No.e Geor Switch and Caution Light. 

Kneeling (figure 1-43) is accomplished by placing 
the switch, marked'NOSE GEAR, NORMAL, KNEEL, 
located on the overhead switch panel (figure 1-13), 
in the KNEEL position. After the helicopter is 
loaded, the nose gear is jacked (hydraulically ex- ~ 
tended) to the static pOSition by placing the switch, ~ 
marked NOSE GEAR, located on the. overhead switch 
panel, in the.NORMAL position. An advisory light, 
markecj KNEEL SW ARMED, located on the pilot's' 
advisory panel will illuminate when the kneel switch 
is in the KNEEL pOSition. The green nose gear 
down light will be OUT and the red warning light tn 
the landing gear handle will be on when the nose 
gear is kneeled. 
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Figure 1-43. landing Gear Kneeled 

Landing Gear'o.ltIon Lights. 

The landing gear position Indicators, located on the 
landing gear control panel under the general heading, 
GEAR DOWN and marked LEFT, RIGHT, and NOSE, 
are three press-to-test green lights. The lights 
operate on direct current from the dc essential bus 
through a circuit breaker, marked LAND GEAR 
WARN, located on the overhead dc circuit breaker 
panel. The lights will illuminate when the landing 
gear Is down and locked and will be out when all 
three landing gears are up and locked. When any 
one of the three landing gears Is neither fully up 
and locked nor fully down and locked,. a red warning 
light In the landing gear control handle will illumi­
nate. 

~ LANDING GUR WARNING SYSTEM. 

, The landing gear warning system consists of an air­
speed sensor, an audible (beeper) Signal, and a 
flasher light aU located In the pilot's compartment. 
The landing gear warning system Is designed to a­
lert the pilot's wh£l\9ver the landing gear Is not down 
at airspeeds below an actuating range of approxi­
mately 60,knots or less. WIthin this range, the 
airspeed sensor will actuate a signal warning unit 

which Injects an Interrupted time (beeper) signal 
through both pilot's headsets and flashes the light 
In the landing gear control handle. The warning 
signal and flasher will continue to operate until any 
one of the following happens: 

1. Airspeed Is Increased above the actuating 
range of approximately 60 knots. 

2. The landing gear Is extended and locked. 

3. The warning silence button is depressed. 

NOTE 

The warning signal cannot be silenced 
by depressing the silence button at 
airspeeds within the actuating range 
of approximately 60 knots. 

The landing gear,warnlng system operate/.! on cur­
rent from the dc essential bus through the dc clr.cult 
breaker, marked LAND GEAR WARN, located on 
the overhead circuit breaker panel. . 
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Landing Gear Warning Signal Light and Te.t 
Button. 
The landing gear warning signal light, located In the 
handie of the landing gear control handle lever, pro­
vides the pilots with a visual warning that the landing 
gear is up or not locked down salely when at air­
speeds below the actuating range. The signal light 
Is the flasher type located In the landing gear control 
handle on the landing gear control panel. The signal 
light will flash whenever the audible signal Is heard, 
or the gears are In transit between the up and down 
positions. When all wheels are fully up and locked 
or fully down and locked, the circuit Is de -energized. 
The warning light operates on direct current from 
the dc essential bus through a circuit breaker, 
marked LAND GEAR WARN, located on the over­
head dc circuit breaker panel. A landing gear 
warning light test button, marked HDL LT TEST, 
Is located on the landing gear control panel. The, 
test button is pressed to test the warning signal 
11 ght located in the landing gear control handle. The 
warning light test circuit operates on direct current 
from the dc essential bus, through a circuit breaker, 
under the general heading INDICATOR LTS and 
marked TEST, located on the overhead dc circuit 
breaker panel. 

Landing Gear Warning Sy.tem Sllenco'Button. 

The landing gear warning system silence button, 
marked WARNING SILENCE, islocated on the land­
ing gear control panel above the landing gear posi­
tion lights. Whenever the warning system has been 
sllenced, the system will automatically reset when 
the airspeed of the helicopter exceeds the actuating 
range of apprOximately 60 knots. The landing gear 
warning system operates on current from the dc 
essential bus through the circuit breaker, marked 
LAND GEAR WARN, located on the overhead dc 
circuit breaker panel. 

LANDING GEAR ALTIRNATlSYSTlM. 

An alternate gear handle (25, fignre 1-5), loca{ed on 
the left side of the cockpit console, is used to lower 
the landing gear should an electrical or hydraulic 
failure occur with the landiIlg gears in the up and 
locked position. The handle mechanically unlocks, 
the main landing gear up-locks, pOSitions a direc­
tional valve, and discharges a 3000 psi preloaded 
air bottle. The compressed air charge actuates ' 
valves that vent the return side of the actuators to 
the reservoir and then drives the actuator to lower 
the landing gears. Fluid from the APU accumulator 
is used to lower the nose gear. The fluid Is directed 
through an electrically actuated valve to the top 
side of the nose gear actuating cylinder to lower the 

I 
no, se gear. After actuation of the alternate gear sys­
tem, the emergency release valves, located on the 
right side of the main transmission well, must be 
manually reset before the main gear emergency air 
cylinder can be recharged and/or the landing gear 
operated In a normal manner. If the air charge in 
the cylinder has beeriilepleted, when the alternate 
landing gear handle is actuated, main landing gear 
hYdraulic pressure Is vented'''back to the utUlty reser-
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voir, the up-locks are disengaged, and the main 
landing gears wUllower by their own weight. 

NOTE 
In case of complete electrical system 
failure, the nose gear will automati­
cally extend. 

BRAKE SYSTEM. • 
The main landing gear wheels are each equipped with • 
hydraulic brakes that are operated by toe brakes lo­
cated on the pllot's and copilot's pedals. A parking 
brake system Is also provided. The parking brake 
handle (11, fignres 1-5 and 1-6), marked PARKING 
BRAKE, and a decal, marked ON-DEPRESS TOE 
BRAKE THEN PULL-OFF-DEPRESS TOE BRAKE, 
Is located on the side of the cockpit console. The 
parking brakes are applied by depreSSing the brake 
pedals, manually pulling the parking brake handle to 
the PARK pOSition, and then releaSing the brake 
pedals. Depressing the left brake pedal will release 
the parking brakes, cauSing the parking brake handle 
to return to the OFF position. 

EMERGENCY EQUI~MENT. 

PORTABLE 'IRI IXTINGUISJtIRS. 

One hand-operated fire extinguisher (11, figure 3-6) 
Is located on the bulkhead behind the pllot's seat. A 
second fire extinguisher (17, figure 3-6) Is located 
on the left-hand side panel above the ramp. The 
fire e, xtlngulshers are filled with bromochloromethane~ 
(CB). The extinguishers are held In place by a 
bracket with a tight-fitting quick-release spring. 

WARNING I 
Prolonged exposure (5 minutes or 
more) to high'concentrations ,of bromo­
chloromethane (CB) or its decomposi­
tion p1l0ducts will cause pronounced 
Irritation Of eye, and nose, and should 
'be avoided" CB is an anesthetic agent 
o~ moderate intensity. It is soler to 
use th(I,n previous fire extinguishing 
agents (carbon tetrachlOride, methyl­
,bromide). However, especially in con­
,fined spaces, ladequate respiratory lind 
lIye protection from excessive exposure, , 
including the use of oxygen when avail­
able, should be sought as soon as the 
primary fire emergency will permit. 

NOTE 

Bromochloromethane is highly cor­
rosive to helicopter metal, paint, 
and plexiglas •• ' If the flreextin­
guisher starts ,to leak, theextin­
gulsher should be Inverted and the 
control valve depressed (cover ,the 
nozzle with a cloth or ainHnto iii ' 
can etc., to catch any liquid 'which' 
may be discharged). This wU! 'l'e. 

, ~ ;;' 
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lease the stored charge of pressurizing 
gas with a minimum discharge of 
fluid and render the extinguisher harm­
less. The extinguisher should be re­
turned to its bracket and be reported 
for replacement in Form 781. 

PlRST AID KITS. 

One first aid kit (7, figure 3-6) is mounted on the 
bulkhead behind the pilot's or copilot's seat. Five 
additional first aid kits are installed in the cargo 
compartment on the left and right-hand cargo com­
partment side panels. Each kit is held in place by 
a metal cover and supporting clips. 

CREW ALARM BELL. 

The crew alarm bell (I, figure 3-6), located over­
head in the cargo compartment, is used to warn 
crew and passengers in an emergency. The crew 
alarm bell operates on direct current from the 
battery bus and is protected by a circuit breaker, 
marked CREW ALARM, located on the battery bus 
circuit breaker panel. The alarm bell can be 
sounded regardless of the position of the battery 
switch. 

Crew Alarm Ben Switch. 

The crew alarm bell guarded switch, with marked 
positions ON and OFF, is located on the overhead 
switch panel (figure 1-13) in the pilot's compartment. 
To operate the alarm hell, 11ft the guard and place 
the switch in the ON position. To stop the alarm 
hell, return the switch to the OFF position. 

PYROTECHNIC KIT. 

Provisions are made on the bulkhead behind the co­
pilot's seat for mounting a pyrotechnic kit (10, fig­
ure 3-6) that contains a pistol and 12 cartridges. 
The pyrotechnic kit is a water-tight floatable con­
tainer in which pistol and cartridges are stowed and 
is easily removed. On CH-3E helicopters Serial 
Nos. AF66-13285 add subsequent, and all HH"3E 
helicopters, provl'sions are made to stow the pyro­
technic kit on the upper right-hand side of the en­
trance to the pilot's compartment. 

CRASH AXI. 

One crash axe (12, figure 3-6) is installed below the 
step at the pilot's compartment entrance. The axe 
is secured by a bracket and a strap. 

LIPE RAni. 

There are provisions for three life rafts that can be 
secured by straps to fittings in the ceiling of the 
cargo compartment. Two 6-man life rafts (8, figure 
3-6) can be installed above the cargo compartment 
escape hatch, and one 20-man life raft (18, figure 
3 -6) can be installed above the aft ramp on the right­
hand side of the cargo compartment. 
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FIRE DETECTION SYSTEM. 

The engines and APU fire detector systems provide a 
warning in the event of fire in either of the engines or 
the APU compartment. The APU fire detector sys­
tem uses prohe type detector elements. The heat of 
a fire causes illumination of the warning light on the 
fire warning panel in the appropriate fire emergency 
T -handle on the overhead control panel for the en- I 
gines. and on the APU control panel. As the temp­
erature in the fire zone drops below the warning 
point, the warning lights go out. Power for the sys­
tem is normally supplied by the No. I generator at 
115 volts ac through the fire detector circuit break­
ers located on the ac circuit breaker panel. The en­
gine senSing elements are mounted On the firewalls 
and are arranged in close prOximity to the compres­
sor section, the turbine section, and the exhaust tail­
pipe of each engine. The sensing element portion 
of the circuit terminates at the firewall, with the 
sensors interconnected to form a Single circuit for 
each engine. The control units are located overhead 
in the forward portion of the cargo compartment. 
The function of the control unit is to continuously 
monitor the sensing elements and the probe type de­
tector elements, and upon occurrence of fire, indl- I 
cate Its location via a cockpit warning light for each 
engine and an APU unit. An audible fire warning 
system supplements the existing fire warning system 
by providing an audible tone through the interphone 
system. The tone is the same as used for the land-

. ing gear warning system, but the system is designed 
to prevent one warning system from activating the 
other system. The tone will be heard if a fire or 
temperature condition in excess of 5750 F is experi­
enced in either or both engine compartment<l. The 
tone will continue until the temperature drops helow 
5750 F or until the affected fire warning light is de­
pressed. If a fire warning light is depressed to de­
activate the audible warning, the light will stay il­
luminated until the fire is out. Or the temperature 
has dropped below the warning point. When 'normal 
conditions prevail, the sys~111 will automatically re­
set to the off position. The fire emergency T -handle I 
for the affected engine will illuminate whenever a 
fire occurs. A main system test switch is located 
in the cockpit, adjacent to the warning lights, for 
testing circuit electrical continuity when power is 
applied to the system. 

INGINE PlRI WARNING LIGHTS AND TilT SWITCH 
PANIL. 

The red engine fire warning lights and test switch 
panel (20, figure 1-14) are located on a plate, mark­
ed FIRE WARN, on the instrument panel. The lights 
are marked No. I ENG and No.2 ENG. The switch 
has two markedpositi'lns, FIRE TEST and OFF. 
The lights are pushbutton type that have a mamIal 
warning reset capability. The light(s) are depressed 
when it is desired to de-energize the audible fire 
warning system. In addition, four red engine fire 
warning lights, two for each engine, are installed in 
the engine fire emergency T-handles, locatedbelow I 
the decal marked FIRE EMER SHUTOFF SELEC-
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TOR on the overhead switch panel. The left handle 
is marked No. I ENGINE and the right handle is 
marked No. 2 ENGINE. A light on the instrument 
panel and a light in either the No. I or No. 2 engine 
fire emergency T-handle will illuminate in event of 
a fire in the corresponding engine compartment. 
To test the engine fire detector system. place the 
spring-loaded switch in the (up) FIRE TEST position. 
The fire warning lights on the instrument panel and 

,in the fire emergency T-handles should go on. The 
switch will return to the OFF position when released 
and the lights will go out. 

AUDIBLE FIRE WARNING SYSTEM. 
An audible fire warning system is installed in addition to the 
visual one. When the flre warning light button is depressed, 
the audible signal is silenced but the light remains on until 
the tereperatug; in the affected compartment cools below 
801.7 C (575 F). Power for the system is supplied by the 
ac essential bus at 115·volts ac through the fire detection 
1·ENG·2 circuit breakers, on the pilot's circuit breaker panel. 

APU FIRI WARNING LIGHT. 

The APU fire warning capsule. marked FIRE WARN­
ING, contains a red light with two bulbs and is locat­
ed on the APU control panel. To test the APU fire 
extinguisher system, place the spring. loaded fire 
test switch in the FIRE TEST position. The warning 
light on the APU control panel should go on. 

.FIRE EXTINGUISHER SYSTEM. 

The fire extinguisher system for the helicopter are 
of HRD (High-Rate-Discharge), BromotrifJuorometh­
ane (CFaBr) type. 

I WARNING I 
CFaBr is highly volatile and Is not 
easily detected by odor. It Is not 
toxic and is like freons and carbon 
dioxide, causing danger primarily 
by rednction of oxygen. Do not 
allow liquid to contact the skin as 
It may cause frostbite or low temp­
erature burns because of Its low 
boiling pOint. 

INGINI PlRIIXTINGUISHER SYSTIM. 

The engine compartment fire extinguisher system 
consists basically of two charged containers of 
BromotrlfJuoromethane (CFaBr), discharge nozzles, 
an overboard thermal discharge tube, discharge In­
dlcator, circuit breakers, electrical wiring, and the 
necessary controls. The CFaBr containers are lo­
cated In the aft main gear box fairing structure. 
They are charged with 2.5 pounds of CFSBr plus a 
nltrogell cha~ge to propel the extinguishing agent into 
the engiIi~ compartment. The forward fire extin­
guisher discharge tube is mounted on the center fire 
wall near the compressor section of the engine. The 
rear fire extinguisher discharge tube is mounted on 
the fire wall, aimed at the power turbine section of 
the engine. A safety outlet in each container is con-
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nected to the red thermal discharge indicator located 
on the lower left side of the fuselage. In the event 
container pressure becomes excessive dne to high 
temperatures, the safety outlet opens, the thermal 
discharge indicator seal is ejected, and the container 
is discharged overboard. A pressure gage on each 
container facilitates a preflight pressure check. 4 
When the spheres are properly charged. the pressure 
gages should indicate the value within the range 
shown on the decal adjacent to the gages. Power . 
for the fire extinguisher system is supplied by the 
dc essential bus system through the fire extinguisher' 
circuit breakers located on the overhead control 
panet: 

NOTE 

Although designed primarily for com­
bating an engine compartment fire 
during flight, the fire extinguishing 
system may be used on the ground if 
other fire fighting equipment is in­
effectual or unavailable. Be sure all 
ground personnel are clear before 
using the system. 

Engine 'Ire Emergency Selector Handle •. (,Ire 
Imergency T Handle.). • 

Two T-shaped handles, below the decal markee. FIRE 
EMER SHUT-OFF SELECTOR, are located on the 
overhead switch panel (figure. 1-13). The handle 
marked NO. 1 ENGINE is for the No. 1 engine com- 4 
partment and the handle marked NO. 2 ENGINE is for 
the No. 2 engine compartment. When either handle 
is pulled down, dc power from the essential bus 
actuates the shut-off valve, which closes the fueilines 
to the respective engine, selects the engine compart-
ment to which the fire' extinguisher fluid is to be III 
directed, and also energizes the circuit to the fire 1111 

extinguisher switch. The. ends of the handles house 
fLre detector warni1lg lights. 

Ingll'le 'Ire Ixtlngullher Switch. 

An engine fire extingul,sher switch, marked FIRE 
EXT, located on the overhead switch panel (figure 
1-13) in theplloi's compartment, has marked posi-
tions RESERVE, OFF, and MAIN. The fire extin­
guisher switch will return to the OFF pOSition when 
released. The lock lever type switch is operative 
only after one of the fire emergency shut-off selec-
tor handles has been pulled. When tne engine fire 
extinguisher switch is placed In the MAIN pOSition, 
after the fire emergency shut-off selector handle 
has been pulled, tl)e contents of Jhe fire extinguisher 
sphere Is discharged into the corresponding engine 
compartment. When the engine fire extinguisher 
sw!.tch is placed In the RESERVE pOSition, after 
fire emergency shut-off selector handle, has been 
pulled, the contents of the opposite fire extinguisher 
sphere Is discharged into the last selected engine 
compartment. If fires should occur in bothengines, 
pull the No. 1 engine fire emergency selector handle 
and switch the fire extinguisher switch to MAIN, 
then, pull No. 2 engine fire emergency selector 
handle and switch the fire extinguisher switch to 
RESERVE. This procednre will permit fire extin­
guisher agent to enter both engine compartments. 



If both fire emergency selector handles are pulled 
and the fire extinguisher switch is placed in either 
MAIN or RESERVE position, the fire bottle will dis­
charge into the last engine compartment selected. 

AUXILIARY POWIR UNIT 'IRIEXTINGUISHER 
nSTIM. 

The fire extinguisher system for the auxlliary power 
unit consists of a charged container of Bromotri­
fluoromethane, located adjacent to the APU com­
partment, with lines, nozzles, and controls similar 
to the engine compartment extinguisher system. 
The container holds 2.5 pounds of CF3Br. 

Auxiliary Power Unit Fire Detector and Extingullher 
Control Panel. 

The auxlliary power unit fire detector and extinguish­
er control panel is located on the APU control panel 
on the cockpit console (figures 1-17 and 1-18). The 
APU fire extinguisher system is energized by first 
placing the toggle switch, marked FUEL SHUT-OFF 
and NORM, in the FUEL SHUT-OFF position, then 
placing the toggle switch, marked FIRE EXTING 
and OFF, in the FIRE EXTING position. 

EMERGENCY EXITS. 
For emergency entrances and routes of escape and 
exits, (see figures 3-5 and 3-6). 

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 exlts. The manual 
emergency release handles, marked EMER RELEASE 
PULL, are located on the lower edge of each window 
inside the pilot's compartment. The window can be 
jettisoned outward and downward by pulling the re­
lease handle in the direction of the arrow. The 
windows can also be released from the outside by 
turning the handle marked EXIT RELEASE -PRESS 
BUTTON-TURN HANDLE PULL OUT WINDOW. 
The window can also be jettisoned from the inside by 
rotating the window emergency release handle up­
ward and pushing out the window from the bottom. 

PERSONNEL DOOR EMERGENCY EXIT. 

The personnel door is normally opened and closed 
by the handle marked TO OPEN TURN AND PUSH, 
with arrows pointing the direction to turn and push, 
located on the inside of the door. The handle also 
locks the door in the open position to facilitate in­
flight operations that require the door to be open. A 
release handie is also located on the outside of the 
door. The door can be jettisoned to provide an 
additional emergency exlt by pulling down on the 
emergency release handle, marked EMERGENCY 
EXIT RELEASE, TURN, OPEN-CLOSED, with the 
direction arrows located at the top of the door. The 
inside of the personnel door below the window is 
mat-ked CUT HERE FOR EMERGENCY EXIT. 

RAMP. 
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The ramp consists of a forward and aft ramp that 
can be opened hydraulically or manually to provide 
an exlt from the rear of the cargo compartment. 
The aft ramp can be opened in flight, on the ground, 
or on the water by placing the master switch, loca­
ted on the pilot's ramp control panel (figure 4-25), 
marked RAMP MASTER SW, CREW-OFF-PILOT, 
in the PILOT position, and placing the switch mark­
ed AFT RAMP in the DOWN position. When the 
ramp master switch is in the CREW position, the 
aft ramp may be opened by the crewmember, using 
the crew ramp controls located above the ramp on 
the right-hand compartment side panel. In the event 
of an electrical or hydraulic failure, open the aft 
ramp manually from inside the helicopter by pulling 
forward on the handle attached to the manual shut-off 
valve located on the right side of the cargo compart­
ment under a flap of soundproofing, marked EXIT 
RELEASE HANDLE INSIDE. When the hantlle is 
positioned forward, the manual shut-off valve is 
actuated to vent the aft ramp cylinders, and a cable 
attached to the handle releases the up-lock to unlock 
the aft ramp. The ramp will open by its own weight. 
The rate of opening is controlled by a restrictor. 
The aft ramp may be opened from outside of the 
helicopter by removing the handle from the clips be­
neath the cover on the aft fuselage, marked RAMP 
EXIT RELEASE HANDLE INSIDE, and pulling the 
handle down. The outside handle is connected by a 
cable to the handle attached to the manual shut-off 
valve. The forward ramp may be opened from in­
side the cargo compartment by pulling up on the 
manual override handles on top of the forward ramp 
cylinders. The ramp will open by its own weight. 
The rate of opening will be controlled by a restrictor. 

I WARNING I 
The forward ramp shouid only be 
opened on the grOlind. 

CARGO COMPARtMENT WINDOWS. 

Jettisonable windows located on the left front side of 
the cargo compartment and over each sponson pro­
vide access to the ground and to the outer fuselage 
and sponsons from Inside the cabin. This facilitates 
bilge pump operations, maintenance, and docking 
during water operations. The windows may be re­
moved from the outside by pulling down on the out­
side release lever and 'pulling the window out. The 
windows may be jettisoned from the inside by ro­
tating the release lever forward and pushing the 
window out. On aircraft modified for armament, use 
the forward (red) release lever to jettison the left 
forward window. 

WARNING I 
Prior to removing the left jettison 
window for access to the left sponson, 
ensure the HF-I03 radio is off. The, 
HF antenna emits high voltage ,radia,­
tion during HF transmission. 
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On &.ircraft modified for armament the left front 
cabin window may Ile removed In flight by forward 
rotation of the aft (black) release lever. Hold the 
handle at the top of the window while unlocking the 
release lever and remove the window by pulling the 
bottom handle Inward. Insert the window by placing 
the tangs on the top of the window In their respective 
slots, push the bottom of the window In place and 
lock by rotating the aft (black) release lever toward 
the rear. 

I CAUTION I 
IT the procedures outlined are not 
followed when removing or insert-
Ing jettisonable windows while In 
fligbt, the windows may be blown 
overboard. It two crew members 
are available, one should hold the 
window handles while the other opera­
tes the release levers. 

After removal the window may be secured by a strap 
on the left cabin wall bracket between the second and 
third windows. The cargo compartment windows 
forward and aft of the sponsons are permanently 
installed and are not designed as emergency exits. 
These windows are attached to the Inside and outside 
by aluminum retainers to preclude loss of the ~n­
dows during fligbt. 

PILOT'S AND COPILOT'S SEATS. 

The pilot's and copilot's seats are located slde-by­
side In the pilot's compartment. The pilot's seat is 
on the rlgbt. The track-mounted seats are designed 
to accommodate back-type parachutes and seat-type 
pararafts. Both seats have a 5-.lnch range of height 
adjustment, and a 5-lnch forward and aft adjustment 
and are equipped with cushions that are interchange­
able with the pararaft and parachute. ,However, for­
ward and aft adjustment will be restricted to less 
than 5 Inches on aircraft equipped. with armor'plating. 

Seat Height Adlultment Lever. 

The seat heigbt adjustment levers (21, flgu.re 1-5) 
are the rear levers at the rigbt of the pilot's and 
copilot's seats. The levers are pulled up to.release 
the height adjustment lockpins. 

Seat .oreward and Aft Adjultment Lever. 

The seat fore-and-aft adjustment levers (22, figure 
1-5) are the front levers on the right side of the 
pilot's I1-nd copl1ot's seats. The levers are pulled 
up to release the forward and aft seat adjustment 
lockplns. The levers must be held up whlle the seat 
Is moved on the racks, forward or aft, as desired. 
The lockplns wlll automatically engage in any of 
elgbt positions" when the levers are released, except 
when restrlcted:·by armor plating. 

Shoulder Hal'l'le .. Lock Lever. 

A two-position shoulder harness inertia reel lock 
lever (20, figure 1-5) Is located at the left side of 
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each seat. When the lever is in the unlocked (aft) 
position, the shoulder harness cable will extend to 
allow the occupant to lean forward; however, the 
inertia reel will automatically lock if an impact 
force between two and three g's in any direction Is 
encountered. When this occurs, the inertia reel 
will remain locked until the lever is moved to the 
locked position and then to the unlocked position. 
When the lever is placed in the locked (forward) 
position, the shoulder harness cable is locked so 
that the occupant is prevented from leaning forward. 
The locked pOSition is used to provide an added 
safety precaution when a crash landing is antiCipated, 
or when desired during critical operations. 

CREWMAN'S SEAT. 

The crewman's seat (4, figure 1-4), located at the 
entrance to the cockpit and aft of any between the 
pilot's and copilot's seats, may be folded against 
the entrance wall to facilitate cockpit entrance and 
exit. The seat Is equipped with a safety belt. 

I CAUTION I 
To facilitate aircrew egress In the 
event of an emergency, the crew­
man's seat will not be occupied and 
will be In the stowed pOSition during 
air refueling operations. 

AUXILIARY EQUIPMENT. 

The fOllOwing major systems and items are covered 
In section IV: 

Heating System 

Anti-Ice Systems' 

COmmlll\1catlon and Associated Electrical Equipment 
,"! '-' ,".-' ,-' 

LlghtlngEquipin~nt 

Auxllla1iy:p,~wer Vnlt 

Cargo Colllpartment 

Which Ihstallatlon 

Rescue Holst 

External Cargo Sling 

Troop Carrying Equipment 

Casualty Carrying Equipment 

Miscellaneous Equipment 

Windshield Wiper System 

Bilge Pump 

Load Adjuster 

Weal?ons System 



FUEL - ENGINE AND APU JP .... 
SEE SECTION VII 

AL TERNATE FUEL JP-S 
SEE SECTION VII 

COMMERCIALLY APPROVED FUELS 
SEe SECTION VII 

OIL - ENGINE AND APU 
MIL-L-7808 - NATO SYMBOL 0.148 

Oll- MAIN, INTERMEDIATE, TAIL GEAR BOXES 
AND CARGO WINCH 
MlLrL-7808- NATO SYMBOL ()..148 

HYDRAULIC FLUID- PRIMARY, AUXILIARY 
AND UTILITY SYSTEMS 
MIL-H-5606 - NATO SYMBOL H-SIS 

FIRE EXTINGUISHER AGENT-
ENGINE AND APU - CF3Br 
PORTABLE - CB(0i2BrCll 

Figure 1-44. Servicing Diagram 

1. BATTERY 
2. ROTOR BRAKE HYDRAULIC CYLINDER 
3. ENGINE OIL TANKS 
4. MAIN ROTOR HEAD RESERVOIR (ONE FOR EACH BLADE) 
S. DAMPER RESERVOIR 
6. APU AND NO.2 ENGINE FIRE EXTINGUISHER BOTTLES 
7. UTILITY HYDRAULIC SYSTEM RESERVOIR 
8. PRIMARY HYDRAULIC SERVO SYSTEM RESERVOIR 
9. AUXILIARY HYDRAULIC SERVO SYSTEM RESERVOIR 

10. NO.1 ENGINE FIRE EXTINGUISHER BOTTLE 
11. AUXILIARY POWER UNIT 
12. INTERMEDIATE GEAR BOX 
13. TAIL GEAR BOX 
14. TAIL ROTOR HEAD OIL RESERVOIR 
1S. APU HANDPUMP, GAGE AND PUMP HANDLE 
16. APU ACCUMULATOR 
17. MAIN LANDING GEAR 
18. EXTERNAL AUXILIARY FUEL TANK FILLER CAP (CH-3EB. 

AND HH-3E HELICOPTERS) 
19. SPONSON 
20. AFT FUEL TANK FILLER CAP 
21. FORWARD FUEL TANK FILLER CAP 
22. ALTERNATE LANPING GEAR BOTTLE 
23. CARGO WINCH 
24. NOSE LANDING GEAR 
25. PRESSURE REFUELING ADAPTER (CHoolE •• AND 

HH-3E HELICOPTERS) 
26. AIR REFUELING PROBE 
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