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Manual Fuel Close Line Valve. 

The manual fuel close line valve (figure 1-34), lo­
cated on the right side of the cargo compartment, 
shuts off fuel from the forward fuel tank. When­
ever the close line manual valve is closed and the 
crossfeed 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. 

Rapid Fuel Dumping System. 

CH·3E m~ and all HH-3E helicopters are equip­
ped with a rapid fuel dumping system. The system 
consists of a fuel dump valve for each main tank 
and a fuel dump pump that. pumps the fuel over· 

'board through an outlet, located on the right rear 
fuselage. Fuel may be dumped at a maximum rate 
of approximately 880 pounds per minute in level 
flight from 70 knots to V max knots and during 
descents 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. 

Fuel Dump Valves. 

The fuel dump valves, one for each main tank, are 
electrically operated by switches on the pressure 
refueling control paneL The valves ma~Hilsobe 
manually opened and closed by use Ofamanual 
override handle located on 'each valve .. The fu~1 
dump valves are controlled by switches, matked 
FUEL DUMP, located on the pressure refueling 
panel. The switches have marked positions FWD 
and OFF and AFT and OFF to designate the tank 
valve they control. The FWD and AFT positions 
are the ON position for the switches. The fuel 
dump valves operate from power supplied by the 
de essential bus and are protected by circuit break­
ers, marked FWD TANK and AFT TANK, under 
the general headings FUEL DUMP and INFLT RE­
FUE'L, located on the copilot's circuit breaker 
panel. 
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Figure '·34, Manual Fuel Close Line and Dump Valves , 

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 sup­
plied by tl\e acessentia!. bus and, is, protected by 
circuit breakers, marked INFLT REFUEL PUMP 
DUMP, located ',on thepilot,'a .circuit breaker, panel. 

GROUN,OPRESSURE AND AIR REFUELING 
SYSTEMS, 

HH-3E helicopters are equipped with ground pres-

" ~ 

sure and air refueling systems (figure 1-35). CH-3E ~ 
helicopters m~ are equipped with proliisions for 
the ground pressure and air refueling systems. Both 
systems utilize the same plumbing and system com: 
ponents, except the ground pressure refueling.sys- ~ 
tem is refueled through a pressure refueling adapter ,. 
located on the lower fusdage below the entrance ' 
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to the cargo compartment. The ground pressure re­
fueling system does not use bleed air. The air re­
fueling system is refueled through a probe, located 
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, 
located on the top and center of the instrument 
panel. 

Ground Pressure Refueling. 

Since the control switches, indicator lights, and 
system components operate in the same manner 
for both systems, they will be discussed under the 
heading Air Refueling System in this section. 

Pressure Refueling Adapter. 

The pressure ref1,leling adapter (figure 1-2), located 
on the lower f1,lselage below the entrance to the 
cargo compartment, is the single-point hose attach­
ment that is 1,Ised to simultaneouslY pressme refuel 
all fuel tanks. 

Air Refueling System .. 

The air refueling system consists of a ref1,leling 
probe, bleed air selector and shutoff valves, flow 
sensors, vent valves, surge valves, pressure refueling 
shutoff and high level sensor valves, and a control 
panel. 

Refueling Probe. 

The retractable refueling probe (figure 1-2), lo­
cated on the forward right-hand side of the heli­
copter, is extended and retracted by compressor 
bleed air. The system can either operate on bleed 
air from either engine, or from both engines simul­
taneously. Check valves are installed to prevent 
bleed air from flowing to an inoperative engine 
during single engine operation. The probe contains 
lock actuators that lock the probe in the extended 
or retracted position and cause condition lights to 
illuminate to indicate the probe condition. 

Bleed Air Selector and Shutoff Valves. 

The bleed air selector and shutoff valves control 
the flow of bleed air to the refueling probe. Both 
valves are controlled from the pressure refueling 
panel. The shutoff valve controls the flow of bleed 
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air to the bleed air selector valve and contains a re­
lief valve that opens when the shutoff valve is 
closed, if the pressure exceeds 220 psi, and closes 
when the pressure drops to 160 psi. 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. 

Flow Sensors. 

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. 

Pressure Refueling Shutoff Valve and High Level 
Sensor. 

The pressure refueling shutoff valve and high level 
sensor, located in each main tank, controls the 
flow and fuel level during ground pressure and air 
refueling operations. The pressure refueling shutoff 
valves open when fuel pressure is applied and p:er­
mit fuel to flow to the tanks. The high level sen.sor 
senses when the fuel tank has reached its full ca­
pacity and causes the pressure refueling:slrutoff 
valve to close and shut off the flow of£1,Iel. The 
high level sensors are also the test components for 
the PRE-SHUTOFF TEST function. 

Pressure Refueling Control Panel. 

The pressure refueling control panel (figure 1-36), 
located on the top and center of the instrument 
panel, marked PRESSURE REFUEL, contains the 
control switches and condition lights for the 
ground pressure and air refueling systems. The fuel 
tank selector switches and condition lights are 1,Ised 
in the same manner for both ground pressure and 
air refueling operations. The oontrol panel contains 
the fuel dump switches, the controllable spotlight 
rheostat, main and external auxiliary fuel tank se­
lector switches and condition lights, and fuel ievel 
shutoff test switch, a control panel light test 
switeh, the air refueling probe control switch and 
condition lights, and the master power switch. The 
fuel dump switches, under the beading FUEL 
DUMP, have marked positions FWD and OFF and 
AFT and OFF, respectively. Pla.cing the switches in 
the FWD and AFT positions will open respective 
dump valves to the forward and aft main fuel 
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Figure 1-35. Ground Pressure and Air Refueling System (Sheet 1 of 2) 
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Figure 1·36. Pressure Refueling Control Panel 

tanks, energize the fuel dump pump and cause all 
but 500 pounds of fuel in each main tank to be 
dumped overboard. 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 quantity indicators. The con­
trollable spotlight rheostat, marked PROBE 
LIGHT, with marked positions OFF and MAX, is 
rotated out of the OFF position to vary the in­
tensity of the controllable spotlight (figure 1-2) 
during night air refueling operations. The external 
auxiliary fuel tank selector switches and condition 
lights are under the heading EXT TANKS. The 
auxiliary fuel tank selector switches, marked SE, 
LECT, have marked positions LEFT and RIGHT 
and OFF. Placing 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, respectiv.ely, will illuminate to 
indicate that fuel is flowing"tGi'tb,e 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 iights wili go' 
out as the thermistors, one located in each auxili~ 
ary tank, also close the fuel valves when they sense 
that the tanks are full. If the LEFT FULL or 
RIG HT FULL light remains on after fuel is trans­
ferred to the main tanks, reaccomplish the auxili· 
ary tank transfer operation. The external auxiliary 
tanks may be simultaneously or individually select­
ed for refueling. The main fuel tank selector 
switches and condition lights are under the heading 
MAIN TANKS. The main fuel tank selector 
switches, marked FWD and AFT, have marked 
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positions SELECT and OFF. Placing the FWD and 
AFT switches in the SELECT position, opens the 
pressure refueling shutoff valves to allow fuel to 
flow to the tanks. The fuel flow condition lights, 
marked FWD FLOW and AFT FLOW, respectively, 
will illuminate to indicate that fuel is flowing to 
the tanks through the flow sensors. The FWD and 
AFT selector switches should be left in the SE­
LECT 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 sensors, one located in each main ~ 
tank, close the pressure refueling shutoff 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 
refueling. The fuel level shutoff test switch, mark­
ed PRE·SHUTOFF TEST, is depressed to test the 
integrity of the high level sensors and pressure re­
fueling shutoff valves. 

NOTE 

Master power switch must be ON to check 
,PRE-.SHUT:OFF TES'!'system. 

Depressing the fuel level shutoff test switch, after 
ground pressure or air refueling operations have 
started, will' cause the fuel level sensor to simulate 
a tank full condition and close the pressure refuel· 
ing shutoff valve. This will stop the flow of fuel 
and cause the fuel flow condition lights to go out. ~ 

The fuel level shutoff test circuit is powered from , 
the dc essential bus and is protected by circuit 
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 con'trol panel 
light test switch, marked PNL LAMP TEST, is de· 
pressed to check the integrity of the bulbs in the 
various condition lights. The air refueling probe 
selector switch and condition lights are under the 

~ heading PR?~E. The probe selector swi~ch, with 
, marked posItIOns REFUEL and STOW, 18 actuated 

to extend and retract the refueling probe. When 
the switch is placed in the REFUEL position, the 
bleed air shutoff and selector valves are actuated 
to permit bleed air to extend the probe. When the 
probe is fully extended 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 mechansim 
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 shutoff 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 complete· 
ly, stop operation and recycle by first turning off 
the master power switch, recycling the probe selec· 
tor 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, 10' 
cated on the copilot's circuit brei\ker 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 is being trans· . 
ferred from the external auxiliary fuel tanks ·to.the 
main fuel tanks, and when it is desired to bypass .. 
the dimming circuit and have the controllable spot­
light operate as a bright light only. 

NOTE 

• The standby compass is not reliable when 
the pressure refueling panel is energized 
and operating. 

• If the probe has just been stowed, wait 
approximately one minute to allQw the 
system to bleed before extending the 
probe again. 
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ELECTRICAL POWER SUPPLY 
SYSTEM. 

The primary source of electrical power is supplied 
by a 115/200 volt ac system. Alternating current 
is rectified to provide a 28·volt dc system. 

AL TERNA TlNG CURRENT SUPPLY SYSTEM. 

Two alternating current generators are the pri· 
mary source of power for the ac electrical supply 
system (figure 1·37). Other sources of alternating 
current are the dc powered ground inverter and 
the ac external power receptacle. An auxiliary 
power unit is also provided that drives the genera· 
tors through the ~ain gear box accessory section 
when the rotor rpm is helow 100% Nr. 

,.;' 

Generato rs. 

The two 20 KV A, 115/200.volt, three'phase, self. 
cooled, brushless,self·.exciting generators are 
mounted on, and driven by. the accessory section 

·ofthe main gear box .. Each generator has a prorat· 
ed capacity of 25KV A at 15,000 feet altitude and 
a OAT of lOoC. 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 section is driven through the main gear 
box. Each generator output is directed through a 
respective supervisory panel that provides control 
arid protection of the ele¢trical system from under· 
frequency, overvoltage, and open·phase protection. 
The underfrequency protection is not available 
when the weight of the helicopter is removed from 

. the l!mding gear wheels. The No.1 generator nor· 
i m~Iy furnishes power' to the ac essential bus. Each 
'giflnlrat.or.is controlled by a respective generator 
switch loc!it~d on the overhead switch panel in the 
pilot's c()~pUtml!nt. Generator power is supplied 
to the ~I\pervisoty panel whenever th·e generators 

. are. ope~tirig above the cut-in speed (between 92 
and 917- .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 panel is 
satisfied that voltage output as well as frequency 
output is within the prescribed limits. Failure of 
either generator is indicated by failure caution 
lights, marked No.1 GENERATOR and No.2 
GENERATOR,locatedon the caution panel. 
Both generators will continue to generate power 
during autorotation. 
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Generator Switches. 

The generator switches, located on the overhead 
switch panel (figure 1·13) under the general head· 
ing 1 GEN 2, havemarked positions ON, OFF/RE· 
SET, and TEST. When a generator switch is placed 
in the ON position, generator power is connected 
through the respective main linecontactor relay 
to the appropriate bus. When the No.1 generator 
switch is placed in the OFF/RESET position, the 
No.1 generator is turned OFF and generator cycl· 
ing is reset. Placing the switch in the OFF/RESET 
position, then ON, will bring the generator back on 
the line, provided a temporary overvoltage condi· 
tion occurred and no longer exists. The TEST posi. 
tion of the switches is to be used by ground per· 
sonnel when performing maintenance checks. 

Inverter. 

The 100 VA inverter, located in the electronics 
compartment, is powered by the 28,volt dc essen­
tial bus and supplies 115-volt acto two 26-volt ac 
transformers, engine fire detectors, fuel quantity 
indicators, and turbine inlet temperature indicators. 
The transformers 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 gene· 
rators or ac external power, and the inverter switch 
is in the ON position. Whenever the ac essential 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, engine fire detecto.1'S, fuel quantity 
indicators, and turbine inlet tempel"!lture indica· 
tors, to the ac essential bus. The inverter is protect· 
ed by a circuit breaker, marked iNV, located on 
the overhead dc circuit breaker panel. 

I nverter Switch. 

The inverter switch, marked lNVERTER, ON and 
OFF, is located .on the overhead switch panel (fig· 
ure 1·13). The ON position connects the inverter 
to the dc essential bus. The OFF position discon· 
nects the inverter circuit from the dc essential bus. 

AC External Power Receptacle, SWitch, and 
Advisory Light. 

The 115/200·volt ac external power receptacle (fig· 
ure 1·2) is located on the right side of the helicop' 
ter below the pilot's window. External power is 
controlled by a switch, marked EXT PWR, with 
marked positions ON and OFF, located on the 
overhead switch panel, through a circuit breaker, 
marked EXT PWR, located on the overhead dc cir· 
cuit breaker panel. The external 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 plac­
ing the external power switch in the ON position, 
and the e){ternal 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 supplied through the No.2 line contactor 
relay to the No.1 line contactor relay to energize 
the ac essential bus. The ae nonessential bus is en· 
ergized directly from the external power relay. 
Whenever ac external power energizes the e,ential 
and nonessential buses, the respective transformer· 
rectifiers are energized to proyjde, direct current 
power. 

NOTE 

All ac APUs are not equipped to provide 
a 28,volt dc input. When using this type 
of APU, it is necessary to activate. the 
battery switch momentarily to provide 
dc current for energizing theac eli:ternal 
power relay. 

Alternating Current Distribution. 

Power for the operation of alternating current elec· 
trical equipment is dis.tnbuted through supervisory 
panels that provide control and protection of the 
system, then through the.appropriate line contac· 
tor relay to the essential and· nonessential buses. 



AC Essential Bus. 

The ac essential bus is normally powered by the 
No.1 generator, or by ac external power, when 
connected, and the external power switch is in the 
ON position. The essential bus is energized through 
the NC'. 1 generator contactor relay and distribut­
es power to all of the essential ac operated equip­
ment, 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.1 genera­
tor causes the No.1 main line contactor to auto­
matically transfer the essential bus to the No.2 
generator and drop the nonessential bus from the 
system. 

Inverter Bus. 

The inverter bus is energized by alternating current 
through two transformers that step 116-volt ac 
power down to 26 volts for the operation of cer­
tain pressure instruments that are esSential for safe 
engine operation. The transformers and inverter 
bus are energized by the ac essential bus when en­
ergized from any ac power source. The transform­
ers and inverter bus are energized by the inverter 
whenever the ac essen tial bus is deenergized and 
the inverter switch is in the ON position. 

NOTE 

The inverter bus is not separately identi­
fied on the circuit breaker panels. 

AC Non!lSsential Bus. 

The ac nonessential bus is normally powered by 
the No.2 generator, or by ac external power, when 
connected, and the external power switch is in the 
ON position. The nonessential bus is normally en­
ergized through the No.2 generator contactor re­
lay and the nonessential bus contactor relay. The 
nonessential bus distributes power to the nonessen­
tial equipment and the No.2 transformer-rectifier. 
Failure of either generator will cause the nonessen· 
tial bus to be dropped from the system. If the No. 
2 generator should fail, the pilot's attitude indica­
tor, which is normaily powered by the No. 2 gen­
erator, is automatically transferred to the ac essen­
tial bus. The nonessential bus contactor relay, ener­
gized by the No.1 generator, normally connects 
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the No.2 generator output to the nonessential bus. 
When the nonessential bus contactor relay is de­
energized by loss of No.1 generator output, the 
nonessential bus is dropped from the system and 
the No.2 generator output is directed to the essen­
tial bus. When the nonessential bus contactor relay 
is energized by No.1 generator output, and the 
No.2 generator is inoperative, the No.1 generator 
contactor relay ensures that No.1 generator out­
put is directed only to the essential bus and the 
nonessential bus is dropped from the system. 

Autotransformer. 

An autotransformer on the pilot's circuit breaker 
panel support provides a source of 26-volt ac for 
the operation of radio equipment by reducing 116 
volt ac power from the No.1 generator or ac ex­
ternal power receptacle. 

Isolation and Autotransformers. 

The 116/26·volt ac isolation and autotransformers 
on the pilot's circuit breaker panel support serve 
two functions. The isolation transformer isolates 
the operating circuit connected across its second· 
ary 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, auxiliary hydraulic 
pressure, and No.2 engine oil pressure indicators 
and No.2 engine torquemeter. The autotrans­
former provides 26-voit ac for the primary hydrau­
lic pressure, transmission oil pressure, No.1 engine 
oil pressure indicators, and the No,:tengine tor­
quemeter. 

Alte~natin9Curr9nt Circ.uit B,reakers. 

Alternating current circuit breakers, protecting the 
various ac circuits, are located on the overhead cir­
cuit breakeripanels (figure 1-39) above the pilot's 
andcbp!lot's heads in the pilot's compartment. 
The circuit breaker panel located above the pilot's 
head contains circuit breakers that protect the ac 
essential< bus loads, and the circuit breaker panel 
located above the copilot's head contains circuit 
breakers that protect the ac nonessential bus loads. 
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 ac power supply system by pull. 
ing out its circuit breaker. 
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DIRECT CURRENT POWER SUPPLY SYSTEM. 

Two transformer-rectifiers are the primary sources 
of direct current power for the dc electrical supply 
system (figure 1-38). Other sources of direct cur­
rent power are the battery and the dc external 
power receptacle. 

Transformer·Rectifiers. 

Two 200-ampere transformer-rectifiers are located 
in the electronics compartment. Each transformer­
rectifier is powered by a separate generator. The 
No.1 generator powers the No.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.1 trans· 
former-rectifier is protected by a circuit breaker, 
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, 10' 
cated on the ac nonessential bus circuit breaker 
panel. The transformer-rectifiers are connected 
directly to the helicopter's dc system whenever 
they ate energized by ac power andthe transform­
er-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 #1 XMFR 
RECT, and failure of the No.2 transformer will be 
indicated by a light on the caution panel, marked 
#2 XMFR RECT. 

Transformer-Rectifier Switches. 

The transformer-rectifier switches, la,cated"on the 
overhead switch panel (!igure 1-13)"",inder .the gen­
eral heading XMFR RECT 1 and.2, have marked' 
positions, ON and OFF. When the transformer· 
rectifier switches. are placed in the ON positioll, 
dc power is connected through the respective reo 
verse current cutout relay to the essential and non· 
essential buses. When both transformer-rectifier 
switches are placed in the OFF positipn, only bat­
tery power will be available to the dc essential bus. 
When either transformer-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 ftom the system. 
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Battery. 

The 24-volt, 22-ampere hour nickel cadmium bat· 
tery (figure 1-48), located in the nose section for· 
ward of the pilot's compartment, is accessible from 
outside the helicopter for maintenance. Battery 
power is used for limited ground operations when 
no external power is available and as emergency 
source of power to the essential bus if both genera· 
tors and/or transformer· rectifiers should fail. The 
battery also powers the battery bus. 

Battery Switch. 

.. The battery switch, located on the overhead switeh 
panel (figure 1-13) marked BATTERY, has marked 
positions ON and OFF. When the battery switeh is 
placed in the ON position, battery power is sup· 
plied to the dc essential bus. Battery poweds dis· 
connected from the essential bus when the battery 
switch is placed in the OFF position. 

NOTE 

If battery power is excessively low, the 
battery switch will not actuate the battery 
relay to the dc essen tial bus. 

.DC Externlll Power, Receptacle, Switch, and 
Advisory Light. 

The 28-volt de externaLpower re\'eptade (figure 
1-2) is IBeated on the right side of the helicopter 
below the pUot'swindoW.External power is con· 
trolled by a switch, marked EXTPWR, with mark· 
ed positions ON and OFF, located on the overhead 
switcH p,anel. The circuit is protected by a t'ircuit 
breaker, marked EXT PWR,located on the over· 
head dc citcuit breaker panel. The ex ternal power 
switch must be in the ON position to utilize an I'X' 

. temalpo,,!.er sour<:e l'pnnected. to the de external 
power receptacle. When the external power relay 
is energized, a light marked EXT POWER ON, lo­
cated on the advisory panel, wHI illuminate. Ex· 
ternalpower will also be provided to energize till' 
nonessential bus relay, thereby allowing both the 
dc essential and dc nonessential buses to b~ 't'll!?f' 
gized. The external power relay also seiVQI!'i;o 'K~('Jl 
the external power receptacle from beil\gft\l1er. 
gized when not in use. DG;externa,1 pnwe~if used, 
should be \l~ed for all ground operations (HI til aftl'\' 
the generators are operating. 
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NOTE 

DC p.owllr wi)) be a~tomaticl!!)Y provi~ed 
when tne ac ~ystel)l is energized and the 
transfQrmer-rectifier switches are in the 
,ON PQsitiqn. 

DjrepJ ~urre/lt 9i,strjpytjo/l. 

Pow,aT fQr the operation of direct current electri­
cal equipment is distributed through the essential, 
nQness,ential, anp battery buses. 

DC I:~entjel,alj$. 

The de essential bus supplies pow,er for tne.opera­
tion .of all equipment necessary for safety Qff)ight 
and limited mission accomplisnm/lnt. The de ,essen­
tial bus is powered by either or both transfQrmer­
rectifiers, when the transformer-rectifier switches 
are in th/l ,oN position, or by eitl).er transformer­
rectifieri{ Q/le should fail. Other de power s6urces 
are ell'ternal power, when connepted and on, or the 
battery when the battery switch is on. 

DC Nonessential Bus. 

The dc nonessential bus supplies power for the 
operation of equipment not essentil!! f.or s!lfetyof 
flight or limited mission accomplisnment. The dc 
nonessential bus is powered by the transformer­
rectifiers, when both are operating and the trans­
former-rectifier switches are in the.oN position, or 
by el<ternal power, when connected and theel<­
ternal power switch is in the ON position. Loss of 
power from either transformer-rectifier will cause 
the noness,ential bus relay to be deenergized and 
drop the nones,sential bus from the system. Battery 
power is not distributed to the dc nonessential bus. 

Battery Bus. 

The battery pus is continuously energized by the 
battery ,and suppl~es power to anchor lights, coc,k­
pitc:iol)l,e and sP9tlights, emergElncy lights reset, 
crew !liarm beli,' and vQltmeter. The equipment 
may I>e operateP regllldiess of the position of 
~e bllttery swiich. ' 

Dire,lrt Cl.lrrent CirclI,jtBr,eakers. 

Circuit breakers that protect the various dc circuits 
are located on the overhead dc circ.uit Ql;)la!l:er 
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panel and on a PQrtion of the ac nonessential bus 
circuit breaker panel (fi~re 1-39) in the pilqt's 
compartment. All circuit breakers l1-):e Iillllk¢c:i as to 
the ,circuit they protect and are of the push'pull ' 
type that may be reset. Any ml!!functi.onll)gCircuit 
ml,tY Q/l isolated from the d,c power supply system 
by pulling out its circuit breaker. 

Load/T1e~ers. 

fA loa,dmeter (figure 1-14) for each transformer­
rectifier, located on the instrument panel, indicates 
tpe direct current being draWl) from the respective 
,transformer-rectifier. When either engine starter is 
epiogerl relays disconnect the loadmeters from the 
dc systel)l. 

Voltmeter a/l~ Voltmeter Selector. 

A voltmeter (fjgurel-14), located on the instru­
ment panel, indicates the voltage available from the 
power sQurce selected by the voltage selector. The 
voltmeter selector panel (figure 1-14), located di­
rectly belQw the voltmeter, marked VOLT SELEC­
TOff" PlI§markec:i p.ositions ESS DC BUS, BATT 
BUS, NO.1 TR, and NO.2 TR. When the selector 
knob is rotated to any marked position, the voltage 
availal>le from the power source selected will be in-
dicaj;)l,d .on th,8Y.oltmeter. ' 

lJTl,LITV :,,",YDRAULIC SUPPLY 
~Y~fEI\II. 

Theutility hydraulic system (figure 1-40) operates, 
the mliin lll."ding gear, nose landing gear, APU start 
system, !!\ld r1!mP actuating system. On helicopters 
CH-3E PI~ ,HH-3E, .or thqse helicopters modi­
fied by '1'.0. lH-3(C)C-fi61, the utility ,hydraulic 
system also powers tne rescue hoist. The utility 
hydraulic system reserv.oir (figure 1-48), located aft 
of the main gear bOl<, hl!S a ~apacity of 3.05 gallons 
of hydraulic flujd. The utility hydraulic pump is 
located on the accessory drive section of the main 
gear bOl< and provides 3(j00 p~ hYdraJ!l\i<;l ,p~!lssure. 
An oil cQ.oler is proYided in tl).ehy,grp,\ijip. ~i1'l/lto 
maintain utility hydrauUc ejlll,el!lP~~1l\.\'r!! ,wi~\1in 
limits on heljcQP~rs GH'3:mi.~' ",H~,31,j;';.Qr 
thQse hejicQP,j;,efsmQ<li$ied, ~y W .013 U!;ld~~C)Cf,561. 

The oil cQ,Oler'l:!lovver·operll1teSi.OIl\lilQW.er j!r<ilJi'l the 
ac essentj\ll~Jl.S',l\nd is ,pr\il~Qt!Il4i!l)~ aiquG\liJt,break­
er marke4 OIL,GOOLERldllLQWlllliI"I'o.QI\1ted~!;)n the 
ac essential bus cwc\iit b~ell!ter ,panel. Theb!Qwer 
is actuated by PQwer iIlr.Qm the de essential bus 
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through a circuit breaker marked OIL COOL BLO 
located on the dc essential bus circuit breaker 
panel. The blower operates continuously when the 
buses are energized. Helicopters modified by T.O. 
1H-3-581 have a screen-type fan guard over the 
blower inlet. 
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WARNING I 
On helicopters not modified by T.O. 
1H-3-581. there is no protective cover 
over the utility hydraulic system oil 
cooler blower fan. When the APU is 
operating, the noise is such and the 
fan is turning so rapidly that personnel 
working in this area may not be aware 
that the fan is turning. 

NOTE 

Utility hydraulic system degradation 
may be experienced when operating 
combinations of rescue hoist, landing 
gear, etc. 

UTILITY HYDRAULIC PRESSURE INDICATOR. 

The utility hydraulic pressure indicator (figure 
1-14), located on the instrument panel, operates on 
26-volt ac power from an autotransformer. The 
gage, marked UTI, indicates pressure in the utility 
hydraulic system in psi. The indicator receives elec­
trical power from the ac essential bus 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 flight control system is divided into three sys­
tems: the main rotor flight control system, the tail 
rotor flight control system, and the flight control 

_
hydraulic power supply systems. When the auto- ' 
matic flight control system is engaged, it provides 
corrections of limited authority to the flight con­
trol system, causing the helicopter to respond in a 
stable manner to the maneuver called for by the 

i position of the cyclic stick. This equipment also 
, functions to provide a constant altitude. The de­

scription and operation of the automatic flight 
control system are included in the paragraph 
AUTOMATIC FLIGHT CONTROL SYSTEM 
(AFCS) in this section. A cyclic stick trim system 
is installed to provide cyclic stick feel and to facili­
tate hands-off control with the AFCS in operation. 

MAIN ROTOR FLIGHT CONTROL SYSTEM. 

The main rotor flight control system provides verti-
~ cal, lateral, and longitudinal control. Control mo­

tions from the collective pitch lever for vertical 
control and from the cyclic stick for lateral and 
longitudinal control are combined in a mixing unit, 

~ 
located in the AFCS 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 servo systems. The main rotor con- ' 
trois terminate at the stationary swashplate of the 

~ main rotor head. Control action is transmitted 
through the rotating swashplate and linkage on the 
main rotor hub to the·blades. 

Collective to Yaw Coupling. 

A collective to yaw coupling, located in the mixing 
unit, provides automatic tail rotor blade angle 
changes to compensate for changes in coUective . 
pitch settings. The coupling 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 col­

lective pitch blade angle. Tail rotor blade angle 
changes result from both collective pitch lever and 
tail rp,tor pedal inputs. A combination of collec-

~ tive pitch I, ev, er P,osit"io,n ,and pedal position ,t,hat 
, would exceed the system limits cannot be ob­

tained during flight. The collective pitch lever 
is always free to move, within its full travel. Dur­
ing ground checks, if !'l collective pitch lever posi-

~ tion is reached that adds to the pedal position 
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and creates a tail rotor blade angle equal ,to the 
syste!l1 limits, any further increase in collective 
pitch lever will causa a loss ,of pedalpositiori. With 
auxiliary servo on, collective pitch lever low ,and 
pedal full left, raising thecollactive, pitch lilver ' 
will be accompanied by pedal motion to the right. 
With collective pitch lever high and ped;U full,. 
right, r,educing collective pitch will be accompanied 
by pedal motion to the left. With the auxiliary 
servo switch OFF, the.irreversibility is not effective. 
When the combination of collective, and yaw,posi­
tions reaches the systemlimits,additionalpedal 
motion is possible by areduction in collective 
pitch. The trading of motion between COllective 
and yaw will never, occur in flight but may be 'en­
countered during ground checks. During r!'lPid " 
pedalmotio!\s on the grOUnd, a noticeable noise 
can be heard behind the pilot's seat wh8!\ the 
pedals reach their left or right limits. The, sound is 
created by the system stops I'lPd indICat,es that col­
lective pitch and the pedals have reached the liinits 
of tail rotor control. Addttiolial pedal motion is 
possible hyreducingcollective pitcp,. 

. ". . 

Collective to Cyclic Pitch Coupling. 

A bias in the collective cyclic pitch (lateral) coupl­
ing is incorpora.ted in the mixing unit to apply a 
slight left roll correction when the collective pitch 
is raised. 

Collective Pitch Levers. 

Two collective pitch levers (figure 1-4) are located 
in the pilat~s' compartJpent. Both .levers operate 
simultarteausly·toichange.thecollective pitch of 
the main totor blades, A friction lock on the pilot's 
collective pitch lever, ,marked COLLECTIVE 
PITCH LOCKwith.an,arrowpointil).gleft, marked 
INCREASE:FRIQ'l1IO.N, can be rotated to apply 
frictiQII to ;p~vent;the collective pitch lever from 
creeping while in flight. 

Cyclic Sticks. 

The cyclic sticks (figure 1-4) 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 direc­
tion and'moves the helicopter in the same direc­
tion. The stick grip (figure 1-41) contains p\:ishbut-­
ton and thumb-operated sWitches for controlling 
various equipmEmt installed in the helicopter. . 
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Figure 1-41. Cyclic Stick Grip 

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 en­
gaged, the system permits hands-off flight by hold­
ing the stick in a selected trim position. However, 
hands should be kept close to flight con trois in 
case of an AFCS or cyclic stick trim system mal­
function. 

NOTE 

With loss of Qc_.e}e"tr\ca.Lp()~Elr, the 
cyclic stick will remain in the last 
trimmed position. 

Two actuators are hydraulically powered by the 
auxiliary servo system and energized electrically 
from the dc essential bus. One actuator positions 
the cyclic stick laterally and the other actuator 
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positions the cyclic stick fore-and-aft_ The actua­
tors 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 de­
sired cyclic stick movement and the actuators 
move the stick until the cyclic trim switch is re- ( 
leased. The cyclic stick may be manually displaced \ 
from the trimmed position, but a resistance force 
caused by the spring tension increases progressive-
ly. 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 tension returns the stick to 
the original trim position. The cyclic stick trim sys­
tem will operate as long as there is both dc power 
to the essential bus and auxiliary hydraulic pres-
sure 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 
overhead 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, hy­
draulic 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 re­
sist 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 sys­
tem is inoperative and the cyclic trim system will 
not position the cyclic stick. 

Cyclic Trim Switches. 

( 

The cyclic trim switches, located on the pilot's and 
copilot's cyclic stick grips (figure 1-41), 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 
overhead 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 
1-41), marked TRIM REL, are used to change trim 
position (without using the cyclic trim switch). 
Cyclic 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 release 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. 

TAIL ROTOR FLIGHT CONTROL SYSTEM. 

The functions of the tail rotor flight control sys­
tem are to compensate for main rotor torque and 
to provide a means for changing the heading of the 
helicopter. The torque developed by the main 
rotor blades turning counterclockwise tends to 
rotate the fuselage in a clockwise direction. Any 
change in power setting will vary the amount of 
main rotor torque. To compensate for torque varia­
tions, the pitch and resulting thrust of the tail 
rotor blades can be increased or decreased. Turns 
are accomplished by increasing tail rotor thrust, 
which overcompensates for main rotor torque and 
changes the heading of the fuselage to the left, or 
by decreasing the tail rotor thrust, which under­
compensates 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 mechanical linkage and 
cables. Control action is assisted by the auxiliary 
servo system only. A hydraulic damping device in­
corporated in the auxiliary servo prevents abrupt 
movements 'of the pedals, which would cause sud­
den changes in thrust developed by the tail rotor 
with resulting rapid yaw acceleration and possible 
damage to the helicopter. The Redal damper is in­
operative when the auxiliary servo system is in­
op,erative 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 col­
lective pitch and tail rotor blade angle are in their 
maximum limits, the pedal will be forced back 
with collective 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 inopera­
tive. Because of this, when the system is checked 
on the ground with tail rotor stationary and the 
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auxiliary servo off, a negative spring centering ef­
fect is created. The normal tendency of the pedals 
is then to go to either extreme. Under these con­
ditions, considerable force is required to push the 
pedals from the extreme positions; however, the 
force will decrease as the neutral pedal position 
is approached. The initial force to move the pedals 
toward the right from a full left position is ap­
proximately 10 to 15 pounds. 

Tail Rotor Pedals. 

The tail rotor pedals (figure 1-4) change the pitch 
and thrust of the tail rotor and consequently the 
heading olthe helicopter. Electrical switches, 
mounted onthe force link assembly, cancel the di­
rectional signals of the automatic flight control 
system when approximately 8 pounds of pressure 
is eX,erted 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 Adjustment Knobs. 

Pedal adjustment knobs (figure 1-4) are located on 
each side of the fuselage, just forward of the ash 
trays in the pilot's compartment. The adjustment 
knoQs ,are connected to mechanical linkage that 
prov,jde 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 pedals 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 

Adjust tail rotor p~qals with feet off to 
avoid damage or,breakil:~e'to~edal ad­
justment cables. 

FLIGI!ITCONTROL HYDRAULIC POWER 
SUPPLY SYSTEM. 

The flight control hydraulic power supply system 
(figure 1-42) consists of a primary and an auxiliary 
flight control servo system. The servo systems are 
required by the pilot for a power boost to operate 
the controls. The servos also prevent feedback of 
main rotor vibratory loads to the control sticks. 
Both servo systems operate from indepenclent hy­
draulic systems and utilize similar servo hydraulic, 
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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 control 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 permit 
the pilot valves to move before the direct control 
linkage. Normally, both servo systems kre in opera­
tion 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 pri­
mary servo hydraulic pump is driven by the acces­
sory section of the main gear box. The primary hy­
draulic system reservoir, mounted aft of the main 
gear box, has a capacity of approximately 0.45 
gallon of hydraulic oil. When pl'imary servo pres­
sure fails, the PRr SERVO PRESS light on the cau­
tion panel illuminates. 

Auxiliary Flight Control Servo System. 

The auxiliary flight control servo system, consist­
ing of a ballk of four hydraulic servo packages, lo­
cated below the main rotor flight control system 
mixing unit, provides the means of introducing 
AFCS corrective signals into the flight control sys­
tems and, in the event of primary servo failure, re­
acts to flight loads and tail rotor loads. The auxili­
ary servo hydraulic system reservoir, has a capacity 
of approximately 0.45 gallon of hydraulic oil. 
When auxiliary servo pressure fails, theAUX 
SERVO PRESS light on the caution panel illumi­
nates. 

Flight Control Servo Switches (Servo Switches). 

The primary amdthe auxiliary flight control servo 
systems are controlled ,by the servo sw;itches, 
marked SERVO, located""n the: pilot's Slnd'co­
pilot's collective pitch lever grips (£igure 1,11), The 
marked switch positions, are PRr OFF and: AUX 
OFF. When functioning,properly, both sel'VO sys­
tems are in operation when'bota the.pilot's,and'co­
pilot's switches are in the unmarked center (ON) 
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position. To turn off the primary servos, either the 
pilot's or copilot's switch is placed in the forward 
PRr OFF position, and to turn off the auxiliary 
servos, the switch is placed in the aft (AUX OFF) 
position. The systems are interconnected electrical­
ly in such a way that, regardless of the switch posi­
tion, it is impossible to turn either system off, or 
for it to remain off, unless there is a minimum of 
1000 psi in the other system for proper operation. 
Therefore, it is impossible to turn both systems off 
by placing the pilot's switch in one position (I.e. 
PRr 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 posi­
tion. The servo shutoff valves operate on direct 
current from the essential bus and are protected by 
circuit breakers on the overhead dc circuit breaker 
panel, marked SERVO CUTOFF, PRI and AUX. 

Servo Hydraulic Pressure Indicators. 

The primary and auxiliary servo hydraulic pressure 
indicators (figure 1-14) are located on the instru­
ment panel. The indicators operate on 26 volts ac 
from the inverter bus and are protected by circuit 
breakers under the headillg HYD PRESS rND 
marked PRI and AUX located on the ac essential 
circuit breaker panel. 

Primary and Auxiliary Servo Pressure Caution 
Lights. 

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 respec­
tive servo system drops below 1000 psi or the sys-
tem is turned ,off. . 

AUTOMATIOFLIGHTCONTROL 
SYSTEM (AFCS): " 

." , . I .J ,oj, 

The automatic .:flight control system (AFCS) main­
tains' the·stabilirtyiof the helicopter in its reference 
pitclil land roll attitudes, about the reference direc­
tional 'aeading, and at the engaged altitude, to per­
mitalilAlomatic hands-6ff flight and controlled hov­
ering operations. The AFCS used in this helicopter 
differs from tae auto-pilot used in fixed-wing air­
eraft ill that it may be engaged at all times, has less 
control authority than the primary flight control 
system, and -may be easily overridden'throughnor, 
mal use of the flight controls. The pilot has direct 
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control of the system at all times and can engage or 
disengage the entire AFCS or any channel, as de­
sired, by means of switches on the AFCS control 
panel, channel monitor control.panel, cyclic sticks, 
and collective pitch levers. The AFCS indicators 
provide the pilot and copilot with visual indica-
tion of all AFCS signals routed through or from 
the channel monitor panel to the servos. AFCS has 
two modes of operation: (1) attitude anddirec­
tional stabilization, and (2) barometric altitude 
stabilization. Attitude and direction stabilization is 
controlled through the pitch, roll, and yaw chan: 
nels; and barometric altitude stabilization is con­
trolled through the collective channel. AFCS is 
capable of maintaining the barometric altitude of 
the helicopter within ±. 40 ,feet or ±. 5% of the alti­
tude, whichever is less, during straightunaccele· 
rated 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 actual attitude signal reo 
ceived from the vertical gyro with the reference 
attitude signal received from the stick position,sen· 
sor (senses position of cyclic stick). Automatic 
pitch and roll attitude stability correction occurs 
any time the helicopter is displaced from the refer· 
ence attitude. On helicopters equipped with the 
navigation set, radar (ANjAPN-175(V), the doppler 
antenna receives pitch and roll stabilization infor· 
mation from the,gyro selected on the channel 
monitor panel. In the yaw channel, the helicopter 
heading is held constant by comparing actual head­
ing signals received from the J-4 compass system 
with reference heading signals received from the 
YAW TRIM knob and the, tail rotor pedals. While 
the pilot establishes a reference heading by u~e of , 
the pedals, the yaw channel is placed in a synchro- , 
nizing mode (no heading correction ;signal is de-, 
veloped) until his feet are removed from the 
pedals, During the synchronizing mode, the yaw 
rate gyro develops a signal p~porti'Onal·,t\!);ph;e, '. , 
manual heading displacement ,rate ofths,hElli'lop, , ' 
ter. This signal initiates an op~n-Ioop 'springcoridi­
tion that produces a proportional ,feedback force at 
the pedals. As the pilot presses either pedal, the 
proportional feedback force opposing the pedal 
pressure applied is felt. The feedback force remains 
until the pilot has established the new reference 
heading and rAmgyes his feet from the PQdals. 
Heading stability correction occurs any time the 
helicopter is displaced left or right from the desired 
reference heading. In the collective channel, the 
engaged barometric altitude of the helicopter is 
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held constant by signals developed from the alti­
tude controller which.senseschanges,in barometric 
pressure. Automatic barometric altitude stability 
correction occurs any time the helicopter is dis­
placed up or down from the engaged reference alti­
tude. 

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 possible damage 
to the barometric altitude controller. 

AFCS,utilizes both ac power from the ac essen-
tial bus and dc power from the dc essential bus. A 
thermal time delay relay is incorporated to allow 
approximately a rninutesfmr-the vertical gyros to 
reach ,a stabilized state before dc power is applied 
to the System, The AFCSENG button may then be 
depressed to engage the pitch, roll, and yaw chan' 
nels. TheBARALT ENG button is then depressed 
to engage the collective channel. The AFCSENG 
button 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 AFC!;l, PWR, and two circuit 
breakers under the general heading TURN RATE 
and marked AFCS and GYRO, all of which are lo­
cated on the dc essential circuit breaker panel. 

AUTOMATIC FLIGHT CONTROL SYSTEM 
CONTROL PANEL. 

The AFCScontroi'panel marked AFCSGONT,is 
located on the cockpit 'cmnsole. (figureslc:t7 and 
1-18)' between the pilmt.and oopifot. Controls oon, 
sist of two engage buttons; one marked AFCS ENG 
and the other BAR ALT ENG, an off button, 
marked ,B>ARI A®If,,0F·F'I/a yaw trim knob marked, 
YAW TRIM; and a center-of-gravity trim knob, 
marked CG TR,IM~ TheAFCS ENG button is de­
pressed to engage the"pitch; roll. and yaw channels, 
and the BAR ALTENG button is depressed to 
engage the barometric altitude eon troller. Each 
engage button is equipped with a light that will il­
luminate to indicate engagmellt, Once engaged, the 
entire AFCS can be disengaged by depressing the 
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Figure 1-43. AFCS Signal Flow Simplified ~/ockDiagram 

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 reo 
leased momentarily to make changes in altitude by 
depressing the BAR REL button located on the 
pilot'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 charac­
teristic shapes to enable the pilot to easily distin­
guish between. til,em. The YAW TRIM knob is tri­
angular-shaped and the CG TRIM knob iscJover 
leaf-shaped. The YAW TRIM knob enables the 
pilot to acc1,lr\ttelytrim the heading of the heli­
copter, prqvided his feet are off the tail rotor ped­
als. One rotation of .the .knob t1,lms the heJJc9pter 

~ 72 degrees. The. CG. trim co~trol pet:mit$,~\Ie pilot 
, to recenter the pitch serve. valve after a sJ:i!t,in th,e 

center of gravity. By a coordinated movement· of 
the CG trim knob and the cyclic stick" thepiJot 
may fly the helicopter at any p*,h, attitude, and 
the AFCS will retain its full ability to provide . 
stabilization. 

Do not adjust CG trim during a transitional 
phase offlight, such as takeoffs and landings 
or when operating near tile ground a.nd visual 
references are notavailllble. 

CHANNEl. MONJltORiCON£\a:!il,\..,P»lNE\.. 
/\,: ' f ",':,.. <;':/("~,:,i';~:':" '", :'.":' ::-:/:; 

The channellll~:!li~er\eQkt~blpan~l,marked 
CHANN:mm.)vfblll~'l1~1R:(\S l()catec/on the pilot's 
console ('6),guW~~'~'f)'\to,thei~illht0ftlle pilot's seat. 
The cont~,o\il,,~,(!)~I!!j:of'tPuttoggle .sWitGhes across 
the top O~f~M!~,~~l',Ii3'atkedPIT~H, ROLL, COLL, 
and Y AW.t!:i)!"I.<l\'~~t~e, gene~alhilad!ngCHANNEL 
DISENG%Q~j:¢th mfl.rked PQsititm ON and OFF. 
These toggfil'$Witches permit illcjlvidual disengage­
ment of the pitch, roll, collective, and yaw chan­
nels of AFCS. They are usually left in the ON posi­
tion, except when the pilot wishes to disengage a 
malfunctioning channel. Directly below the four 

1·69 



T.O.1H-3(cIE-l 

Figure 1-44. Pilot's Console (Typical) 
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toggle switches are four b'Uarded three-position 
switches, under the general heading HARDOVER, 
that are normally used only to check system 
authority during a ground operational checkout. 
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 posi tions 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 hardover switch guards are closed, the 
switches are held in the OFF position. The hard­
over switches will transmit a hardover signal to the 
AFCS indicator and respective servo valve whether 
the AFCS control is engaged or disengaged and 
power is supplied to the dc essential bus. The 
switch guards must be lifted before override checks 
can be accomplished. The toggle switch on the bot­
tom of the panel is marked GYRO SELECT with 
marked positions, LEFT and RIGHT. Pitch and 
roll references for A FCS 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 gyro provides signals for AFCS 
and the copilot's attitude indicator while the right 
gyro feeds the pilot's attitude indicator. If a gyro 
should fail with the switch in the LEFT position, 
the pilot will not lose the services of both his atti­
tude indicator and A FCS pitch and roll channels 
simultaneously. 

WARNING 

Actuation of the hardover switches with 
the AFCS engaged or disengaged can re­
sult in a full AFCS command hard over 
condition for the channel actuated. 

AFCS (AUTOMATIC FLIGHT CONTRO L 
SYSTEM) INDICATOR . 

Two indicators (figure 1-14) (referred to as AFCS 
indicator) are installed in fron t of the pilot and the 
copilot on the instrument panel. The indicators 
provide a visual indication of the output signals 
from the AFCS pitch, roll, yaw, and collective 
channels. On helicopters equipped with a doppler 
navigation system, the indicators provide a visual 
indication of doppler reliability during cruise and 
display ground speed, drift, and vertical velocity in­
formation. Each indicator contains scale increment 



marks located across the center vertical and hori· 
zontal axis and along the left 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 dial face. There are two 
arrowhead· type pointers provided, one located on 
the left-hand side of the indicator which moves 
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 set,'radar, the AFCS 
indicator has provisions for three modes of opera· 
tion but utilizes only the A mode for monitoring 
AFCS output signals. On helicopters equipped with 
a navigation set, radar, the indicator uses the A 
mode to monitor AFCS output signals and the D 
mode to monitor 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 posi· 
tion. 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 AFCSindications and the D position 
for doppler navigation indications. With the AFCS 
ENG button engaged and mode A selected on the 
indicator, the AFCS indicator will monitOr the in· 
put to the AFCS servo valves. AFCS hard overs may 
be displayed on the AFCS indicator without the 
AFCS engaged. The horizontal bar is used to moni· 
tor the pitch channel, the vertical bar monitors the 
roll channel, the vertical pointer monitors the alti· 
tude channel, and the horizontal pointer monitors 
the yaw channel. 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 tlJ.rough the chan· 
nel monitor control panel to the AFCS indicator. 
On helicopters equipped with a navigation set, 
radar, operation in the D mode provides a visualin· 
dication of doppler reliability ,during 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 navigation set, 
radar. Below 22.5 knots ground speed"the hori· 
zontal bar indicates forward or rearward velocities 
and the vertieal bar mdicates l!lft or right drift. 
Each increment of the AFCS indicator horizontal 
and vertical scales indicates 5 knots with a maxi· 
mum indication of 20 knots. The vertical pointer 
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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 flag 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 
transmitter is turned on and doppler return signals 
are being received. Engage voltage for warning flag 
operation is supplied from the dc essential bus 
through a circuit breaker, marked AFCS PWR, 10' 
cated on the overhead dc circuit breaker panel. 

AFCS RELEASE BUTTON. 

AFCS is disengaged by depressing the buttons 
marked AFCS REL which are located on both the 
pilot's and copilot's cyclic stick grips (figure 1·41). 

BAR ALTRELEASE SWITCHES. 

The barometric altitude controller is momentarily 
disengaged', when changing altitude, by holding 
down the buttons; marked BAR REL, which are 
located on both the pilot's and copilot's collective 
pitch lever grips (figure 1.11). After stabilizing atti· 
tude and aii'speed at the new altitude, the BAR 
REL bUtton is then released and the helicopter will 
be stabilized at the new altitude. 

INSTRUMENTS. 

The'instruments 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 (figuresl·4ar\d ;t',5') Is located 
at the top center of the ins1i1'um~nttidite1( 'A'statid, 
by compass correction card is located on the 
pilot's side of the instrument panel. 
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,NOTE 

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

FREE AIR TEMPERATURE GAGE. 

The bi-metanic free air temperature gage (figure 
1-5), located in the windshield glass above the in­
strument panel, is a direct reading instrument that 

,is calibrated in degrees Centigrade.' ' 

CLOCKS. 

Two eighj;-day, 12-hour clocks (figure 1-14) are, 
installed on the instrul!lent panel. The control 
knob for the elapsed-time mechanism is located at, 
the upper right corner of the clock face. The clock 
is wound and set with a knob located in the lower 
left corner of the clock face. ' 

PITOT-STATIC SYSTEM. 

There are two pitot-static systems. The pitot por­
tions of the pilot's and copilot's systems are inde­
pendent of each othet, 'but the static portion of 
each system uses common tubing. Each pitot-static 
pressure system consists of a heated pitot-static 
tube, altimeter, airspeed andve)ocity instruments. 
The pitot and static lines both originate at th,e 
pitot-static tubes. The,qpening at the head of ,the 
tubes furnishes total pressure, ~~PQrts' near,the 
center of the tubes furnishstati~ preBl!ure, The ' 
static system vents the airspeed', altil,n,etef)"apd , 
vertical velocity instruments to atl1)osphe~icpres-'j, 
sure. The pitot-static tube on the right side of the 
cockpit canopy furnishes ram air pressure to the 
pilot's airspeed indicator and static pressure ,to the 
common static system. On helicopters equipped 
with a doppler navigation system, the pitot tube on 
the right side of the cockpit canopy also furnishes 
pitot and static pressures to the true airspeed trans­
mitter. The pitqt-static tl,lbe on the left side of the 
cockpit canopy furnishes ram air pressure to the 
copilot's airspeed indicator and static pressure to 
the common static system. Capped tees I,ll. the lines 
in the electronics compartment and in the cargo 
compartment permit draining moisture from the 
lines. The AFCS barometric altitude sensing unit 
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is connected into the pitot-static tube line. A resist­
ance-type heater in the ,pitot-static,tubes, controll-, 
ed 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 .. Pow­
erfor the pitot-static tube heaters is supplied by 
the essential dc,bus system, through the ice pro­
tection PITOT HEAT 1 and 2 circuit breakers on 
the'overhead switch panel. 

ALTIMETER-ENCODER AAU-21/A~ 

One altimeter,encoder (figure 1-45) is installed in 
the pilot's instrument panel. The altimeter-encoder 
combines a conventional barometric type altimeter, 
possessing a counter-drum-pointer display, with an 
altitude reporting encoder in one seJf-c(;mtained 
unit. The 10,000 and 1000 foot counters and tQe 
100-foot drum provide a direct digital output and 
readout of altitl,lde in increments of 100 feet .' , . 
from -1000 to 38,000 feet. The digital output is 
referenced to 29.92,in Hg,and is not affected by 
changes of barometric setting. The pointer repeats 
the indications of the lOO-foot drum, and serVes 
both as a vernier for the drum and as a qUick indi­
cation of the rate and sen~e of altitude changes. 
Two method~ may be u~ed, to read indicatedalti­
tude on the counter-qrum-pqinteraltimeter: (1) 
read the, couI)ter-d'ru,m ~ipdow, without refer­
enc,! to the,pointe~',~i~ directdigi,tal readou,t in 
th,o,\l,sand~ ,and hJlll;dre~ off~t, or (2) read the' 
thousandS Of feet on the two counter indicators 

i ,- , .. -,,' \ . ': ' 

Wlt~~Ut ~,eferrjng to ,t\le drum, and then add the 
100-tqpt poiptei Indication. Tbe self-contained' 
servo:dri~\ln epco,c;Ierprovides altitude encoded in 
109;;~?,o,t,iilcrem,entsfor automatic transmission 
when the A,IMS,IIFF transponder is interrogated on 
moc;le ,C. In case of power loss to the encoder servo 
system;, aCOOE OFF flag appear~ automatically iti 
a windpw in the upper left portion of the displ~y, , 
inqicatjng that altitude information is no longe,f, ' 
being transmitted to the ground. In this c,(m'dit[oil ' 
the instrument continues to function as a iici¥niaJ.' 
barometric altimeter. The barometric'p1il!sS4Wf( 
entered by use of a barometric set knob in the" 
lower left front of the instrumentcaSe.Tb~',"tiiri:'," 
eter setting appero-s on counters intQ,~.'~i~q:~ lit; , , 
the lower right of thedis,p,'laY~ri~~~Jr,!\ ~!\Ih,:r."",,~, 1',":",'" 
settings from 28.1 to 31.0 in 'It : A~,\m' ,'Vi ~:' 
tor operates continuoUSly,*,Ii~~~~~r ~n~ .;~~~"',' 



power is turned on,. The vibrat~r minimizes intern-
~ al mechanical friction, enabling the instrum~nt to 

provide a smoother display dl,l,ring changing alti­
tude conditions. Should vibrator failure occur, the 
altimeter will continue to function pneumajJcally, 

_ but a less smooth movement of the instrument dis­
play will be evident with changes in altitude. 

, . . ',. ' 
, , 

\,WARNING\ 

If the internal vibrators of the altimeter­
encoder or altimeter are inoperative due 
to either internal failure or dc power fail­
ure, the 100-foot pointers may momen­
tarily hang up when passing through 0 
(12 o'clock position). If the vibrators have 
failed, hangup of the 100-foot pointers 
can be minimized by tapping the case of 
the altimeters. Pilot,'! shouldj)eespecially 
watchful for this failure when the mini­
mum approach altitude lies within the 
SOO-1000 foot part of the scale (lS00-
2000 feet, etc.). 

NOTE 

When each 1000 foot increment is 
nea:rly oompleted, the counter(s) abruptly 
index to the next digit. 'l'he courtter-drum- " 
pointer altimeter mechanism may also 
cause a rloticeable pause or hesitation of 
the pointer due to the additional inter­
mittenHrictionand inertia' loads applied 
to the 'mechanism to tum over the thou- ' 
sand'foot counter. This llffect may be 
mote 'ptbnounced at tenthotiSllnd;foot 
intetvals'where both counters are turned 
overs!inultan'eduslY. This m omen fury 
'pause'isfolldwed by a' noticeable acdelera, ' 
tion asthe"altilneter' mechanism' overcomes 
the counterwbeelload and rollsthEi dial 
over to the next digit. The pause occurs 
during the 9 to 1 portion of the scale, The 
pause-and'RCcelerilt!! 'beiiav'i<ilr'iS fiormally , 
more pronounced at high altitudes and 
high'rates of,ascent ami desc~m;'Dti.ririg 
notmlllrates ofdeseerl:t 6i"Mceritllntl'at 
low,altltudes; tWe effMliw!\J'berninlttiaJ. 

\ , '. . 

ALTIMETER AAU-211A. 

One altimeter (figure 1-45) is installed ill the co­
pilot's flight il1$trurtlent paneL'rhe instrument is 
similar to the altimeter-1m coder except it does not 
have an altittidi! encoder, nor the CODE OFF dis­
play mechansim. The indicated'ljltitude on the al­
timeter is from -;-1000 to 50~0(j0 {eet. The altitude 
display, ~ltimeter~e1lting, and vibra,tor considera­
tions describ~d ,for'the altimeter-enco!ier also apply 
to the altimeter." 

ATTITUDEINDICATOFiS~ 

Two (Lear 4005T) attitude indicators (figure 1-14), 
installed on the instrument panel in front of'the 
pilot and copilot give a yisual indication of the heli­
copter's flight attitude. The indicator face consists 
of a stationary miniature airplane representing the 
helicopter, a bank angle scale, bank index, 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-turn 
and balanced flight. The tum needle is a two min­
ute needle; however, the calibration marks are the 
same as a four minute needle. For a standard rate 
tum of So per sec~nd, one nee!ile width deflection 
is required: The'pitot's attltude indiciltor receives 
pitch ari'ihbIlit\.'fOYlllation frillritM right verticru 
gyro anif'th'tfcoj)lIot's attitude indicator receives' 
pitch andrdllinforma~i(;n froril ,the left vertical' 
gyro. Apb,lVer wafuirig flag, inarked OFF,'will 
appear in the face of the indicator under the fol­
lowing CITcuinstlin'ces: (1) when ac power has not 
been Iipplied,(2) fCit apprbximately the first 68 
seconds after acpower has been applied, (3) and 
when any imbalance or failureo! the three phases 
of ac poWer o~curs.' " , 

A slight reduction in electrical power9r 
failureof.c~rtain electrical pomponenq; , 
withipthe system :willuot cause the at.., '" ' 
titud~ warning flag to appear even thollgl:l, , 
the $y'stem mi!y I)ot be functioningpr<?P,llr,, 
Iy. Therefore, ids imperativetpatth~; " j, ' • , ; 

attit,udeindicator is periodically c1-'PlfS- . .' ,i" '" 
checke<\ with otherflill/lt 'ins~e~.t!l;, , 

l-i~ , 
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Figure 1-43. Altimeter· EncoderAAU-2l1A andAltimeterAAU-27/A 

Two trim adjustment knobs are located Gnthe 
front of the attitude indicators, one at the lower. 
left of the panel for adjusting roll, and the ether at 
the lower right of the panel fer 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 te deflect the 
horizon line upward, when the pitch trim kneb is 
rotated clockwise from the zero pitch trim ad~st­
ment white dot to indicate between 4 and. 10 de­
grees dive. The sphere may be rotated downward 
when the pitch trim knob is rotated counterclock­
wise from the zero pitch trim adjustment white dot 
to indicate· between 8 and '20 degrees climb. The 
pilot's attitude indicator 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 attit\lde indicator op.erates on current 
from the ac essentialbus and is protectlld by a cir­
cuit breaker, marked ATTITUDE INDICATOR 
CO-PILOT, located on the ab ·esseritiRl circuit 
breaker panel. Shoold the N(). 2 gimerator fail, the 
pilot's attitude indicator will automatic81ly be 
transferred to the ac essential bus. 
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TU.R·N RATE SWITCHES. 

Two turn ~te switches (figure 1-14), one each for 
the pi,le.t.llP.cl.co,pilpt, are located on the instrument .~ 
panel. Th,II~wjtl;~es,. marked TURN RATE, have 
marked po$jtiejls NORM and ALT. When the 
switches are plac.ed in the NORM position, the co­
pilot'stul'!il ,and slip indicator receives rate-of-tum 
information ~om the AFCS yaw rate gyro, and the 
pilot's turn and slip indicator receives rate-of-tum 
informatien from a separate rate gyro. When the 
switches are placed in the ALT pesitien, rate-of-
tum information is received'bY the p'ilot's tum and 
slip indicater £rem the AFCS yaw rate gyre, and 
the copilot's tum and slip indicator receives rate­
of-tum information from the separate rate gyro. 

VERTICAL VELOCHY I,NOICATO.R. 

Two verticaivelocity indicators (figure 1-14), lo­
cated on the instrument panel, indicate the rate of 
ascent or despent in feet-per-minute up to 6000 
feet-per-minute. The vertical velocity indicators 
are connected to the pitot-static system in series 



with the altimeter and utilize the same static 
source as the altimeter. 

J.4.CQMPAss SYSTEM. 

The J-4 compas~ ~ystem pro\(ides pr!!cise heading 
reference informatio\1 outputs for the ·azimuth 
coupler of the TACAN receivElr,transmitter, the 
compass card of the pilot's and,copilot's BDHIs, 
and to the heading pointer of the pilot's and co· 
pilot's course indicators.'1ihe.compass system also 
provides separate.hea.ding reference. outRuts fOr the 
Automatic Flight Control Syi!tem (AFCS) that are 
not affected by the selection of either the MAG 
mode or the DG mode of operation. On those heli· 
copters equipped with anavigatiQn set.· mdari the 
compass system augments the doppler system with' 
magnetic heading information. The system can be 
operated as a magnetic slaved cOmPass or as a di· 
rectiollal gyro, manually corrected fo~ the particu· 
lar latitude and hemisphere V\'here theheljcopteris 
operating. When the system is op!!rated in the mag· 
netic compalls. (MAG) mocle, the gyro .is .slaved to 
the earth?s maj!l1etic field. The cpmpass magnetic 
azimuth detectQ! then acts all the direction detec" 
tor device and th.e ~ompalls divectionalgyro pro· 
vides stability influence. When the system is oper· 
atedin the directional gyro (DG) mode, the com· 
pass directional gyro rotates freeiy in the horizon· . 
tal plane without reference to the earth's magnetic 
field. Heading indicationsar~ tlten corrected for' 
apparent gyro' drift due to earth's I'dtati'on'by man· 
ually setting in a latitude cdrrectioin;ignal arid a 
hemisphere correction signal fronithe cOinpass' . 
control panel. Operation as a latitude ()otrecWd": 
directional gyro meets the requirements bf'fllghts 
in high latitude or where poor magnetic references 
exist. The system consists of a magnetic flux valve, 
located in the tail pylon; a directional gyrQ and sig· 
nalsynchro amplifier; an amplifier and a control' 
panel, located in the pilot's compartment; and a 
power adapter transformer, located in the cargo 
compartmenLTheJ-4 compass system receives dc' 
electrical power from the essential bus through a 
circuit breaker, marked'COMPASS, located on the 
overhead, dc circuit breaker panel, and ac electriClil 
powerfrbm theac essential bus through a circuit 
breaker; 'marked COMPASS PWRADPT' XM'FR, 10' 
catedon'the·ac essential circuit breaker panel. , 
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J-4 Compass Control Panel. 

The J.4conlpass control panel; located on the 
pilot'sconsole'(figtire 1~44), containsallthe con- . 
trois for operation of thecompassS:)istem. The' .' 
function selector sWitch hils markedpositioris DG 
and MAG. When the furictionselector switch is 
placed in the DG position, the compass system will 
function as a free directional gyro, with either 
north or south latitude corrections for the drift 
effect of the mtationof the'earth. When,the switoh 
is placed in the MAG position, the gyro is slaved to 
the earth's magnetic field. Directional reference sig· 
nals are obtained from the remote compalls flux, 
valve. In this mode of operation, the'gyro is used as 
the stl\bilizing element of the cOfllPass Sys:tem. Th~ 
rotating lUiimutp card.on the BDHIs willindicate 
sta1:>ilized magnetic headi\1gs. The ann1.!nciatqr m.e-. I 

ter, marlfed MAG .on the ,<omRass control P8ll~' 
provides .indication of the synchronization of the 
cOmpass. system. 1\1 magnetic compass (MAQ)9p' 
eration, .the .synshr0nization circuits automatjca,!-
ly synChronize the gyro to the r.emo.te compalls . 
flux v8!ve. Automatic synchronization is establish·, 
ed in the fii-st 15 seconds of MAG?peration tmd is. , 
main tained during opemtiol,1 of the compass sys· . 
tem in this mode. In the di~eGti?nal gyro (DO), ',. 
mode of operation, syn~l1ronization is not estl\b· , 
lished or maintained automatically. Mtmual syn· 
chrQni~ation is 'l,cQompll$hed by operating the. SE+' . 
synchroniz!!r sWitch ()nthe COIl\i>I,iS$ cohtro! panel. 
When the SETsync~ml).izer switch, ,withmllrk~d 
positions DECR (-) ~d,m.CR ,(;I:),.j,sdisp!aced to 
the right or left, a synchronized signal is provided 
through the system at the rate tmll dir~c~iollle, 
quired to set the compass card of the pilot's and 
copilo.t~~.J;lDHls\ as,dfl~il'ed. $ynchrO\1ization of the 
system is ip<!i,<ated \>n ~he,ann\mciator meter when 
the poi1\teris in lin!il,with the. ",hitearrow on the 
cont;rolpllJ!el .. Refer6n~e healiing data for th(;l 
AFCS .Syste1l1 ,is, \1()t.l\ffe~ted by the synchroniza­
tioncycles. Ti)e IiIPHIs compass cards can also be 
repositio\1ed by use of the SET synchronizer 
switch when the compass is in magnetic compass 
(MAG) operation. The switch marked LAT is used 
to set in the prop!!r magnitude of latitude correc· 
tion 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 
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when the two axes are a1igntld at the equator. 
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 helicopter is flying. The hemisphere se­
lector switch, marked N and S, provides selection 
of the hemisphere in which the helicopter is being 
flown. 

CAUTION AND ADVISORY PANELS. 

CAUTION PANEL. 

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 critical 
items in the helicopter. The caution lights, each 
having its own operating circuit, indicate a particu­
lar condition in the helicopter. If a failure or un· 
safe condition occurs in one of the systems, the 
caution light for that particular condition remains 
on until the failure or unsafe condition is cor­
rected. The warning lights operate through two cir­
cuit breakers, marked PWR and TEST, located on 
the overhead de circuit breaker panel. The circuit 
breaker marked PWR provides electrical power for 
the normal operation of the warning ilgllts, and the 
circuit breaker marked TEST provides power for 
the test circuit only. For caution light panel indica­
tions, refer to Section Ill, figure 3-1. 

Master Caution Light. 

The master caution light (figure 1-14), marked 
MASTER CAUTION, located on the instrument 
panel, illuminates whene~er a caution light illumi- . 
nates to focus the attention of the crew on a condi­
tion or malfunction within the helicopter. However, 
the light is a press-to-reset type and, after the speci­
fic condition or malfunction has been noticed on 
the caution panel, the light can be reset to provide 
a similar indication if a second condition o,r mal­
function should occur while the first is still present. 
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NOTE 

The master caution lights will 110 out if 
the malfunction corrects itself. 

ADVISO,RY PANEL. 

The adVisory panel (figure 1-20), marked ADVISO­
RY 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 ad­
visory lights, each having its own operating circuit, 
to indicate a particular system is in operation or a 
certain 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. 

CAUTION AND ADVISORY LIGHTS TEST 
SWITCH. 

The caution and advisory lights test switch, marked 
LAMP TEST, located on the caution panel, pro­
vides a means of simultaneously checking all light 
filaments 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 panjll, enables selection of a.dim or bright 
brilliance of the caution and advisory lights.· The 
switch cannot be utilized until the rheostat, 
marked PILOT FLT INST, located on the overhead 
switch panel, has heen turned on. 

LANDING GEAR SYSTEM. 

The tricycle configured landing gear system con­
sists of dual retractable main landing gear assem­
blies, a single retractable nose gear assembly, and 
a hydraulic system (figure 1-46). The landing gear 
hydraulic :oystem operRites on 3000 psi hydraulic 
pressure from the utility hydraulic s-ystem. A land­
ing gear warning system III iD&taIlet!I to alert the 
pilots that the landing geM is not down and locked 
when at airspeeds of approximately 60 knots. 'The 
necessary electrical power is pl'OVided ~ the de 
essential bus, through circuit breakers, u.", th, 
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general heading LAND GEAR and marked EMER 
DN, NOSE, MAIN, IDcated Dn the Dverhead dc cir· 
cuit breaker panel. The landing gear warning sys· 
tem is pDwered by the dc essential bus through a 
circuit breaker, marked LAND GEAR WARN, 10.· 
cated Dn the dc Dverhead circuit breaker panel. The 
main landing gear system is equipped with a Dne· 
ShDt pneumatic, alternate extensiDn system, and 
the APU accumulatDr is utilized as an emergency 
extensiDn pDwer SDurce fDr the nDsegear assembly. 
The nDse gear assembly retractiDn system can be 
further utilized Dn the grDund to. kneel the helicDp· 
ter to. facilitate cargo. handling. The landing gear 
CDntrDI panel, marked LANDING GEAR CON· 
TROL, is IDcated Dn the cDckpit cDnsDle (figures 
1·17 and 1.18). The watertight hull,plus spDnsDns, 
prDvide the helicDpter with amphibiDUS capabili· 
ties. HelicDpters CH·3E II~ and HH·3E 61. 
are equipped with prDvisiDns fDr a, fixed landing 
gear. 

MAIN LANDING GEAR. 

The two. main landing gear IISsemblles,(figure 1·~) 
are IDcated belDw the spDnsDns and retract fDr' " 
ward and upward into. the spDnSDns. Each main 
landing gear is equipped with dual wheels and hy· 
draulic brakes, a retracting cylinder, a pneudraulic 
strut, attaching drag links and SUPPDrts, and up and 
dDwn lDCk mechanisms. 

NOSE LANDING GEAR. 

The single nDse landing gear (figure 1·48), mDunted 
vertically at the centerline Df the helicDpter, is free 
to rDtate 360 degrees abDut the strut centerline. 
All nDsegear mDtiDn, including ShDCk strDke, kneel· 
ing, jacking, and retractiDn, is vertical. The nDse 
gear assembly is equipped with duiil wheels, a ~e· 
tracting cylinder, a pneudraulic strut and shimmy 
damper, and attaching drag links'andsuppDrts.The 
entire pneudraulic strut acts as a pistDn which'is 
lDwered Dr raised fDr retracting, jacking, ,and kneel· 
ing. The nQ.se gear~,N' be kneeled(retracted) 14.8 
inches so. as to. alter the grDund clearance Df the tail 
sectiDn to. facilitate cargo. handling. The nDse gear 
assembly is hydralllically lDcked in the extended, 
retracted, Dr, kneeled positiDn. The shimmy damper 
is utilized to. minimize and Dffset nDSe gear vibrll· 
tiDn encDuntered during fDrward mDtiDn Dn the 
grDund. A centering cam centers the nDse gear as· 
sembly when the helicDpter is airbDrne. A nDse· 
wheellDck is installed to. imprDve grDund stability 
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Df the helicDpter Dn ).Inev~n terrain and fDr use dur· 
ing rDtor shutdDwn and engagement. ~ 

NDsewheel Lock Handle. 

The nDsewheellDck handle (figures 1·4 and 1·5), ~ 
marked PARK LOCK, is IDcated belDw a plate ~ 
marked NOSE GEAR PULL TO LOCK, Dn the 
pilDt'S side Df the cDckpit CDnSDle. The nDsewheel 
is lDcked by pulling the lock handle aft and up, and 
unlDcked by pushing aft and dDwn. 

LANDING GEAR ACTUATING SYSTEM. 

The landing gear actuating system Dperates Dn 
3000 psi hydraulic pressure, supplied by the utility 
hydraulic system to. raise Dr lDwer the main and 
nDselandihg ge~,as8emblies. Each main lru;tding 
gear is equipped with dDwn·lDCk release limit 
switches which prevent inadvertent retracting Df 

the landing gear when the weight Df the helicDpter 
cDmpresses the DieD struts. When airbDrne, the' 
struts extend and clDse the cDntacts Df the dDwn· 
IDCk release limit switches. The landing gear CDn· 
trDI panel is lDcated Dn the cockpit cDnsDle (fig· 
ures 1·17 and 1·18). Placing the landing gear 
cDntrDI handle in the up .pDsitiDn retracts the land· ~ 
ing gear. As the landing gear retracts, limit switches ~ 
are actuated that cause the landing gear cDntrDI 
handle warning light to' ShDW an unsafe cDnditiDn, 
the landing gear pDsitiDn lights to' gO. DUt, and a 

,circuit to' be completed that assures electrical 
pDwer to' IDwer the gear. When the landing gear is 
fully retracted, limit switches are actuated causing 
the landing gear warning light to' gO. DUt. The, main 
gears have then engaged the up.lock mechanjsm,. 
The nDse landing gear retractiDn phase is th~n"jiiliti. 
ated and fluid is simultaneDusly directedtQ'ot~!ire. 
tractiDn PDrt Df,the nDse gear cylinder. As th~"f!Dse 
gear starts to' retract, anDther limit switch is actu· 
ated and causes the landing gear warning light to' 
,shaw all unQafecDnditiol}. When\the nDse gear is 
fully retracte, d," th"e up l~,it swit,C,h is ~ciuated and 
causes the n9~!Lmnding ~~ar inruoating light to go. 
DUt, and the, pC!rl,iDn ,of ~e circ.1.tit to. ,the cDntrDI 
handle warmng;Ilgi1,t tha1i$Pertams to. the nDse gear 
is deenergized. The retracj;iDnside bf the nDse gear 
cylinder rE)main/l energlzei!l to. maintain the n,ose 
gear in the' ,retracted pDsitiDn.The landing gear is 
extended by placing the landing gear lever in the 
DN pDsiti<!lU. This cDmpletes the electrical circuit 
to. the solenoid valve that directs fluid to the up· 

- lOCK cylinders Df the main landing gearil;iirilocks 



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 opera­
tion. When the main gears are fully extended, limit 
switches are actuated that energize the main land-

~ing gear green lightS and show a safe (down) condi­
, tion. The landing gear control handle warning light 

will flash whenever the helicopter is flown at air­
speeds of approximately 60 knots or less and the 
landing gear is not down and locked. A mechanical 
spring-loaded lock is engaged to lock the . gears in 
the down position. As the main landing gear ex­
tension phase is initiated, the retraction port of 
the actuator is vented to return pressure that had 
been holding the nose gear in tile retracted posi­
tion, and· hydraulic pressure is directed to the ex­
tension port of the actuator to lower the nose gear. 
Hydraulic pressure that is retained in the actuating 
cylinder prevents the nose gear from inadvertently 
retracting. . 

Landing Gear Control Handle Down-Lock Release. 

A manually operated down-lock release, located on 
the landing gear control panel, marked DN LCK 

~ REL, provides a mechanical override of the landing 
, gear control handle down-lock solenoid 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 
DN position. 

Nose Gear Switch and Caution Light_ 

Kneeling (figure 1-47) is accomplished by placing 
the swi~ch, marked. NOSE GEAR, NORMAL, 
KNEEL, located on the overhead switch panel (fig­
ure 1-13), in the KNEEL position. After the heli­
copter is loaded,the nose gear is jacked (hydrau­
lically eJ(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, marked KNEEL SW ARMED, lo­
cated on the pilot's advisory panel will illuminate' 

~ when the kneel switch is In the K. NEEL. position: 
, The green nose gear down ligllt will be out and 

the red warning light in the biDding gear handle 
will be on when the nose gear is kneeled. . 
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Landing Gear Position Lights. 

The landing gear position indicators, located on the 
landing gear control panel under the general head­
ing, GEAR DOWN and marked LEFT, RIGHT, and 
NOSE, are three press-to-test green lights. The 
lights operate on direct current from the dc es­
sential bus through a circuit breaker, marked 
LAND GEAR WARN, located on the overhead dc 
circuit breaker panel. The lights will illuminate 
when th,e landing gear is down and locked and will 
be out when all three landing gears are up and 
locked. When anyone of the three landing gears is 
neither fully up and locked nor fully down and 
locked, a red warning light in the landing gear con­
trol handle will illuminate. 

LANDING GEAR WARNING SYSTEM. 

The landing gear warning system consists of an air­
speed sensor, an audible (beeper) signal, and a 
flasher light all located in the pilot's cempartment. 
The landing gear warning system is designed to a­
lert the pilot's whenever the landing gear is not 
down at airspeeds below an actuating range of ap­
proximately 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 tl)e landing gear control handle. The warning 
signal and flasher will continue to operate until 
anyone of the following happens: 

1. Airspeed is increased above the actuating 
range of approximately 60 knots. 

2. The landing gear is extended and locke<;\. 

3. The warning silence button is depressed. 

NOTE 

The warning signal cannot be silenc;:edby 
depressing ,the sHence bu iton at airspeeds 
within the, act)lating range of approxi­
mately 60 knots .. 

The,landipg gl'ar warning system operates on cur­
rent from th,e de essential bus through the dc cir­
cuit breaker, marked LAND. GEAR WARN, lo­
cated on the overhead circuit breaker panel. 
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STATION 
481.6 

9FT 1 IN. 

~NEEL.ED POSITION 

STATION 
481.6 

91N. 

NORMAL POSITION 

Figure 1·47. Landing G.ear Kneeled 

Landing Gear WlltningSignli1 Ughtand 'fast 
Button. 

The landing gear warning signalligllt, located in the 
handle of the landing gearcontroi handle lever, 
provides the pilots with a visual warning that the 
landing gear is up or not locked down safely when 
at airspeeds below the actuating range: The signal 
light is the flashettype located in the landing gear 
control handle on the landing gear control panel. 
The signal light will flash whenever the audible sig· 
nal 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 cir· 
cuit is deenergized. The warning light operates on 
direct current from the de essential bus through 
a circuit breaker, marked LAND GEAR WARN, 10' 
cated on the overhead de circuit breaker panel. A 
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lan<:ling gl:1ar wan)ingiight test'buttol1; 'marked 
HD;L 1:.'1:' TE,S,!! i~ ~o,cated ~~ ,the landing gear~on. 
trol panl:1l;:f:~,e 1~st:'bl,lttplll~p~~88e~lto test tile" 
~;lI1tljll~~mw1Ii~~J:J9~te'd intne liuidihg gear con· 
tro1J:t;~~~.,:'1;~~ W~in,~!ig~ttes~ circuit operates 
on~~f~.~t ffllt~~fr?~.the. ~c essential bus, .' 
th~d4gfi.lI?lr~cllf'brea:ker,under the general head· 
ing WDrCWtblt qrSalld Inar\<ed TEST, located 
on theoverM!\d .<j,c circuit breakerpaIiel. 

Landing Gear Warning System Silence Button. 

The landing gear warning system silence button, 
marked WARNING SILENCE, is located outue 
landing gear control panel above the landing i!$8f" j 

position lights. Whenever the warning system l'lM'" 
been silenced, the system will automatically reset 
when the airspeed of the helicopter exce.eds the 



FUEL· ENGINE AND APU JP-4 
SEE SECTION VII 

At TERNATE FUEL Jp·S 
SEE SECnON V II 

COMMERCIALLY APPROVED FUeLS 
SEE SECTION VII 

OIL· ENGINE AND APU 
MIL·L·7808· NATO SYMBOL ().148 

OIL· MAIN, INTERMEDIATE, TAIL GEAR BOXES 
AND CARGO WINCH 
MIL-L-7808- NATO SYMBOL ().148 

HYDRAULIC FLUID· PRIMARY, AUXILIARY 
AND UTILITY SYSTEMS 
MIL-H-S606- NATO SYMBOl H.SI5 

FIRE EXTINGUISHER AGENT· 
ENGINE AND APU· CF3Br 
PORTABLE· CB(CH2BrCll 
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Figure 1-48_ ServiCing Diagram 
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1. BATTERY 
2. ROTOR BRAKE HYDRAULIC CYLINDER 
3. ENGINE OIL TANKS 
4. MAIN ROTOR HEAD RESERVOIR (ONE FOR EACH SLADE) 
5. DAMPER RESERVOIR 
6. APU AND NO.2 ENGINE FIRE EXTINGUISHER BOTTLES 
7. UTILITY HYDRAULIC SYSTEM RESERVOIR 
S. PRIMARY HYDRAUL IC 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 
15. APU HANDPUMP, GAGE AND PUMP HANDLE 
16. APU ACCUMULATOR 
17. MAIN LANDING GEA.R 
IS. EXTERNAL AUXILIARY FUEL TANK FILLER CAP ICH.3EUI .. 

AND HH-JE HELICOPTERS) 
19. SPQNSON 
20. AFT FUEL TANK FILLER CAP 
21. FORWARD FUEL TANK FILLER CAP 
22. ALTERNATE LANDING GEAR BOTTLE 
2J. CARGO WINCH 
24. NOSE LANDING GEAR 
25. PRESSURE REFUELING ADAPTER (CH-JE III ~ AND 

HH·3E HELICOPTERS) 
26. AIR REFUELING PROBE 
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actuating range of approximately 60 knots. The 
landing gear warning system operates on current 
from the dc essential bus through the circuit break· 
er, marked LAND G EAR WARN, located on the 
overhead dc circuit breaker panel. 

LANDING GEAR ALTERNATE SYSTEM. 

An alternate gear handle (figure 1-4), located on 
the left side of the cockpit console, is used to 
lower the landing gear should an electrical or hy­
draulic failure occur with the landing gears in the 
up and locked position. The handle mechanically 
unlocks the main landing gear uplocks, positions a 
directional valve, and discharges a 3000 psi pre· 
loaded air bottle. The compressed air charge actu­
ates valves that vent the return side of the actua­
tors 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 cy­
linder to lower the nose gear. After actuation of 
the alternate gear system, the emergency release 
valves, located on the right side of the main trans· 
mission well, must be manually reset before the 
main gear emergency air cylinder can be recharged 
and/or the landing gear operated in a ll0mial man­
ner. If the air charge in the cylinder has been,de­
pleted, when the alternate landing gear handle is 
actuated, main landing gear hydraulic pressure is 
vented back to the utility reservoir, the uplocksare 
disengaged, and the main landing gears will lower 
by their own weight. 

NOTE 

In case of complete electrical system 
failure, the nose gear will automatically 
extend. 

BRAKE SYSTEM. 

The main landing gear wheels are each equipped 
with hydraulic brakes that are operated by:to'e 
brakes located on the pilot's and copilot's pearus: 
A parking brake system is also provided. The park­
ing brake handle (figures 1-4 and 1-5), marked 
PARKING BRAKE, and a decal, marked ON- DE­
PRESS TOE BRAKE THEN PULL-OFF-DEPRESS 
TOE BRAKE, is located on the side of the cockpit 
console. The parking brakes are applied by depress­
ing the brake pedals, manually pulling the parking 
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brake handle to the P ARK position, and then re­
leasing 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 EQUIPMENT. 

PORTABLE FIRE EXTINGUISHERS. 

One hand-operated fire extinguisher (figure 3-7) is 
located on the bulkhead behind the pilot's seat, A 
second fire extinguisher (figure 3-7}is located on 
the left-hand side panel above the ramp. The fire 
extinguishers are filled with bromochloromethane 
(CB).The extinguishers are held in plaCe by a 
bracket with a tight,fitting quick-release spring., 

WARNING I' 
Although Halon 1211 vapor has a low 
toxicity, its decomposition products can 
be hazardous. On decomposition, Halon 
1211 has a characteristic sharp, acrid 
odor, ev,en in concentration of only a 

, few parts per million. The odor provides 
Jll: built-in warning system for the agent 
and at the same time creates a noxious 
irritating atmosphere for those who are 
in the hazardous area during and follow­
ing a fire. Leave and/or ventilate the area 
after fighting a fire. 

FIRST AID KITS. 

, One first aid kit (figure 3-7) 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 dght-hand cargo cOlIl­
partm~llt side panels: Each :Mt:is held in place by' 
a metal c'over and supportillg:(jllps,: " ',,' 

CREW ALARM BELl.'> 

The crew alarm bell (figUre 3,7), 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 Bell 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 compart­
ment. To operate the alarm bell, lift the guard and 
place the switch in the ON position. To stop the 
alarm bell, return the switch to the OFF position. 

PYROTECHNIC KIT. 

Provisions, are made on the bulkhead behind the 
copilot's seat for mounting a pyrotechnic kit (fig­
ure 3-7) 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 and subsequent, and all HH-3E heli­
copters, provisions are made to stow the pyro­
technic kit on the upper right-hand side of the en­
trance to the pilot's compartment. 

CRASH AXE. 

One crash axe (figure 3-7) is installed below the 
step at the pilot's compartment entrance. The axe 
is secured bya bracket and a strap. 

LlFERAFTS. 

There are provisions for three liferafts that can be 
secured by straps to fittings in the ceiling of the 
cargo compartment. Two 6-man liferafts (figure 
3-7) can be installed above the cargo compartment 
escape hatch, and one 20-man liferaft (figure 3-7) 
can be installed above the aft ramp on the right­
hand side of the cargo compartment. 

FIRE DETECTION SYSTEM, 

The engines and APU fire detector systems provide 
a warning in the event of fire in either of the en­
gines or the APU compartment. The APU fire de­
tector system uses probe type detector elements. 
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The heat of an engine fire causes illumination of 
the warning light on the fire warning panel and the 
appropriate fire emergency T-handle on the over; 
head control panel. The heat of an APU fire il­
luminates the fire warning light on the APU con­
trol panel. As the temperature in the fire zone 
drops below the warning point, the warning lights 
go out. Power for the system is normally supplied 
by the No.1 generator at 115 volts ac through the 
fire detector circuit breakers located on the ac 
circuit breaker panel. The engine sensing elements 
are mounted on the firewalls and are arranged in 
close proximity to the compressor section, the tur­
bine section, and the exhaust tailpipe of each en­
gine. The sensing element portion of the circuit 
terminates at the firewall, with the sensors inter­
connected to form a single circuit for each engine. f. 

The control units are located overhead in the for­
ward portion of the cargo compartment. The func­
tion of the control unit is to continuously moni­
tor the. sensing elements and the probe type de­
tector elements, and upon occurrence of fire, indi­
cate its location via a cockpit warning light for 
each engine and an APU unit. An audible fire warn­
ing 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 landing gear warning system, but the sys­
tem 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 experienced ih either or both engine 
compartments. The tone wiU'continue until the 
temperature drops below 5750 F or until the af­
fected fire warning light is depressed. If a fire warn­
ing lighOs depressed to deactivate the audible 
warning, tho light will stay illuminated until the 
fire is out or the temperature has dropped below 
the warning point. When normal conditions prevail, 
the system willllutomatically reset to the ocr posi­
tion. The fire emergency T-handle for I.he 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. 

ENGINE FIRE WARNiNG LIGHTS AND TEST 
SWITCH PANEL. 

The red engine fire warning lights and test switch 
panel (figure 1-14) are located on a plate, marked 
FIRE WARN, on the instrtlment panel. The lights 
are marked No.1 ENG and No.2 ENG. The switch 
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has two marked positions, FIRE TEST and OFF. 
The lights are pushbutton type that have a manual 
warning reset capability. The light(s) are depressed 
when it is desired to deenergize the audible fire 
warning system. The copilot's spring·loaded toggle 
switch, located on the upper part of the copilot's 
instrument panel, also deenergizes 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, located below 
the decal marked FIRE EMER SHUTOFF SELEC· 
TOR on the overhead switch panel. The left handle 
is marked No.1 ENGINE and the right handle is 
marked No.2 ENGINE. A light on the instrument 
panel and a light in either the No.1 or No.2 en· 
gine fire emergency T-handlewill illuminate in 
event of a fire in the corresponding engine com' 
partment. To test the engine fire detector system, 
place the spring· loaded switch in the (up) FIRE 
TEST position. The fire warning lights on the in· 
strument panel and in the emergimcyT-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 addi·' 
tion to the visual one. When the fire warning light 
button is depressed, or the copilot's toggle switch 
is positioned to the affected engine, the aUdible 
signal is silenced but the light remains on until 
the temperature in the affected compartment cools 
below a01. 70 C. Power for the system is supplied 
by the ,ac essential bus at ,l15·volts ac through the 
fire detection ,1·ENG-2 circuit breakers. on the 
pilot's circuit breaker panel. 

APU, FIRE WARNING LIGHT. 

The APU fire warning capsule; marked FIRE, 
WARNING, contains a red light with two bulbs' 
and is located on theAPU 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 heli'copter is 
of HRD (High· Rate· Discharge ), Bromotrifluoro· 
methane (CFaBr) type. 

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 reduction of oxygen. 
Do not allow liquid to contact the skin as 
it may cause frostbite or low temperature 
burns because onts low boiling point. 

ENGINE FIRE EXTINGUISHER SYSTEM. 

The engine compartment fire ,extinguisher system 
consists basically of two charged containers of 
Bromotrifliloromethan'e (CFgBr), discharge noz­
zles,an over~oatd thermal discharge tUbe, dis· 
charge 'indicator, circuit' breakers, elec'trical wiring, 
and the'necessary controls. The eFgBr containers 
are located in:the aft main gear box fairing struc­
ture. They are charged with 2.5. pounds of CFaBr 
plus a nitrogen charge to propel the extinguishing 
agent into the engine compartment. The forward 
fire extinguisher discharge tube is mounted on the 
center fire wall near the compressor section of the 
engine. The rear fire extinguisher discharge tu be is 
mounted on the fire wall, aimed at the power tur· 
bine section of theengirie. A safety outlet in each 
container is connected to the red thermal discharge 
indicator located on the lower left side of the fuse­
lage. In ,the event container pressure becomes ex· 
cessive due to high temperatures, the safety outlet 
opens, 'the thermal di~charge indicator seal is 
ejected, and'the container is discharged overboard. 
A preSsute gage do eac'h container facilitates a pre· 
flig~t:pre~sure clltlck. When the spheres are proper· 
Iy 'cha:r@i:l; the pressure gages should indicate the 
value within the range shown on the decal adja­
cent to the gages. Power for the fire extinguisher 
,system is suppliediby the de essential bus system 



throllgh the fire extinguisher circuit breakers 10-
cated on the overhead control paneL. 

NOTE 

Although designed primarily for combalr 
ting an engine compartment fire during 
flight, the fire extinguishing system may 
be used on the ground if other fire .fighlr 

. ingequipment is ineffectulli or unavail­
able. ·Be sure all ground personnel are 
clear before using the system. 

Engine Fire Emergency Selector Handles. (Fire 
Emergency T Handles). 

Two T-shaped handles; below the decai marked 
FIRE EMER SHUTOFF SELECTOR, are located 
on the oVllrhead switch panel (figure 1-13). The 
handle marked NO.1 ENGINE is for the No .. 1 
engine compartment 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 shutoff.valve, 
which closes the fuel lines to the r.espective engine, 
selects the engine compartment to which the fire 
extinguisher fluid is to be directed, and also.ener­
gizes the circuit to the fire extinguisher switch. The 
ends of the handles hous/! fire detector warning. 
lights. 

Engine Fire Extinguisher Switch. 

An engine fire extinguisher switch, marked FIRE 
EXT, located on the overhead switchpanel (figure 
1-13) in the pilot's compartment, has marked posi­
tions RESERVE, OFF, and MAIN. The fire extin­
guisher switch will retumto the OFF position 
when released. The lock lever type switch is opera­
tive only after one' of the fire emergency shutoff 
selector handles has been pulled. When the engine 
fire extingu·isher switch. is placed in the MAIN posi­
tion, after theJire emergency shutoff selector 
handle. has been Plllled, the contents of the fn-e ex­
tinguisher sphere is discharged into the correspond­
ing eRginecompartment .• WheR the engine fire· ex­
tinguishersvvitchis,placed;inthe RESERVE posi­
tion, after fire emergency shutoff selector handle 
has been.pulled,the COIltents of ,the opposite fire 
extinguisher sphere is discharged into the last se­
lected engine compartment, If fires shOUld occur 
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in both engines, pull the No.1 engine fire·emer­
gency selector handle and switch the fire·extin­
guisher switch to MAIN, ,then, pull No .. 2 engine 
fire emergency selector handle and s\'{itch the fire 
extinguisher switch to RESERVE .. This procedure 
willpermitfiree:x;tinguisher agent .to enter both 
engine compartments. If .both fire emergency. selec­
tor handles. are pulled and the fire extinguisher 
switch is placed in either MAIN or RESERVEposi­
Wm, the fire bottle will discharge into the last en­
gine compartment selected. 

AUXILIARY POWER UNIT FIRE EXTIN­
GUISHER SYSTEM .. 

The fire extinguisher system for the auxiliary pow­
er unit consists of a charged container of B~omo-. 
trifluoromethane, located adjacent to the APU 
compartment, 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 Extin­
guisl)e~ Control Panel. 

The auxiliary power unit fire detector and extin­
guisher 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 ener­
gized by first placing the toggle switch, marked 
FUEL SHUTOFF and NORM, in the FUEL SHUT­
OFF position, then placing the toggle switch, 
marked FIRE EXTING and OFF, in the FIRE EX­
TING position. 

EMERGENCY EXITS_ 

For emergency entrances and routes of escape and 
exits, see figure 3-6. 

PILOT'S COMPARTMENT SLID.ING WINDOWS. 

The pilot's compartment sliding windows are nor­
mal,ly opened or closed by actuating the handle 10,· 
cated on the bottom of each window. The win, • dows may be opened and wilhipck·in,anyde,tent , 
position when the handle is .released" !J!hulidilng 
windows can bejettisoned, from any.position, from 
open to closed,t0iPNvi~e,emergen(ly,ex,its; The 
manual, emergencyreleasfil ban'dleslmM)ked·IEMER 
RELEASE J>t,JLI,., )l!l'e,10~t(l,don ·theJ0wer edge. of 
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each window inside the pilot's compartment. The 
window cart be jettisoned outward and downward 
by pulling the release handle in the direction of the 
arrow. The windows can also be released from the 
outside by turning the handle marked EXITRE· 
LEASEi·PRESS BUTTON·TURN HANDLE PULL 
OUT WINDOW. The Window can also be jettisoned 
from the inside by rotating the Window emergency 
release handle upward 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 inflight operations that require the 
door to be open. A release handle is also located on 
the outside of the door. The door can be jettisoned 
to provide an additional emergency exit by pulling 
down on the emergency release handle, marked 
EMERGENCY EXIT RELEASE, TURN, OPEN· 
CWSED, with the direction arrows located at the 
top of the door. The inside of the personnel door 
below the window is marked CUT HERE FoR 
EMERGENCY EXIT. 

RAMP. 

The ramp consists of a forward and aft ramp that 
can be opened hydraulically or manUally to pro· 
vide an exit from the rear of the cargo com part· 
ment. The aft ramp can be opened in flight, on the 
ground, or on the water by placing the master 
switch, located on the pilot's ramp control panel 
(figure 4·28), marked RAMP MASTER SW, CREW· 
OFF·PILOT, in the PILOT position, and placing . 
the switch marked AFT RAMP in the DOWN pas!· 
tion. When the ramp master switch is in the CREW 
position, the aft ramp may be opened by the crew· 
member, 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 at· 
tached to the manual shutoff valve located on the 
right side of the cargo compartment under to. flap 
of soundproofing, marked EXIT RELEASE 
HANDLE INSIDE. When the handle is positioned 
forward, the manual shutoff valve is actuated to 
vent the aft ramp cylinders, and a cable attsched to 
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the handle releases the uplock to unIockthe 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 heli· 
copter 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 
shutoff valve. ThE! forward ramp may be opened 
from inside the cargo compartment by pulling up 
on the manual override handles on top of the for· 
ward ramp cylinders. The ramp will open by its 
own weight. The rate of opening will be controlled 
by a restrictor. 

1 WARNING I 

The forward ramp shouldonl:V be opened 
on the ground. 

CARGO COMPARTMeNT WINDOWS. 

Jettisonable Windows located on the left front side 
of the cargo compartment and over each sponson 
provide access to the ground and to the outer fuse· 
lage and sponsons from inside the cabin. This facili· 
tates bilge pump operations; maintenance, and 
docking during water operations. The windows may 
be removed from the outside by pulling down on 
the outside release lever and pulling the window 
out. The windows may bejettisoned from the in­
side by rotating the release lever forward and push· 
ing the window oat. On aircraft modified by lll'Illa­
ment, use the forward (redi) release lever to jettison 
the left forward window" . 

'I. WARNING I 
. Priott& removin(the left jettison window 
for access to·the lett sponson, ensure the 
HF·103 radio is off. TheHF antenna emits 
high voltage radiation during HF transmission. 

On aircraft modified for lll'Illament the left front 
cabin window may be 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 bott.om of the window in 
Il place and lock by rotating the aft (black) release 
, lever toward the rear. , ' 

If the procedures outlined are not followed 
when removing or inserting jettisonable 
windows while in flight, the windows may 
be blown overboard. If two crewmembers 
are available, one should hold the window 
handIes while the other operates the re­
lease 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 per­
manently installed and are not designed as emer­
gency exits. These windows are attached to the in­
side and outside by aluminum retainers to preclude 

~ loss of the windows during flight. 

PILOT'S AND COPILOT'S SEATS. 

The pilot's and copilot's seats are located side-by­
~ side in the pilot's compartment. The pilot's seat is 
, on the right. The track-mounted seats are designed 

to accommodate back-type parachutes and seat­
type pararafts. Both seats have a 5-inch range of 
height adjustment, and a 5-inch forward and aft 

~ adjustment and are equipped with cushions that 
are interchangeable with the pararaft and para­
chute. However, forward and aft adjustment will 
be restricted to less than 5 inches on aircraft equip­
ped with annor plating. 

Seat Height Adjustment Lever. 

The seat height adjustment levers (figure 1-4) are 
the rear levers at the right of the pilot's and co­
pilot's seats. The levers are pulled up to release the 

~ height adjustment lockpins. 

Seat Foreward and Aft Adjustment Lever. 

~ The seat fore-and-aft adjustment levers (figure 
, 1-4) are the front levers on the right side of the 

pilot's and copilot's seats. The levers are pulled 
up to release the forward and aft seat adjustment 

lockpins. The levers must be held up while the seat 
is moved on the racks, forward or aft, as desired. 
The lockpins will automatically engage in any of 
eight positions when the levers are released, except 
when restricted by annor plating. 

Shoulder Harness Lock Lever. 

A two-position shoulder harness inertia reel lock 
lever (figure 1-4) is located at the left side of each 
seat. When the lever is in the unlocked (aft) posi­
tion, the shoulder harness cable will extend to al­
low 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 for­
ward. The locked position is used to provide an 
added safety precaution when a crash landing is 
anticipated, or when desired during critical opera­
tions. 

CREWMAN'S SEAT. 

The crewman's seat (figure 1-3), located at the en­
trance 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. 

AUXILIARY EQUIPMENT. 

The following major systems and items are covered 
in Section IV: 

Heating System 

Anti-Ice Systems 

Communication and Associated Electrical 
Equipment 

Lighting Equipment 

Auxiliary Power Unit 

Cargo Compartment 
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Winch I~tion 

Resdtte "* 
ExtfPIW ~ 1111).' 

TrOi:)1Ii ~ IiII1WPment 

O!:ttru~ ~ Equipment 
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Miscellaneous Equipment 

Windshield Wiper System 

Bilge Pump 

Load Adjuster 

Weapons System 

I!' 
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