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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 te 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 HA* 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 may also be
manually opened and closed by use 6f a' manual
override handle located on-each valve. The fuel
dump valves are controlled by switches, marked
FUEL DUMP, located on the pressure refueling
panel, The switches have marked positions FWD
and OFF and 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-

FUEL, located on the copilot’s circuit breaker:
panel,. - C \ o
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Figure 1-34. Manual Fue/ QIqs_e, 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 the ac essential.bus and;is protected by
circuit breakers, marked INFLT REFUEL PUMP
DUMP, located:on the pilot’s circuit breaker. panel.

GROUND PRESSRE AND AIR REFUELING

HH-3E helicopters are equipped with ground pres-

sure and air refueling systems (figure 1-35). CH-3E ‘
helicopters HI» are equipped with provisions 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 fuseiage below the entrance



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 refueling adapter (figure 1-2), located
on the lower fuselage below the entrance to the
cargo compartment, is the single-point hose attach-
ment that is used to simultaneously pressure refuel
all fuel tanks.

Air Refueling System. -

The air refueling system consists of a refueling
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
111ummate 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 exténd 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 pet-
mit fuel to flow to the tanks. The high level sensor
senses when the fuel tank has reached itg full ca-
pacity and causes the pressure refueling’shutoff”

‘valve to close and shut off the flow of fuel: The

high level sensors are also the test components for
the PRE-SHUTOFF TEST function.

Pressure Refusling Control Panel.

The pressure refueling control panel (flgure 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 used

in the same manner for both ground pressure and
air refueling operations, The control panel contains
the fuel dump switches, the controllable spotlight
theostat, main and external auxiliary fuel tank se-
lector switches and condition lights, and fuel level
shutoff test switch, a control panel light test
switch, the air refueling probe control switch and
condition lights, and the master power switch. The
fuel dump switches, under the heading FUEL
DUMP, have marked positions FWD and OFF and
AFT and OFF, respectively. Placing the switches in
the FWD and AFT positions will open respective
dump valves to the forward and aft main fuel
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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 rhecstat, 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, respectivély, will illuminate to
indicate that fuel is flowing to the tanks through
‘the flow sensors. The flow lights may flicker on -
and off any time the probe is in an intermediate
position, The fuel level lights, will illuminate to
show the tanks are full. When the fuel level lights .
illuminate, the fuel flow condition lights will go~
out as the 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
RIGHT 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 QFF., 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 vaives
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-SHUTOQFF 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-SHUTOFF TEST 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 valye. 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 conditien. The control 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 PROBE. The probe selector switch, with
marked positions REFUEL and STOW, is actuated
to extend and retract the refueling probe. When
the switch is placed ih 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 de egsential bus and
protected by a circuit breaker, marked BOOM
CONT and under the heading INFLT REFUEL, lo-
cated on the copilot’s circuit breaker panel. The
master power switch, marked MASTER POWER,
with marked positions ON and OFF, must be in

the ON position to energize the ground pressure = '

and air refueling systems. The master switch must
be in the OFF position when fuel 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 bnght hght only

NOTE

¢ The standby compass is not reliable when
the pressure refueling panel is energlzed
and operating.

¢ If the probe has just been stowed, wait
approximately one minute to allow 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. Altemating current
is rectified to provide a'28-volt dc system.

- ALTERNATING CUR H-éNT 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 de powered ground inverter and
the ac external power receptacle. An auxiliary
power unit is also provided that drives the genera-
tors through the main gear box accessory section
when the rotor rpm is below 100% Nr

Generators ,,'i-
The two 20 KVaA, 115/200-volt three phase self-
cooled, brushless, self-exciting generators are
“mounted on, and driven by, the accessory section
-of the main gear box. Each geherator has a prorat-
ed capacity of 25KV A at 15,000 feet altitude and
a QAT of 10°C. The auxiliary power unit powers
the main gear box accessory section to drive the
generators when the rotor rpm is below 100% Ny.
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
and protection of the ele¢trical system from under-
frequency, overvoltage, and open-phase protection.
. The undeifrequency protection is not available
when the weight of the. hellcopter is removed from
_the landing gear wheels 'The No. 1 generator nor-
mally furnishes power to the ac essential bus. Each
génerator is controlled by a respective generator
switch located on the overhead switch panel in the
pilot’s compartment Generator power is supplied
to the sl,;pervwory ‘panel whenever the generators

-are opetating above the cut-in speed (between 92,

- and 97 percept 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, located on 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, have marked 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 line contactor 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 maintendnce checks.

s

Invarter.

The 100 VA inverter, located in the electronics
compartment, is powered by the 28-volt dc essen-
tial bus and supplies 115-volt ac to 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 detectors, fuel quantity
indicators, and turbine inlet temperature 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.

Inverter Switch.

The inverter switch, marked INVERTER, 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.

164

AC External Power Receptacle S\mtch 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 extermnal 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 ac nonessential bus is en-
ergized directly from the external power relay.
Whenever ac external power energizes the edgential
and nonesgential buses, the respective transformer-

rectifiers are energized to prov1de direct ciirrent
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 the ac external
power relay.

Alternating Current Distribution,

Power for the operation of altemating current elec-
trical equipment is distributed through supervisory
panels that provide contrel 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 Nec. 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.

{nverter Bus.

The inverter bus is energized by alternating current
through two transformers that step 115-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 essential bus is deenergized and
the inverter switch is in the ON position.

NOTE

The inverter bus is not separately identi-
fied on the c1rcu1t breaker panels.

AC Nonessential 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 contactot 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 normally 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 115
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 connécted across its second-

ary winding and places'a load across the phase C

and phase A output of the invetter to provide a
better balanced load. It also-provides 26-volt ac for
the utility hydraulic préssure, auxiliary hydraulic -

- pressure, and No. 2 engine oil pressure indicators

and No. 2 engine torquemeter. The autotrans-
former provides 26-volt ac for the primary hydrau-
lic pressure, transmission oil pressure, No. 1 engine

oil pressure indicators, and the No, 1. engme tor-

quemeter

--'A‘Itemaf,i‘n;g Current Circuit Breakers.

A’lternating'c_ui'ren.t circuft =:l:"'i‘reakers, protecting the

. various ac citcuits, are located on the overhead cir-
‘cuit breaker ‘panels (figure 1-39) above the pilot’s

and: copilot 8 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 circuijt -
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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Figure 1-38. DC Electrical Power Supply System { Typical) (Sheet 1 of 2}
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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 controlied 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, lo-
cated on the ac nonessential bus cir¢uit breaker
panel. The transformer-rectifiers are connected
directly to the helicopter’s dc system whenever
they are energized by ac power and the 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 cautlon panel marked
#2 XMFR RECT. .

Transformér-Rectifier Switches.

eral heading XMFR RECT 1 and 2, have marked
positions, ON and OFF. When the transformer- -
rectifier switches are placed in the ON position,
dc power is connected through the respective re-

verse current cutout relay tothe essential ahd non--

essential buses. When both transformer-rectifier
switches are placed in the OFF position, 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 de essential bus and the dc
nonessential bus will be dropped from 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

1o 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 switch

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

NOTE
If baft,_ery power is excessively low‘,-the

battery switch will not actuate the battery
relay to the dc essential bus,

.DC Externéll. Power, Receptacle, Switch, and

Advisory Light.

The 28-volt dc externai power récep’_t.aéle (figure
1-2) is located on the right side of the helicopter
below the pilot’s window. External power is con-

. trolled by a switch, marked EXT PWR, with mark-

ed posltiona ON and OFF, located on the overhead

U " switch panel, The circuit is protected by a circuit
The transformer-rectifier switches, lacated on.the - -
overhead switch panel (figure 1- 13)‘under the gen-

breaker, marked EXT PWR, located on the over-

~ head dc cifcuit breaker panel. The external power

switch muit be in the ON position to utilize an ex-

- ternal power source ¢onnected 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, will illuminate. Ex-
ternal power will also be provided to energize the
nonessential bus relay, thereby allowing both the .
dc essential and dc nonessential buses to bqe ener--

gized. The external power relay also serves o kgep _

the external power receptacle from bemgmqper

- gized when not in use; DG ex ternal pbweﬁ"illf used,

should be uaed for all ground operations uiitil after

" the generators are operating.
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NOTE

DC power will be automatically provided
when the ac:gystem is energized and the
transformer—recmﬁer sw1tches are in the
ON position. '

Diregt Current Djstribytion.

Power for the operatlon of direct current electri-
cal eqmpment is distributed through the essential,
nonessential, and battery buses.

DC Egsential Bys.

. 'The dc essential bus supphes power for the- Qpera- :
tion of all equlpment necessary for safety of flight
and limited mission accomplishment. The dc essen-
tial bus is powered by either or both transformer-

. rectifiers, when the transformer-rectifier switches
are in the ON posmon or by either transformer-
rectifier 1;t' one should fail, Other d¢ power sources
are external power, when connected and on, or the
battery when the battery switch is on.

DC Nonessential Bus.

The dc nonessential bus supplies power for the-
operation of equ1pment not essential for safety of
flight or limited mission accompllshment 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 external power, when connected and the ex-
ternal power switch is in the ON position. Loss of
power from either transformer-rectifier will cause
the nonessential bus relay to be deenergized and
drop the nonessential bus from the system. Battery
power is not distributed to the dc nonessential bus.

Battery Bus.

The battery bus is continuously energized by the
battery and supplies power to anchor lights, cock-
pit dome and spotlights, emergency lights reset, .
crew a]a.rm ‘bell,-and voltmeter. The equipment
may be operated regardless of the position of

the battery switch.

Dire,e.t C yrrent Circuit ,'Br',egkeis.;

Circuit breakers that protect the various dc. circuits
~ are located on the overhead dc circuit hreaker

T.0. 1H-3{C)E-1

panel and on a portion of the ac nonessential bus
circuit breaker panel (flgure 1-39) in the pilot’s
compartment All circuit breakers are marked as to

_the circuit they protect and are of the push-pull

type that may be reset. Any malfunctmnmg ¢ircuit
may he isolated from the dc power supply system
by pulling out its circuit breaker.

A loadmeter (figure 1-14) for each transformer-
rectifier, located on the instrument panel, indicates
he direct current being drawn from the respective
transformer-rectifier. When elther epgine starter is

engaged. yelavs disconnect the loadmeters from the

dc systern.
Volt.meter and Voltmeter Selector.

A voltmeter (figure 1-14), located on the 1nstru-
ment panel, indicates the voltage available from the

- power source selected by the voltage selector. The

voltmeter selector panel (figure 1-14), located di-
rectly below the voltmeter, marked VOLT SELEC-
TOR, has marked positions ESS DC BUS, BATT
BUS, NO. 1 TR, and NO. 2 TR. When the selector
knob is rotated to any marked position, the voltage
available from the power source selected will be in-
dlca_teq on the volimeter, )

UTILITY HYDRAULIC SUPPLY

SYSTEM.

The utility hydraulic system (figure 1-40) operates.
the maijn landing gear, nose landing gear, APU start
system, and ramp actuating system. On helicopters
CH-3E [r , HH-3E, or those helicopters modi-
fied by T 0. 1H-3(C)C-561 the utility hydraulic
system also powers the rescue hoist, The utility
hydraulic system reservoir (figure 1-48), located aft
of the main gear box, has a capacity of 3.05 gallons
of hydraulic fluid. The utility hydraulic pump is
located on the accessory drive section of the main
gear box and provides 3000 psi hydranlic pressure.
An oil cogler is provided in the hygdraulip ling:to
majntain ut111ty hydraulic oil te;npeng,tu,xe within
limits on helicapters CH:8% ﬁm v HERSE, o
thoge helicopters modified by T. Ou1H-B(€)G-581.
The oil coplerblower opetates.onipowsr from the
ac essential bugiand is protectediby aicirowitybreak-
er marked OIL COOLER,BLOWER located:on the
ac egsential bus circuit hreaker penel. The blower

is actuated by power from the dc essential bus
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Figure 1-40. Utility Hydraulic System (Typical)

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.

WARNING

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.
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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 UT], 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
corréctions 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

b 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 eyclic 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 pllot 5 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-’
trols terminate at the stationary swashplate of the
main rotor head. Control action is transmitted =~
through the rotating swashplate and 11nkage on the
main rotor hub tc 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 ch; i collective
pitch settings. The coupling is irréversible 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 plfch lever and
tail rotor pedal 1nputs A combination of ¢ollec-
tive pltch lever position and pedal position . that
would exceed the system limits cannot be ob-
tained during fllght ‘The collective pitch lever
is always free to move within its full travel, Dur-
ing ground checks, if a collectlve pitch lever posi-

' tion is reached that adds to the pedal position
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* and createsa- tail rotor blade angle’ equal to the

system limits, any. further increase in co]lectlve
pitch'lever will cause a loss of pedal pomtlon With
auxiliary servo-on, collectwe pitch lever low, and
pedal full'left; raising the collective piteh’ lever. .
will be accompamed by pedal motion to the nght
With collective pitch lever high and pedal full ..
right, reducmg collective pitch will be accompamed
by pedal motion to the left, With the auxiliary -
servo switch OFF, the. 1rrevers1b111ty is not effective.
When the combination of collective and. yaw.posi-
tions.reaches the system limits, addltlonal ‘pedal
motion is possible by areduction in collective
pitch. The trading of motion between collectlve
and yaw will never.occur in flight but may . be € en-
countered durmg ground checks. During. rapld
pedal motions on the ground, a noticeable noise
can be heard behind the pilot’s seat when the
pedals reach their left or right limits. The sound.is
created by the system stops and indicates that’ col-
lectIVe pitch and the pedals have reached the limits
of tail rotor control. Addjtional pedal motmn is:
os51ble by reducmg collect1ve pltch T

Collectlve to Cycllc P|t_ch Couplmg.

A bias in the collective cyclic pitch (lateral) coupl-
ing is incorporated 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 pilot’s compartment. Both.levers.operate
simultaneously ‘to:change the collective pitch of
the main rotior blades A friction lock on the pilot's
collective pitch lever; marked COLLECTIVE _
PITCH LOCK with:an arrow pointing left, marked
INCREASE FRICTION, can be rotated to apply
frictian to prevent: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‘ushbut—
ton and thumb-operated switches for ccmtrollmg
various equipment 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 controls in
case of an AFCS or cyclic stick trim system mal-
function.

NOTE

With loss of dc electrical power, 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 switchis 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 1
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 dec 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 tuming 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 pedal damper is in-
operative when the auxiliary servo system is in-
operative 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 pos1t10n is ap-
proxunately 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 of the helicopter. Electrical switches,
mounted on the force link assembly, cancel the di-
rectional signals of the automatic flight control
system when approximately 8 pounds of pressure
is exerted on either pedal. Toe brake pedals for the
main landing gear wheel brakes are mounted on
both the pilot’s and copilot’s pedals. -

Tail Rotor Padal 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
‘knobs are connected to mechanical linkage that

provide for fore-and-aft adjustment of the pedals.
The knobs are rotated to the right, as indicated- by
the arrow marked FWD, for forward adjustment
and to the left, as indicated by the arrow marked
AFT, for aft adjustments. The pilot’s 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 Ppedals with feet off to
avoid damage or breakage'to: pedal ad-
]ustment cables, .

FLIG '[';CONTROL HYDRAULIC POWER
SUPP _-_f*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 independent 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 dlrect control
linkage. Normally, both servo systems are 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 primary servo pres-
sure fails, the PRI SERVO PRESS light on the cau-
tion panel illuminates.

Auxiliary Flight Control Servo System.

-The auxiliary flight control servo system, consist-
ing of a bank 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, the AUX
SERVO PRESS llght on the caution panel illumi-
nates.

FIight'_Cont_ro_I Servo Switches (Seﬁt_o Switches).
The primary aﬁld‘fhe au:illlary flight confrbl servo

systems are controlled by the servo switches,
marked SERVO, located: on the:pilot’s ghd co-

pilot’s collective pitch lever grips (figure 1-11). The

marked switch positions.are PRI OFF and AUX. -
OFF. When functioning properly, both servo sys-

tems are in operation whenboth the pilots:.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
PRI 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. .
PRI 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 ma.rked SERVO CUTOFF, PRI and AUX,

Servo Hydraullc 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 heading HYD PRESS IND
marked PRI and AUX located on the ac essent.lal

circuit breaker panel.

' anary and Auxiliary Servo Pressure Caut:on :

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 Tespec- -
tive gervo system drops below 1000 pSI or the sys-
tem is turned off ‘

AUTOMATIC" FLIGHT commou_
SYSTEM (AFCS).

The autofnatic ﬂlght control system (AFCS) main-
tains-theitabilityiof the helicopter in its reference
pitch:and rell attitudes, about the reference diréc-
tional-heading, and at the engaged altitude, to per-
mit automatic hands-off flight and controlled hov-
ering operations. The AFCS used in this helicopter
differs from the auto-pilot used in fixed-wing air-
eraft ih that it may be engaged at all times, has less-
control authority than the primary flight control
systeri, and may be easily overridden through:nor-
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 and direc- -
tional stabilization, and (2) barometric altitude
stabilization. Attitude and direction stabilization is
controlled through the pitch, roll, and yaw chan-
nels; and baromietric 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 straight unaccele- -
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 re-
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 (AN/APN-175(V), the doppler
antenna receives pitch and roli 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 use 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 proportionaktethe ¢ -
manual heading displacement rate of the, hel;r;op
ter. This signal initiates an open-loop spring cordi-
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 pllot has established the new reference
heading g cg his feet from the pedals,
Heading stab:hty correction occurs any time the
helicopter is displaced left or right from the desired
reference heading. In the collective channel, the
engaged baremetric altitude of the helicopter is-
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held constant by signals developed from the alti-
tude controller which senses changes 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 8 minutes for-the vertical gyros to
reach a stabilized state before dc power is applied
to the system. The AFCS:ENG button may then be
depressed to engage the pitch, roll, and yaw chan--
nels. The' BAR-ALT ENG button is then depressed
to engage the collective channel. The AFCS ENG
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 AFCS PWR, and two circuit
breakers under the general heading TURN RATE
and marked AFCS and GYRQ, all of which are lo-
cated on the dc essential circuit breaker panel

AUTOMATIC FLIGHT CONTROL SYSTEM
CONTROL PANEL >

The AFCS control panel marked AFCS CONT s
located on' the cockpit console (figures:1:17 and -
1-18) between thie pilot and copilot. Controls con-
sist of two engage buttons; one marked AFCS ENG .

‘and the other BAR ALT ENG, an off button,
- marked BAR ABT:QOFPy a yaw trim knob marked,

YAW TRIM; and a center-of-gravity trim knob,
marked CG TRIM. The AFCS ENG button is de-
pressed to engage the pitchy roll, and yaw channels,
and the BAR ALT ENG button is depressed to
engage the barometric altitude eontroller. Each
engage button is equipped with a light that will il-
luminate to indicate engagment. Once engaged, the

_entire AFCS can be disengaged by depressing the
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Figure 1-43. AFCS Signal Flow Simplifisd Block Diagram.

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 re-
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 them. The YAW TRIM knob is tri-
angular-shaped and the CG TRIM knob is clover
leaf-shaped. The YAW TRIM knob enables the
pilot to accurately trim the heading of the heli-
copter, provided hls feet are off the tail rotor ped-
als. One rotation of the knob tums the helicopter
72 degrees. The CG trim control permits. the pilot.
to recenter the pitch servo valve after a shﬁt in the
center of gravity. By a coordma.ted movement of
the CG trim knob and the cyclie stick, the pilot
may fly the hehcopter at any pitch attltude, and
the AFCS will retain its full ablllty to prov1de
stabilization, ‘ -

- o y

' i CAUTION §

' . g )

Do not adjust CG frim during a transitional
phase of ﬂ1ght such as takeoffs and landings

or when Operatmg near the ground and visual
references are not avallable ‘ -

CHANNEL Meislélte" "'cc?iN

101 panel, marked
ea_ted on the pilot’s

tight of the pilot’s seat.

ouy.toggle switches across
3 d PITCH, ROLL, COLL,

' | heading’ ‘CHANNEL

DISENG ; marked pesltitm ON and OFF.
These tog@fe witches permit 1ndiV1dua1 disengage-
ment of the pitch, roll, collectnre, 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

The channel i
CHANNEL:MONT
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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 rémain in the A
position for AFCS indications and the D posﬂ:lon
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 hardovers may
be displayed on the AFCS 1nd1cator without the
AFCS engaged. The horizontal bar is used to moni-
tor the pitch channel, the vertical bar monitors the
roll channel, the vertlcal pointer monitors the alti-
tude channel and the horizontal pointer monitors
the yaw channel. The scale reference marks are
spaced to equal zero, 26, 50, 76, and 100 percent
of full scale deﬂectlon in either direction. All
AFCS output signals are routed through 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 visual in-
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 vertical bar indicates left 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 wiil 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 tumed 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, lo-
cated on the overhead de 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 copﬂot’s cychc suck grlps {figure 1-41)

BAR ALT RELEASE 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 airspeed at the new altitude, the BAR
REL button'is-then released and the helicopter will
be stabilized at the new altitude.

INSTR'UME_NTS.

The'ingtruments 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 pllot’
compartment

MAGNETIC COMPASS :

A magnetic compass (figures 1- 4 and 1- “is located
at the top center of the instrumbtit pansl ‘A’ starid:
by compass correction card is located on the
pilot’s side of the instrument panel. -

A1
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NOTE .

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

FREE AIR TEMPERATURE GAGE.

The bi-metallic 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 eight-day, 12-hour clocks (figure 1-14) are. .
installed on the instrument 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 other, but the static. portion of
each system uses common tubing. Each pitot-static
pressure system consists of a heated pitot-static -

tube, altimeter, alrspeed and. velocity instruments.

The pitot and static lines both originate at the.
pitot-static tubes. The .Qpening at the head of the
tubes furnishes total pressure, and ports near.the . -
center of the.tubes fumish static pressure, The .
static system vents the airspeed, altimeter,and -
vertical velocity instruments to atmosphetic pres- o
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 pressureto 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 pitot-static tube 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 in. the lines
in the electronics compartment and in the cargo
compartment permit draining moisture from the
lines, The AFCS barometnc 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 switeh 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-
er.for 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

ALTVIMETER-ENCODER AAU-21/A,

One altimeter-encoder (f1gure 1-46) i is installed in
the. p110t 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 self-contained
unit. The 10,000 and 1000 foot counters and the
100-foot drum provide a direct digital output and.
readout of altitude in mcrements 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 settmg The pointer repeats
the indications of the 100-foot drum, and serves
both as a vernier for the drum and as a qu1ck indi-
cation of the rate and sense of altitude changes.
Two methods may be used to read indicated alti-
tude on'the counter-drum pomter altimeter: (1)
read the counter-drum wmdow, without fefer-
ence to the pomtel;, as a direct digital readout in_
thousands and hpndreds of feet, or (2) read the
thousands of feet on the two counter indicators,
without referrlng to the drum, and then add the
100-f00t pointer indication. The self-contained
servo-driven encoder provides altitude encoded in
100 -foot lncrements for automatic transmission
when'the AIMSIIFF transponder is intetrogated on
mode [oX In case of power loss to the encoder servo
system, a'CODE OFF flag appears automatlcally in’
a w1ndow in the upper left portion of the dlsplay,
indicating that altitude information is no longer
being transmitted to the ground. In this condltlon
the instrument continues to function as a normal "
barometric altimeter. The barometric prds_ r&'is
entered by use of a barometrlc sét knob in t

eter setting appears on counters in’ \
the lower right of the- dlsplay an@ }}f
settmgs from 28, 1to 31 0in i




power is turned on. The vibrator minimizes intern-
' al mechanical friction, enabling the instrument to

provide a smoother display during changing alti-

tude conditions. Sheuld vibrator failure occur the

altimeter will continue to function pneumatlcally,

but a less smooth mévement of the mstrument dis-
'play will be evident with changes i in a_ltltude

. 'WARNING -

If the internal v1brators of the altlmeter- ,
encoder or altimeter are inoperatl_ve 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. Pilots should.be.especially . - . .-

). watchful for this failure when the mini-
mum approach altitude lies within the
800-1000 foot part of the scale (1800-
2000 feet, etc.).

) vore.

When each 1000 foot increment is

. nedrly completed, the counter(s) abruptly

| index to thenext digit. The cotnter-drum- -

- pointér altimeter mechanisni may also
cause & noticeable ‘pause or hesitation of '
the pointer due to the additional inter- -
mittent‘friction and inertia loads applied
to-the mechanism to tumn over the thou- "« -

- sand:foot couriter, This affect may be"
more prorounced at ten‘thousand-foot
intervals'whiere both counters are turned -
~over simultaniéously. This‘ momentary -
- ‘pause‘is followéd by a noticeable accelera- -
. tion as the altinieter méchanism ovércomes
the counter wheel load and rolls the dial -
over to the next digit. The pause occurs
during the 9 to 1 portion of the scale. The
pause-anda¢celerats beHavior'is hormally
' more pronounced at high altitudes and
high'rates of ascent-and desceit! ‘During -
normal ratés of descent o ascent and at’

low-altitudes; the eflfe'ctﬁw-lll“lﬁé'ffriiih’iﬁi’al:‘ S
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ALTIMETER AAU 27/A.

One altlmeter (flg'ure 1 45) is msta}led in the co-
pilot’s flight instrurnent panel’ The 1nstrument is
similar to the altimeter-encoder except it does not
have an alfitlde encoder, nor the CODE OFF dis-
play mechansim. The mdicated gltitudé on the al-
timeter is from ——1000 to 50,000 feet. The altitude
display, altlmeter setting, and vibrator considera-
tions descnbed for the alt1meter~enc0der also apply
to the altlmeter : . .

ATTITUDE INDICATOHS

Two {Lear 4005T) attitude in-dicaitOrs {figure 1-14),
installed on the instrument panel in front of the
pilot and copilot give a visual 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
horizen 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-tum

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
turn of 3° per second, one needle width deflection ..

......

is requlréd Thé'pilot’s att1tude indichtor Feceives

pitch aid Yot lﬁfofmatlon from the nght vertlcal o
gyro and ‘thé'copﬂot’s attitude indicator receives
pitch and roll mfomatlon from the left, vertlcal
gyro. A’ power warning flag, marked OFF, will~
appear in the fae of the indicator under the fol-
lowing clrcumstan‘ces (1) when ac power has not " -
been applied, (2) for ‘approximately the first 68
seconds after ac power has been applled (8)and
when any imbalance or fallure of the three phases '
of ac pOWer occurs

: wnmue

A sllght reduction in electncal power or
failure of certam electrical components
within the system will not cause theat~ .
t1tude warning flag to appear even thougn
the gystem may not be functwmng prop,
 ly. Therefore, it is imperative that the ..
attitude indicator is perlodlcally cx’,oss- S
checked with ottier ﬂxght 1nstrmnents
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ZERO BAROMETRIC
Lecking  SETTING
SCREw  KNOB

AAU-21/A

SET BAROMETRIC
LOCKING  SCTTING
SCREw = I

AAUZT/A

Figure 1-45. Altimeter - Encoder AAU-21/A and Altimeter AAU-27/4

Two trim adjustment knobs are located on the .
front of the attitude indicators, one at the lower
left of the panel for adjusting roll, and the other at
the lower right of the panel for adjusting pitch.

The roll trim knob adjusts the bank index position |

from 8 to 20 degrees, right and left bank. The .
pitch trim knob rotates the sphere to deflect the

* horizon line upward, when the pitch trim knob is

- rotated clockwise from the zero pitch trim adjust-
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 cu'cult breaker panel. The
eopilot’s attitude indicator operates on current
from the ac egsential bus and is protected by a cit-
cuit breaker, marked ATTITUDE INDICATOR
CO-PILOT, located on the ac essenmal circuit
breaker panel. Should the No. 2 generator fail, the
pilot’s attitude indicator will automatically be
transferred to the ac essential bus.
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TURN RATE SW;I TCHES.

Two turn rate smt-ches (flgure 1-14), one each for
the pilot.and copilpt, are located on the instrument
panel. The switches, marked TURN RATE, have )
marked positions NORM and ALT. When the .
switches are placﬁd in the NORM position, the co-
pilot’s turn and slip indicator receives rate-of-turn
information from the AFCS yaw rate gyro, and the
pilot’s turn and slip indicator receives rate-of-turn
information from a separate rate gyro. When the
switches are placed in the ALT pesition, rate-of-
turn information is received by by the pilot’s turn and

~ slip indicator from the AFCS yaw rate gyro, and

the copilot’s turn and slip indicatar receives rate-
of-turn information from the separate rate gyro.

VERTICAL VELOCITY INDICATOR.

Two vertical velocity indicators (figure 1-14), lo- ‘
cated on the instrument panel, indicate the rate of
ascent or desgent 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.

)4 coMPﬁ('ss sYsTsM" '

The J-4 compass system prov1des preclse headmg
reference information outputs for the azimuth -
coupler of the TACAN receiver-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. The.compass system also_
provides separate. headmg reference outputs for the
Automatic Flight Control System. (AFCS) that are
not affected by the selection of either-the MAG

mode or the DG mode of operatlon On those heli-
copters equipped with a navigation set, radar; 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- . -
rectional gyro, manually corrected for the particu-
lar lat1tude and hemlsphere where the helicopter-is

operatmg When the system is operated in the mag: -

netic compass (MAG) mode, the gyro is slaved to
the earth’s magnetic field, The compass magnetic
azunuth deteeto:: then acts as the direction detec-
tor device and the compagss dmectlonal €YTO pro-

vides stability influence, ‘When the system is oper-

ated-in the directional gyro (DG) mode, the com-
pass directional gyro rotates freely in thé horizon- "

tal plane without reference to the earth’s magnetic
field. Heading indications are' then corrécted for =

apparent gyro drift due to earth’s i*dtatmn by n'Ian-' '
ually setting in a latitude correction’ SIgnal and a o

hemisphere correction signal fron the compass

contrel panel. Operation as-a latitude corrected' o

directional gyro meets the requirements of ‘flights
in high latitude or where poor magnetic references
exist. The system consists of a magnetic flux valve,
located in the tail pylon; a directional gyro and sig-
nal synchro amplifier; an asmplifier and a control *
panel, located in the pilot’s compartment; and a
power adapter transformer, located in the cargs
compartment. The J-4 compass system receives dc:
electrical power from the essential bus through a
circuit breaker,; marked COMPASS, located on the
overhead.dc cireuit'breaker panel; and ac electrical
power from the ac essential bus through a circuit

breaker; marked COMPASS PWR ADPT XM¥R, lo- -

cated-on' the.ac essential circuit breaker panel.
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J-4 Compass Control Panel

The J-4 compass control panel, located on the
pilot’s console-(figure 1- 44), contains all the con-
trols for operation of the compass system. The
function selector switch has marked positions DG
and MAG. ‘When the function selector switch is
placed in the DG position, the compass system will
function as a free directional gyro, with either
noerth or south latitude corrections for the drift
effect of the rotation of the-earth. When.the switch
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. compass. flux, .
valve, In this mode of operation, the gyro is used as
the stabilizing element of the compass system. The
rotating azimuth card on the BDHIs will mdlcate
stab111zed magnetlc headmgs The annuncmtor me-
ter, marked MAG .on the compass control panel
provides mdlcatlon -of the synchromzatlon of the
compass, system In magnetic compass (MAG) op- .
eration, the synchromzatmn circuits automatlcal-
ly synchronlze the gyro to the remote compags
flux. valve Automatic synchromzatmn is establish-..
ed in the first 15 seconds of MAG 0perat10n and is, ..
maintained durmg operatlon of the compass sys- o

¥

“tem in th1s mode. In the dlrectmnal gyro (DG)

mode of operatlon, synchromzatlon is not este,b- _
lished or maintained automatically, Manual syn-,
chronization is qccomphshed by Operatmg the SET _
synchronlzer switch on the compass cohtrol panel
When the SET synchromzer switch, with. marked _
positions DECR (—) and INCR (+), is. dlsplaced to
the right or left, a synchromzed signal is provided
through the system at the rate and directionre- |,
quired to set the compass card of the pilot’s and
copilot’s. BDHIs, as.desired. Synchromzatmn of the
system is. mdlcated on the, annuncmtor meter when -
the pomter is in line with the white arrow on the .
contro] panel., Refemnce heading data for the
AFCS system is not affected by the synchroniza-
tion cycles. The BDHII compass cards can also be .
repositioned by uge of the SET synchronizer

switch when the compass is in magnetic compass
MAG) opera,_t;mn The switch marked LAT is used
to set in the proper 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

o

S
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when the two axes are aligned at the equator.
When the helicopter is being flown in a northerly
or southerly direction, the latitude compensation .

control should be set periodicatly 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. . o

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 faiture or unsafe condition is cor-
rected. The waming lights operate through two cir-
cuit breakers, marked PWR and TEST, locatéd on
the overhead de¢ circuit breaker panel. The circuit -
breaker marked PWR provides electrical power for
the normal aperation of the waming lights, and the
circuit breaker marked TEST provides power for
the test circuit only. For caution light panel indica-
tions, refer to Section III, figure 3-1.

Master Caution Light.

The master caution light {figure 1-14), marked
MASTER CAUTION, located on the instrument
panel, illuminates whenever a caution light illumi-
nates to focus the attention of the crew on a condi-
tion or matfunction 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 or mal-
function should occur while the first is still present.

NOTE

The master caution lights will ga out if
the malfunction corrects itself.
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ADVISORY PANEL.

The advisory panel (figure 1-20), marked ADVISO-
RY PANEL, is located below the caution panel on
the insirument 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 de essential .
bus through a cireuit breaker, under the heading
INDICATOR LTS, and marked TEST, located on
the overhead dc circuit breaker panel.

DIM-BRIGHT SWITCH.

The switch, marked DIM and BRT, located on the
caution panel, enables 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 been turned on. .

LANDING GEAR SYSTEM.

The trieycle configured landing gear system con-
sists of dual retractable main landing gear assem-
blies, a single retractable nose gear asgembly, and
a hydraulic system (figure 1-46). The landing gear
hydraulic system operates on 3000 pi hydraukic
pressure from the usility hydraulic system. A land-
ing gear warning system i installed to alert the .
pilots that the landing gear is not down and lecked
when at airspeeds of approximately 60 knots, The
necessary electrical power is provided fram the de
essential bus, through circuit breakers, usiger ¢
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general heading LAND GEAR and marked EMER
DN, NOSE, MAIN, located on the overhead dc cir-
cuit breaker panel. The landing gear warming sys-
tem is powered by the dc essential bus through a
circuit breaker, marked LAND GEAR WARN, lo-
cated on the dc overhead circuit breaker panel. The
main landing gear system is equipped with a one-
shot pneumatic, alternate extension system, and -
the APU accumulator is utilized as an emergency
extension power source for the nose gear assembly,
The nose gear assembly retraction system can be
further utilized on the ground to kneel the helicop-
ter to facilitate cargo handling. The landing gear
control panel, marked LANDING GEAR CON-
TROL, is located on the cockpit console (figures
1-17 and 1-18). The watertight hull, plus sponsons,
provide the helicopter with amphibious capabili-
ties. Helicopters CH-3E I* and HH-3E E*
are equipped with provisions for a fixed landing -
gear.

MAIN LANDING GEAR.

The two main landlng gear assemblies. (figure 1 2)
are located below the sponsons and tetract for-
ward and upward into the sponsons. Each main
landing gear is equipped with dual wheels and hy-
draulic brakes, a retracting cylinder, a pneudraulic
strut, attaching drag links and supports and up and
down lock mechanisms.

NOSE LANDING GEAR.

The single nose landing gear (figure 1-48), mounted
vertically at the centerline of the helicopter, is free
to rotate 360 degrees about the strut centerline.
All nose gear motion, including shock stroke, kneel-
ing, jacking, and retraction, is vertical. The nose
gear assembly is equipped with dual wheels, a re-
tracting cylinder, a pneudraulic strut-and shimmy
damper, and attaching drag links-and :support.s.'""I‘he
entire pneudraulic strut acts as a piston which is -
lowered or raised for retracting, jacking, and kneel—
ing. The fose gear may be kneeled (retracted) 14.8
Jnches so as to alter the ground clearance of the tail
section to facilitate cargo handling. The nose gear
assembly is hydraulically locked in the extended,
retracted, or kneeléd position. The shimmy damper
is utilized to minimize and offset nose gear vibra-
tion encountered during forward motion on the
ground. A centering cam centers the nose gear as-
sembly when the helicopter is airborne. A nose-
wheel lock is installed to improve ground stability
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_circuit to be completed that assures electrical

of the helicopter on uneven terrain and for use dur-
ing rotor shutdown and engagement.

Nosewheel Lock Handle,

The nosewheel lock handle (figures 1-4 and 1-5),
marked PARK LOCK, is located below a plate ‘
marked NOSE GEAR PULL TO LOCK, on the
pilot’s side of the cockpit console. The nosewheel

is locked by pulling the lock handle aft and up, and
unlocked by pushing aft and down..

LANDING GEAR ACTUATING SYSTEM.

The landing gear actuating system operates. on
3000 psi hydraulic pressure, supplied by the utility
hydraulic system to raise or lower the main and

~ NOBE: landmg gear.assemblies. Each main landmg

gear is equ1pped with down-lock release limit
switches which prevent inadvertent retracting of

the landing gear when the weight of the helicopter
compresses the oleo struts. When airborne, the"

struts extend and close the contacts of the down- ‘
lock release limit switches. The landing gear con-

.trol panel is located on t}ieicpckpi_t console {fig-

ures 1-17 and 1-18). Placing the landing gear

control handle in ‘the up position retracts the land-
ing gear. As the landing gear retracts, limit switches ‘
are actuated that cause the landing gear control
handle warning light to show an unsafe condition,
the landing gear position lights to go out, and a

power to lower the gear. When the landing goar is
fully retracted, limit switches are actuated causing
the landing gear warning light to go out. The:main
gears have then engaged the up-lock mechanwrr}
The nose landing gear retraction phase is thé imtl-

-ated and fluid is 51mu1taneously directed tothg re-

traction port of the nose gear cylinder. As the'rose

‘gear starts to retract, another limit switch is actu-

ated and causes the landmg gear wa.mmg hght to

» ghigw-ah unsafe cond1tmn When:the nose gear is

fully retracted, the up limit switch is actuated and

‘causes the noge landing g ar 1ndmatmg lighttogo
‘out, and the pqrtlon of ‘

he. cn'cmt to'the control -
handle warning hglm that ertains to the nose gear

is deenergized. The retrat ‘tion side bf the nose gear
cylinder remaing energized to maintain the nose -
gear in the retracted pos1t1on ‘The landing gear is ‘
extended by placing the landing gear lever in the

DN position. This completes the electrical circuit

to the solenoid valve that directs fluid to the up-

" lock cylinders of the main landing gears, unlocks ‘



them from the up position, simultaneously directs
fluid to the actuator, and causes the landing gear
to extend. The landing gear control handle warning
light is energized to indicate the system is in 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 warming 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 the 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.

Kneelmg (flgure 1 4T)is accompllshed by placing
the switch, marked NOSE GEAR, NORMAL,
KNEEL, located on the overhead switch panel (fig-
ure 1-13), in the KNEEL pasition, After the heli-
_copter is loaded, the nose gear is jacked (hydrau-
lically extended) to the static position by placing
the switch, marked N OSE GEAR, located on the
overhead switch panel, in the NORMAL position.
An advisory hght ma.rked KNEEL SW ARMED lo-
when the kneel switch is in the KNEEL position, -
The green nose gear down Jight will be OUT and
the red warning light in the landmg 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 operat.e 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 the landing gear is down and locked and will

be out when all three landing gears are up and
locked. When any one of the three landing gears is

- neithier 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 compartment
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 the landing gear control handle. The warning

" signal and flasher will continue to operate until

any one of the following happens:

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

2. The landing gear is extended and locked.

3. The warning silence button is depreseed. .

'NOTE

~ The warning s1gnal cannot be. sﬂenced by
._depressmg the silence button at airspeeds
within the; actuatmg range of approxi-
mately 60 knots, '

The landmg gea.r wammg system Operates on cur-
rent from the dc 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
4816

STATION

] OFT11IN.
FFT3IN. - | .

KNEELED POSITION

STATION
4816

STATION
’ 541 6

6FT3IN. "6FTEIN,  TFTBIN.

" NORMAL POSITION

_Fiere 1-47. Landing Gear Knealed

Landing Gear ?W'aﬁning Signal Light and Test
Button

The landing gear warning signal hght located in the
handle of the landing gear control handle lever,
provides the pilots with a visual warning that the
landing gear is up or not locked down safely when
at alrspeeds bélow the actuatmg range. The signal
light is the flasher type located in the landmg gear
control handle on the lariding 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 dewn positions. When all wheels are fully
up and locked or fully'down and locked, the cir-
cuit is deenerglzed The warning light operates on
direct current from the dc essential bus through

a circuit breaker, marked LAND GEAR WARN, lo-
cated on the overhead dc circuit breaker panel. A
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landing gear wammg Tlght teist’ ‘Button; marked
HDL LT TEST, js located on the landmg gear con-
teal panel""l"];le 1;,3 %buﬁton ié préssed to test the

i fli located fri the laliding gear con-
di'ﬁiné ight test circuit operates”

ect cul 6&1 St ‘the de essential bus,"
bhrou h d mrc(ﬂlt“f)tea:ker, ‘Unider the general héad-
ICATOR LTS and matked TEST, located

on the overhead dc c1rcu1t breaker panel

Landmg Gear Warmng System S:Ience Button.

The landing gear wammg system silence button, o
marked WARNING SILENCE, is located.on the
landing gear control panel above the’ landmg ges
position lights, Whenever the watning system has'*
been silenced, the system will automatically reset
when the airspeed of the helicopter exceeds the . -

a



FUEL - ENGINE AND APY JP-4
SEE SECTION Vit
AL TERNATE FUEL JP-5
SEE SECTION VII
COMMERCIALLY APPROYED FUELS
SEE SECTION VI

OIL - ENGINE AND APU
MIL-L-7808 - NATO SYMBOL 0-148
OIL - MAIN, INTERMEDIATE, TAIL GEAR BOXES
AND CARGO WINCH
MIL-L-7508 - NATO SYMBOL 0- 148
HYDRAULIC FLUID - PRIMARY, AUXILIARY
AND UTILITY SYSTEMS
MIL-H- 5606 - NATO SYMBOL H-515
FIRE EXTINGUISHER AGENT -
ENGINE AND APU - CF8r
PORTABLE - CB(CH3B/C1)
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Figure 1-48. Servicing Diagram
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. BATTERY

. ROTOR BRAKE HYDRAULIC CYLINDER

. ENGINE OIL TANKS

. MAIN ROTOR HEAD RESERVOIR (ONE FOR EACH BLADE)

DAMPER RESERVGIR

. APU AND MO, 2 ENGINE FIRE EXTINGUISHER BOTTLES
. UTILITY HYDRAULIC SYSTEM RESERVOIR

. PRIMARY HYDRAULIC SERVO SYSTEM RESERVOIR

. AUXILIARY HYDRAULIC SERVD SYSTEM RESERYOIR

. NO. 1 ENGINE FIRE EXTINGUISHER BOTTLE

. AUXILIARY POWER UNIT

. INTERMEDIATE GEAR BOX

. TAIL GEAR BOX

. TAIL ROTOR HEAD OIL RESERVOIR

. APU HANDPUMP, GAGE AND PLIMP HANDLE

. APU ACCUMULATOR

. MAIN LANDING GEAR

. EXTERNAL AUXILIARY FUEL Tank FILLER CAP icH-3€ [

AND HH-3E HELICOPTERS)

SPONSON

AFT FUEL TANK FILLER CAP

FORWARD FUEL TANK FILLER CAP

ALTERNATE LANDING GEAR BOTTLE

CARGO WINCH

NOSE LANDING GEAR

PRESSURE REFUELING ADAPTER (CH3E ] » AND
HHAIE HELICOPTERS)

AIR REFUELING PROBE
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actuating range of approximately 60 knots. The
landing gear waming system operates on current
from the dc essential bus through the circuit break-
er, marked LAND GEAR 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 normal man-
ner. If the air charge in the cylinder has beén de-
pleted, when the altemate landing gear handle is
actuated, main landing gear hydraulic pressure is

vented back to the utility reservoir, the uplocks-are -

disengaged, and the main landing gears w1ll 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.'equ'ipj,)_e.d .
with hydraulic brakes that are operated by’toe

brakes located on the pilot’s and copilot’s pedals.

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 PARK 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

Although Halon 1211 vapor has a low
toxicity, its decomposition products can
be hazardous, On decomposition, Halon
1211 has a characteristic sharp, acrid
odor, even in concentration of only a

. - few parts per million. The odor provides

.. +& built-in warning system for the agent

- and at the same time creates a noxious
1mtat1hg 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 right-hand cargo com-

' ' partment side panelsi Each kit is held in place by
~ a metal cover and supporﬂmg dhps\ o

CREW ALARM BELL, . -

The crew alarm bell (f:gure 3- =T, locabed 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 Bel Switch.

The crew alarm bell guarded switch, with marked
positions ON and OFF, is located on the overhead
switch pane! (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 by a bracket and a strap.

LIFERAFTS.

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 wamning 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 waming light on the fire waming panel and the
appropriate fire emergency T-handle on the over-
head control panel. The heat of an APU fire il-
luminates the fire waming 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, ~ -
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 waming system
from activating the other system, The tone will be
heard if a fire or temperature condition in excéss’
of 6759F is experienced ifi either or both engine -
compartments, The tone will continue until the
temperature drops below 5756°F or until the af-

_ fected fire' warning light is depressed. If a fire warn-

ing light is depressed to deactivate the audible
waming, the light will stay illuminated until the
fire is out or the temperature has dropped below
the warning point. When normal conditions prevail,
the system will automatically reset to the off posi-

tion, The fire emergency T-handle for the affected
engine will illuminate whenever a fire occurs. A

main system test switch is located in thie cockpit,
adjacent to-the warning lights, for testing circuit
electrical continuity when power is applled to the
system. :

ENG'NE‘F-IRE WA-RNING 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 instrument 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, fourred 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 emergericy_T-handle_will illuminate in
event of a fire in the corresponding engine com-
partment, To test the engine fire detector systen,
place the sprmg loaded switch in the (up) FIRE
TEST position. The fire warning lights on the in-
strument panel and in the emergency T-handles =~
should go on. The switch will retumn to the OFF
position when released and the lights will go out.

. AUDIBLE FIRE WARNING SYSTEM

An audlble fire- warning system is mstal]ed in addl
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 301,79C, Power for the system is supplied . -
by the ac essential bus.at 115-volts ac through the:
fire detection 1-ENG-2 circuit breakers, on the
pilot’s circuit breaker panel,. .

APU FIRE WARNING LIGHT.

The APU fire waming capsule;, marked FIRE. .-
WARNING, contains ared light with two bulbs -
and is located on the:APU control panel. To test -
the APU fire extinguisher system, place the spring-
loaded fire test switch in the FIRE TEST position.
The warning light on the APU: control panel should
go on. : _
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FIRE EXTINGUISHER SYSTEM. :

The fire extinguisher system for the helicopter is
of HRD (High-Rate-Discharge), Bromotrifluoro-
methane (CF3Br) type.

WARNING

CF3Br 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 of its low boiling point.

ENGINE FIRE EXTI_'NGUISHE_R SYSTEM.

The engine compartment fire- extmgulsher system
consists basically of two charged containers of
Bromotrifluorométhane (CF3Br), discharge noz-
zles; an overboard thermal discharge tube, dis- _
charge 1nd1cator clrcuit breakers, electrical wiring,
and the" necessary controls. The CF3Br containers
are located in ‘the aft main gear box fairing struc-
ture. They are charged with 2.5, pounds of CF3Br
plus a nitrogen charge to propel the extinguishing
agent into the engine compartment. The forward _
fire ex tinguisher discharge tube is mounted on the
center fire wall near the compressor section of the
engine, The rear fire extmgulsher discharge tube is
mounted on the fire ‘wall, aimed at the power tur-
bine section of the engme 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
opéns, the thermal discharge indicator seal is
ejected, and the contampr is discharged overboard.
A preséuﬁe gage on each container facilitates a pre-
fhght pressui-e check. When the spheres are proper-
ly charg‘ed the | preasure gages should indicate the
value ‘within the range shown on the decal adja-

cent to the gages. Power for the fire ex tinguisher

system is supplied: by the dc éssential bus system



through the fire extinguisher circuit breakers lo-
cated on the overhead control panel.

NOTE -

_ Although designed primarily for combat-
. ting an-engine compartment fire during
. flight, the fire extinguishing system may
- be used on the ground if other fire fight-
. - ing;equipment is ineffectual or unavail-
able. Be sure all ground personnel are
clear before using the system :

Engme Fire Emergency Selector Handles. (Fire .
Emergency T Hanc!les)

Two T-shaped handles; below the decal marked
FIRE EMER SHUTOFF SELECTOR, are located
on the overhead 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 respective 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 house fire detector wa.mmg
lights. s _ el

Engme Flre Extlngmsher SW|tch

An engine fire extinguisher switch, marked FIRE-
EXT; located on the overhead switch panel (f;gure
1-18) in the pilot’s compartment; has marked posi-
tions RESERVE, OFF, and MAIN, The fire extin-
guisher switch will retum to 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 extinguisher switch is placed in the MAIN posi-
tion, after the fire emergency shutoff selector
handle has been pulled, the contents of the fire ex-
tinguisher sphere is discharged into the correspond-
ing engine:compartment.-When the engine fire ex-
tinguisher switch is placed in.the RESERVE posi-.
tion, after fire emergency shutoff selector handle .
has been pulled,-the contents 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 switch the fire
extinguisher switch to RESERVE. This procedure
will permit ; fu-e extmgulsher agent to enter both .
engme compartments If both fire-emergency, selec-
tor handles are pulled and the fire extinguisher .
switch is placed in either MAIN or RESERVE posi-
tion, the fire bottle will discharge into. the last en-
gine compartment selected

AUXILIARY POWER UNIT FIRE EXTIN
GUISHER SYSTEM. . -

The fu.'e ex_tmgu_lsher system for the auxiliary pow-
er unit consists of a charged container of Bromo-,
triflucromethane, 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

Auxlllary Power Umt Fire Detector and Extln-‘ .
guisher Control Panel;

The auxl.llary power umt fire detector and extm-
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 p051t10n

EMERGENCY EXITS.
For emergency entrances and routes of escape a.nd

exits, see figure 3-6.
PILOT'S COMPARTMENT SLIDING WINDOWS

The pl.lot’s compartment sliding windows are nor-
mally opened or closed by actuating the handle lo-.
cated on the bottom of each window. The win. .

dows may be opened .and will:lock.in any .detent: " -

position when the handle is released.. The sliding
windows can be jettisoned from any position, from
open to closed, to:provide emergeney:exits, The
manual emergency releage handles;: marked. EMER:
RELEASE PULL, are.located on the lower edge of:
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each window inside the pilot’s compattment. The
window can be jettisoned outward and downward
by puiling the release handle in the direction of the
arrow. The windows can also be released from the
outside by tuming the handle marked EXIT RE- -
LEASE-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 wmdow
from the bottom.

PERSONNEL DOOR EMERGENCY EXIT.

The personnel door is normally opened and ¢losed
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 thé-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 jettisored
to provide an additional emergency exit by pullmg
down on the emergency release handle, marked
EMERGENCY EXIT RELEASE, TURN, OPEN-
CLOSED, with the direction arrows located at the
top of the doot. The inside of the personnel doot
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 compart-

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), narked RAMP MASTER SW, CREW-
OFF-PILOT, in the PILOT position, and placing -
the switch marked AFT RAMP in the DOWN posi-
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 compattment
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 thé
right side of the cargo compartment undet a 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 attached to
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the handle releases the uplock to unlock the aft
ramp. The ramp will open by its own weight. The
rate of opening is controlled by a restrictor. The
aft ramp may be opened from outside of the heli-
copter by removing the handle fromi 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 attachad to the manual
shutoff valve, The forward ramp may be opened
from inside the cargo compartment by pulling up
on the manual override liandles on top of the for-
ward ramp cylinders, The ramp will open by its
own weight. The rate of openmg will be controlled
by a restrictor.

WAINING

The forward ramp should only be opened
on the g'round

CARGO COMPARTMENT WIN DOWS

Jettlsonable windows located on the left front side
of the cargo compartment and over each sponson
provide access to the ground and to the outer fuge-
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 be jettisoned from the in-
side by rotating the release lever forward and push-
ing the window out. On aircraft modified by arma-
ment, use the forward (red) release 1ever to jettison
the left forward Wmdow, _ :

WARNING

e

’-Pnor t;e removmg the left Jettison window
ot access to-the left sponson, ensure the
HP-103 radio is off. The'HF antenna emits
high voltage radiation during HF transmission.

On aircraft modified for armament 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 bottom of the window in
' place and lock by rotating the aft (black) release
lever toward the rear. L

y
' ; CAUTION i;

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
handles 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 armor 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-aff 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
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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 armor plating, :

Shoulder Harness Lock Lever.

A two-position shoulder harmess 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’ 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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