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External Auxiliary Fuel System.
{See figure 1-32),

The external auxiliary fuel system is installed to
increase the range or endurance of the helicopter.
The system does not provide fuel directly to the en-
gine, but functions to replenish fuel into the main
fuel tanks, The system consists of an external aux-
fliary fuel tank, attached outboard of each sponson,
an external auxiliary fuel tank pressurization sys-
tem, a bomb rack with attaching and release mech-
anisms, and a control panel. The external auxiliary
fuel tanks may be electrically or mechanically jet-
tisoned. The tanks may be gravity fueled or ser-
viced through the ground pressure and/or air re-
fueling systems, Fuel is transferred to the main
fuel tanks at a rate greater than dual engine con-
sumption by pressurizing the auxiliary fuel tanks
with engine compressor bleed air. The tanks may
be simultaneously pressurized by either or both
engines, The system operates on 28 volts de from
the dc essential bus. The circuit for each tank pres-
gurization system 1s protected by circuit breakers,
marked LH and RH and under the headings BLEED
AIR and EXT AUX FUEL TANK, located on the co-
pilot's circuit breaker panel. On CH-3E H* and
all HH-3E helicopters, the tank pressurization sys-
tem and tank fuel valves are protected by circuit
breakers, LH and RH, and under the heading FUEL
MANAGE, also located on the copilot's circuit break-
er panel, The jettison circuits are protected by cir-
cuit breakers, marked LH and RH, under the head-
ings JETTISON and EXT AUX FUEL TANK, also lo-
cated on the copllot's cirecuit breaker panel.

NOTE

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

External Auxiliary Fuel Tanks.

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

The external auxiliary fuel tank.

pressurization should be turned

off when tanks are empty to pre-

vent any possible loss of engine

performance.

NOTE

External auxiliary fuel tanks are

not self-sealing or bulletproocf

and constitute a potential hazard

when exposed to small arms

fire, and should be jettisoned,

particularly when contalning

unusable fuel,

- Fuel Tank Pressurization System.

The auxillary fuel tanks are pressuriged by engine
compressor bleed alr, The pressurization systems
contain check valves, & pressure regulator, shut-off
valves, and pressure relief valves. The cross-feed
configuration permits both tanks to be simultanecusly
pressurized by either or both engines. The pres- :
sure regulator maintains a pressure of 10 psi to the
shut-off valves when either or both engines are
operating. Opening the shut-off valves will permit

. the compreseor bleed air to pressurize respective

tanks, The pressure relief valve will vent exces~ -
sive pressures above 13 psi (input compressor air
on accumulated tank pressures) over-board, Each
shut-off valve 18 equipped with & vent to relieve all
tank pressure when the valve is closed, The shut-
off valves are controlled by switches, located on the
auxiliary fuel control pansl,

Auxiliary Fuel Control Panel,

The auxiliary fuel control panel, located on the
cockpit console (figure 1-18), containg all switches
for operation of the pressurization system and elec-
trically jettisoning the external auxliary fuel tanks,
The switches that are appropriate to the left tank

are under the general heading L. TK, and the switches
that are appropriate to the right are under the gen-
eral heading R TK. The respective pressurization
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ESTIMATED
' FUEL QUANTITY DATA
(TP-4)

CONFIGURED FOR EXTERNAL AUXILIARY FUEL TANK INSTALLATION

FULLY SERVICED

' o USABLE UNUSABLE
FUEL . USs US _ Us
TANKS GALLONS POUIDS GALLONS POUNDS GALLONS POUNDS
FWD MAIN 311,02 2021. 16 3.48 | 22.6 314.5 2044.2
} (337.52) (2193.9) (341) (2218, 5)
AFT MAIN  913.3 2034.4 2,80 16.9 315.9 2051.3
(307. 4) (1998, 1) (310) (2015)
TOTAL MAIN 624.32 4058 8.08 9.5 630.4 4095.5
(644.92) (4102) (651) (4231.5)
AUXILIARY  386.7 2523.5 2 13 388, 3 2523, 9
TANKS (398) (2587 (400) (2600)
TOTAL USABLE FUEL WITHOUT EXTERNAL . 624.32 GAL, 4058 LB,
S AUXILIARY TANKS (644.92) . (4192)
) TOTAL USABLE FUEL WITH EXTERNAL 1011.02 GAL, 6579.5 LB.
B AUXILIARY TANKS (1043, 32) (6781.6)

NOTES

. FUEL CAPACITIES DETERMINED AT 1-1/2 DEGREE NOSE-UP ATTITUDE. QUANTITIES SHOWN IN
PARENS ( ) ARE FOR GRAVITY REFUELING AND OTHER QUANTITIES ARE FOR PRESSURE REFUELING.
. USABLE FUEL DETERMINED AT I DEGREE NOSH~-DOWN ATTITUDE FOR: BOTH PRESSURE AND
GRAVITY REFUELING,
3. FUEL DENSITY of 8.5 LB/GAL at STANDARD DAY TEMPERATURE,: * . .
4, JP-8 FUEL DENSITY OF 6,7 LB/GAL: AT-STANDARD DAY TEMPERATURE
5. THE EMPTY EXTERNAL AUXILIARY ‘FUEL TANEKS-WEIGH 84 POUNDS. ‘ .-
6. AS THE AMOUNT OF FUEL THAT CAN BE RECEIVED IN THE AUXILIARY:FUEL TANKS VARIES GREAT-
LY DUE TO THE HIGH LEVEL ‘SHUT-OFF SENSING SYSTEM, IT WILL BE'NECESSARY FOR THE PILOT
TO REQUEST THE TOTAL AMOUNT OF FUEL'TRANSFERRED!BY THE TANKER TO DETERMINE THE
TOTAL AMOUNT OF FUEL AVAILABLE, ‘TO:DATE, DATA ‘HA® SHOWN THAT THE AMOUNT OF FUEL
RECEIVED VARIES FROM 150 TO 180 GALLONS PER “TANK. .o
7. THE INSTALLATION VARIATIONS OF EACH FUEL TANK MAY CAUSE THE TOTAL CAPACITY OF A
TANK TO VARY AS:MUCH AS + 3 GALLONS,

Figure 1-26, Fuel Quantity Data (Configured for External Auxﬂiary Fuel Tank Installation)
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swltches, with marked positions PRESS and OFF general heading BOTH TKS will simultaneously elec—
control the pressurization shut-off valves and a.ux- trically releale both tanks.

illary tank fuel valves, Placing a pressurizdtion’-
switch in the PRESS position will open the appro-

priate shift-off valve permitting the réspective tank
to be pressurized and simultaneously open the aux-
'Eary tank fuel' valve permitting fuel to transfer o

e maintanks, “When 4 switch'ls placed in the OFF
position the ‘bleed 4t} shut-off valve and auxiliary
tank fuel valvé'18iclored. * The thiree gulirded switch-
es, all’ ma’i‘khd JETTISON, are used to electrically
jettisou the' ikl Hary fuel tanks. “When the switch
under the'gehérs lhg’;ding L 'TK ig actudted, the left
‘auxiliary fuel t&ﬁk’ Will be' electrically reléaged. =
When the switch under e general heading R TK is -
actuated, the- rllght auxifary fiisl tank will be elec-
trically relea.é 'Actuating the svwiteh-under the

Auxiliary Fuel Tank Manual Ilolocsi Handle, '

The mamual release handle, located on th cockpit
console (figure 1-18), i acmg,tpd to simuiﬁnedusly
mechanically release bot.h, externa.l anxﬂ?‘lary fuel -
tanks. - . _ R

..ga‘

FUBL DUMPING SYBTUMES: '+ = o g crch

The fuel - g Bystehds ‘conaliéics
iliary' fuel iagﬁ?dﬁih i “ﬁyq’cbmi’&- ikl
trolledifiel duikpitiy’ sy tani, arld” W apl
ing system;"’ ‘
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FUEL QUANTITY DATA

(P 4)

EXPLOSION SUPPRESSION FOAM INSTALLED

;USABLE UNUSABLE FULLY SERVICED
FUEL Us Us Us
TANKS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS
FWD 330.2 2146.3 2,9 18.9 aan v 2169
MAIN - {325.1) (2113, 2) (10.9) (70. 8) (336,0) (2184)
AFT 297,0 1930.5 4.4 28.6 303.7 1974
MAIN {323.6) (2103.4) - (14.4) (93.6) (339) 2197
, TOTAL 627.2 4076. 8 7.3 47.5 6317.4 4143
'MAIN (648.7) (4216, 0) {25.3) (164.4) (674) (4381)
AUXI- 388.7 2513.5 2 13 388.3 2523,9
LIARY (398) (2587 {400) (2600)
TANKS
{No form installed in External Auxillary Tanks) o
. TOTAL USABLE FUEL WITHOUT EXTERNAL 627.2 4076.8
AUXILIARY TANKS (648.7 (4216,0)
TOTAL USABLE FUEL WITH EXTERNAL 1013, 9 6590.3
' AUXILIARY TANKS (1046, 7) (6803.0)
NOTES

1. FUEL CAPACITIES DETERMINED AT 1-1/2 DEGREE NOSE-UP ATTITUDE. QUANTITIES SHOWN IN
PARENS ( ) ARE FOR GRAVITY REFUELING AND OTHER QUANTITIES ARE FOR PRESSURE RE-

'FUELING.

L

USABLE FUEL DETERMINED AT 1 DEGREE NOSE-DOWN ATTITUDE.

FUEL DENSITY OF 6.5 LB/GAL AT STANDARD DAY TEMPERATURE.

ONE EMPTY EXTERNAL AUXILIARY FUEL TANK WEIGHS 84 POUNDS.

AS THE AMOUNT OF FUEL THAT CAN BE RECEIVED IN THE AUXILIARY TANKS VARIES GREATLY

DUE TO THE HIGH LEVEL SHUT-OFF SENSING S8YSTEM, IT WILL BE NECESSARY FOR THE PILOT TO
REQUEST THE TOTAL AMOUNT OF FUEL TRANSFERRED BY THE TANKER TO DETERMINE THE
TOTAL AMOUNT OF FUEL AVAILABLE, TO DATE, DATA HAS SHOWN THAT THE AMOUNT OF FUEL
RECEIVED VARIES FROM 150 TO 180 GALLONS PER TANK, -

Figure 1-27.

internal Auxiliary Fuel Tank Dumping System.

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

Auxiliary Fuel Jettison (Dump) Switch,

The toggle type auxiliary fuel jettison switch, mark-
ed JETTISON and OFF, is located on the auxiliary
fuel tank control panel on the cockpit console (fig-
ure 1-18). When the switch is placed in the JET~
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Fuel Quantity Data (Helicopters Modified by T.O. 1H-3-809)

TISON position, fuel 18 dumped overboard through
the dump valve, The jettison switch is powered
from the dc essential bus through a circuit breaker
marked JETTISON and under the general heading
AUX FUEL CONTROL, located on the dc circuit
breaker panel above the copllot.

Manvally Controlled Puel Duﬁ'lhln‘!ynhm.

Helicopters modified by T.O, 1H-3-505 are equip-
ped with a mamally controlled fuel dumping sys-
tem which permits fuel to be dumped from the for-
ward main fuel tank at a rate of 150 pounds per
minute in level flight from 70 knots to V max knots,
during descents through full autorotation at 100

knots, and during water taxi., The system consists -

of mamal fuel close line and dump valves, located
in the cargo compartment, plus some additional
hosing. The dump hosing extends up from the tank
through the cargo compartment and out through

é
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Figure 1-28, Single Internal Tank Auxiliary Fuel System Diagram
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the outboard tail end of the right sponson. The
manual fuel dump system must be used in confunc-
tion with the boost pumps and crossfeed system.
All boost pumps must be ON, the crossfeed OPEN,
and engines operating, before fuel dumping can be
attempted.

CAUTION

The manual fuel dumping system
will dump the entire fuel load

from the forward tank if not mon-

itored, The gystem uses the
existing fuel boost pumps in the
forward tank and does not pro-
vide the protection of 500 pounds
reserve in each tank that the
rapid fuel dumping system pro-
vides. .

NOTE

.

Whexﬂhe manual fuel dump syé-

tem valve is in operation, fuel
boost pump failure lights and
fuel filter bypass lights may
illuminate, This is a normal
eonditicn caused by a drop in

prime fuel pressure and the re-
sultant pressure differential a-
eross the fuel filters, The fuel

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

boost pump failure lights should
go out when the fuel pressure
stabilizes upon releasing the
manual fuel dump valve.

NOTE

Whenever the manual fuel dump
system ig installed, the decal of
instructions must be installed on
the instrument panel.

Manval Fusel Close Line Vdlve.

The manual fuel close line valve (figure 1-31), lo-
cated on the right side of the cargo compartment,
ghute off fuel from the forward fuel tank. Whenever
the close line manual valve is closed and the cross-
feed is CLOSED, no fuel is flowing to the No. 1
engine.

Manvual Fuel Dump Valve.

The manual fuel dump valve, located in the cargo '
compartment, 1s manually opened Whenever fuel
dumping i8 required. The manual fuel dump valve
allows only fuel from the forward tank to be dumped.

Change 5 1-37
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Rapid Fuel Dumping System.

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

Puel Dump Valves.

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

# AFT and OFF to designate the tank valve they con-

trol. The FWD and AFT positions are the ON posi-
tion for the switches. The fusl dump valves operate
from power supplied by .the de essential bus and are
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protected by circuit breakers, marked FWD TANK
and AFT TANK, under the general headings FUEL
DUMP and INFLT REFUEL, located on the copilot's
circuit breaker panel. o

Fuel Dump Pump.

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

GROUND PRESSURE AND AIR REPUELING SYSTEMS.

HH-3E helicopters are equipped with ground pres-
‘sure and air refueling systems (figure 1-32). Ch-3
E helicopters I@» are equipped with provisions for
the ground pressure and ajr refueling systems.
Both systems utilize the same plumbing and system’
components, except the ground pbressure refueling
system 1s refueied through a pressure refueling a-"
dapter located on the lower fuselage below the eny
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Figure 1-30, Dual Internal Tank Auxiliary Fuel System Diagram

trance to the ¢cargo compartment, The ground pres-
sure refueling system does not use bleed air. The
air refueling system is refuéled through a probs, lo-
B cated on the right side of the forward fuselage, which

18 extended and reiracted by compressor bleed air.
Both systems are controlled from the pressure re-
fuel ¢ontrol panel marked PRESSURE REFUEL, lo-
cated on the top and center of the mstrument panel.

Ground Prouuro I!ofuoling.

Since -the coentrol- switchea, 1ndma,tor lights and sys-
tem' components operate in the same manner for both
systems, they will be diécussed under ithe heading
Alr Refueling Sysbem in this section. i

Prouura Rofualing Adcplor. _ }

The: pressune refueling a.dapter (20 ﬁgune 1-3), lo-
cated on:the:lower:! ﬁmelage ‘below ‘the ‘entrance to the

~eargo compartment, ie the single=poirnt hose ‘attach-
ment that is used to simulta.neously pressure refuel
all fuel tanks,

Air Refueling System,

The air’ refueling system consists of & refueling
probe, bleed alr selector ard 'shut-off valves, flow
sensors, vent valves, surgé valves, pressure refuel-
ing shut-off and high level sensor valves, and a con-
trol pa.nel. _

'Itgfqoilp‘ig Prl be.", L

Thie. I‘étractable refiieling probe (18, flgure 1-3), lo-
¢dtedion the forwird right-hand side of the helicopt-
. {g°gkténded and retracted by compressor bleed
ihe' ‘System can efther operate on bleed air

from either engine, or from both ‘engines almulisne-

Ou,SIY Chieck valves are installed to preventblasd
_air from flowing to an inoperative efigine’ diitifig' ~
"'ginglé engine operation. The probe- contaihs‘lé%k
actuators that lock the probe in the ‘extendad éb Fol
tracted position and cause condition lights to lllurm..
nate to indicate the probe condition. ‘

Change 7. m’,}hs-e



T.Q. 1H-3(C)C-1

OVERBOARD
PUMP LINE PORT

Figure 1-31., Manual Fuel Close Line and Dump Valves

Bleed Air Selector and Shut-off Valves.

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

Flow Sensors.

The flow sensors, oneé 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 lght to
illuminate,

Pressure Roflullng Shut-off and High Level Sensor
Valves,

The pressure refueling shut-off and high level sen-
sor valves, located in each main tank, control the
flow and fuel level during ground pressure and alr
refueling operations. The pressure refueling shut-
off valves open when fuel pressure is applied and
permit fuel to flow to the tanks, The high level sen-
sors.close when the fuel tanks have reached their .

full capacity and cause the pressure refueling shut- ...

off valve to close and shut off the flow of fuel. The
high level sensor valves are also the test component
for the PRE-SHUT-OFF TEST function.

" 1-40

‘flow sensors.

Pressure Refueling Control Panel.

The pressure refueling control panel (figure 1- 33),
located on the top and center of the instrument panel,
marked PRESSURE REFUEL, contains the control
switches and condition lights for the ground pres-
sure and air refueling systems. The fuel tank se-
lector switches and condition lights are used in the
game manner for both ground pressure and air re-
fueling operations. The control panel contains the
fuel dump switches, the controllable spotlight rheo-

< stat, main and external auxiliary fuel tank selector

switches and condition lights, and fuel level shut-
off test switch, a control panel light test switch, the
air refueling probe control switch and condition
lights, and the master power switch. The fuel
dump switches, under the heading FUEL DUMP,
have marked positions FWD and OFF and AFT and
OFF respectively. Placing the switches in the

FWD and AFT positions will open respective dump
valves to the forward and aft main fuel tanks, ener-
glze the fuel dump pump and cause all but 500
pounds of fuel in each main tank to be dumped over-
board. The main fuel tanks may be simultanecusly
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 indicatora, The controllable spotlight rhe-
ostat, marked PROBE LIGHT, with marked positions

~OFF and MAX, is rotated out of the OFF position to

vary the intensity of the controllable spotlight (14,
figure 1-3) during night air refueling operations.

The external auxiliary fuel tank selector switches
and condition lights are under the heading EXT
TANKS. The auxiliary fuel tank selector switches,
marked SELECT, have marked postions LEFT and
RIGHT and OFF. 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, respectively, will illuminate to
indicate that fuel is flowing to the tanks through the
The flow lights may flicker on and
off any time the probe is in an intermedijate position,
The fuel level lights, wiil illuminate to show the
tanks are full. When the fuel level lights illuminate,
the fuel flow condition lights will go out aa the therm-
istors, one located in each auxiliary tank, alao close
the fuel valves when they sense that the tanks are
full. If the LEFT FULL or RIGHT FULL light re-
mains on after fuel is transferred to the main tanks,
reaccomplish the auxiliary tank transfer operation.
The external auxiliary tanks may be simultanecusly
or individually selected 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 pogitions SELECT and OFF. Placmg the

FWD and AFT switches in the SELECT position,

‘Opens__the pressure refueling shut-off valves to allow
. fuel to flow to the tanks. The fuel flow condition

lights, marked FWD FLOW and AFT FLOW, re-

- . spectively, will illuminate to indicate that fuel is .
- flowing to the tanks through the flow sensors. The



FWD and AFT selector switches should be left in the
SELECT position at all times unless it is not desired
to service a particular tank during a fuel transfer or
air refueling operation. When the main tanks are
full, the fuel flow condition lights will go out as the
high level sensor valves, one located in each main
tank, close the pressure refueling shut-off valves
when they sense that the tanks are full. All four
fuel tanks, two main and two external auxiliary, may
be simultaneously or individually selected for re-
fueling. The fuel level shut-off test switch, marked
PRE~SHUT-OFF TEST, is depressed to test the in-
tegrity of the high level sensor and pressure refuel-
ing shut-off valves.

NOTE

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

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

T.0. 1H-3(C)C-1

is being transferred from the external auxiliary fuel
tanks to the main fuel tanks, and when it is desired

to bypass the dimming circuit and have the control-
lable spotlight operate’as a bright light only.

NOTE

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

NOTE

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

ELECTRICAL POWER SUPPLY SYSTEM.

The primary s electrical power is supplied
by a}_f&frm. Alternating current is
rectitled to provide a 28-volt dc system,
ALTERNATING CURRENT SUPPLY SYSTEM.

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

Generators.

The two 20KVA, 115/200-volt, three-phase, self-
cooled, brushless, self-exciting generators are
mounted on, and driven by, the accessory section of
the main gear box. Each generator has a prorated
capacity of 25KVA at 15, 000 feet altitude and 8, QAT
of 10°C. The auxiliary power unit powers the main
gear box accessory sectlon to drive the generators
when the rotor rpm is below 100% Ny. When rotor
speed reaches 100 percent rpm, the accessory sec-
tion is driven through the main gear box. Each gen-
erator output is directed through a respective super-
vigory panel that provides control and protection of
the electrical system from underfrequency, over-
voltage, and open-phase protection. The underfre-
quency protection is not avatlable when the welght of
the helicopter is removed from the landing gear
wheels, The No. 1 generator normally furnishes
power to the ac essential bus. Each generator is
controlled by a respective generator switch located
on the overhead switch panel in the pilot's compart-
ment, Generator power is supplied to the super-
visory panel whenever the generators are operating
above the cut-in speed (between 92 and 97 percent
rotor speed). The generators are connected directly
to the helicopter's system whenever the generator
switches are placed in the ON position, provided the

supervisory panel is satisfied that voltage output as
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well as frequency output is within the prescribed
Umits. Failure of either generator is indicated by
failure caution lights, marked No. 1 GENERATOR
and No, 2 GENERATOR, located on the caution

- .panel. Both generators will continue to generate

power during autorotation,

Generator Switches.

The generator switches, located on the overhead
switch panel (figure 1-13) under the general heading
1 GEN 2, have marked positions ON, OFF/RESET,
and TEST. When a generator switch 1s placed in the
ON position, generator power is connected through
. the respective main line contactor.relay to the ap-
_propriate bus, When the No. 1 generator switch is
placed in the OFF/RESET position, the No. 1 gen-
.- erator 18 turned OFF and generator cycling is reset,
- Placing the switch in the OFF/RESET position, then
ON, will bring the generator back on the line, pro-
vided a Yemporary over-voltage condition occurred
and no longer exists. The TEST poaition of the
‘8wltches is to be used by ground personnel when per-
forming maintenance checks. .

inverter, .

‘The 100 VA inverter, located In the electronics ¢om-
partment, is-powered by the 28-volt dc essential bus
‘and supplies 115-volt ac to two 26-volt ac transform-
ers, englne fire detectors, fuel quantity indicators,
and turbine. inlet temperature indicators. The trans-
formers step the inverter voltage down to 26 volts ac
- for operation of instruments connected to the inverter
bus. The inverter is energized and automatically
" connected to the inverter bus when the a¢ essential
bus 18 not energized from the generators or ac ex-
ternal power, and the inverter switeh is in the ON
position. Whenever the ac essential bus is energized,
a relay is actuated that disconnects the inverter from
- the de power source, regardless of the inverter
- switch position, and connects the transformers, en-
gine fire detectors, fuel quantity indicators, and tur-
bine inlet températire indicators, to the ac essential
bus. The inverter 18 protected by a circuit breaker,
marked INV, locatéd on the overhead de circuit

breaker panel. .

Inverter Switch,

The inverter switch, marked INVERTER, ON and
OFF, is located on the overhead switch panel (fig- _

-1-44 . Charige 4

'Fig.ufe 1-33. Pressure Refueli_zig-(fontro_l. Panel
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ure 1-13), The ON position connects the i'n‘ve'rter to
the dc essentlal bus. The OFF position discopnects
the inverter eircuit from the dc essential bus.

AC External Power Ro@opchle, Switch, and
Advisory Light. .

The 116/200~volt ac external power receptacle (19,
figure 1-3) is located on the right side of the heli-
copter below the pilot's window. ' External power

is controlled by a switch, marked EXT PWR, with
marked positions ON and OFF, located on the over-
head switch panel; through a circuit breaker, mark-
ed EXT PWR, located on the overhead de circuit
breaker panel. The 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 placing the ‘

- external power switch in the ON position, and the

‘external power source is connected, a light, marked- -

- EXT PWR ON, located on the advisory panel, will

illuminate. "The external power relay also serves
to keep the external power receptacle from being
energized, when not in use, External power ig sup-
plied, through the No, 2 line contactor relay to the
No. 1 line contactor relay to energize the ac es-
sentlal bus. The ac nonessential bus is energized
directly from the external power relay. Whenever
ac external power energizes the essential and non-

. essental buses, the respective transformer-recti-

fiers are energized to provide direct current power.

NOTE

All ac APU's are not equipped to | -
. provide a 28-volt dc input, When
- uging this type of APU, it is neces~"
sary to activate the battery switch -
. momentarily to provide de¢ current
_for energizing the ac external pow-
- er relay. o

Al'ternnll'n;g Current Distribution,

Power for the qpei‘a.tion of alternating current elec-

" trical equipment is distributed through supervisory

panels that provide control and protection of the sys-
tem, then through the appropriate line contactor re-

‘lay to the esgential and nonessential buses.
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The.ac essential bus is normally powered by the
No. 1 generator, or by ac external power, when
connected, and thé external power switch is in the
ON pos1tion ‘The essential bus is energized ’
through the No. 1 generator contactor relay and
distributes power to all of the essential ac operated
equipment, the No. 1 transformer-rectifier, and
the two transformers, which step down voltage to

26 volts for the Operation of certain radio facilities: ..

and pressure instruments. Failure of the No. 1
generator causes the No. 1.main line contactor to
automatically transfer the essential bus to the No, 2

generator and drop the_nonggsential.busfrom the
Lstem.

Inverter Bus.

. The inverter bus is energized by alternating current
through two transformers that step 115-volt ac pow-
er down to 26 volts for the operation of certain pres-
sure instruments that are essential for safe engine
operation. The transformers and inverter bus are
energized by the ac essential bus when energized
from any ac power source. The transformers and
inverter bus are energized by thé inverter when-,
ever the ac essential bus 15 de-energized and the
inverter switch is in the ON position.

NOTE .

' The inverter bus is not separately
identified on the eircuit breaker
_panels.

AC Noneuenllol Bus.’

The ac nonessentiat bus ig normally powered by the
No. ‘2 genetator, or by ac external power, when
connected, ‘and the external power switch i8 in the
ON position. The nonessential bus is normally
energized through the No, 2 generator contactor re-
lay and the nonessential bus contactor relay, The
nonessential tus distributes power to the nonessen-
tial equipment and the No. 2 transformer -rectifier,

Failure of either generator will cause the nonessen-
fia! Es E §e gro%eg %‘rom ?e sys%m. T the No, 2
generator shou e pilot's al de indicator,

which is normally: powered by the No. .2 generator,
is automatically transferred to the ac egsential bus.
The nonessential bus'contactor relay, energized by
the No, 1 generator, normally connects 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 essential bus, When the
nonessential bus contactor relay is energized by: No.
1 generator output, and the No. 2 generator-is in-
operative, the No. 1 generator:contactor relay in-
sures. that No. 1 generator outputis directed only to

the essential bus.and the nonessentml bus is dropped- _

from the- system

+ . of dire
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. 'Autelrumfermer. '

An a.utotra.nsformer on the p1lot' c1rcu1t 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 115/26-volt ac¢ isolation and autotransformers
-on the pilot's circuit breaker panel support serve
two functions. The isolation transformer isolates
the operating circuit connected across its secondary
winding and places a load across the phase C and
phase A output of the inverter to provide a betier
balanced load. It also provides 26-volt ac for the
utility hydraulic pressure, auxiliary hydraulic pres-
sure, and No. 2 engine oil pressure indicators and
No. 2 engine torquemeter. The autotransformer
provides 26-volt ac for the primary 'hydraulic pres-
sure, transmission oil presaure, No. 1 engine oil
pressure indicators, and the No. 1 engme torque-
meter,

Alternating CUrront Circvit Brocker‘s.

Alternating current circuit brea.kers, p;q_tectmg the
various ac circujts, are located on ‘the overhead cir-
cuit breaker panels (tgure 1-86Y ahove the pilot's

and copllot's heads in the pilot's compartment. The
circuit breaker panellocated above the ,m].nt_a head
contains circult breakers that protéct the

bug loads, and the circuit breaker panel located
above the ¢ !5 head contains circuit breakers
that protect the bug loads. All eir-
cuit breakers are marked ag to the circuit they pro-
tect and are of the push-pull type that may be reset.
Any malfunctioning circuit may be isolated fromthe
a¢ power supply system by pul].ing out its circuit
~breaker.

DIRECT CURRENT POWER SUPPLY SYSTEM.

Two transformer -1

. Systey ' i
rent power are the battery and the dc external pow-

er recepta.cle

Tramformor-lodtfion. '

¢

\ ormer -rectifiers are Tocated -

rectifier is poWere 'y a separate genera,tor. The
No. 1 g‘enera.tor powers the No, I transformer=.. -

rectifier- through the ac essential bus, and the No. 2- "

generator powers the No. 2 transformer-—reettl.’ier

. through the ac nonessential bus. Each trandformer-

rectifier is controlled by a respective transfornmer-
rectifier switch, located on the overhead switch .- -
panel in the pilot's compartment.  The No. 1 trans-
former-rectifieér. is protected by a cireuit breaker,.. :.
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Figure 1-34, AC Electrical Power Supply System (Typical} (Sheet 1 of 2)
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marked No. 1 XMFR RECTIFIER, located on the ac
essential bus circuit breaker panel, and the No, 2
transformer-rectifier is protected by a circuit -
breaker, marked No. 2 XMFR RECTIFIER, located
on the ac nonessential bus eircuit breaker panel.
The transformer-rectifiers are connected directly
to the helicopter's dc system whenever they are
energized by ac power and the transformer-rectifler
switches are in the ON position. Failure of the No.
1 transformer-rectifier will be indicated by a light
on the caution panel, marked #1 XMFR RECT, and
failure of the No. 2 transformer will be indicated by
a light on the caution panel, marked #2 XMFR RECT.

Transformer-Rectifier Switches,

The transformer-rectifier switches, located on the

overhead switch panel (figure 1-13) under the generai ‘

heading XMFR RECT 1 and 2, have marked positions,
ON and OFF. When the transformer-rectifier
switches are placed in the ON position, de power is
comnected through the respective reverse current
cutout relay to the essential and nonessential buses,
When both transformer-rectifier awitches are placed

in the OFF position, only battery power will be avail-
able to the dc essential bus. When either transform-~ -

er-rectifier switch is placed in the OFF position,
and the other transformer-rectifier, switch is in the
ON position,. power will only be supplied to the dc¢
easential bus and the dc nonessential bus will-be
dropped from the system, ' o

Battery.

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

aiso 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
prlaced in the ON position, battery power is supplied
to the dc essential bus. ‘Battery power is discon-
necfed from the essential bus when the battery
switch is placed in the OFF position,’

NOTE

battery power is excessively low,
. Ty . ch will not actuate.

.
-

DC External Power, Receptacle, $witch, and
Advisory Light, :

The 28-volt dc external power receptacle (18, fig-
- ure 1-3) ig located oh the right-side .of the helecopter
. below the pilot'__'s winddw.. External power is con~

trolled by a switch, marked EXT PWR, with marked

positions ON and OFF, located on the overhead

. switch panel, The eircuit is protected by a circuit

breaker, marked EXT PWR, located on the over-
head de eircuit breaker panel. The external power
switch must be in the ON position to utilize an ex-
ternal power source connected’to the de external
power receptacle. When the external power relay
is energlzed, a light marked EXT POWER ON, lo-
cated on the advisory panel, will illuminate,” Ex-
ternal power will also be provided to energize tlie
nonessential us relay, thereby allowing both the
de essentlal and dc nonessential buses to be ener-
glzed. The external power relay also serves to
keep the external power receptacle from being ener--
gized when not in use. DC external power, if used,
should be uged for all ground operations until after
the generators are operating.

NOTE
nc

vided when the ac system is energized
ARAThe T Mf_b’ FINEr ~TeCIILeT ngﬁﬂ?s'

posiiion,

-

Dirocl Current Distribution. -

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

DC Essential Bus.

The dec essential bus supplies power for the operation
of all equipment necessary for safety of flight and

limited mission aceomplishment. 5: §§§ egsential

L] 1 3 B Y QS aAlt
in the ON pogsifign, or by either transformer-recti-
lier if one should fail. Other dc power sourceés 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 equipment not essential for safety of
flight or limited mission accomplishment. The de
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 external
power switch is in the ON position. Loss of power
from either transformer-rectifier will cause the.

-nonessential bus relay to'be de-energlzed and drop

the nonessential bus from the system. .Battery pow-
gris not distpibuted to the de nonessential bus

Battery Bus,

. The equipment. !
may be operated regardless of the position of the :
battery switch. R -

A



Direct Current Circvit Breakers.

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

Loodmaeters. '

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

Volﬁnolor and Voltmeter Selector.

A'voltmeter (53, figure 1.14), lIocated on the instru-
ment panel, indicates the voltage available from the
power source selected by the voltage selector. The
voltmeter selector panel (52, figure 1-14), located
directly below the voltmeter, marked VOLT SELEC-
TOR, has marked positions ESS DC BUS, BATT
BUS, NO 1 TR, and NO 2 TR. When the selector
knob is rotated to any marked positon, the voltage
avallable from the power source seiected will be
indicated on the voltmeter.

UTILITY HYDRAULIC SUPPLY SYSTEM.

The utility hydraulic system (figure 1-37) operates the main
landing gear, nose landing gear, APU start system, and
ramp actuating system, On helicopters CH-3E y
HH-3E, or those helicopters modified by T.0. 1H-3(C)C-
6561, the utility hydraulic system also powers the rescue
holst. The utility hydraulic system reservolr (figure 1-44),
located aft of the main gear box, has a capacity of 3.05

gallons of hydraulic fluid, The uW is
located on the accessory drive section of the main gear
box anw%ﬁm An oil
cooler 15 provided in the hydrau aintain utility
hydrauhc oil temperature within limits on helicopters
" CH-3E H3», HH-3E, or those helicopters modified by
i T.0. 1H- 3(C) 561, The oil cooler blower operates on
‘power from the AC essential bus and is protected by a
circuit breaker marked OIL COOLER BLOWER located
on the AC essential bus circuit breaker panel. The blower
is actuated by power from the DC essential bus through
a circuit breaker marked OIL COOL BLD located on the
DC essential bus clrcuit breaker panel, The blower operates
continuously when the buses are energized. Helicopters
modifed by T.O. 1H-8-581 have a screen-type fan guard
.over the blower inlet.

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

WARNING

On helicopters not modified by T 0‘
-1H-3-581, there is no protective cover
over the utility hydraulic system oll
eooler blower fan, When the APU is

° operating, the noise is such and the
‘fan is turning so rapidly that person-
nel working in this area may not be
aware that the fan is turning.

NOTE

Utility hydraulic system degradation
may be experienced when operating
-combirations of rescue hoist, land-
ing gear, etc.

UTILITY HYDRAULIC PRESSURE INDICATOR.

The utility hydraulic pressure indicator (49, figure
1-14), located on the instrument panel, operates on
26-volt ac power from an autotransformer. The
gage, marked UTI, indicates pressure in the utility
hydraulic system inpsi. The indleator receives
electrical 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 ig divided into three sys-
tems: the main rotor flight control system, the tail
rotor flight control system, and the flight control
hydraulic power supply systems. When the auto-
matic flight control system is engaged, it provides
corrections of limited authority to the flight control
system, causing the helicopter to respond in a
stable manner to the maneuver called for by the
position of the cyclic stick. This equipment also
functions to provide a constant altitude. The des-
cription and operation of the automatic flight control
system are included in the paragraph AUTOMATIC
FLIGHT CONTROL SYSTEM (AFCS) in thig section.
A cyclic stick trim system is installed to provide
cyclic stick "feel" and to facilitate hands-off control
with the AFCS in operation.

MAIN ROTOR FLIGHT CONTROL S‘“’l’lﬂ.

The main rotor flight control system provides vert-
ical, lateral, and longitudinal control. Control
motions from the collective pitch lever for vertical
control and from the cyclic stick for lateral and -
longitudinal control are combined in a mixing unit,
located in the AFCS control compartment aft of- the
pllot's seat, and are transmitted to the main rotor
agsembly by mechanical linkage. Control action 18
assisted by two hydraulically operated flight control
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Cyclic Sticks.

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

Cyclic Stick Trim System.

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

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

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

Cyclic Stick Trim Master Switch.

A cyclic stick trim master switch, marked STICK
TRIM MASTER, ON and OFF, is located on the over-
head switch panel (figure 1-13), The switch is the
master control for the cyclic stick trim system.
When the switch is placed in the ON position, hydrau-
lic pressure holds the cyclic stick in position, I

the cyclic stick is moved from this position, the
spring action of the force gradient system will resist
any movement and attempt to return the cyclic stick
to the initial position, When the switeh is placed in
the OFF position, the force gradient system is in-
operative and the cyclic trim system will not posi-
tion the cyclic stick.

T.O. 1H-3{C)C-1
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Figure 1-38. Cyclic Stick Grip

Cyclic Trim Switches.

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

Cyclic Trim Release Button.

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

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

Tail Rotor Pedals.

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

Tail Rotor Pedal Adjustment Knobs.
Pedal adjustment knobs (14 and 29,. figure 1-5)
are located on each side of the fuselage, just for-

ward of the ash trays in the pilot's compartment,
The adjustment knobs are connected to mechanical

1-56

linkage that provide for fore-and-aft adjustment of
the pedals, The knobs are rotated to the right, as
indicated by the arrow marked FWD, for forward
adjustment and to the left, as indicated by the arrow
marked AFT, for aft adjustments. The pilot's pe~
dals are adjusted with the knob on the right side of
the fuselage, and the copilot’'s pedals are adjusted
by the knob on the left side of the fuselage.

NOTE

Adjust tail rotor pedals.with feet off
to avoid damage or breakage to pedal
|\ TSR T

ad

FLIGHT CONTROL HYDRAULIC POWER SUPPLY
SYSTEM.

The flight control hydraulic power supply system
{figure 1-39) consists of a primary and an auxiliary
flight control servo system. ' The servo systems
are required by the pilot for a power boost to oper-
ate the controls. The servos also prevent feedback
of main rotor vibratory loads to the control sticks,
Both servo systems operate from independent
hydraulic systems and utilize similar servo hydraulic
units to vary the main and tail rotor blade pitch
through the mechanical linkage of the regular flight
control system. The servo unit output is connected
fo 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 per-
mit the pilot valves to move before the direct con-
trol linkage. Normally, both servo systems are
in operation at all times.

Primary Flight Control Serve System.

The primary flight control servo system consists of
three hydraulic servo units which connect the flight
control linkage to the stationary swashplate of the
main rotor assembly. The servos provide the power
necessary for the pilot in the operation of the main
rotor flight control system only. The primary

gervo hydraulic pump 1s driven by the accessory
section of the main gear box. The primary hydrau-
lic system reservoir, mounted aft of the main gear
box, hasa capacity of approximately 0.45 gallon of
hydraulic;oil. When primary servo pressure fails,
the PRI SERVO PRESS light on the caution panel i1-
luminates,

Auxiliary Flight Control Servo System.

The auxiliary flight control servo system, consisting
of a bank of four hydraulic servo packages, located
below the main rotor flight control’ system mixing
unit, provides the means of introdu¢ing AFCS cor-
rective signals into flight control systems-and,

in the event of primary servo failure, reacts to
flight loads and tail rotor loads, The auxiliary
gervo hydraulic system reservoir, has a capacity of
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approximately 0.45 gallon of hydraulic oil.  When
auxiliary servo pressure fails, the AUX SERVO
PRESS light on the caution panel illuminates.

Flight Control Servo Switches (Servo Switches).

The primary and the auxiliary flight control servo
systems are controlled by the servo switches,
marked SERVO, located on the pilot's and copilot's
collective pitch lever grips (figure 1-11). The
marked switch positions are PRI OFF and AUX OFE.
When functioning properly, both servo systems are
in operation when both the pilot's and copilot's
switches are in the unmarked center (ON) position.
To turn off the primary servos, either the pilot's

or copilot’'s switch is placed in the forward PRI OFF
position, and to turn off the auxiliary servos, the
switch is placed in the aft (AUX OFF) position, The
systems are interconnected electrically in such a
way that, regardless of the switch position, it is
impossibl er if, or i

remain off less there is
e other sysfém for proper operation. There-

fore, it is impossible to turn both gystems 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 position. The
servo shut-off valves operate on direct current
from the essential bus and are protected by circuit
breakers on the overhead dc circuit breaker panel,
marked SERVO CUT-OFF, PRI and AUX,

Servo Hydraulic Pressure Indicators.

The primary and auxiliary servo hydraulic pressure in-
dicators (figure 1-14) are located on the instrument 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 essential circuit breaker panel,

Primary and Auxiliary Servo Pressure Caution
Lights. ' :

The primary and auxiliary servo pressure caution
lights are located on the caution panel (figure 1-20)
on the pilot's side of the instrument panel, The

lights will illuminate when pressure in Lhe respective servo
system drops below 1000 psi or the system ls turned off,

AUTOMATIC FLIGHT CONTROL SYST
(AFCS). | -
The automatie flight control system (AFCS) main-

tains the stability of the helicopter in its reference
pitch and roll attitudes, about the reference direc-

tional heading, and at the enggged altitude, to permit’

automatic hands-off flight and*controlled hovering
operations, The AFCS used in this helicopter differs
from the auto-pilot used in fixed-wing aireraft in
that it may be engaged at all times, has leas ¢on -

trol authority than the primary flight control system,

and may be easily overridden through normal use
of the flight controls. The pilot has direct control of
the system at all times and can engage or disengage
the entire AFCS or any channel, as desired, by
means of switches on the AFCS control panel,
channel monitor control panel, eyclic sticks, and col-
lective pitch levers., The AFCS indicator and
attitude indicators provide the pilot and copilot with
visual indication of all AFCS signals. AFCS has two
modes of operation: (1) attitude and directional
stabilization, and (2) barometric altitude stabiliza-
tion. Attitude and direction stabilization is control-
led through the pitch, roll, and yaw channels; and
barometric altitude stabilization is controlled
through the collective channel. AFCS is capable of
maintaining the barometric altitude of the helicopter
within + 40 feet or + 5% of the altitude, whichever is
less, during straight unaccelerated flight, or when
hovering out of ground effect by utilizing barometric
altitude reference. In the pitch and roll channels,
the fuselage attitude is held constant by comparing
the acutal attitude signal received from the vertical
gyro with the reference attitude signal received from
the stick position sensor (senses positon of cyclic
stick). Automatic pitch and roll attitude stability

- correction occurs any time the helicopter is dis-

placed from the reference attitude, On helicopters
equipped with the navigation set, radar (AN/APN-
175(V), the doppler antenna .receives pitch and roll
stabilizatlon information from the gyro selected on
the channel monitor panel, In the yaw channel, the
helleopter heading is held constant by comparing
actual heading signals received from the J-4 com-
pass system with reference heading signals receiv-
ed from the YAW TRIM knob and the tail rotor ped-
als. While the pilot establishes a reference head-
ing by use of the pedals, the yaw channel is placed
in a synchronizing mode (no heading correction sig-
nal is developed) until his feet are removed from
the pedals. During the synchronizing mode, the
yaw rate gyro develops a signal proportional to the
manual heading displacement rate of the helicopter.
This signal initiates an open-loop spring condition
that produces a proportional feedback force at the
pedals. As the pilot presses either pedal, he feels
the proportional ieedback force opposing the pedal
pressure applied. The feedback force remains un-
til the pilot has established the new reference head-
ing and removes his feet from the pedals. Heading
stability correction oceurs any time the helicopter
is displaced left or right from the desired reference
heading. ‘In the collective channel, the engaged
barometric altitude of the Lelicopter is held con-
stant by signals developed from the altitude control-
ler, which senses changes in barometric pressure.
Automatic barometric altitude stability correction
occurs any time the helicopter is displaced up or
down from the engaged reference altitude.

NOTE

If strong updrafts or downdrafts cause
the helicopter to be displaced more
than 200 feet from the engaged altitude,
the barometric altitude channel

should be disengaged to prevent pos-
sible damage to the barometric alti-
tude controller.



AFCS utilizes both ac power from the ac essential bus and
dc power from the de essential bus. A thermal time delay
relay is incorporated to allow approximately 3 minutes for
the vertical gyros to reach a stabilized state before dc power
is applied to the system. The AFCS ENG button may

then be depressed to engage the pitch, roll, and yaw
channels. The BAR ALT ENG button is then depressed to
engage the collective channel, The AFCS ENG button

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

must be depressed before the BAR ALT ENG button is
depressed, AC power to the AFCS is protected by a circuit
bresker, marked A¥FCS, located on the ac essential bus
circuit breaker panel, DC power to the AFCS is protected
by a circuit breaker, marked AFCS PWR, and two circuit
breakers under the general heading TURN RATE and
marked AFCS and GYRO, all of which are located on the
overhead de circuit breaker panel.
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AUTOMATIC FLIGHT CONTROL SYSTEM CONTROL
PANEL.

The AFCS control panel marked AFCS CONT, 1s lo-
cated on the cockpit console (figures 1-17 and 1-18)
between the pilot and copilot, Controls consist of
two engage buttons; one marked AFCS ENG and the
other BAR ALT ENG, an off button, marked BAR
ALT OFF, ayaw trim knob marked, YAW TRIM;
and a center-of-gravity trim knob, marked CG TRIM.
The AFCS ENG button is depressed to engage the
pitch, roll, and yaw channels, and the BAR ALT _
ENG button is depressed to engage the barometric
altitude controller. Each engage button is equipped
with a light that will illuminate to indicate engage-
ment. Once engaged, the entire AFCS can be dis-
engaged by depressing the button, marked AFCS
REL, located on the pilot's and copilot's eyclic

stick grips. The barometric altitude controller can
be completely disengaged by depressing the BAR ALT
OFF button, or released momentarily to make
changes in altitude by depressing the BAR REL hut-
ton located on the pilot's and copllot's collective
pitch lever grip. The YAW TRIM and CG TRIM
knobs, located on the bottom half of the panel, are
designed with characteristic shapes to enable the
pilot to easily distinguish between them, The YAW
TRIM knob 1s triangular-shaped and the CG TRIM
knob is clover leaf-shaped. The YAW TRIM knob
enables the pilot to accurately trim the heading of
the helicopter, provided his feet are off the tall rotor
pedals. One rotation of the knob turns the helicopter
72 degrees. The CG trim control permits the pilot -
to recenter the pitch servo valve after a shift in the
center of gravity. By a coordinated movement of the
CG trim knob and the cyclic stick, the pilot may fly
the helicopter at any pitch attitude, and the AFCS will
retain its full abillty to provide stabilization.

CAUTION

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

CHANNEL MONIfOR CONTROL PANEL.

The chﬁ{n.nel moenitor control panel, marked CHAN-
NEL MONITOQR, 18 located on the pilot's console
(flgure 1-40)to the right of the pilot's seat, The
controls consist of four toggle switches across the
top of the panel, marked PITCH, ROLL, COLL, and
YAW, under the general heading CHANNEL DISEN-
GAGE, with marked position ON and OFF., These
toggle switches permit individual disengagement of the
the pitch, roll, collective, and yaw channels of
AFCS. They are usually left in the ON position, ex-
cept when the pilot wishes to disengage a malfunc-
tioning channel. Directly below the four toggle
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switches are four guarded three-position switches,
under the general heading HARDOVER, that are nor-
mally used only to check system authority during a
ground operational check-out, The PITCH switch
has marked positions FWD and AFT, The ROLL and
YAW switch have marked positions LEFT and RIGHT.
The COLL switch has marked positions UP and
DOWN. Each switch may be placed in a position to
check the corresponding PITCH, ROLL, COLL, or
YAW channels of AFCS. When the switch guards are

. closed, the switches are held in the ON position,

The switch guards must be lifted before override
checks can be accomplished. The toggle switch on
the bottom of the panel is marked GYRO SELECT
with marked positions, LEFT and RIGHT. Pitch and
roll references for AFCS are gelected from etther the
left or right gyro; however, the normal position is
LEFT. With the gyro select switch in the LEFT
position, the left gyro nrovides sienala for A
and the copilot"s attitude indicaiorwhiledha.sigh
gyro feeds the pilot's attitude indicator, If a gyro
should fail with the switch in the LEFT position, the
pilot will not lose the services of both his attitude
indicator and AFCS pitch and roll channels simul-
tanecusly. .

WARNING

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

AFCS (AUTOMATIC FLIGHT CONTROL SYSTEM)
INDICATOR.

Two Indicators (34 and 59, figure 1-14) (referred to
as AFCS indicator) are installed in front of the pilot
and the copilot on the instrument panel. The indi-
cators provide a visual indicatlon of the output sig-
nale from the AFCS pitch, roll, yaw, and collective
channels. On helicopters equipped with a doppler
navigation system, the indicators provide a visual
indication of doppler rellability durlng cruise, and
displays ground speed, drift, and vertical velocity
information. Each indicator contains scale incre-
ment marks located across the center vertical and
horizontal axis and along the left-and bottom sides
of the dial face. Two movable bars ¢oincide with
the center vertical and horizontal axis scale marks
of the dial and intersect perpendicularly at a small
circle marked on the dialface. '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 in-
dicator has provisions for three modes of operation
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Pilot's Console (Typical)

but utilizes only the A mode for monitoring AFCS
output signals, On helicopters equipped with a nav-
igation set, radar, the indicator uses the A mode to
monitor AFCS output signals and the D mode to mon-
itor doppler navigation reliability and indications.
The C mode is inoperative. The mode selector knob,
located on the lower left side of the indicator, is
marked A, D, and C. An index mark on the case
indicates the mode selector knob position. The mode
indicator window in the upper right quadrant of the
dial indicates which mode has been selected. The
gelector should remain in the A position for AFCS
indications and the D position for doppler navigation
indications. With the AFCS ENG button engaged and
mode A selected on the indicator, the AFCS indica-
tor will monitor the input to the AFCS servo valves,
The horizontal bar is used to monitor the pitch chan-
nel, the vertical bar monitors the roll channel, the
vertical pointer monitors the altitude channel, and
the horizontal pointer monitors the yaw channel.

The scale reference marks are spaced to equal zero,
25, 50, 75, and 100 percent of full scale deflection
in either direction. All AFCS output signals are
routed through the channel monitor control panel to
the AFCS indicator. On helicopters equipped with a
navigation set, radar, operation in the D mode pro-
vides a visual indication of doppler reliability, dur-
ing cruise, and displays ground speed, drift, and
vertical velocity during hover operation at speeds up
to 22.5 knots ground speed. When operating in the

D mode, the AFCS indicator is connected to the nav-
igation set, radar. Below 22.5 knots ground speed,
the horizontal bar indicates forward or rearward
velocities and the vertical bar indicates left or right
drift. Each increment of the AFCS indicator horizon-
tal and vertical scales indicates 5 knots with a maxi-
mum indication of 20 knots. The vertical pointer
indicates vertical velocity, with each increment
equal to 500 feet per minute. Full scale deflection
is equal to 2000 feet per minute up and 2000 feet per
minute down. To indicate forward flight up to 22.5
knots, the horizontal bar will move downward and,
to indicate a drift, the vertical bar will move in a
direction opposite to the direction of the drift.
Therefore, the pilot flies into the bar intersection
for correction. In cruise flight above 22.5 knots
ground speed, only the OFF 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 trans-
mitter is turned on and doppler return signals are
being received. Engage voltage for warnin fla.g
operation is supplied from the de essential

through a circuit breaker, marked AFCS PWR lo-
cated on the overhead de c1rcu1t breaker panel

AFCS RELEASE BUTTON.

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



BAR ALT RELEASE SWITCHES.

The'berornetric altitude controller is momentarily
disengaged, whenichanging altitude, by holding down .

the buttons, markéd BAR REL, which are located on

both the pilot's and copilot's collective pitch lever
grips (figure 1-11), After stabilizing attitude and
airspeed at the new altitude, the BAR REL button is
then released and the helicopter will be stabilized at
the new altitude,

INSTRUMENTS.

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

MAGNETIC CQMPASS.

A magnetic compass (9, figures 1-5 and 1-8) is lo-
.cated at the top center of the instrument panel. A
standby compass correction card is located on the
pilot's side of the instrument pa.nel

- NOTE

On helicopters equipped with a ground
pressure and air refuelirig systém, the
compass will be unreliable when the
pressure refueling panel is energ-ized

- and operaling,

 FREE AR TEMPERATURE GAGE.

The blmetallic i'ree air temperzture gage (38, figure
1-8), located in the windshield glass above the in-
strument panel ig a direct reading 1nstrument that
is calibrated in degrees Centigra.de ’

CI.OCKS.

Two eight day, 12-hour clocks (30 and 54, figure
1-14) are installed on the instrument panel The
control knob for the elapsed-time mechanism is lp-
cated at the upper right corner of the clock face.
The clock 18 stem-wound and stem-set with a knob
located in the lower left .corner of the clock face. .

PITOT-S'I'A‘_I'lC 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, airspéed and velocity instruments,
The pitot and static lined both originate at the pitot~
static tubes. The opening at the head of the tubes
furnishes total pressure, and ports near the center
of the tubes furnish static pressure. The static’
system 'vents: the airspeed, ‘altimeter, and vertica.l .

veloeity 1nstruments to-atmespheric pressure. The = -

_ pitot-static tubé on the right side of the cockpit
.canopy furfiighes ram air pressure to the’ pixlot'

_ airspeed indicator and static pressure to the com-

- prevents formation of ice at the openings, A drain

One altimeter~¢ncoder (fiéure 1-41) is installed in

© the counter-drum window, without reference to the

_ avtomati¢ally

- altimeter setting appears on counters in the window
" at the lower right of the display and has a range of -
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airspeed indicator and static pressure to the common
static system. On helicopters equipped with a dop-
pler navigation system, the pitot tube on the right
gide of the cockpit canopy also furnishes pitot and
static pressures te the true airspeed transmitter.
‘The pitot-static tube on the left side of the cockpit
+canopy furnishes ram-air pressure to the copilot's

mon static system. Capped tees in the lines in the
electronics compartment and in the cargo compart-

ment permit draining moisture from the lines, The

AFCS baromsetric altitide sensing unit is connected

into the pitot-static tube’line. -A resistance-type

heater in the pitot-static'tubes, controlled by the '
PITOT HEAT switch on the overhead control panel, - |

hole near the forward edge of the pitot-static tubes
permits water to escape. Power for the pitot-static
tube heaters is supplied by the essential dc bus
system, through the ice protection PITOT HEAT

1 and 2 circuit breakers on the overhead switch
panel.

ALTIMETER-ENCODER A'Au-zl'/A. . I

the pilot's instrument panel. The altimeter-encod-
er combines a conventiona] barometric type altime -
ter, possessing a cmnter-Ldrum-pointer display,
with an altitude reporting encodEr in one self-con-
tained unit, The 10, 000 and 1, 000 foot counters -
and the 100 foot drum provide a direct digital cut-
put and readout.of altitudé in increments of 100 feet,
from -1000 to 38, 000 feet. ' The digital output is re-
ferenced to 29.92 in’ Hp. and is not affected by
changes of barometric setting, The pointer repeats -
the indications of the 100 foot drum, and serves

both as a verriler for the drum and.ds a quick in-
dication of the rate and sense of altitude.changes.
Two methods may be used to read indicated altitude
on the counter-drum-pointer altlmetér: (1) read

pointer, ag a direct digital. readout in thousands and
hundreds of feet, or (2) read the thousands ‘of feet on
the two counter indicators, without referring to the
drum, and then add the 100 fobt pointer indication.
The self-contained servo driven encodef provides’
altitude encoded in 100 fo6t inerements for automatic
transmission when the. AIMS/IFF transpondér is in-
terrogated on mode- n'¢ase of power logs to the'
engoder servo system, .a-CODE OF¥ flag appears
A win in-the upper left portion

of the display; indicating that altitude information is
no longer being transmitted- 10, the.ground. ! In this
condition, the’ instrument contimies to function asa
‘normal bafonietric’ altimeter. ‘The bafometric pres-
sure is enteitéd by use of a barometric set knob in
the lower left front of the instrument/case. The

settings from 28,1 to 81.0in H An jnternal vi- .
 brator opérates continucusly whenever aireraft DC
. power s turned on, The vibrator minimnizes inter-.
nal mechanical friction, enabling the ingtrument t¢
provide 3 smoother dlsplay durmg cha&lglng altitude

Chang'e i
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conditions. Should vibrator failure occur, the alti- °
- meter will continue to function pneumatically, but a

less-smooth movement of the instrument display will
_ be evident with changes in altitude, '

" WARNING

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

NOTE .

When each 1, 000. foot.increment is-
nearly completed, the counter(s)
abruptly index to the next.digit. The
counter -drum-pointer altimeter
‘mechanism may also cause a noticeable
pausge or hesitation of the pointer due

to the additional intermittent friction.

- and inertia loads applied.to the mech-
anism to turn over the thousand-foot
counter, This affect may be more
gronounced at ten-thousand foot inter- -
‘vals where both counters are turned

" ever simultaneously, This momen-
tary pause is followed by a noticeable

- acceleration as the altimeter mech- -
anism overcomes the counter wheel
load and rolls the dial ovér to the next

ZE ﬂ.O

SET BARROMETRIC . :
SRR “LOcKING | SETTING:. _ AR
e . .SCREW KNOB : :
" AAU-21/A]

Figure 1-41.. Altimeter-Encoder AAUZ1/Asend Altimeter AAU-27/A -

digit, The pause occurs during the ''9"
to ""1" portion of the scale, The
pause-and-accelerate behavior is nor-
mally more pronounced at high altitudes
and high rates of ascent and descent.
During normal rates of descent or ~
ascent and at low altitudes, the effect
will be minimal. .

. ALTIMETER AAU-27/A.

One altimeter (figure 1-41) ig installed ir-the co-
pilot's flight instrument panel. ' The instrument is
similar to-the altimeter-encoder except it doeg not

- have an altitude. encoder nor the CODE OFF display -

mechanism. The indicated altitude on the altimeter
is from -1000 to 50, 000 feet. The altitude digplay,
altimeter setting, and vibrator considerations de-
scribed for the altimeter-encoder also apply to the

- altimeter.

" ATTITUDE INDICATORS.

Two (Lear 4005T) attitude indicators (5 and 28, fig-
ure 1-14), installed on the instrument panel in front
of the pilot and copilot give a visual indication of '
the heélicopter's flight attitude. The indicator face
consists of a stationary miniature airplane repre-

‘genting the helicopter, & bank angle scale, bank in- -

dex, and a moving two-colored sphere with a district
white horizon line dividing the two colors, white -
above, black below, and a turn-and-slip indicator,
located on the bottom of each attitude indicator that
gives visual indication of the helicopter's rate-of-
turn and balanced flight. The turn needle is a two
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minute needle; however, the callbration marks are
the same as a four minute needle, For a s ;

rate turn of 30 =
tion is d. The pilot's attitude indicator re-
ceives pitch and roll information from the right
vertical gyro and the copilot's attitude indicator re-
ceives pitch and roll information from the left vertl-
cal gyro. A power warning flag, marked OFF, will
appear in the face of the indicator under the following
circumstances: (1) when ac power has not been ap-
plied, (2) for approximately the first 68 seconds
after ac power has been applied, “T375nd when any
unbalance or failure of the three phases of ac power
ocecurs.

T.O. 1H-3(C)C-1

A glight reduction in electrical power
or failure of certain electrical com-
ponents within the system will not
cause the attitude warning flag to
appear even though the system may
not be functioning properly. There-
fore, it is imperative that the attitude
indicator is periodically cross-
checked with other flight ingtruments,

Change 1~ 1-82A/(1-62B blank).



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 aphere to deflect the horizon
line upward, when the pitch trim knob is rotated
clockwise from the zero pitch trim adjustment
white dot to indicate between 4 and 10 degrees dive.
The sphere may be rotated downward when the pitch
trim knob is rotated counter clockwise from the zero
piteh trim adjustment white dot to indicate between
8 and 20 degrees cllmb. The pilot's attitude indica-
tor operates on current from the No. 2 generator and
is protected by a circult breaker, marked ATTITUDE
IND PILOT, located on the ac nonessential circuit
breaker panel. The copilot's attitude indicator op-
erates on current from the ac essential bus and is
protected by a circuit breaker, marked ATTITUDE
INDICATOR CO-PILOT, located on the ac¢ essential
circuit breaker panel. Should the No. 2 generator
fall, the pilot's attitude indicator will automatically
be transferred to the ac essential bus.

TURN RATE SWITCHES.

Two turn rate swiiches (32 and 56, figure 1-14), one
each for the pilot and copilot, are located on the in-
strument panel. The switches, marked TURN RATE,
have marked positions NORM and ALT. When the
switches are placed in theé
pilot's turn and ' . e=0f-turn

pilot's turn and slip i elves rate-of-tarn
information from a separate rate gyro. When the
switches are placed in the ALT position, rate-of-
turn information is received by the pilot's turn and
slip indicator from the AFCS yaw rate gyro, and the
copilot's turn and slip indicator receives rate-of-
turn information from the separate rate gyro.

VIRTICAL VELOCITY INDICATOR.

Two vertical velocity indicators (6 and 29, figure
1-14), located on the instrument panel, indicate the

~ rate of ascent or descent in feet-per~minute up to
6000 feet-per-minute. The vertical velocity indica-
‘tors are connected to the pitot-static system in
serles with the altimeter and utilize the same static
‘source as the altimeter,

J-4 COMPASS SYSTEM.

The J-4 compass system provides precise heading
reference information cutputs for the azimuth cou-
pler of the TACAN receiver-transmitter, the com-
pass card of the pilot's and co-pilot's BDHI's, and
to the heading pointer of the pilot's and copilot's
course indicators. The compass system also pro-
vides separate heading reference cutputs for the
Automatic Flight Control System (AFCS) that are
not affected by the selection of either the MAG mode
or the DG mode of operation. On those helicopters
equipped with a navigation set, radar, the compass
system augments the doppler system with magnetic

T.O. 1H-3(C)E~1

heading information. .The system can be operated
as a magnetic slaved compass or as a directional
gyro, manmally corrected for the particular latitude
and hemisphere where the helicopter is operating,
When the system is operated in the magnetic com-
pass (MAG) mode, the gyro is slaved to the earth's
magnetic fleld. The compass magnetic azimuth
detector then acts as the direction detector device
and the compass directional gyro provides stability
influence. When the system is operated in the di-
rectional gyro (DG) mode, the compass directional
gyro rotates freely in the horizontal plane without
reference to the earth's magnetic fleld, Heading
indications are then corrected for apparent gyro
drift due to earth's rotation by manually setting in a
latitude correction signal and a hemigphere correc-
tion signal from the compass control panel. Op-
eration as a latitude corrected directional gyro
meets the requirements of flights in high latitude or
where poor magnetic references exist. The system
consists of a magnetic flux valve, located in the tail
cone; a directional gyro and signal synchro amplifi-
er; an amplifier and a control panel, located in the
pilot's compartment; and a power adapter.transform-
or, located in the cargo compartméent. The J-4 com-
pass system receives dc electrical power from the
essential bus through a circuit breaker, marked
COMPASS, located on the overhead de circuit break-
er panel, and ac electrical power from the ac essen-
tail bus through a circuit breaker, marked COM-
PASS PWR ADPT XMFR, located on the ac essential
circuit breaker panel, :

J=4 Compass Control Panel.

The J-4 compass control panel, located on the pilot's
coneole (figure 1-40), contains all the controls for
operation of the compass system. The function se-
lector 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
froo directional gyro, with either north or south
latitude corrections for the drift effect of the rota-
tion of the earth. When the switch is placed in the
MAG position, the gyro is slaved to the earth's
magnetic field. Directional reference gignals are
obtalned 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 BDHI's will indicate
stabilized magnetic headings. The anmunciator
meter, marked MAG on the compass control panel,
provides indication of the synchronization of the
compasgs system. In magnetic compass {(MAG) op-
eration, the synchronization circuits automatically
synchronize the gyro to the remote compass flux
valve. Automatic synchronization is established in
the first 16 seconds of MAG operation and is main-
tained during operation of the compass system in
this mode. In the directional gyro (DG) mode of op-
eration, synchronization is not ogtablished or main-
tained automatically. Manual synchronization is
accomplished by operating the SET- synchronizer
swltch on the compass control panel. When the SET
synchronizer switch, with marked positions DECR
(<) and INCR (+), is displaced to the right or left, a
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synchronized signal-is provided through the system
at the rate and direction required to set the compass
card of the pilot's and copilot's BDHI's , as desired.
Synchronization of the system is indicated on the
anminciator meter when the pointer is in line with the
white arrow on the control panel. Reference head-
ing data for the AFCS system 1s not affected by the
gynchrontzation cycles. The BDHI's compass cards
can also he repositioned by use of the SET synchro-
izer switch when the compass ig in magnetic com-
pass (MAG) operation. The switch marked LAT is
used to set in the proper magnitude of latitude cor-
rection during the DG mode of operation. Maximum
drift of the directional gyro occurs when the gyro
spin axis is at right angles to the earth's spin axis
(north and south poles), and zero drift occurs when
the two axes are aligned at the equator. When the
helicopter is being flown in a northerly or southerly
direction, the latitude compensation control should
be set penodically to the latitude at which the heli-
copter 15 flying. The hemisphere selector switch,
marked N and S, provides selection of the hemis-
sphere in which the helicopter is being flown.

CAUTION AND ADVISORY PANELS.
CAUTION 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 certaln -critical
items in the helicopter. The caution lights, each
having ite own operating circiit, indicate a particu-
lar condition in the helicopter. If a failure or unsafe
condition occurs in one of the systems, the caution
light for that particular condition remains on until
the. faflure or unsafe ¢ondition is corrected. The
warning lights operate through two circult breakers,
marked PWR and TEST, located on the overhead dc
circuilt breaker panel. The circuit breaker marked
PWR provides electrical power for the normal opera-
tion of the warning lights, and the circuit breaker
marked TEST provides power for the test circuit
only. For caution light panel 1nd1cattons, refer to
figure 7-5 in section VII.

Master Caution Light.

The master caution light (23, figure 1-14), marked
MASTER CAUTION, located on the instrument panel,
illuminates whenever a caution lght illuminates to
focus the attention of the pllot on a condition or mal-
function within the helicopter. However, the light
18 a press~to-reset type and, after the specific con-
dition or malfunction has been noticed on the caution
panel, the light ¢an be reset to provide a similar
indication if a second condition or malfunction
-ghould occur while the first is still present.

NOTE

- The master caution light will go .
out if the malfunctmn corrects it-
. self, .
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ADVISORY PANEL.

The advisory panel (figure 1-20), marked ADVISORY
PANEL, is located below the caution panel on the
instrument panel. The advisory panel gives the
pilots visual indication of certain operating condi-
tions that exist in flight or while on the ground. The
advisory panel contains placard-type green advisory
lights, each having its own operating circuit, to-in-
dicate a particular system is in operation or a cer-
tain flight condition exists, When a system is in
operation or a certain flight condition exists, the
advisory light for that particular system or condi-
tion comes on and remains on until the system is

. tarned off or the condition no longer exists, For

advisory light panel indications, refer to figure 7-6
in section VIIL.

CAUTION AND ALVISORY LIGHTS TEST SWITCH.

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

nm-nlcn'r swrrcu. '

The swltch marked DIM and BRT located on the
caution panel, enables selection: of & dlm or bright
brilliance of the caution and advisory lights. The
switch eannot be utilized until the rheostat, marked
PILOT FLT INST, located on the overhead switch
panel, has been: turned on. . -

I.ANDING GEAR SYSTEM

The tricycle conﬂgured la.nd:lng gear system con-
giste of dual retractable main landing gear assem-
blies, a single retractable nose gear assembly, and
The anding gear

Ing gear warning’syste
pilots that the Janding gear is not down and locked
.. when at airspeeds of approximately 60 knots. The

necessary electrical power is provided from the dc
essential bus, through cireuit breakers, under the
general heading LAND GEAR and marked EMER

DN, NOSE, MAIN, located on the overhead dec cir-
cuit breaker panel. - The landing gear warning sys-
tem 1s powered by the dc essential bus through a cir-
cuit breaker, marked LAND GEAR WARN, located
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 ex-
tension power source for the nose gear assembly.

. The nose gear assembly retraction system can be

further utiized on the ground to kneel the helicopter
to facilitate cargo handling. The landing gear, con-

-trol panel, marked LANDING GEAR CONTROL, is
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located on the cockpit console (figures 1-17 and
1-18)., The watertight hull, plus sponsons, provide
the helicopter with amphibious capabilities. Heli-
copters CH-3E [[§* and HH-3E EH» are equipped
with provisions for a fixed landing gear. -
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MAIN LANDING GEAR.

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

NOSE LANDING GEAR.

The single nose landing gear (24, figure 1-44),
mounted vertically at the centerline of the helicopter,
is free to rotate 360 degrees about the strut center-
line. All nose gear motion, including shock stroke,
kneeling, jacking, and retraction, is vertical. The
nose gear assembly is equipped with dual wheels, a
retracting cylinder, a pneudraulic strut and shimmy
damper, and attaching drag links and supports. The
entire pneudraulic strut acts as a piston which is
lowered or raised for retracting, jacking, and
kneeling. The nose gear may be kneeled (retracted)
14,8 inches s0 a8 to alter-the ground clearance of
the tail section to facilitate cargo handling. The
nose gear assemhbly is hydraulically locked in the
extended, retracted, or kneeled position. ; The
shimmy damper i8 utilized to minimize and offset
nose gear vibration encountered diuring forward
motion on the ground. A ckntering cam centers

the nose gear assembly when the helicopter is air-
borne. A nose wheel lock is installed to improve
ground stability of the helicopter on uneven terrain
and for use during rotor shutdown and engagement,

Nose'Wheel Lock Handle,

The nose wheel lock handle (12, figures 1-5 and

1-6), marked PARK LOCK, is located below a plate
marked NOSE GEAR PULL TO LOCK, on the pllot's
slde of the cockpit console. The nose whéel is lock-

ed by pulling the lock handle aft and up, and unlock-

ed by pushing aft and down.
LANDING GEAR ACTUATING SYSTEM.

&
The landing gear actuating system operates on 3000
psi hydraulic pressure, supplied by the utility hy-
draulic system to raise or lower the mainand nose
landing gear assemblies. Each main landing gear
is equipped with down-lock release limit switches
which prevent inadvertent retracting of the landing
gear when the weight of the helicopter compresses
the oleo struts. When airbbrne, ‘the struts extend
and close the contacts of the down-lock release
lmit switches. The landing gear control panel is lo-
cated on the cockpit console (figures 1-17 and 1-18),
Placing the landing gear control handle in the up
position retracts the landing gear. As the landing
gear retracts, limit switches are actuated that cause
the landing gear control handle warning light to show
an unsafe condition, the landing gear position lights
to go out, and a circuit to be completed that assures
electrical power to lower the gear. When the land--
ing gear is fully retracted, limit switches are actu-
ated causing the landing gear warning light to go out.
The main gears have then engaged the up-lock mech-

1-68

anism. The nose landing gear retraction phase is
then initiated and fluid is simultaneously directed to
the retraction port of the nose gear cylinder. As
the nose gear starts to retract, another limit switch
is-acutated and.causes the landing gear warning
light to show anunsafe condition. When the nose
gear is fully retracted, the up limit switch is actu-

-ated and causes the nose landing gear indicating

light to go out, and the portion of the circuit to the
control handle ‘warning light that pertains to the nose
gear is de-energized. The retraction side of the
nose gear cylinder remains energized to maintain
the nose gear in the retracted position. The land-
ing gear is extended by placing the landing gear
lever in the DN position. This completes the elec~
trical circuit to the solenoid valve that directs fluid
to the uplock cylinders of the main landing gears,
unlocks them from the up position, simultaneously
directs fluid to the actuator, and causes the landing
gear to extend. The landing gear control handle
warning light is energized to indicate the system is
in operation, When the main gears are fully extend-
ed, limit switches are actuated that energize the
main landing gear green lights and show a safe
(down) condition. The landing gear control handle

. warning light will flash whenever the helicopter is

flown at airspeeds of approximately 60 knots or less
and the landing gear is not down and locked. A
mechanical spring-loaded lock 1s"engaged to lock

the gears in the down position. As.the main landing
gear extension phase is initiated, theé retraction
port of the actuator is vented to return pressure .
that had been holding the nose gear inthe retracted
position, and hydraulic pressure is directed to the
extension port of the actuator to lower the nosg gear.
Hydraulic pressure that is retained in the actuating
cylinder prevents the nose gear from inadvertently
retracting. : o g

Landing Gear Control Handle bown-l.ock Release.

A manually operated down-lock release, locuted on
the landing gear control panel, marked DN 1L.CK
REL, provides a mechanlcal overyide of the landing
gear control handle down-lock soleénoid because of
an interruption of electrical power to the solenoid.
If the down-lock solenoid becomes inoperative, the
down-lock release ¢an be actuated to mechanically
release the landing gear-control handle from the

DN: position._ _

Nose Gear SWI!Eeh and Caution Light.

Kneeling (figure 1-43) is accomplished by placing
the switch, marked NOSE GEAR, NORMAL, KNEEL,
located on the overtiead switch panel (figure 1-13),
in the KNEEL position. After the heiicopter is
loaded, the nose.gear is jacked (hydraulically ex-
tended) to the static position by placing the switch,
marked NOSE GEAR, located on the. overhead switch
panel, in the NORMAL position. An advisory light, .
marked KNEEL SW ARMED, located on the pilot's’
advisory panel will illuminate when the kneel switch
is in the KNEEL position. The green nose gear
down 1light will be OUT and the red warning light tn
the landing gear handle will be on when the nose '
gear is kneeled.
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STATION
481.5

STATION
541.5 \

9FT 1HIN.
7FT 3IN.

KNEELED POSITION

~.
4815

STATION
541.5

6FT 3N 6FT 5N,

|

TFT9IN,

NORMAL POSITION

516814 (R1)

Figure 1-43, Landing Gear Knesled

Landing Gear Position Lights.

The landing gear position indicators, located on the
landing gear control panel under the general heading,
GEAR DOWN and marked LEFT, RIGHT, and NOSE,
are three press-to-test green lights. The lights
operate on direct current from the dc essential us
through a circuit breaker, marked LAND GEAR
WARN, located on the overhead dc circuit breaker
panel. The lghts will 1lluminate when the landing
gear 18 down and locked and will be out when all
three landing gears are up and locked. When any
one of the three landing gears is neither fully up
and locked nor fully down and locked, a red warning
light in the landing gear control handle will illumi-
nate.

LANDING 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 1s designed to a-
lert the pilot's whenever the landing gear 1s not down
at airspeeds below an actuating range of approxi-
mately 80 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 i8 increased above the actuating
range of approximiately 60 knots.

2. The landing gear is extended and locked.

3. The warning silence buttci_n 13 depressed.

NOTE

The warning signal cannet be silenced
by depressing the silence button at
airspeeds within the actnating range
of approximately 60 knots. -

The landing gear warning system operates on cur-
rent from the dc essentia] bus through the dc circuit
breaker, marked LAND GEAR WARN, located on

the overhead circuit breaker panel,
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Landing Gear Warning Signal Light and Test

The landing gear warning signal light, located in the
handle of the landing gear control handle lever, pro-
vides the pilots with a visual warning that the landing
gear is up or not locked down safely when at air-
speeds below the actuating range. The signal light
is the flasher type located in the landing gear control
handle on the landing gear control panel. The signal
lght will flash whenever the audible signal is heard,
or the gears are in transit between the up and down
positions. When all wheels are fully up and locked
or fully down and locked, the circuit 1s de-energized.
The warning light operates on direct current from
the dc essential bus through a circuit breaker,
marked LAND GEAR WARN, located on the over-
head dc circuit breaker panel. A landing gear
warning light test button, marked HDL LT TEST,

is located on the landing gear control panel. The .
test button 1s pressed to test the warning signal

light located in the landing gear control handle., The
warning light test circuit operates on direct current
from the dc essentlal bus, through a circuit breaker,
under the general heading INDICATOR LTS and
marked TEST, located on the overhead de circuit
breaker panel,

Landing Gear Warning System Silence Button.

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

I.ANDINO' GEAR ALTERNATE SYSTEM.

An alternate gear handle (25, figure 1-5), located on
the left side of the cockpit console, 1s used to lower
the landing gear should an electrical or hydraulic
failure occur with the landing gears in the up and
locked position. The handle mechanically unlocks,
the main landing gear up-locks, positions a direc-
tional valve, and discharges a 3000 psi preloaded
air hottle, The compressed air charge actuates -
valves that vent the return side of the actuators to
the reservoir and then drives the actuator to lower
the landing gears. Fluld from the APU accumulator
~ ig used to lower the nose gear. The {luid 18 directed
through an electrically actuated valve to the top
glde of the nose gear actuating eylinder to lower the
nose gear, After actuation of the alternate gear sys-
tem, the emergency release valves, located on the
right side of the main transmission well, must be
manually reset before the main gear emergency air
cylinder can be recharged and/or the landing gear
operated in a normal manner. If the air charge in
the cylinder has been 'depleted, when the alternate

landing gear handle is actuated, main landing gear- - -

hydraulic pressure is vented-back to the utllity reser-
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voir, the up-locks are disengaged, and the main
landing gears will lower by their own weight.

NOTE ‘
In case of complete electrical system

failure, the nose gear will automati-

cally extend.

BRAKE SYSTEM. | ‘

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

EMERGENCY EQUIPMENT.
PORTABLE FIRE EXTINGUISHERS.

-One hand-operated fire extinguisher (11, figure 3-6) ‘

is located on the tulkhead behind the pilot's seat. A
second fire extinguisher (17, figure 3-8) 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 ‘

Prolonged exposure (5 mimtes or
. ~more) to high-concentrations.of bromo~ -
: chloromethane {CB} or its decomposi -
tion products will cause proncunced
irritation of eye and nose and should
‘be avolded, : CB is:an anesthetic agent
-~ of moderate intensity, It is safer to-

.- use than previous fire extinguishing
agents (carbon tetrachloride, methyl-
;bromide). However, especially in con-
fined spaces, jadeguate respiratory and

.. . Bye protection from excessive exposurs,

.. including the use of oxygen when avail- '
- able, should be sought as soon ag the -
primary fire emergency will permit,

NOTE

Bromochloromethane is highly cor-

rosive to helicopter metal, paint, - A
and plexiglass, ' If the fire extin- - = = =¥
guisher starts to leak, theextin-= "~ - -
guisher should be inverted and the ; ot '

- control valve depressed (cover the
nozzle with a cloth or aim‘into a- - ‘
ean etc., to-cateh any Hquid which
may be discharged), This will 'te- L



lease the stored charge of pressurizing
gas with a minimum discharge of

fluid and render the extinguisher harm-
less, The extinguisher should be re-
turned to its bracket and be reported
for replacement in Form 781

FMRST AID KITS.

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

CREW ALARM BELL.

The crew alarm bell (1, figure 3-6), located over-
head in the cargo compartment, is used to warn
crew and passengers in an emergency., The crew
alarm bell operates on direct current from the
battery bus and is protected by a circult breaker,

marked CREW ALARM, located on the battery bus
circuit breaker panel. The alarm bell can be

gounded regardless of the position of the battery
switch,

Crew Alarm Bell Switch,

© The crew alarm bell guarded switch, with marked
positions ON and OFF, is located on the overhead

switch panel {(figure 1-13) in the pilot's compartment.

To operate the alarm bell, 1ift the guard and place
the switeh in the ON position. To stop the alarm
bell, return the switch to the OFF position.

PYROTECHNIC KIT.

Provisions are made on the hulkhead behind the co-
pilot's seat for mounting a pyrotechnic kit (10, fig-
ure 3-8) that contains a pisto]l and 12 cartridges.
The pyrotechnic kit 15 a water-tight floatable con-
tainer in which pistol and cartridges are stowed and
1s easily removed. On CH-3E helicopters Serial
Nos, AF66-13285 add subsequent, and all HH-3E
helicopters, 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 (12, figure 3-6) is installed below the
step at the pilot's compartment entrance. The axe
is secured by a bracket and a strap.

LIFE RAFTS.

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

Two 6-man life rafts {8, figure
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FIRE DETECTION SYSTEM.

The engines and APU fire detector systems provide a
warning in the event of fire in either of the engines or
the APU compartment. The APU fire detector sys-
tem uses probe type detector elements., The heat of
a fire causes illumination of the warning light on the
Iire warning panel in the appropriate fire emergency
T -handle on the overhead control panel for the en-
gines, and on the APU control panel. As the temp-
erature in the fire zone drops below the warning
point, the warning lights go out, Power for the sys-
tem is normally supplied by the No. 1 generator at
115 volts ac through the fire detector circuit break-
ers located on the ac circuit breaker panel. The en-
gine sensing elements are mounted on the firewalls
and are arranged in close proximity to the compres-
gor gsectlon, the turbine section, and the exhaust tail-
pipe of each engine. The sensing element portion

of the circuit terminates at the firewall, with the
sensors interconnected to form a single circuit for
each engine. The control units are located overhead
in the forward portion of the cargo compartment.
The function of the control unit is to continuously
monitor the sensing elements and the probe type de-
tector elements; and upon occurrence of fire, indi-
cate its location via a cockpit warning light for each
engine and an APU unit, An audible fire warning
system supplements the existing fire warning system
by providing an audible tone through the interphone
gystem, The tone is the same as used for the land-

"ing gear warning system, but the system is designed

to prevent one warning system from activating the
other system. The tone will be heard if a fire or
temperature condition in excess of 575°F is experi-
enced in either or bhoth engine compartments. The
tone will continue until the temperature drops below
5759F or until the affected fire warning light is de-
pressed. If a fire warning light s depressed to de-
activate the audible warning, the light will stay il-
luminated until the fire is out. or the temperature

has dropped below the warning point. When normal
conditions prevail, the system will automatically re-
get to the off position. The fire emergency T -handle [ |
for the affected engine will illuminate whenever a
fire occurs. A main gystem test switch is located
in the cockplt, adjacent to the warning lights, for
testing circuit electrical continuity when power is
applied to the gystem.

II:SII:E FIRE WARNING LIGHTS AND TEST SWITCI'I

The red engine fire warning lights and test switch
panel (20, flguje 1-14) are located on a plate, mark-
ed FIRE WARN, on the instrument panel. The lights
are marked No, 1 ENG and No. 2 ENG. The switch
has two marked positions, FIRE TEST and OFF.
The lights are pushbutton type that have a mamal
warning reset capability. The light(s) are depressed
when it 18 desired to de-energize the audible fire
warning system. In addition, four red engine fire
warning lights, two for each engine, are installed in
the engtne fire emergency T-handles, located below l
the decal marked FIRE EMER SHUTOFF SELEC -
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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 engine
fire emergency T-handle will illuminate in event of
a fire in the corresponding engine compartment.

To test the engine fire detector system, place the
gpring-loaded switch in the {(up) FIRE TEST position.
The fire warning lights on the instrument panel and
/in the fire emergency T-handles should go on. The
switch will return to the OFF position when released
and the lights will go out.

AUDIBLE FIRE WARNING SYSTEM.

An audible fire warning system is installed in addition to the
visual one. When the flre warning light button is depressed,
the audible signal is silenced but the light remains on until
the tegné)eratuse in the affected compartment cools below
301.77C (675"F). Power for the system is supplied by the
ac essential bus at 116-volts ac through the fire detection
1-ENG-2 circuit breakers, on the pilot’s circuit breaker panel.

APU FIRE WARNING LIGHT.

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

FIRE EXTINGUISHER SYSTEM.

The fire extinguisheér system for the helicopter are
of HRD (High-Rate-Discharge); Bromotrifluorometh-
ane (CF3Br) type. :

WARNING |

CF3Br 1s highly volatile and 15 not
easlily detected by odor. It is not
toxic and 1s lke freons and carbon
dioxide, causing danger primarily
by reduction of oxygen. D¢ not
allow liquid to contact the skin as
it may cause frostbite or low temp-
erature burns because of its low
belling point.

ENGINE FIRE EXTINGUISHER SYSTEM.

The engine compartment fire extingulgher system
consists basically of two charged containers of
Bromotrifluoromethane (CF3Br), discharge nozzles,
an overboard thermal discharge tube, discharge in-
dicator, circult breakers, electrical wiring, and the
neceasary controls. The CF3Br containersare lo-
cated in the aft main gear box fairing structure,
They are charged with 2.5 pounds of CFyBr plus a
nitrogen charge to propel the extinguishing agent into
the enging compartment. The forward fire extin-
guisher discharge tube is mounted on the center fire
wall near the compressor sectlon of the engine. The
rear fire extingulsher discharge tube 18 mounted on
the fire wall, aimed at the power turbine section of
the engine. A safety outlet.in each container is con-
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nected to the red thermal discharge indicator located

on the lower left side of the fuselage. In the event
container pressure hecomes excessive due to high |
temperatures, the safety outlet opens, the thermal
discharge indicator seal is ejected, and the container

is discharged overboard., A pressure gage on each
container facilitates a preflight pressure check.

When the spheres are properly charged. the pressure
gages should indicate the value within the range

shown on the decal adjacent to the gages. Power

for the fire extinguisher system is supplied by the

de essential bus system through the fire extinguisher -
circuit breakers located on the overhead control ‘
panel.

NOTE

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

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

Two T-shaped handles, below the decal markecd FIRE
EMER SHUT-OFF SELECTOR, are located on the
overhead switch panel (figure 1-13), The handle
marked NO, 1 ENGINE is for the No. 1 engine com-
partment and the handle marked NO. 2 ENGINE is for
the No. 2 engine compartment, When elther handle
is pulled down, dc power from the essential bus
actuates the shut-off valve, which closes the fuel lines
to the respective engine, selects the engine compart-
ment to which the fire extinguisher fluid is to be '
directed, and also energizes the circuit to the fire
-g@xtinguisher switch, The ends of the handles house
fire detector warning lights.

Engine Fire Extinguisher Switch.

An engine fire extinguigher switch, marked FIRE

EXT, located on the overhead switch panel (figure

1-13) in the pilot's compartment, has marked posi-
tions RESERVE,OFF, and MAIN. The fire extin-
guisher switch will return to the OFF position when
released. The lock lever type switch ia operative

only after one of the fire emergency shut-off selec-

tor handles has been pulled. When the engine fire
extinguisher switch 15 placed in the MAIN position, ‘
after the fire emergency shut-off selector handle

has been pulled, the contents of the fire extinguisher
sphere is discharged into the corresponding engine
compartment. When the engine fire extinguisher

switch is placed in the RESERVE position, after

fire emergency shut-off selector handle has been

pulled, the contents of the opposite fire extinguisher
sphere is discharged into the last selected engine
compartment. K fires should occur in both engines, .
pull the No. 1 engine fire emergency selector handle -
and switch the fire extinguigher switch.to MAIN, . ‘
then, pull No. 2 engine fire emergency selector

handle and switch the fire extinguisher switch to
RESERVE. This procedure will permit fire extin-
guisher agent to enter both engine compartments.



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

AUXILIARY POWIER UNIT FIRE EXTINGUISHIR
SYSTEM.

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

The container holds 2.5 pounds of CFgBr.

Auxiliary Power Unit Fire Detector and Extinguisher

Control Panel.

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

and OFF, in the FIRE EXTING position.

EMERGENCY EXITS.

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

PILOT'S COMPARTMENT SLIDING WINDOWS.

The pilot's compartment sllding windows are nor-
mally opened or closed by actuating the handle lo-
cated on the bottom of each window. The windows
may be opened and will lock in any detent position
when the handle is released. The sliding windows
can be jettisoned from any position, from open to

closed, to provide emergency exits. The manual

emergency release handles, marked EMER RELEASE

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

PERSONNEL DOOR EMERGENCY EXIT.

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

RAMP.
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The ramp consists of a forward and aft ramp that

can be opened hydraulically or manually to provide
an exit from the rear of the cargo compartment,

The aft ramp can be opened in flight, on the ground,
or on the water by placing the master switch, loca-
ted on the pilot's ramp control panel (figure 4-25),
marked RAMP MASTER SW, CREW-OFF-PILOT,
in the PILOT position, and placing the switch mark-
ed AFT RAMP in the DOWN position. When the
ramp master switch is in the CREW position, the

aft ramp may be opened by the crewmember, using
the crew ramp controls located above the ramp on
the right-hand compartment side panel. In the event
of an electrical or hydraulic failure, open the aft
ramp manually from inside the helicopter by pulling
forward on the handle attached to the manual shut-off
valve located on the right side of the cargo compart-
ment under a flap of soundproofing, marked EXIT
RELEASE HANDLE INSIDE. When the handle is
positioned forward, the manual shut-off valve is
actuated to vent the aft ramp cylinders, and a cable
attached to the handle releases the up-iock to unlock
the aft ramp. The ramp will open by its own weight.
The rate of opening is controlled by a restrictor.
The aft ramp may be opened from outside of the
helicopter by removing the handle from the clips be-
neath the cover on the aft fuselage, marked RAMP
EXIT RELEASE HANDLE INSIDE, and pulling the
handle down. The outside handle is connected by a
cable to the handle attached to the manual shut-off
vaive. The forward ramp may be opened from in-
side the cargo compartment by pulling up on the
manual override handles on top of the forward ramp
cylinders. The ramp will open by its own weight.
The rate of opening will be controlled by a restrictor,

WARNING §

The forward ramp shaild only be
opened on the ground

CARGO COMPAR"I' MENT WINDO\’IS.

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

WARNING

Prior to removing the left jettison.

window for access to the left sponson,
ensure the HF-103 radlo is off. The .
HF antenna emits high voltage radia- R
tion during HF transmission.
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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.

CAUTION

If the procedures cutlined are not
followed when removing or insert-
ing jettisonable windows while in
flight, the windows may be blown
overboard. If two ¢rew members

are available, one should hold the
window handles while the other opera-
tes the release levers.

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

PILOT'S AND COPILOT'S SEATS.

The pilot's and copllot's seats are located side-by-
gide 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 geats have a S«inch range of height
adjustment, and a S-inch forward and aft adjustment
and &re equipped with cushions that are interchange-
able with the pararaft and parachute. However, for-
ward and aft adjustment will he restricted to less

than 5 inches on aircraft equipped. with armor plating.

- Soat Height Adjustment Lever.

The seat height adjustment levers (21, figure 1-6)
are the rear levers at the right of the pilot's and
copilot's seats. The levers are pulled up to release
the height adjustment lockpins. :

Seat Foreward and Aft Adjustment Lever.

The seat fore-and-aft adjustment levers (22, figure
1-6) are the front levers on the right side of the
pilot's and copilot's seats. The levers are pulled
up to release the forward and aft seat adjustment
lockpins. The levers must he held up while the seat
is moved on the racks, forward or aft, as desired.
The lockping w'lll'automatiCally engage in any of
eight positions, when the levers are released, except
when restricted by armor plating.

Shoulder Hartess Lock Lever.

A two-position shoulder harness inertia reel lock
lever (20, figurg"-l_ -5) is located at the left side of
1-72

each seat. When the lever is in the unlocked (aft)
position, the shoulder harness cable will extend to
allow the occupant to lean forward; however, the
inertia reel will automatically lock if an impact
torce between two and three g's in any direction is
ancountered. When this occurs, the inertia reel
will remain locked until the lever is moved to the
locked position and then to the unlocked position,
When the lever is placed in the locked (forward)
position, the shoulder harness cable is locked so
that the occupant is prevented from leaning forward,
The locked position is used to provide an added
safety precaution when a erash landing is anticipated,

- or when desired during critical operations.

CREWMAN'S SEAT,

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

" CAUTION

To facilitate airerew egress in the
event of an emergency, the crew-
man's geat will not be occupied and
will be in the stowed position during
air refueling operations,

AUXILIARY EQUIPMENT.

The following ma,jor‘ systems and items are covered
in section IV:

Hea;t.ing Sysi;érh

Anti-Ice Systems

Communication and Associated Electrical Equipment
Lighting Equipment |

Au:dlia,:;yPowerUnit

Cargo Cm;n.ﬁal.-rfme.nt'.

Winch Instaliation

Resque ljoist

External Cargo Sling

Troop Carrying Equipment

Casualty Carrying Equipment

Miscellaneous Equipment
Windshield .Wiper System
Bilge Pump

Load Adjuster

Weapons System




FUEL = ENGINE AND APU JP~4
SEE SECTION VIl
AL TERNATE FUEL JP-§
SEE SECTION Vil
COMMERCIALLY APPROYED FUELS
SEE SECTION vII

OIL - ENGINE AND APU
MiL-L-7808 - NATD $YMBOL 0-14
OIL - MAIN, INTERMEDIATE, TAIL GEAR BOXES
AND CARGO WINCH
MiL-L-7808 - NATO SYMBOL 0-148
HYDRAULIC FLUID - PRIMARY, AUXILIARY
AND UTILITY SYSTEMS
MIL-H-3606 - NATD SYMBOL H-515
FIRE EXTINGUISHER AGENT - (]
ENGINE AND APU - CF3Br
PORTABLE - CB(CHaBC1) 5

|}

. BATTERY
., ROTOR BRAKE HYDRAULIC CYLINDER
. ENGINE OiL TANKS
. MAIN ROTOR HEAD RESERVOIR {ONE FOR EACH BLADE)
. DAMPER RESERYOIR
. APU AND NO. 2 ENGINE FIRE EXTINGUISHER BOTTLES
. UTILITY HYDRAULIC SYSTEM RESERVOIR
. PRIMARY HYDRAULIC SERVO SYSTEM RESERYOIR
. AUXILIARY HYDRAULIC SERVO SYSTEM RESERVOIR
. NO. 1 ENGINE FIRE EXTINGUISHER BOTTLE
. AUXILIARY POWER UNIT
. INTERMEDIATE GEAR BOX
. TAIL GEAR BOX
14. TAIL ROTOR HEAD OIL RESERVOIR
. APL HANDPUMP, GAGE AND PUMP HANDLE
. APU ACCUMULATOR
. MAIN LANDING GEAR
. EXTERNAL AUXILIARY FUEL TANK FILLER CAP (CH-3E [0
AND HH-3E HELICOPTERS)
. SPONSON
vl 20, AFT FUEL TANK FILLER CAP
21. FORWARD FUEL TANK FILLER CAP
2 22. ALTERMATE LANDING GEAR BOTTLE
3. CARGO WINCH
% %5 %" 3 24, NOSE LANDING GEAR
25. PRESSURE REFUELING ADAPTER (CH-3€ [ » AHD
HH-3E HELICOPTERS)
26: AIR REFUELING PROBE
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Figure 1-44. Servicing Diagram
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