FURL BOOST PUMPS,

1'wo Tuel boost pumips are located in the forward end
of cach fuel tank, Each tank has a No. 1 boost pump
and a No. 2 boost pump that are powered by 2 scp-
arate clectriczl circuits. The No. 1 boost pump in
‘each tank is powered by current from the No. 1 ac
generator and normally controlled by the primary
bus. The No. 2 boost pump in each tank {8 powered
by the No. 2 ac generator and normally controlled
by the primary bus. . The boost pumps are protected
by cireult breakers marked FWD TANK and AFT
TANK under the general heading FUEL PUMPS No,
2, located on the left console circuit breaker panel.

FUEL BOOSTER PUMP SWITCHES,

Four fuel booster pump switches, located on the fuel
management panel (figure 1-25), control the fuel
flow to the engine. The switches are In sets of two,
those for the forward tank marked FWD TANK,

while the two for the aft tank are marked AFT TANK,

Above each switch is a number 1 or 2 to designate
the pump in the tank controlled by that switch. Each
switch has two marked positions, PUMP (on position)
. and OFF. The fuel booster pumps, located In the
collector cans in the forward cell of each fuel tank,
supply fuel to-the engine driven pump when the
switches are in the PUMP position (FWD TANK

- and AFT TANK)

Fuel Booster Pump Fallure Warmng Lights.

Four prespure switches are tnstalled in the fuel
tanks, one in each cell, and are connected to the
preasure feed llne from each fuel booster pump. -
The fuel pressure switches are connected by direct
current to the essential bus through the warning
light circuit breaker, located on the overhead cir-
cuit breaker panel and marked WARN LTS, PWR.'
When the fuel booster pumps are first turned on, or
the fuel booster pump switches are tested, the fuel .
pump failure warning lighta will illumlnate and then
-go off. They are {lluminated until pressure is built -
up in the system. The switches close if the pumps

fail and the warning lights marked PUMP FAILURE,

on the fuel management panel (figure 1-18), will
flluminate.. Pressure must decrease to approxi~
mately 16-1/2 psl to energize the warnlng circuit.

FUEL LOW-LEVEL CAUTION LIGHTS,

The fuel ;low.—level caution lights are lo_cat'ed‘ on the
"caution panel on the pilot's side of the instrument:
panel. The lights marked FWD FUEL LOW and
AFT FUEL-LOW, will {lluminate when approximate-~
ly 210 to 280 poundl per tank remain in a 3 degree
nosedown attitude, or between 170 and 200 pounds.
per tank remain, when in a hover. The cautfon ..
lights are tested by the master TEST button on the
caution panel and operate on direct current from the
esgential bus and protected by circuit breakers ==~

marked LOW LEVEL FWD and AFT, located on the

overtiead circuit breaker panel

“-.pounds. per hour, are located on th
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: . o
_FUEL QUANTITY GAGES AND TEST SWITCHES,

The fuel quantity gages (figure 1-5):1' lociled on the
instrument panel, indicate the fuel quantily in each
tank in pounds. The tank unite capdeitance system
-used in this helic¢opter 18 practically unresponsive
to volumetric changes resulting from various tem-
peratures. The dielectric betweén the two electrodes -
will vary-as the fuel varies. The. tual guantily gages

are calibrated to measure this voltage differentlal in -
pounds of fuel, Refer to figure 1-26 for fuel gyanti-

- tied, The fuel quantity indicating system muy be

tested by pressing the fuel quantity gages test switch-
es (figure 1-5) marked FUEL GAGE TEST, FWD
TANK AFT TANK, located between the fuel quantity
gages. Pressing elther button-type switch.for ap-
proximately 10 seconds will induce a current re-

. versal which causes the needle to turn to zero. Upon

release of the test switch, the normal current should
cause the needle to return to the previous reading.
This test shows that the fuel quantity indlcating sys-
tem is operating correctly, The fupl quantity in«
dicating system operates on 115 volts alternating
current from sither generator or ,the inverter and

is protected by circuit breakers mqued QTY under
the gengral Yeading FUEL, located on the console
circuit’ breaker panel.

MANUA‘L FUEL snu'rorr VAvas

" The manual mel ahutofl va.lves, located under the

cabin floar, -aré turned off when it s necessary to
‘clean the fuel tank's tilter elementd.. An accéss
plate must be removed from the ﬂobr to gain gg~

._*,"ceas to the manual shutoff valves. i

|
FUEL FLOW IN'DICATOR ‘ .
Two fuel flow indicators (figure 1-3), callbrated in
instrument
panel. ‘The fuel flow indicators provide Indication of
the fuel consumption of the engines and operate on
electrical power from the ac essential bug through
circuit breakers marked FLOW,. 1-ENG-2, under the
general heading FUEL, located on the ac essential

" efrcuit breaker pa.nel

. FUEL FILTER BYPASS c"AUTION'iJGHTs.

‘The fuel filter bypass caution lights will lllummate

. whenever fuel bypasses thé fuel tilters of the re-
- gpective fuel tank, enabling the pilot to read the’
‘:markings FWD FUEL BYPASS and.AFT FUEL BY-

PASS. Fuel will bypass the filter whenever grit
.and partlcles clog up ‘the ﬂlter screen. .

PRESSURE FUELING DEFUELING SYSTEM.

The pres::ure fueunu defueling ‘system isa slngle
Ipoint fueling delueling aystem. The pressure re-

.Cha.nge_B 1225
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GRAVITY REFUELING PRESSURE REFUELING
FUEL | FULLY FUEL FULLY
TANK USABLE UNUSABLE SERVICED TANK USABLE . UNUSABLE SERVICED
s us U8 us s ' Us
GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS

FWD 344.35 2131.86 2.85 18.0 347.0 2339.6 FWD 938.35  2300.8 2.65 18.0 341.0 2318.8
TANK S . TANK
AFT 35038 2383.4 2.65 18.0 353.0 2400.4 AFT  M1.35  2321.2 2.65 18.0  344.0 2339.2
TANK TANK -
TOTAL 604.70 4724.0  5.30 36.0 100.0 4760.0 TOTAL 679.70  4622.0 5.30 36.0 685.0 4658.0
MAIN PRES- ,
TANKS SURE

MAIN

TANK
*ONE  106.0 720.8 4.0 2.2 110.0 748.0
AUX -
TANK - |
+ITWO  212.0 1441.8 8.0 54.4 220.0 1496.0
AUX
TANKS
TOTAL USABLE = WITHOUT 694.7GAL.  4724.0 LBS. TOTAL USABLE - WITHOUT 679.7 GAL.  4622.0 LBS.
FUEL AUX TANKS FUEL AUX TANKS
TOTAL USABLE  WITH ONE 800.7GAL.  5444.8 LBS TOTAL USABLE WITH ONE 785.TGAL.  5342.8 LBS.
FUEL ' AUX TANK . FUEL AUX TANK
TOTAL USABLE WITH TWO  906.7GAL.  6165.6 LBS.  TOTAL USABLE WITH TWO 891.7GAL.  gp63.6 LBS.
FUEL AUX TANKE FUEL AUX TANKS

NOTES

FUEL QUANTITY
JP-5 at 15.69°C (80°F)

»1. AUXILIARY TANKS REFUELED BY GRAVITY ONLY,
2. USABLE FUEL DETERMINED AT 0 DEGREE FUSELAGE ATTITUDE.
3. FUELDENSITYJP-3=0.8 PPG JP-4=86.5PPG.

Figure 1-26. Fuel Quantity Data

i
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sources are an ac external power recepthcle and a
" de-operated inverter used to energlze prestart en-
kine instruments. _

Allornating Current Power SQurees

Two 115/200 volt, 3 phase, 400 cpe.
generators {figure 1-3) are mounted on, and driven
by, the accessory drive section of the main gear »
box, The generator output capacity varies with tem- -
perature and altitude (approximately 30 KVA at sea
level to 22 KVA at 14000 feet). The accessory drive
rotor Tockout syltem makes posslble the bparation o

Changs 3 1:39,
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NO. 1
GENERATCR

VOLTAGE

REGULATOR

SUPERVISORY
PANEL

NORMALLY ENERQIZED &Y NO. 1 HE L e T T
GENERATOR, AUTOMATICALLY, ENER- | .. .~ oo o v
GIZED BY NQ. 2 GENERATOR IF ] CE ot e e

NQ. | GENERATOR Fails. =7 % 1 v

CAUTION PANEL * ATTITUDE, INDICATOR i'c;i?PuQT) s WINDSHIELD ANTIICE {PILOTF )

* ATUTUDE' INBICATOR '} ONSEE MOTE Do ump T-RCVR -1 70 = 1
OVERHEAD SWITCH » AUTO-STABE ® TACAN

® ENGINE ANTI-ICE * RAD ALT

* MAl COMPASS + DOPPLER

» NAYIGATION SYSTEM o IFF

& NO. 1 FUEL PUMPS (FWD & AFT) s HF

® NO. } RECTIFIER (SEE NOTE 2) ® RAWS

AUTOTRAMSFORMER
113V AC TO 26V AC

+ HYDRAULIC PRESSURE (ALXILIARY)
& HYDRAULIC PRESSURE (UTILITY)

AC EXTERNAL & CKE 28 EHl ADAPTER FOR MA.]

POWER RECEPTACLE

PHASE  FEEERNS
SEQUENCE
RELAY

EXT POWER ON

NO, 2
GENERATOR

' ¥

PRE-START ENGINE INSTRUMENTS

NORMALLY ENERGIZED BY EITHER
GENERATOR. AUTOMATICALLY ENERGIZED
BY OC POWERED INVERTER IF BOTH
GENERATORS FAIL OR FOR STARTING
WITH DC POWER

« ENGINE TORQUE AMPLIFIER (2)
« ENGINE FIRE DETECTCR (2)
+ ENGINE FUEL QUANTITY (2)

ISR

,‘W

s

oo
MR

AUTOTRANSFORMER
1153¥ AC TO 26V AC

« ENGINE TORGUE INDICATOR (2)
it B ¢ HYDRAULIC PRESSURE (PRIMARY)
+ TRANSMISSION OIL PRESSURE

SRR

CAUTION PANEL

SRR X

L ISOLATION TRANSFORMER B
§ 28V AC
RELAY , * ENGINE DIL PRESSURE {2)
AUTOMATICALLY DROPS 3

ENGINE PUEL FLOW (2)

NO. I GENERATOR LOADS
IF NO. 1 GENERATOR FAILS,
TRANSFERS NO, 2 GENER-
ATOR QUTPUT TO HO, 1
GENERATOR LOAD

LS00

NOTE

V. PILOT'S ATTITUDE INDICATOR NORMALLY POWERED
BY THE NHO, 2 GENERATOR WILL AUTOMATICALLY
TRANSFER TO THE NO. 1 GENERATOR LOAD IF EITHER

ENERGIZED BY NO, I GENERATOR
AUTOMATICALLY DROPPED IF NO.Y Or

GENERATOR FAILS, NO. 2 OENERATOR FAILS
2. IF NO, | GENERATOR FAILS NQ. 1 AND NO. 2 T/R'S ARE
POWERED BY NO. 2 GENERATOR, |F NO, 2 GENERATOR « ATTITUDE INDICATOR (PROTHSEE NOTE 1)
FAILS HO. 2 T/R IS DROPPED AND NO. 1 T/R IS RETAINED. + WINDSHIELD ANTIHCE (CQPILOT)
: . . :;: }Jér'!‘utxoaecen.«cte N
‘ : + HEATER BLOWER

#5355  ALTERNATING CURRENT + NO. 2 FUEL PUMPS (FWD' & AFT)

4D DIRECT CURRENT * NO. 2 RECTIFIER (SEE NOTE 2)

/747, ESSENTIAL BUS -

Figure 1-29. Electrical Power Supply System (Sheet 1 of 2)
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w1 tRANS T | Reverse [ oL
pomrn o cumrent  [UERASIITIVARL
RLCVIHIER * cyt.our S

J——

CAUYION PANEL

" 100VA/11SV AL
INVERTER

- DC EXTERNAL
POWER RECEPTACLE

N

)

ENERGIZED BY EITHER AC GENERATOR
THRU BOTH TRANSFORMER RECTIFIERS-
AUTOMATICALLY DROPPED IF EITHER
TRANSFORMER RECTIFIER FAH$/OR IF
EITHER GEMERATOR FAILS.

H-3H{C)IB-1

+ UTILITY RECEPTACLES

« CABIN HEATER CONTROL

« FLOOD HOVER LIGHTS AND CONTROL

-

L

TOAC
SYSTEM

RECTIFIER

CAUTION PANEL

Y curient

R N

RS

REVERSE

CUT-OUT.

ENPRGIZED BY EITHER AC GENERATOR THRU
EITHER TRANSFORMER RECTIFIERS. IF BOTH
RECTIFIERS FAIL. OR iF BOTH GEHERATORS
FAIL THE PRIMARY 8US 15 DROPPED.

|, AFT £UEL PUMP CONTROL (2)
 AUTQ STABE

o, CABIN DOME LIGHTS

. CONTROLLABLE $POT LIGHT

. CONTROLLABLE SPOT LIGHTS
CONTROL

/ ) -~ June.sop
o« COPRLOT'S FLIGHT
’Es U INSTRUMENT LiGHTS [HAXISATOR,
‘4 + FORWARD FUEL. PUMP Lacan
‘ CONTROL (2) LF.ADF
‘o +NO. 2 RADIO BUS WE
. ’ o

'

« NON FLIGHT INSTRUMENT LIGHTS
« PANEL & COMNSOLE UGHTS.
» FILOT'S FLIGHT INSTRUMENT LIGHTS
« ROTATING ANTHCOLLISION
CONTROL .
+ ROTATING ANTICOLLISIO
SEACON LIGHTS {2)
« SALYQ CONTROL
«CARGOSLING S
+DROP TANK JETTISON

PAIL.

_ENERGUZED BY EITHER AC GENERATOR

THRU BOTH TRANSFORMER RECTIPIERS.
ENERGIZED 8Y BATTERIES IF BOTH AC GEN-
ERATORS OR BOTH TRANSFORMER RECTIFIERS

ACCESSORY DRIVE

BEEPER TRIM

MaADE FOLD

COMPASS SYSTEM

ENGINE BIRE EXTINGUISHER (2)

ENOINE INLE? ANTLICE
CONTROL (2)

ENGINE OIL TEMPERATURE
INDICATOR (3} :

ENOINE AND OVERSPEED

uv .
22 AMP 'HR
BATTERY

L

v
22 AMP /HR
BATVERY

N
A

A

.

GOVERNOR NO. 1 ENGINE
GROUND OPERATION

FUEL CROSSFEED VALVES
FUEL HILEVEL SHUT.OFF (2)
FUEL LOW.LEVEL SHUT-OFF (2}
FUEL SHUT.OFF VALVES (2)
HOIST .

+ IGNITION

¢ v s e

INSTRUMENT EMERGENCY
LIGHT {COCKPIT DOME {RED)}

INVERTERS \FF

LANDING GEAR SIF

NO. | RADIO BUS 4 HF

PITOT HEAT =]

POSITION LIGHTS | RAD ALT
RAWS

SERVO SYSTEM
STARTER CONTROL (2)
STARTER POWER (2)
SUPERVISORY PAMEL {2)
TRANSMISSION OIL

TEMPERATURE INDICATOR
TURN AND $LIF INDICATOR
WARNING LIGHT POWER
WARNING LIGHT TEST
WINDSHIELD ANTHICE. CONTROL -
AUXLIARY FLOTATION GEAK. SYSTEM
AUXILIARY PUEL SYSTEW

A

EN

sy s
ERGIZED BY BATTERY

+ COCKPIT DOME LIGHT
+ COCKPIT SPOT LIGHT

{(WHITE}

F‘igu're 1-29. Electrical Power Suppiy System (SBheet 2 of 2)
PAGES 1-30C & 1-30D & FIGURE 1-29A DELETED
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both generators with the rotor system in a static
position. Voltage regulation for each generator is
provided by transistorized units, located in the
electronics compartment., Two supervisery panels,
located in the electronics compartment, provide .
control and protection of the electrical system from
underfrequency, overvoltage, undervoltage, and open
" phasge protection plus automatic switching of loads.
When both generator switches are in the ON position,

_the generators are connected directly to the helicop- .

ter's ac system, if the supervisory panel is satistied
that voltage output as well as frequency output are
within the prescribed limits during ground operation.
Generator cutin occurs at approximately 95. 8 through
101, 3 percent power turbirie speed when operating

in accessory drive and should drop out within -2
percent of the cutin value. (These figures assume a
2 percent tachometer system accuracy.) In flight,

the underfrequency protection of the supervisory
panels is eliminated by action of the microswitch
attached to the scissors of each landing gear. In this
condition, the generators will remain on line through-
out the entire normal rotor apeed range.

Inverter. The A00VA, 115V inverter 18 located on

- the left~hand aide of the electronics compartment.
The inverter is energized by dc power from the dc
essential bus and supplies power to the prestart en-
gine instruments during starting with de external
power or battery power. In event of double gener-
ator failure during flight, the inverter receives
power from the battery through the dc essential bus
to power the prestart engine instruments. TheBe
inatruments are the primary hydraulic 8ervo pres-
gure gage engine oil pressure gages, main gear box
oll pressure indicator, torque indicators, fuel flow
indicators, fuel quantity gages, and the fire detec-
tors. Wheputige or both generators are operating,.
the inverter is automatically shut off.

AC External Power Receptacle. The 115/200 volt,
400 cycle ac external power receptacle {figure 1-31}
ia located on the right side of the helicopter below -
the pilot's window. When an a¢ external power unit
is plugged into the receptacle and turned on, the en-
tire electrical power supply system is energized.

The automatic relaysfwhidh connect the power source

to the ac circuits:are located in the No, 2 relay
junction box, located in the nose section of the fuse-
- lage.-

NOTE

The typ external power cart that should be -
used foF ground operations is an AC, 115
. wolt,” 3 phase, A, B, C phase rotation, 400
cps, a standard square pin plug (WYE con-
nection} with'a minimum capacity of 30 KVA.

The minimum rated -1 external power unit that may
bé used for starting 1s 20-KVA units.

.proper ac external power phasae rotation.

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

Phase Sequence Relay.

The phase sequence relay is incorporated to sense
If, when
external power is connected to the he11c0pter, the
phase rotation of the external power cart is incor- -

. rect, ac external power will not be applied to the
. helicopter. However, {f the phase rotation is cor-

rect, the line contactor relay is energized by direct
urrent from the battery, thus allowing ac power into
thethelicopter. Therefore, when ac external power

18 connected and turned on, the battery switch must

alao be turned on momentarily to provide the
neceasary dc power for actuation of the line con-
tactor relay. Once ac power 1s applied to the heli-
copter's system, the transformer rectifiers will
supply the dc power and then the battery should be
turned off to prevent overcharging the battery. After
the No. 1 engine is started and operating at 104 per-
cent, it will be noted that the No. 1 ‘generator will op-
erate normally, but the No. 2 generator willnot.

" This is due to the manner in which the phase se~

quence relay 18 wired into the circuit on the No, 2
generator gupervisory partigl output. - When external
power 18 turned off or removed, tite No. 2 generator

' ~will operate normally

AlternatinECurrent Distribution. '

No. 1 Gggerato; ﬁg, During groand operation the
generator ¢an be energized by connecting

- ac external power. I dc external power 18 uged in-

stead of ac, or if the battery switch 1a placed in the
ON position, the prestart engine instruments portu.u}.~
of the No. 1 generator load will be energized {from
the Inverter. After the engine ia started, 1n either
condition, and the No. 1 generator reaches operating
speed, relays will connect the No. 1 generator to the
No. 1 generator load. H the No. 1 generator should

_ fail guring flight, relays automatically corinect the

No. 2 generator to the No. 1 generator load: and dis-

- connect the No. 2 geherator load except for the pi-
" lot's attitude Indicator and the No. 2 transformer

rectifier. I both generators fall during flight, the
pre-start engine instruments will be energlzed from

- the dc inverter operating on battery power.

. go_gjmtm During ground operation the
. genierator load can be energiged by connecting

ac external power. After the engine is started and
the No. 2 generator reaches operating apeed, relays

~ -connect the No. 2 generator to the No, 2 generator
- 'load, H the'No. 2 generator fails during flight, the

No, 2 generator load is dropped exoept for the
pilot's attitude indicator which i8 automatically
switched to the No, 1 generator load. The No. 2
generator load is aleo dropped when the No. 1 gen-

- erator falls and the No. 2 generator i8 automatically
‘connected to the No, 1 generator load. The pilot's

attitude indicator will continue to operate aa it will

also be connected to the No. 1 generator load.

-Generator Swltches.

The generator switches- are located on the overhead

awitch panel (figure 1- 6) in the pilot's compartment.

Cha.nge 5 1-31
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Figure 1-35. Collective Pitch Lever Grip

fluld to the utility system. The utility hydraulic res-
ervolr has a capacity of 1.09 gallens of hydraulic
0il. The utility hydraulic pump, located on the ac~
cessory drive section of the main gear box, provides
3000 psl hydraulic pressure, Equipment, operated
by the utility hydraulic system, includes the main
landing gear, rescue hoist, windshield wipers sys-
tem, and the automatic blade fold.

UTILITY HYDRAULIC PRESSURE INDICATOR.

The utility hydraulic pressure indicator {figure 1-5),
located on the instrument panel, operates on 26 volt
ac power from the number 2 autotransformer. The
gage marked UT indicates pressure in the utility
hydraulic system in psi. :

FPLIGHT CONTROL SYSTEM.
S ——

The flight control system 1s divided into three sys-
tems as follows: the main rotor flight control sys-

1-36 Change 2

tem, the tail rotor flight control system, and the
flight control hydraulic power supply system with
three unique characteristics; (1) the collective to

yaw couple, (2) the collective to the cyclic couple,
and (3) the negative force gradient installation. An
automatic stabilization system is installed which,
when engaged, provides corrections of limited au-
thority to the flight control system to cause the heli-
copter to respond in a stable manner to the maneuver
called for by the position of cyclic stick. This equip-
ment also functions to provide automatic cruising
flight and constant altitude. The description and
operation of the automatic stabilization equipment
are included in the paragraph AUTOMATIC STABIL-~
IZATION EQUIPMENT (ASE)} in this section. A
beeper trim system is installed to provide cyclic stick
"feel' and to facilitate hands-off control with the
automatic stabilization system in operation.

MAIN ROTOR FLIGHT CONTROL SYSTEM.

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

Collective to Yaw Couple.

When the auxiliary servo is pressurized, there is a
proportional but irreversible transfer of collective
pitch motion, into the tail rotor blade angle, (Col-
lective pitch motion will act to displace the tail rotor,
but tail rotor pedal motion will not affect main rotor
collective pitch blade angle,} This coupling pro-
vides automatic tail rotor torque change to compen-
sate for collective pitch changes. Tail rotor blade
angle changes result from both collective pitch lever
and tail rotor pedal inputs. Any combination of
collective pitch lever position and tail rotor pedal
position, wherein the total would exceed the system
limits, i8 non-attainable during flight, The collective
pitch lever has overriding authority and therefore is
always free to move within its full travel. If a col-
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movement; the m'tuatqrp move the stick unlil the'
heeper drim switch is ralpised. The cyclic stick may
be manaally- diapl‘wed fran the trimmed position, -
bul:a resistunce force cavsed by the spring tenaion
increases progr e%sively. :When the pressure o the
cyelie stick is releasad,, gpring tension returns the
stick-to the original tr{m. jposition. The force gradi-
ent - beeper trim Bystem: will operate as long as'
there is both de powen tq the essential bus and auxil-
jary. hydraullc preaaure tn the actuators.

o ’I‘ 1m witch, A ceper trim switch marked
BEEPER TRIM, ON and QFF is located on the over-
head switch panel (figure 3-6). The switch is the
master control for the: fqrce gradient - beeper;trim -
system. When the. swltch is placed in the ON posi-
tien, hydraulic pressure nlds the eyclic stick in
position. If the cyelie: sﬁ;ck is moved from this po-
sition, the spring’ aetion ¢of the force gradient sys-
tem will resist any movethent and attempt to return
the cychc stick to the inifial position. The spring
tension provides cyclig stick "feel” and amounts to
approximately 1-17/2 poupds initial forge plus 1/2
pound-for each one inch ¢f ‘cyclie stick’ movement,
When the switch is- ‘plaged in'the OFF position, the

‘fuselage to the right.

pensates for main rotor torque and changes the head-
ing of the fusclage to the left, or by decreasing the
tail rotor thrust which undercompensates for the
main rolor torque and changes the heading of the
Tail rotor control pedal move-
ments are transmitted to the tail rotor assembly by
mechanical linkage and cables. Control action'is -
assisted by the auxiliary serve system only. A hy- -
draulic damping device; incorporated in the control
linkage, prevents abrupt movements of the tail rétor
pedals which would cause sudden changes in thrust
developed by the tall rotor with resulting rapid yaw
acceleration and possible damage to the hellcopter.
The tall rotor pedal damper is inoperative when the
auxillary servo system is inoperatiye or shut off.
Yaw compensation {s accomplished by mechani-

cal linkage in the mixing unit which automatically
changes tail rotor blade angles for changes in collective
pitch without moving the pedals, unlessbothcollective
pitchand tajl rotor blade angle are at their maximum
limits in which case the pedal will be forced back with
collective pitch change. ' The mixing unit coordinates and
transfers independent movements of the lateral, forward,
aft, and directional {(yaw) controls to the primary servo-
cylinderl andthe tail rotor. The mixing unit integrates

force gradient system: {8 {noperative and the beeper

: collective pitch control movements with the lateral, fore-
trim syatem will not poﬂ;ttbn the cyclic stick.

and-aft, and directional systems, causing the controlsto o
move’ tha three primary servocylinders simultaneously
in the aame direction, and to change the pitch on the tail
rotor hlades:to compensate for the change in pitch of the

Beéper 'I‘ im The beepgv trim switches, located on
the pilot's’ and copilct'p qytlic stick grips’ (figqre

i- 37), havé: four marked: poattions' FWD, AFT, L,
and R. The four way thumb gwitch 18 sprlng-loa.ded
to the center {off) position, When the switch is
placed in any of the foyr pcsltions, hydraulic pres-
sure will drive the: cyslg gtick in the same direc~
tion, When the desired gyelic stick position is ob-
tained, the switch i relépsed., The action of the
force gradlent system wi]} then function about this
location of the cyclic. atick. :

Trim Release Button- Tho Bpring-loaded pushbutton
switches, located on the. pﬂot's and copilot's cyclic
stick grips (figure 1-87), are marked TRIM REL, To
change trim position: normally {without using the .

. beeper trim), depress thg trim release button, move
the cyclic stick to the new position, and release the .
trim release button. The trim release button.con- -
trols dc essential bus power to the trim agtuators.
The beeper trim and tyin; release switches are
powered by the dc essentjal bus and are protected by
a circuit breaker markeq BEEPER TRIM, located on
the overhead. circuit breq,kar panel.. .

TAIL ROTOR FLIGHT CQNTROL SYB'I’EM.

The functions of the tau ;vctor tlight control system
are to compensate for ma,tn rotor torque and provide:
a means for changing the heading of the helicopter, .

+ The torque developed by the main rotor blades turn-
ing counterclockwise tends to rotat¢ the fuselage in'a
clockwise direction. Grags weight, altitude, rate-of-
cHmb,. airspeed and the gorresponding power settings,
angl collective pitch will vary the amount of main :
rotor torque. To compenaaﬂ:e for torque variations,
the pitch and resulting; thiust of the tall rotor blades

* can be increased or deerpased Turns are accom-

plished by increasing tau rptor thrust which cvercom-
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-mn.in rotor blades, -

Tail Rotor Peda.ll.

The tail rotor pedals’ (ﬂgure 1- 4), one set in front of
the pilot and the other in front of the copilot, change
the pitch and thrust of the tafl rotor and, consequently
the heading of the helicopter. Pressing the left pedal
increases the tail rotor blade pitch which increases
thrust, ‘and turns the helicopter to the left. Pressing
the right pedal decreases tail rotor blade pltch which
decreages thrust, and allows the helicopter to turn to
the right. Tatl rotor pedal adjustment knchs-are
used to adjust the pedals for leg length, - Electrical
switches mounted’ on the foree link assernibly cancel
the directional sign:ls of the automatic stabilization
equipment when approximately 4 to 6 pounds of pres-
sure is exerted on the pedals. Toe brake pedals for -
the main landing gear wheel brakes are mounted on
the pilot's tau rotor peda.ls. " .

" Tail Rotor Pedal Adjustment«knobs.,

Tail rotor pedal adjustment ¥nobs are located on each
‘slde of the fuselage, just forward of the ash trays, in
the pilot's compartment. . The adjustment knohs are

~ connected. to . mechanical linkage that provide for fore-

and-aft adjustment of the tall rotor pedals. The knobs
are rotated to the right, as indicated by the arrow
marked FWD for forward adjustments and to the left,
as indieated by the arrow marked AFT for aft adjust-
ments. The pilot's tail rotor pedals are adjusted

with the knob in the right side of the cockpit and the
copilot's tail rotor pedals are adjusted by the knob on
the left side of the cockpit.



FLIGHT CONTROL SERVO HYDRAULIC SYSTEMS,
D e

The flight control servo hydraulic systems (figure 1-
38) consist of a primary and an auxiliary flight con-
trol servo gystem. The servo systems are reguired
for a power boost by the pilot to operate the controls.
The servos also prevent feedback of rotary wing
vibratory loads to the control sticke. Both servo
systems operate from independent hydraulic systems
and both utilize similar servo hydraulic units to vary
the nialn rotor and tall rotor blade pitch through the
mechahical linkage of the regiilar flight control sys-~
tem. Each servo unit consiste of a bypass valve and
sloppy link, power piston, pilot vaive, and the ASE
valve in the auxiliary servo units only. The flight
control system actuates the pilot valve which admits
hydraulic ofl into the servo unit. The servo unit.out~
put is connected to the flight control linkage to pro-
vide the power boost, The continuity of the direct
control linkage is maintatned from the controls in the
pilot's compartment 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 control

Unkage. Normally, both servo systems are in opera-
. tion at all times. o .

PRIMARY FLIGHT CONTROL SERVO SYSTEM.

~ The primary flight control servo system conaists of
three hydraulic servo units which connect the flight
control linkage to the stationary swashplate of the..

main rotor assembly, The gervos provide the power. -

necessary for the pilot in the operation of the main

rotor flight control system only. The three servo. =~

units of the primary servo system are located at the
stationary swashplate. All three servo units respond
simultaneously and move in the same direction in re-
sponse to movements of the collective pitch lever.
Two of the units (lateral servo units) respond simul~
tanpeously but move in opposite directions in responsge
to lateral movements of the cyclic stick. One of the
servo units (fore-and-aft servo unit) responds to fore-
and-aft movements of the cyclic stick. Since all
three movements can ocour simultaneously through
the action of the mixing unit, the position of any pri-

- mary. gervo unit is the result of the combined.input of
the cyclic stick and collective pitch lever. This re-
sults in a primary servo system in which any one -
servo has an effect on both collective pitch and eyelic
(1ateral or fore-and-aft) pitch. The three servo units
of the auxiliary servo system are located between the

- mixing unit and the flight controls. Each control input

acts independently on the corresponding auxillary

servo. The collective pitch lever positions the collec-
tive servo.. The cyclic stick positions either, or both,
the fore-and-aft servo or the lateral servo. This re-
sults in an auxiliary servo system in which only one
servo-has an effect on collective pitch, one on fore-

- and-aft cyclic pitch and one on lateral eyelic piteh.

The primary servo hydraulic pump is driven by the

accessory section of the main gear box. The primary

hydraulic system reservoir (figure 1-51), mounted aft
of the main gear box, has a capacity of approximately -

0.45 gallon of hydraulic ofl. The PRI SERVO PRESS

caution light will illuminate when the primary gervo

AUTOMATIC STABILIZA JON ]
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pressure drops below 1000 psi or is turned
off. .

AUXILIARY FLIGHT CONTROL SERVO SYSTEM,

The aukiliary 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 introducing automatic
stabilization corrective signals into the flight control .
systems and. reacts to flight loads in the event of pris
mary servo fatlure. The auxiliary servo hydraulie -
pump 18 driven by the main gear box accessory sec- '
tion. The auxiliary hydraulic system reservolr (fig-
ure 1-31), located aft of the primary hydraulic sys-
tem reservolr, has a capacity of approximately 0.45
gallon of hydraulic oll. The AUX SERVO PRESS
caution light will illuminate when the auxiliary servo
pressure drops below 1000 psi or is turned off.

FLIGHT CONTROL SERVO SWITCH.

Both the'pri-mn.ry and the auxiliary flight control ser~
vo systems are controlled by the same three position

. flight control servo switch, located on the collective

pitch grip lever {figure 1-36). The marked switch
positions are PRI OFF and AUX OFF. Both servo
systems are normally in operation with the switch in -
the unmarked center (ON) position. To turn.off the.
primary servos, the switch is placed in the forward -
PRI OFF position and to turn off the auxiliary servos, -
the switch ig placed fn the:aft AUX OFF position. = .,

- Bironger rotary rudder pedal forces and the absence -

of pedal damping will be encountered with the auxili- =
ary servos inoperative. The systems are intercon-
nected electrically in such a way that, regardless of -
the switch position, it 1s impossible to turn either
one off unless there 18 1000 psi in the remaining sys- -

~tem for proper operation. The servo shutolf valves .

operate on direct current from the éssential bus..

'S8ERVO HYDRAULIC PRESSURE INDICATORS. .

- The primary and auxiliary eervo hydraulic pressure

indicators (figure 1-5) located on the instrument .
panel, operate in alternating current from the No. 1 -
generator. The primary servo hydraulie pregsure = -
gage 18 also connected to the inverter.. If elther servo’
system malfunctions, the malfunctioning system may
be turned off and the helicopter flown on the other
servo gystem, ' If the pressure in elther the primary
or the auxillary system drops below 1000 psi, a pres-
sure switch prevents the other-gystem from being. -

- shut off, regardless of the pégition of the gervo

switch.

- The automatic ‘stabilization system (ASE) mantains
_the stability of the helicopter in its reference pitch

and roll attitudes, about the reference directional
heading, and at the engrged altitude, .to permit auto~

_matic hands-off {light and controlled hovering opera-
-tions. ASE used in this helicopter, differs from the
-auto-pilot used in fixed-wing aireraft in that it may
be engaged at all times, has l1ess control authority -
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AUTO STABE RELEASE BUTTO'NS

ASE is chsengap.od by depressing the butlons mnrked
AUTO STABE RELEASE which are located on both
the |)l|nl s and wpilot'l cyclic silck hrlpn (ngre
1-37. : ‘

BAR ALT nELEAS'E SWITCHES.

The harometric altitude controller is disengaged

momentarily.. when changing altitude, by holding down

e buttons marked BAR REL which dre locited on
hoth the pilot's and copilot's collective pitch lever
grips (figure 1-35),  After glabilizing attitude and
airapeed al the new altitude, the BAR REL button is
then relcased and the helicopter wxll be stabllized at:
the new altitude,

" Change 5 °
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HOVER INDICATOR.

Two hover indicators (figure 1-5), are installed

on the instrument panel. The indicators provide

a visual indication of doppler information during
automatic cruise flight. Each indicator coniains
gcale increment marks, located across the center
vertical and horizontal axis and along the left and bot-
tom sides of the dial face. (See figure 1-41,) Two
movable bars coincide with the center vertical and
horizontal axis scale marks of the dial and in a hover
intersect at a small circle marked on the dial face.
Two arrowhead-type pointers, one located on the

left hand side of the indicator move vertically up or
down coinciding with the vertical scale, and the other
pointer at the bottom of the indicator moves hori-
zontally left or right coinciding with the horizontal
scale. A mode selector switch is located at the
lower left hand edge of the hover indicator case with
marked positions A, C, and D. A mode selector win-
dow, located on the dial face of the indicator, operates
in conjunction with the mode selector switch and dis-
plays one of the letters A, C, or D to indicate the
mode of operation. Operation in the A mode connects
the hover indicator to the ASE. With the meter selec-
tor on the channel monitor panel (figure 1-40) in the
ASE position, the hover indicator will operate as a
null indicator, indicating the input to the ASE servo
valves. The hover indicator horizontal bar is used
to monitor the pitch channel; the vertical bar, the
roll channel; the vertical pointer, the altitude chan-
nel; and the horizontal pointer, the yaw channel. The
hover indicator scale factor in this mode is a 2 ma
per division of servo valve differential current, with
8 ma considered as hardover. Operation in the D
mode connects the hover indicator to the AN/APN-
175(V)-1 doppler radar. The horizontal bar indicates
heading velocities and the vertical bar indicates drift
velocities. Each increment on the hover indicator
horizontal and vertical scales indicates 5 knots with
a maximum of 20 knots. The vertical pointer indi-
cates vertical velocity, with each increment to 500
feet per minute full scale deflection equal to 2000
feet per minute up or down. To indicate forward
flight, the horizontal bar will move downward and

to indicate a drift, the vertical bar will move in
direction of the drift, therefore, the pilot flies into
the bar for correction back to hover position. In
both C and D modes the yaw pointer is disconnected
and should not move. An OFF flag on the upper dial
of the hover indicator is used in all three modes of
operation. In the A mode, the flag disappears when
the ASE is engaged. In the D mode, the flag dis-
appears when the doppler transmitter is turned on.
The C mode or cable mode is no longer operational
in this aircraft.

INSTRUMENTS,
L. "

MAGNETIC COMPASS.

A magnetic compass is located at the top center of
the instrument panel. A compass correction card
is located on the pilot's side of the instrument panel.

T.O. 1H-3(C)B-1
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Figure 1-41. Hover Indicator
FREE-AIR TEMPERATURE GAGE.

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

CLOCKS.

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

PITOT - STATIC SYSTEM.

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

TURN-AND-SLIP INDICATORS.

Two turn-and-slip indicators (figure 1-5) are installed
on the instrument panel, one in front of the pilot and
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Figure 1-44. Landing Gear Conirol Panel

CAUTION PANEL,

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

Caution Panel Master Light.

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

Caution and Advisory Lights Test Switch.

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

LANDING GEAR SYSTEM.
e e

The landing gear system consists of sponsons and

retractable main landing gear assemblies, a hydrau-

lic system, and a fixed tail wheel. The main landing
gear consists of dual wheels, equipped with hydrau-
lic brakes, that are attached to the sponsons by re-
tractable oleo shock struts. The maln landing gear
is equipped with a one shot pneumatic emergency
blow-down feature that permits lowering the main
landing gear. The main landing gear hydraulic system
(figure 1-45) operates on 3000 psi hydraulic pressure
from the utility hydraulic system. The system is
provided electric power from the dc essential bus
and i8 protected by a circuit breaker marked LAND
GEAR on the overhead circuit breaker panel. The
tail wheel, located beneath the tail fuselage, is full-
swiveling and self-centering and may be locked in
the center position. The sponsons are fixed, hollow,
outrigger-type floats attached to the fuselage that
enable the helicopter to maintain a level, upright
position in the water.

LANDING GEAR CONTROL PANEL.

The landing gear control panel (figure 1-44) marked
LDG GEAR CONT is located on the copilot's side of
the cockpit console. The landing gear actuating
lever, the warning light test button marked HDL

LT TEST, and the downlock release marked DN
LCK REL are located on the panel.

Landing Gear Actuating Lever.

The landing gear actuating lever on the landing gear
control panel marked LDG GEAR CONT has a
wheel-shaped knob and two marked positions, UP |
and DN, with directional arrows. The lever is actu-
ated to raise or lower the main landing gear. A

red warning light located in the wheel-shaped knob
is on when the landing gear is cycling. An elec-
trically actuated downlock solenoid locks the actu-
ating lever in the DN position when the weight of

the helicopter is on the landing gear. After becom-
ing airborne, the lock is automatically released
which permits the actuating handle to be moved to
the UP position. Should the downlock solenoid
electrical circuit become inoperative, a mechanical
downlock release marked DN LCK REL can be
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INDICATOR, located on the lower left side of the
fuselage. In the event pressure becomes excessive
within the container, a safety outlet opens, the
THERMAL DISCHARGE INDICATOR seal 18 ejected
and the container's cantents are discharged over-
board. On preflight check the pressure of the con-

. tainer in relation to the pressure/temperature chart
located on the inside of the inspection plate.

[t

ENGINE FIRE EXTINGUISHING SYSTEM.

A liquid Bromotrifluoromethane (CF3Br) fire ex-
tinguisher system is installed to enable the pilot to
extinguish an engine fire in either engine compart-
ment during flight. The liquid is stored under pres-
sure in two fire extinguisher liquid spherical con-
tainers (figure 1-49), mounted in the aft section of
the tranemiseion compartment. Each spherical
container has two valves that contain a disc which,
when broken by an explosive cartridge actuated by
the engine fire extinguisher switch, empties its
contents into the pre-selected engine compartment.
Cholce of engine compartments and spherical con- .
tainers is ‘made by pulling one of the engine fire
emergency selector handles. Tubing extends from -

one valve on each container to the No. 1 engine com~ -
partment and from the other valve on each container -

- to the No. 2 engine compartment. Within each en- -
gine compartment the tubing divides into four noz-
zles which extend along the inboard side of the en-
gine. The extinguishing liquid, when released
through the nozzles turns into a vapor that smothers
the fire. The spherical containers are equipped
with a pressure gage and a thermal discharge valve
which will discharge overboard outside of the heli-
copter 1if the temperature of tlL -gphere reach

93. 8° to 104.4°C (208° to 220°F), A thermal dis-
charge indicator is located on the outside of the
fuselage to the rear of the left eabin window. When
the spheres are properly charged, the pressure
gages should indicate the value within the range
shown on the decal adjacent to the gagea. The en-
gine fire extinguishing system operates on direct
current from the essential bus. Although designed

. primarily for combating an engine fire during Might,
the fire extinguishing system may be used on the
ground if other fire fighting equipment g ine!fectua.l
or not available, Be sure all ground personnel are.
clear. before using the system, ‘

WARNING
CF3Br 18 very volatile and is not easily detect- .
ed by odor. It is nontoxic and can be consider-
ed to be about the same as other freong and
carbon dloxide, causing danger primarily by
reduction of oxygen. . The liquid should not be
allowed to-contact the skin, as it may cause.

froatbite or low temperature burns becguse
of its low botltng potnt

[}

4

‘panel (figure 1-6),
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Egﬂ ne Fire Emergency Shutoff Selector Handles B
ngine ee Handles).

The T-Bhaped handles marked FIRE EMER SHUT-
OFF SELECTOR are located on the overhead switch
The handle marked NO. 1
ENGINE 18 for the No. 1 engine compartment and
the handle marked NO. 2 ENGINE is for the No. 2
engine compartment. When either handle is pulled
down, ac power from the essential bus actuates the
fuel shutoff valve which closes the fuel lines to the
respective engine and selects the engine compart-
ment to- which the fire extinguisher fluid {# to tie
directed and also energizes the circuit to the fire
extinguisher switch. The ends of the handles house
fire detector warning lights.

Engin e 1

gher

WARNING

After actuation of the first bottle, check and
reset the circuit breaker, if necessary, prior
i ] releasing the reserve bottle,

An engine fire extinguisher switch marked FIRE
EXT, located an the overhead switch panel (figure
1-8) In. the pilot's compartment, has three marked
positions, RESERVE, OFF, and MAIN. The guard-
ed switch 18 operative only after one of the fire
emergency stiutoff selector handles has been pulled.
When the engine fire extinguisher switch 18 held in
the MAIN position, after the fire emergency, shutoff -
selector handle hae been pulled, the contents of the

- fire extinguisher sphere is discharged into the.cor-

responding engine compartment. 'When the. engine
fire extinguisher switch is held in the RESERVE

.positton, after fire emergency shutoff selector

handle has been pulled and the switch returned from
the MAIN position, the contents of the opposite fire
extinguisher sphere are discharged into the selected
engine compartment. Pulling both enginé fire emer-
gency selector handles, and placing the fire extin-
gulsher switch in MAIN, discharges the contents of
each fire extinguigher's .sphere into the correspond-

ing. englne computments. When. thia occurs there i8

no reserve of fire extingnishing fluid. The swiich

~will return to the OFF position when released.

T |
PORTABLE FIRE EXTINGUISHER.

A portable ﬂre extinguisher (ﬂgure 1-3) ta lo-

cated at.the entrance to the pilot's compartment. The
COh tog-type extinguisher 1s held in place by a_
bracket with a tight-fitting, quick release, spring
steel clamp.  When using the extinguisher, the noz-

zle must be held in close proximity to the source of

the fire as the charge has a ehort duration oi ap-
proximately 30 seconds

FIRBT AID KITS.

One first aid kit (figure 1-3) 1s mounted in. the o
pilot's compartment on the control enclosure (broom--

S1a1
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closet). A second first atd kit is installed in the

cabin,

PYROTECHNIC PISTOL.

A pyrotechnic pistol and twelve signal cartridges
are stowed in a buoyant case (figure 1-3), located on
- the right-hand side of the pergonnel compartment
entrance. The case is opened by releasing the
catch at the top. The case may be removed from
the helicopter by gragping the handle and pushing
upward, then forward. Be sure the 14d 18 closed
and latched.

SIX/SEVEN MAN LIFE RAF-T.

Life rafts may be secured to the tiedown rings in the
cabin floor.

EMERGENCY EXITS.
w

For emergency routes of escape and exits, see ﬂg-
ure 3- 8 :

PILOT'S COMPARTMENT SLIDING WINDOWS, -

The pilot's compartment sliding windows are nor-
mally opened or closed by actuating the handle, lo-
cated on the bottom of each window. The windows
may be opened and will lock in any detent position
when the handle {8 released. The sliding windows
can be jettisoned from any position, from open to
closed, to provide emergency exits. The manual
emergency release handles marked EMER RE-
LEASE PULL are located on the lower edge of each
- window, inside the pilot's compartment. The win-
dows can be jettisoned outward and downward by
pulling the release handle in the direction of the
arrow. The windows can also be releaged from the
ontside by turning the handle marked EXIT RE-
LEASE - BRESS BUTTON-TURN HANDLE PULL
OUT WINDOW,

PERSONNEL DOOR EMERGENCY EXIT.

The lower door of the personnel door 18 normally
opened and closed by the handle marked OPEN and
LOCKED with direction arrows. The upper door of
the personnel door 18 normally opened and cloged by
the handle marked OPEN and CLOSED with a direc-
tion arrow pointing to open. The upper door can be
}ettisoned by pulling down on the yellow knobbed

handle marked EMERGENCY RELEASE, TURN with

direction arrow at lower aft corner of the upper
door, and pulling lower end of the support tubes -
from the fitting on the forward portion of the fuse- -
lage, and pushing outward. The panel also may be
released from the ouiside by turning the handle
marked EXIT RELEASE, TURN with a direction
arrow, located to the bottom and right of the window,
The lower half cannot be jettisoned.

CABIN DOOR.

The cabin door {8 normally opened and closed by the
handle marked OPEN with a direction arrow. The
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handle alao friction locks the door in any open posi-
tion to facilitate inflight operations that require the
door to be open. The cabin door window can be re-
moved to provide an additional emergency exit by
actuating the emergency release handle, marked
EMERGENCY RELEASE PULL with a direction
arrow below the ¢abin door wWindow. ~Around the
window 18 a 8oMd yellow line marked CUT FDR
EMERGENCY RESCUE.

'CABIN WINDOWS,
Bt s —

The two:cabin windows, one on edch side of the
cabin may be pushed out for emergency exit by .
sharply striking the corner of the window. Each
window is marked EMERGENCY EXIT WINDOW
PUSH OUT. Cabin windows are not sultable as -
batl out windows.

li'Il..OT‘Si COPILO'I?'Si AND FLIGHT MECHANIC'S §}
SEATS.
L]

The pilot's and copilot's seats are lc.)cated‘ side-by- -

side in the pilot's compartment. The pllot's seat is
on the right. The track-mounted seats are designed
to accommodate back-type parachutes and seat-type
pararafts (PK-2). ‘Both seats have a 8-inch range -
of height adjustment, a 6 1/2 inch forward and aft
adjustraent, and are equipped with aafety belts and
shoulder harnesses. The seats arée also equipped
with cushions that are interchnngaable with the para-

" raft and parachute, _
~ SBEAT HEIGHT ADJUSI‘MENT LEVER.

The seat height adjustment levers {figure 1.4) are
the rear levers at the right side of the pilot's and
copllot's seat. The lever 18 pulled up to release the
height adjustment seat lockping. The seats alded

by spring-loddsd bungees can then be adjusted for
height by varying the weight upon them. The lock-
pins will automatically engage in any of 12 positions.

SEAT FORWARD AND AFT ADJUSTMENT LEVER,

The seat forward and aft adjustment levers (ﬁgure
1-4) are the front levers on.the right side of the = .
pilot's and copilot's seat. The lever is pulled up to
release the forward and aft seat adjustment 1ockpins.
The lever must be held up while the seat 18 moved on
the tracks forward or aft as desired. The lockpins
will automatically engage in any of eight positions
when the lever is released

SHOULDER HARNESB LOCK LEV'ER

A two position shaulder harnesa inertla reel lock
lever {slocated onthe left ‘side of each seat. Whei
the lever is ih the unlocked: (aft) position, the
shoulder harness will extend to allow the occupant
to lean forwnfd; however, the inertia reel will
automatically lock if an impact force betweentwo
and three g's In any direction is encountered. -
When thie occurs, the inertia reel will remain
locked until the lever 18 moved to the locked

Pages 1-62A and 1-52B Blank deleted.
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position and then to tﬁe unlocked position, When AUXILIARY EUIPMENT

the lever lg placed in the locked (forward) posi«- J
" tion, the shoulder harness cahble is locked so : The following major systems and ltems are covered
that the occupant 18 prevented from leaning for- . In mection IV:.
ward. The locked position is used to provide an _
added safety precaution when a crash landing s . . Heating System .
:.:t;ﬁ:,]l)la:rd or when deslred during critical op Anti-Teiag Systems

Cominunication and Associated Electrical Equipment
: Lo _ Lighting Equipment. -
| FLIGHT MECHANIC'S SEAT, L Cabin (Cargo Compartment)

'The flight mechanic’s seat 18 installed on the ASE Rescue Holat -
control compartment (broom closet) wall, behind External Cargo Sling
the pllot's. The seal la removable but 18 normally _
folded against the ASE compartment wall, When Trpop Carrylng Equipment‘
the seat 18 in use it extends in front of the pilot's Miscellaneous Equipment

compartment entrance. The back and bottom of the
geat i8 made of canvas supported by metal tubing. A Windehield Wiper Bystem . o
safety belt 18 attached to the seat. ' Windehield Washer Bystem . |

APPROVEDFUELS .~ . JP-4OR JP:8

i .

N\ : . {SEE SHEET D) : ' _
: / 7 . APPROVED OIL (BNGINE) oo MIL- L7608
- : APPROYED OIL (ALL GEAR g '
okt BOXEY) MIL-L-23800

ATy >  HYDRAULIC KLUID (AUX.
_ £ . AND PRIMARY SERVOS AND .
- * \ UTILITY RESERVOIRS) e MILH-5606
N \ HYDRAUL IC FLUID { mun ROTOR .

DANPERS) MIL 5606

+ TAIL GEAR BOX
+ INTERMEDIATE GEAR BOX

+ FIRE EXTINGUISHER LIQUID SPHERICAL CONTAINERS -
+ AUXILIARY HYDRAULIC SYSTEM RESERVOIR

« UTILITY HYDRAULIC SYSTEM RESERVOIR

.« PRIMARY HYDRAULIC SYSTEM RESERVOIR

» MAIN ROTOR BLADES DAMPER HYDRAULlC RESERVOIR
- ENGINE DIL TANKS

. ROTOR BRAKE. HYDRAULIC CYL!NDER

. BATTERY -

+ LANDING GEAR EMERGENCY AIR BOTTLE

+ TAIL ROTOR PEDAL DAMPERS

. AUXILIARY BATTERY

. FORWARD FUEL TANK

. AUXILJIARY FUEL TANK (2}

. EMERGENCY FLOTATION AIR BOTTLE

. DELETED

. AFT FUEL TANK

< PRESSURE FUELING AND DEFUELING NOZZLE

- AIR REFUELING NOZZLE

+ MAIN FUEL TANK DUMP PORT

[ R il el e
OOVO N EWWN =OO® 0 oh WA

n

| Figure 1-49. Servlcing Dlagra.m (Bheet 1 of 4)
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SERVICING DIAGRAM
FUELS

SPECIFICATION FUEL JP-4, MIL-J-5624

| . : COMPARABLE
FUEL TYPE MILITARY SPECIFICATION = NATO SYMBOL COMMERCIAL Dmammou
- RECOMMENDED FUELS | o
Wide Cut Gasoline MIL.J-5624 _ \ F-40 ) : . JﬁT B
‘ e . Co -
Kerosene . MIL-J-6624 . - = F-44 © o JET A1
JP-5 . F-43 - S

THE RECOMMENDED FUEL FOR THIS ENGIH'E IS JP-4 OR JP-8, THE FOLLOWING us'rlm onrna THosE :
MILITARY NATO F-40 FUELS WHICH ARE INTERCHANGEABLE WITH JP-4. TURBINE ENGINE FUELS,
WIDE CUT GASOLINE TYPE, NATO F-40. \

UNITED STATES MIL-J-5624E. JP-4 .

GREECE o MIL-J-8824E = JP-4
NETHERLANDS . MIL-J-8BM4E JP-4
~ PORTUGAL MIL-J-S624E ~  JP-4
 TURKEY °© MIL-J-8624E Ip-4
BELGIUM - " BA-PT-2 o
"~ CANADA 3-GP-22D
FRANCE . . AIR 3407A
- GERMANY . VTL-8130-006 AM 1
ITALY AM-C-143F
' NORWAY D. ENG. R.D, 3486 I5S. 3Au.w.,
_ UNITED KINGDOM D. ENG, R.D, 2486 188. 3 AM, W
DENMARK = | . D, ENG. R.D. 3486 I55. 3 AM, W

,COMMERCIAL JET FUEL - CONFORM TO ASTM TYPE B JET B. THEBE !‘UELS HNIT STARTING TO
-65°F. NATO F-~40, SPECIFICATION’ MIL-J-5824, GRADE JP.4, S

COMMERCIAL DESIGNATION

CALTEX JET B, CALIF TEXAS OIL CO, :

'CITIES SERVICE TYPE B, CITIES SERV OIL CO.

"EBSO TURBINE FUEL 4, HUMBLE OIL AND REFIN'ERY
PUREJET TYPE B, THE PURE OIL CO.
ATF<4, STANDARD VACUUM OIL CO

. TEXACO AVJET JP-4 TYPE B '

COMMERCIAL J%:T PUELS - CONFORM TO ASTM TYPE A-l. JET AL THESE FUELS LIMIT m-mmm T
~-259 F, NATO ¥- 4. )

ARCOJET-1 *

* AMERICAN TYPE A-1-
CALTEX JET A-1.
440 UNIVERSAL TURBINE FUEL
CHEVRON AVIATION TURBINE FUEL NO. 1
GULFLITE TURBINE.FUEL A
ESSO TURBO FUEL)-A
KEROSENE - AVIATION TYPE
PUREJET TYPE A-1

- AEROSHELL 660

AVTURED
AVIATION TURBINE FUEL TYPE A
AVIATION TURBINE FUEL TYPE 1
CHEVRON TURBINE FUEL TYPE 1

Fig\lre 1-49. Bervicing Dla.gra.m (Sheet 2 of 4)'
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AFT-1A
407 AVJET K-B8

COMMERCIAL JET FUELS - CONFORM TO ASTM TYPE A, JET A, THESE FUELS LIMIT STARTING TO

-20°F, NATO F-30. |

ARCOJET-A-1
- AMERICAN TYPE A
S ' CALTEX JET A

CITIES SERVICE TYPE A )
CONOCO JET 50 - :
PHILLIPS KEROSENE, GRADE TF
PUREJET A e
RICHFIELD TURBINE FUEL A

' SINCLAIR SUPERJET FUEL

. AEROSHELL 640
AVTUR 40 Co
406 AVJET K-40

REFER TO NATO INTERCHANGEABILITY TABLES, T.O. 42B1-1-15, FOR NATO NATIONAL SPECIFICA-
TIONS FOR ALTERNATE FUELS IF THE NEED REQUIRES FUEL FROM NATO COUNTRIES,

A FUEL CONTROL ADJUSTMENT IS REQUIRED WHEN FUEL TYPE I8 CHANGED.
: - ' ALTERNATE FUELS o o
WHEN JP-4 OR JP-6 IS NOT AVAILABLE, FUELS LISTED IN T.O. 423B1-1-14 MAY BE USED AS ALTER-
 NATES. THE GROUPS ARE LISTED IN ORDER OF PREFERENCE. - ‘ : |

MDUNG OF FUELS 18 NOT RECOMMENDED BECAUSE OF PROBLEMS ENCOUNTERED WITH
' FUEL CONTROL SETTINGS. (Refer to MIXED FUELS V8. TYPE OF START TO EXPECT CHART,
SECTION VII). - R | - |

| - NOTE o |
MANUAL ADJUSTMENT OF FUEL CONTROLS MAY BE NECESSARY WHEN USING CERTAIN AL-
TERNATE FUELS TO AVOID EXCEEDING RPM & T5 OPERATING LIMITS. " :
JP-5 JET FUEL - THESE FUELS LIMIT STARTING TO -55° F, NATO F-44, SPECIFICATION MIL-J-5624.
WHEN JP-5 FUEL IS USED, THE FUEL DENSITY ADJUSTMENT ON THE FUEL CONTROL AND FLOW DIV-
/IDER WILL BE CHANGED TO THE JP-5 POSITION, SEE T.O. 3J-T88-3. THE FOLLOWING LISTING GIVES
THOSE MILITARY NATO F-4¢ FUELS WHICH ARE INTERCHANGEABLE WITH JP-5. *

|
CANADA ' ~ 3-GP-24C ) !

GERMANY VTL-0130-007 AM. 1 & 6130-010 A
ENGLAND D. ENG, R.D, 2466 158. 1 AM, 1 A ‘

WHEN CHANGING FROM JP-5 TO JP-4 FUEL AND WITH THE FUEL CONTROL AND FLOW DIVIDER NOT
PROPERLY ADJUSTED FOR THE CHANGE IN FUEL, HOT STARTS WILL OCCUR, HOWEVER, WHEN = .
CHANGING FROM JP-4 TO JP-§ FUEL UNDER THE SAME CONDITIONS, COLD HANGUPS OR SLOW ACCEL-
ERATION WILL BE ENCOUNTERED, o coL C ' : ' : ‘

COMMERCIAL JET FUEL - CONFORM TO ASTM TYPE B, JET B. .THESE FUELS LIMIT STA‘RTING.TO_
' -859F. NATO F-40, SPECIFICATION MIL-J-5624, GRADE JP-4 AND JP-5, JET A-1.

FOR AN ADDITIONAL LISTING OF APPROVED MILITARY AND COMMERCIAL FUELS REFER TO
T.O. 42B1-1-14. o S LT : o

' | . oms -
| ~ APPROVED OIL (ENGINE)  MIL-L-7808

o APPROVED OIL (ALL GEAR '~ -
. B BOXES) . MIL-L-23669 .

~ Figure 1-49. Servicing Diagram (Sheet 3 of 4)
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B
HYDRAULIC FLUID (AUX.

AND PRIMARY SERVOS AND
UTILITY RESERVOIRS) ~+ MIL-H-5606

HYDRAULIC FLUID (ROTARY
" WIND DAMPERS) _ MIL-H-5606 .

EXTERNAL ELECTRICAL POWER REQUIREMENTB
. DC 28 VOLTS, 750 AMPS CONTINUOU’S, 1000 AMPS INTERMITTENT

AC 115/200 VOLT § PHASE, A,B,C, PHASE ROTATION, 400 CPS, ‘A STANDARD BQUARE 6 PIN PLUG (WYE
CONNECTION), WITH A MIN'IMUM CAPACITY OF 30 KVA, .

NOTE

THE MINIMUM RATED EXTERN'AL POWER CART THAT MAY BE U’BED FOR S’I‘ARTING IS A 115
A.C. VOLT 3 PHASE 400 CPS.

" Pigure 1-49, Sérvicing 'Dia'g'rmﬁ (Sheet 4 of 4)



