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INTRODUCTION 

This booklet has been prepared by Vertol Division, 
The Boeing Company to provide you with a condensed 
referenc e to the various major systems of your CH
47A (Chinoo k) helicopter. This booklet has been de
signed for insertion into the present Condensed Check 
List binder. The information herein will not be re
vised on a 90 -day revision cycle, but will be reissued 
approximately every six months. 
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SECTION I 


GENERAL INFORMATION 


) THE HELICOPTER. 

GENERAL. 

The model CH-47A is manufactured by Vertol Division, 
The Boeing Company. It is a twin-turbine-engine 
tandem-rotary-wing aircraft designed for transporta
tion of cargo, troops, and weapons. The helicopter is 
powered by two Lycoming T55-L-5 shaft-turbine en
gines mounted on the aft fuselage. The engines simul
taneously drive two tandem 3 -bladed rotary wings 
through a combining transmission, drive shafting, and 
reduction transmissions. The forward transmission is 
mounted in the forward pylon above the cockpit (for
ward cabin section). The aft transmission, the com
bining transmission, and drive shafting are located in 
the aft pylon section. Drive shafting from the combin
ing transmission to the forward transmission is housed 
within L. tunnel along the top of the fuselage. A gas
turbine auxiliary power unit, which supplies hydraulic 
pressure for starting the engines, is mounted in the aft 
pylon section. A pod on each side of the fuselage con
tains a fuel tank. The helicopter is equipped with four 
nonretractable dual-wheel landing gear. The wheels of 
the aft gear are full-swivel type. An entrance door is 
located at the forward right side of the cabin fuselage 
section. At the rear of the cabin fuselage section is a 
hydraulically powered loading ramp. The pilot's seat 
and controls are located at the right side of the cockpit; 
the copilot's seat and controls are on the left. The 
normal gross weight of the helicopter is 25,500 pounds, 
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the design gross weight is 27, sao pounds, and the 
maximum alternate gross weight is 33, 000 pounds. 

ENGINES. 

GENERAL. ( 
The helicopter is powered by two Lycoming TSS-L-S 
shaft-turbine engines housed in separate nacelles 
mounted exte rnally next to the aft pylon section. Each 
engine develops 2,200 shaft horsepower at military 
power and 1, 8S0 shaft horsepower at normal rated 
power. The TSS-L-S engine is made up of two main 
sections: A gas producer section and a power turbine 
section. The gas producer supplies hot gases for 
driving the power turbine; it also mechanically drives 
an engine accessory gear box. The power turbine shaft 
extends coaxially through the gas producer rotor and 
rotates independently of it. The gas producer section 
and the power turbine section are connected only by the 
hot gases passing from one section to the other. Dur
ing starting of the engine, air enters the engine inlet 
and is compressed as it passes through the seven axial 
stages and one centrifugal stage of the compressor 
rotor. The compressed air passes through a diffuser. 
Some of the air enters the combustion chamber where 
it is mixed with starting fuel and is ignited by two igniter 
plugs located at approximately the 3 and 9 o'clockposi
tions; some of the air is directed to fuel vaporizers. 
After the engine is started, the igniter plugs and start
ing fuel are automatically shut off, and metered fuel is ( 
supplied to the vaporizers. Hot expanding gases leave 
the combustion chamber and drive a single -stage com
pressor turbine, which drives the compressor rotor. 
Remaining energy from the combustion gases drives 
the two-stage power turbine which drives the power 
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output shaft to the engine transmission. The T55-L-5 
engine lubrication system consists of an integral oil 
tank which is located inside the air inlet housing and 1S 

serviced with approximately 4 gallons of lubricating oil 
of which I. 85 gallons is usable. (
ENGINE POWER CONTROL SYSTEMS. 

Each engine is controlled by a separate power control 
system consisting of controls in the cockpit and a fuel 
control unit on the engine. Each system provides auto
matic control of both engine gas producer rotor speed 
and power turbipe speed in response to any setting of 
the engine controls selected by the pilot. Both engine 
gas producer rotor speed (nI) and power turbine speed 
(nIl) are controlled by the fuel control unit, which 
varies the amount of fuel delivered to the engine fuel 
vaporizers. The fuel control unit automatically pre
vents power changes from damaging the engine regard
less of the rate and sequence inwhich they are applied. 
Fuel flow is automatically modified to compensate for 
changes in outside air temperature and compressor 
dis charge pre s sure. 

ENGINE FUEL CONTROL UNITS. 

Each engine fuel control unit contains a dual element 
fuel pump, agasproducer speedgovernor, a powertur
bine speed governor, an acceleration-deceleration con
trol, a shaft powe r and torque limite r, a shutoff valve, 
and a main metering valve. Mounted on the fuel control 
unit are two levers: a gas producer lever and a power ( 
turbine lever. The output power of the power turbine 
(a function of speed and torque) is limited by limiting 
the maximum fuel flow to the gas produce r. The maxi
mum gas producer rotor speed is set by the engine con
dition lever in the cockpit. The engine condition lever 
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electromechanically positions the gas producer lever, 
which controls the shutoff valve and the operating level 
of the gas producer. During flight the engine condition 
lever is left at the maximum limit and the output shaft 
speed is regulated by the power turbine speed gover
nor. The power turbine lever is electromechanically 
positioned by the engine beep trim switches. The out
put shaft torque is limited by the shaft output torque 
limiter, which reduces the maximum fuel flow when 
the power turbine speed is reduced. The position of 
the main metering valve is determined by the gas pro
ducer speed governor, power turbine speed governor, 
the acceleration-deceleration control, or the shaft 
power and torque limiter, depending on engine require
ments at that time. The governor or the control unit 
demanding the least fuel flow overrides the others in 
regulating the metering valve. 

The power turbine speed governor senses the speed of 
the power turbine and regulate s the amount of fuel 
which is supplied to the gas producer. This slows down 
or speeds up the gas producer rotor so that the power 
turbine, and therefore the rotary-wing system, remains 
mains at nearly constant speed as the loads vary. 
When the pitch of the rotary-wing blades is zero, the 
amount of power being supplied by either engine is at a 
minimum. As the pitch is increased, more power is 
required from the engine to maintain constant rotary
wing speed; thus power turbine speed (nIl) starts to 
drop. The power turbine speed governor senses the 
drop of nII and increases the amount of fuel to the gas 
producer, thus creating more hot gases for the power 
section of the engine. This increases nIl until it has 
returned to the governor setting. Decreasing pitch 
causes nII to increase. The power turbine governor 
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senses this increase and reduces the arrlOunt of fuel to 
the gas producer, thus decreasing the amount of hot 
gases for the power turbine and reducing nIl to the gov
ernor setting. 

The power turbine speed governor design is such that ( 
it will allow the power turbine output speed to decrease 
approximately five percent when the power loading 
varie s from minimum to full load. This characteristic, 
droop, is eliminated by a droop eliminator linked to 
the thrust control rod. The droop eliminator auto
matically advances the power turbine lever to compen
sate for droop as pitch is increased. Another type of 
droop, which is only transient, occurs as a result of 
the time required for the engine to respond to changing 
loads. 

ROTARY-WING SYSTEM. 

GENERAL. 

The helicopter receives its lift from the rotary-wing 
system which consists of two fully articulated counter
rotating rotary wings. The forward rotary wing is 
driven by the forward transmission through a short 
vertical drive shaft. The aft rotary wing is driven by 
the aft transmission through a vertical rotary-wing 
drive shaft. Each rotary wing is made up of three 
rotary-wing blades which are interchangeable on their 
own head and a rotary-wing head. The rotary-wing (,
head consists of a hub connected to three pitch-varying 
shafts by three horizontal hinge pins. These pins per
mi t blade flapping. Stop s on the top and the bottom of 
the hub limit the blade flapping motion. Mounted co
axially over the pitch-varying shafes are pitch-varying 
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housings to which the blades are attached by vertical 
hinge pins. These pins permit blade leading and lag
ging. Eachpitch-varying shaft is connected to the pitch
varying housing by a laminated tie bar. Blade pitch 
changes are made through the pitch-varying shaft and 
housing. A direct-action shock absorber is attached to 
the blade socket and to the pitch-varying housing. 
When the inboard end of each shock absorber is dis
connected, the blades can be folded in either direction 
about the vertical hinge pins. Each rotary-wing blade 
is constructed of fiberglass boxes supported by ribs 
and bonded to a steel D-spar. This spar forms the 
leading edge of the blade. Balance weights, used to 
keep the blade in track, are contained in the blade tip. 
Seven lubricating oil tanks are contained in each rotary 
wing: a tank on the top of the hub with oil for the hori
zontal hinge pin bearings, and a separate tank for each 
vertical hinge pin bearing set and for each pitch
varying bearing set. 

TRANSMISSION SYSTEM. 

GENERAL. 

Engine power is supplied to the rotary wings through a 
mechanical transmission system. The transmission 
system consists of a forward transmission, an aft trans
mission, a combining transmission, two engine trans
missions, and drive shafting. Power from the engine 
transmissions is transmitted through separate drive 
shafts to the combining transmi s sion. The combining 
transmission combines the power of the engines and 
transmits it at reduced shaft speed through drive shafts 
to the forward and aft transmissions. Further speed 
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reduction occurs in these transmissions. Engine speed 
is reduced to rotary-wing speed by an overall ratio of 
66:1. 

Each transmission has a completely separate lubrica
tion system. Oil pumps supply oil to lubrica.ting jets ( 
in the transmissions. An oil pump for the engine trans
missions and the combining transmission is contained 
in the top of the combining transmission below a three
compartment sump. The forward transmission oil 
pump is mounted on the bottom of the forward trans
mission. The oil pump for the aft transmission is on 
the accessory gear box. Three oil coolers ar.e located 
in the aft pylon section. One cooler, composed of three . 
separate sections, is for each engine transmis sion and 
the combining transmission. The other two coolers 
are for the forward and aft transmissions. Air for ' 
these coolers is drawn into the pylon section by a fan 
driven by the aft transmission. 

Mounted on the rear of the aft transmission is an ac
cessory gear box. This gear box receives power 
through a sprag overrunning clutch to drive two gen
er:ators, three hydraulic pumps, one lubricating pump, 
and one hydraulic motor. The sprag clutch permits 
operation of the accessories by the auxiliary power 
unit without the aft transmis sion operating. A sprag 
clutch is also contained in each engine transmission. 
If an engine fails, the transmission system will con
tinue to function without drag from the inoperative en (
gine. Each engine transmission has a magnetic chip 
detector plug which is connected to a respective red 
warning light inside the aft pylon above the transmis
sion oil coolers. Magnetic drain plugs are installed in 
the other transmissions. A dephasing unit is built into 
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the combining transmission to permit quick dephasing 
and phasing of the rotary wings. 

FUEL SUPPLY SYSTEM. 

) GENERAL. 

The fuel supply system furnishes fuel for the two en
gines, the heater, and the auxiliary power unit (apu). 
This system consists of two separate fuel systems 
connected by a crossfeed line and valve. Each system 
consists of a fuel tank contained in a respective pod on 
the side of the fuselage, two ac operated fuel booster 
pumps, two float- controlled solenoid valve s, and a fuel 
valve (firewall fuel shutoff). Each booster pump de
livers fuel under pressure to a respective solenoid 
valve. Fuel flows from the normally open float control 
solenoid valve through the fuel valve and thence 
through the fuel control unit. Float switches next to 
the booster pumps inside the fuel tank and a pressure 
switch downstream of the solenoid valves are electri
cally connected to the solenoid valves through relays. 
If a float switch becomes exposed from the fuel and the 
differential pressure across the respective solenoid 
valve is less than 10 psi, as sensed by the pressure 
switch, the solenoid valve will cIo se. If one of the 
booster pumps fails or becomes exposed, a check valve 
prevents flow back into the tank. Vent line s extend 
along the top of each fuel tank; fuel cannot escape 
through these lines in normal helicopter attitudes.) 
Fuel is normally delivered from the left tank to the apu 
fuel control unit by a separate dc operated booster 
pump. Fuel system switches are located on the over
head panel in the cockpit; caution lights are located on 
the console. 

" 
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ELECTRICAL POWER SUPPLY SYSTEM. 

GENERAL. 

Alternating current is the pri:mary source of power 
used to operate the electrical and electronic equip:ment. ( 
Two ac generators (alternators), driven by the acces
sory gear box on the aft trans:mission, produce 208
volt 3-phase 400-cycle current. The accessory gear 
box is driven by either a hydraulic :motor powered by 
the auxiliary power u n it or by the aft trans:mission 
through a sprag clutch. The ac syste:m provide s 28
volt direct current through two transfor:mer-rectifiers 
located in the forward section of the left fuselage pod. 
Direct current is also supplied by a 24-volt nickel
cad:miu:m batte ry. On the ground, both 208-volt 3-phase 

. (: 

alternating current and 28-volt direct current are sup
plied by connecting an external power source to the 
external power receptacles. If only ac external power 
is utilized, dc power is supplied by the helicopter 
transforme r-rectifiers. If both ac and dc external 
power is us e d, the transformer-rectifiers are auto
mati cally disconnected from the buses. If only dc ex
ternal powe r is available, the apu :must be used to pro
vide ac power. Circuits are protected by circuit 
breakers. The electrical load is divided between the 
two ac gene rators. Should one generator fail, the other 
automatically will take over the entire load. \'. 

AC SYSTEM. ( 

The ac system supplies 208-volt 3-phase 400-cycle 
current from the No.1 ac generator to a pri:mary 3 
phase bus and from the No.2 ac :senerator to a sec
ondary 3-phase bus. An auxiliary 3-phase bus is 

14 



connected to the primary bus through an auxiliary bus 
relay. The ac operated equipment is powered by these 
three buses. Some of the equipment is operated by 
lIS-volt single-phase alternating current. Other equip
ment is operated by 28-volt ac power supplied through 

) 	 a transformer. The ac system is protected from over
voltage, undervoltage, and underfrequency conditions 
by a generator control panel. A bus tie relay is located 
between the primary and secondary 3-phase buses. If 
either generator fails, this bus tie relay close s auto
matically to connect the disabled bus to the operating 
generator. This ensures the continuous operation of 
all ac equipment. During engine starting, the No.2 
generator, the No.2 transformer-rectifier, and the 
2G8-volt ac, 3-phase auxiliary bus are cut out of the 
system to reduce the starting load on the auxiliary 
power unit. External ac power is supplied to the ac 
buses of the helicopter by connecting the external ac 
power source to the ac external power receptacle. 
Application of external power closes the ac external 
power relay which connects the power source to the 
primary bus. If the primary bus is already energized 
by the helicopter generators, an interlock circuit be
tween the external power relay and the main relays 
prevents the use of external powe r. If the exte rnal 
power phase sequence is unlike that of the helicopter 
bus, a phase s e quence network prevents the external 
power relay from closing. 

DC 	SYSTEM. 

The dc system supplies 28-volt direct current from 
the No. I transformer-rectifier to a primary bus and 
from the No.2 transformer-rectifier to a secondary 
bus. The ac system supplies input power to the 
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transformer-rectifiers. A radio bus is connected to 
the primary bus through a radio bus tie relay which 
opens during engine starting to reduce starting load. 
An emergency bus is connected to the primary bus 
through an emergency bus relay. The 24-volt nickel . 
cadmium (chemically basic) battery, located in the for ( 
ward section of the left fuselage pod, supplies emer
gency dc power and power for the apu starting circuits 
through a battery relay. The battery capacity is 11 
ampere-hours. A bus tie relay is located between the 
primary and secondary buses. If either transformer
rectifier fails, the respective transformer-rectifier 
failure relay energizes and the bus tie relay closes 
automatically to connect the disabled bus to the oper
ating transformer-rectifier. This ensures continuous 
operation of all dc equipment. External dc power is 
supplied to the dc buses of the helicopter by connecting 
the external dc power source to the dc external power 
receptacle. Application of external power closes the 
dc external power relay which connects the power 
source to the primary bus. If the polarity of the exter
nal power is reversed, a blocking diode in the circuit 
of the external power relay prevents that relay from 
closing. 

HYDRAULIC POWER SUPP L Y SYSTEM. 

GENERAL. 

The hydraulic power supply system is made up of three ( 
completely separate systems: aNo. 1 flightcontrolsys ' 
tern, a No.2 flight control system, and a utility system. 
Each system contains a separate variable -delivery 
pump and a separate tank. The No. 1 flight control 
system powers one set of the four dual upper boost 
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actuators, one set of the three dual stability augmenta
tion system extensible links, and one set of four dual 
stick boost actuators. The No.2 flight control system 
powers the other set of each of the above actuators. 
The utility system supplies hydraulic power to operate 
the auxiliary power unit motor-pump, the two engine 
starter motors, the ramp actuating cylinders, the cargo 
door actuator hydraulic motor, the brakes, the swivel 
locks, the rotor brake, the cargo hook actuator, the 
winch hydraulic motor, and the acce s sory gear box 
motor. The starting section of the utility system con
tains an accumulator and a hand pump. When fully 
charged, the accumulator contains enough pressurized 
fluid to operate the auxiliary power unit motor-pump 
for apu starting. Another accumulator is contained in 
the utility system for the rotor brake. This accumula
tor provides reserve supply of pressure for the rotor 
brake w hen the utility system is not operating. Mounted 
on each accumulator is a separate air pre ssure indi
cator. Normal operating pressure for the hydraulic 
systems is 3,000 psi. During engine starting, the aux
iliary power unit delivers 4,000 psi to run the engine 
starter motors. Pressure reducers are contained in 
each system for reducing main pressure to the pres
sure required for operation of various units of equip
ment. The capacity of each flight control system tank 
is 10.5 pints of fluid. The utility system tank capacity 
is 12.7 pints of fluid with the ramp up. 

FLIGHT CONTROL SYSTEM. 

GENERAL. 

The helicopter is controlled by changing the pitch of 
the blades either collectively or individually. Pitch 
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changes are made by the pilot's movement of the flight 
controls which include a thrust control rod, a cyclic 
stick, and directional pedals. The pilot's controls are 
interconnected with the copilot's controls. Flight con
trol movements are transmitted through a system of 
bellcranks and push-pull tubes to a mixing unit located ( 
just aft of the cockpit adjacent to the forward trans
mission. The control movements are mixed to give 
the correct lateral cyclic and pitch motions to the ro
tary wings through dual hydraulically powered actua
tors. These boost actuators are located under each 
swashplate. Each set of the dual actuators is powered 
by a separate hydraulic flight control system. The 
helicopter is vertically controlled with the thrust con
trol rod through appli cation of equal collective pitch 
to both rotary wings. Directional control is obtained 
with the dire ctional pedals by imparting equal but op
posite lateral cyclic pitch to the rotary wings. Lateral 
control is obtained by application of equal lateral cy
clic pitch to the rotary wings with the cyclic stick. 
The helicopter is controlled longitudinally with the 
cyclic stick through application of equal but opposite 
collective pitch to both rotary wings. 

DUAL STABILITY AUGMENTATION 
SYSTEM (SAS) (AN/ASW-24). 

The Stability Augmentation System (SAS) automatically 
maintains stability about the pitch, roll, and yaw axes 
of the helicopter. With SAS, it is possible to fly "hands 
off" for several minutes, and make coordinated turns, 
using the cyclic stick, through a wide range of forward 
speeds. SAS provides only limited authority (16 per
cent in the pitch axis, 20 percent in the roll axis, and 
40 percent in the yaw axis); sufficient overtravel has 
been built into the SAS so that the pilot retains complete 
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control in case of failure of the systeITl. The basic 
cOITlponents of the SAS are: three dual extensible links, 
two SAS aITlplifiers (control boxes), and a control 
switch ITlounted on the overhead switch panel. Power 
to operate and control the SAS is supplied by the 28

) 	 volt dc priITlary bus and the lIS-volt ac priITlary bus 
through four circuit breakers labeled NO.1 SAS DC, 
NO.1 SAS AC, NO.2 SAS DC, and NO.2 SAS AC, lo
cated on the overhead circuit breaker panel. 

DIFFERENTIAL COLLECTIVE 
PITCH SPEED TRIM. 

A fully autoITlatic differential collective pitch (dcp) 
speed triITl systeITl in incorporated in the flight control 
systeITl to provide a positive cyclic stick gradient and 
static speed stability. With increased stabilized for
ward 	airspeed, the cyclic stick position is further for
ward 	than it is at a decreased stabilized forward air 
speed. Without the dcp speed triITl systeITl, the stick 
gradient would be negative at an increased stabilized 
airspeed. If flight airspeed is constant and the heli 
copter is teITlporarily displaced longitudinally by gusty 
wind 	conditions causing an airspeed change, the speed 
triITl 	systeITl will return the helicopter to its original 
airspeed. 

LONGITUDINAL CYCLIC SPEED TRIM. 

A fullyautoITlatic longitudinal cyclic speed trim system 
and a manual longitudinal cyclic speed trim system are 
incorporated in the flight control system. The longitu
dinal 	cyclic trim system reduces the angle of attack of 
the fuselage relative to the airstream as forward air 
speed is increased, thus reducing fuselage drag. A 
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longitudinal cyclic trim actuator is installed under 
each of the swashplates. Signals are automatically 
transmitted to these actuators by either the speed trim 
control box or by commanded signals from the manual 
longitudinal cyclic speed trim switches on the console. 
When using the semi -automatic method of trimming, 
the cyclic trim indicators mounted on the center instru
ment panel are used. 

LANDING GEAR SYSTEM. 

GENERAL. 

The landing gear system consists of four nonretract
able dual-wheel landing gear mounted under the fuse
lage pods. The forward wheels are fixed fore and aft. 
The aft wheels are full- swivel (360 0 ) type which can be 

locked in a trailed position. Each gear has an indivi
dual air-oil shock strut. 

BRAKE SYSTEM. 

GENERAL. 

The four wheels of the forward landing gear are equipped 
with single-disk hydraulic brakes; the four wheels of 
the aft landing gear are equipped wi th single - di sk hy
draulic parking brakes. Only the forward brakes are 
applied by depressing either the pilot's or copilot's 
brake pedals. Both the forward brake s and the aft 
parking brakes can be applied and brake pressure can 
be maintained by pulling out the parking brake knob 
while the brake pedals are depressed. Hydraulic pres

sure for the brakes is supplied by the utility hydraulic 
system . 

( 
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EMERGENC Y EQUIPMENT. 

ENGINE FIRE EXTINGUISHER SYSTEM. 

The 	engine fire extinguisher system enables either the
) pilot or the copilot to extinguish a fire in either engine 

compartme nt. The syste m consists of two fire control 
handles, a fire extinguisher agent switch, and a fire 
detector test switch on the instrument panel; two ex
tinguisher agent containers mounted on the overhead 
structure at stations 482.00 and 502.00; and a main 
circuit breaker protection box mounted on the over
head structure at station 534.00. The containers are 
partially filled with monobromotrifluoromethane 
(BRF3C) and pressurized with nitrogen or oxygen. The 
agent in one or both of the containers can be discharged 
into e ither compartment. Selection of the compartment 
is made by pulling the appropriate fire control handle. 
Selection of the container is made by placing the fire 
extinguisher agent switch in the appropriate position. 

AUXILIAR Y POWER UNIT. 

GENERAL. 

The 	T-62T-2 gas turbine auxiliary power unit (apu) is 
mounted in the lower portion of the aft pylon section 
above the ramp. Intake air is draw n through an open
ing in the right-hand side of the aft p y lon section and 

) 	 the exhaust is discharged through a tunnel outlet on the 
centerline of the aft pylon section. The basic compo
nents of the apu are the gas turbine engine, reduction 
drive as sembly, hydraulic motor-pump, and the fuel 
control. The apu provide s hydraulic pre s sure from the 
motor-pump mounted on the reduction drive assembly 
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to hydraulically actuate the accessory gear box motor 
which rotates the accessory gear box pump, thus sup
plying the necessary 4,000 psi pressure to actuate the 
main power plant (T55-L-5) starter motors The apu 
can also be used to provide an alternate source of hy
draulic pres sure for the utility hydraulic system. The 
apu has a usable output shaft drive speed of 6,000 rpm 
producing a normal rated gas turbine output of 55 
horsepower at sea level, 1250 F. The apu oil supply is 
integral and contained within the sump of the reduction 
drive assembly. The maxi.mum allowable oil consump
tion is 0.1 pounds / hour. The apu receives fuel from 
the helicopter fuel system through a fuel booster pump, 
a manual fuel shutoff valve, and an electrically con
trolled solenoid valve. The maximum allowable fuel 
consumption of the apu is 73 pounds/hour. The speci
fic fuel consumption is 1.3 pounds/shaft horsepower/ 
hour. Internal sensing switches indicate overspeeding, 
excessive exhaust gas temperatures (l0600 F), and low 
oil pressure through warning lights on the apu control 
panel. The apu control switch, tachometer, and warn
ing lights are located on the overhead switch panel. 

') 
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[HEATING AND VENTILATING SYSTEM I 

INTAKE 

n COPlLOT 'S (JPILOT'S
t;1 KNOB t;1 KNOB 

I I 

IL _ _____ _ _ ___ ...1

I 


HEATER 

CAUTION LIGHT 

+:"'ii3f'",,· 

CAB IN FUSE L AGE 
QU 1'LETS 

c==J 
CODE 

COLD AIR 

c=J HEATED A I R 

1::::~:::::~:::::::::1 FUEL SUPPLY 

f :::::.~.:::.:J COM~ USTl I::SJ.,E M IXTURE 

ELECTRICAL CONNECTION 

MECHANICAL CONNECTION 
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SECTION II 

WEIGHT AND BALANCE DATA 
PLUMB BOB SUSPENSION FITTING 

\ i '&""1) 

~LnJrrL I:n ITI ITI I~ 
l.J4 ':lIo::' 1 

EOUIPMENT ~-:., L J 

(8)[P'LOTS..L~..L CARGO --+- CARGO----+- CARGO-----+- RAMP-+TAIL] 
(A) ~ (C) (D) (E) (F) (G) 

21.5 95 120 242 364 486 584 630.5 

) 
LEVELING 

** SEE PAGE4 

D'M.F** D,:I:** OIM. D* 

REFERENCE DATUM (FUSE. STA. 0) 

NOTATIONS FOR OIAGRAM 

, -, 
1@1f 

VIEW LOOKING 
OUTBOARD (R.S.l 

AFT HINGE 
FITTING 

CABIN FLOOR 

I HEATER 
2 WINCH 
3 RADIO COMP'T 
4 BATTERY 
5 UTILITY HATCH 
6 FIRE EXT. BOTTLES 
7 REAR VIEW MIRROR 
8 JACK POINT ( JIG POINT) 

9 ANTI-ICING TANKS 
10 fUEL TANKS 
II CARGO HOOK 
12 JACK POINT 
13 LOADING RAMP 
14 APU 
~ DENOTES COMP'T 

CENTROID 

~ 
c:II~g2 

=~ ~ ~ 

'21 (0 

I: ,-,' "" ," 

6~71 
600 

NOTES : 
* MEASURE AFTER

.1 :1 
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lP-4 

F UE L LOADING CHAR T 


(MIL-F-5624B) 


WEIGHTWEIGHT ARM = 317. 3 
 WE IGHT ARM = 3 17 .3 ARM =3 17.3 
(LB) MOM/IOO O (LB) MOM/lOOO (LB) MOM/ I OOO 

50 
 15.9 J450 460. I 
 28 50 
 904 .3 

100 
 476.0 920 .2 

15 0 


3 1. 7 
 1500 
 2900 

1550 
 49 1 .8 2950 
 936. 0 


200 

4 7 6 


1600 
 507.7 3000
63.5 951. 9 

250 
 79 3 
 1650 
 523.5 3050 
 967.8 

300 
 95.2 1700 
 3 100
539 4 
 983.6 I 


350 
 III.J 1750 
 555.3 3 150 
 999.5 

400 
 126.9 571. I 
 1015 4 

4 50 


1800 
 3200 

587.0142.8 1850 
 3250 
 103 1. 2 


500 
 1047. I
158.7 1900 
 602 9 
 3300 

174 .5 
 618.7 1063.0 


600 

550 
 1950 
 3350 


634.6 1078.8 

650 


190 4 
 2000 
 3400 

206.2 2050 
 650.5 34 50 
 1094 .7 


700 
 222. I 
 2100 
 666.3 3500 
 111 0.6 

750 
 355 0
238.0 2150 
 682 .2 
 11 26 4 


1142.3 

850 

800 
 253.8 2200 
 698.1 3600 


269.7 1158. I 

900 


2250 
 7 13.9 3650 

2300 
 3700 
 Il74.0 I
285 6 
 729 8 
 , 

950 
 30 1.4 2350 
 745.7 3750 
 ll 89 9 I 


1000 
 3800 
 1205.7 

1050 


3 17.3 2400 
 761.5 
777.4 l221. 6
333.2 3850
245 0 

793.3 l23 7 .5 


ll50 

11 00 349.0 2500 
 39 00 


1253.3 

1200 


364.9 809. 1
2550 
 3950 

825.0 l 269.2 


1250 

380. 8 
 4000
2600 


>:14037840.8 1280.9 

l300 


396.6 2650 

l 285. I 


1350 

412.5 2700 
 856.7 4050 


);<>:<4095428.4 2750 
 872 6 
 1299.3 

l 400 
 2800 
 888.4 4100 
 1300.9444.2 

NOTES: 

I. 	 Two fuselage tanks. Fue l con sumed simultaneously; 62) gallons . 50% self

sealing and; 630 gallons, non - self-sealing . 


2. 	 Asterisk (>:<) indicates approxim ate weight and moment for full fuselag e tanks 

(50% self- seali ng) at 6.5 pounds per gallon . 


3. 	 Double asterisk (,:,,:<) ind icates approximate weight and mom ent for full fuselage 

tanks (non-self-sealing) at 6.5 pounds per gallon. 


4. 	 T otal weight of fue l is dependent upon the spec ific gravity and te mperature. 

Ther efore, th e notat ion "FU LL " does not appear on the fuel quantity gagcs. 

Variation should be ant ici pated in gage readings when tanks are full. 
 ( 
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OIL LOADING CHARTI I 
T WO TANKS INTEGRAL WITH ENGINES 

3.7 GALLO NS USAB LE ARM = 480.7 

GALLONS WEIGHT (LB) MOM /1000 

.8 

15 7. 

II.23 

13.53.7 28 

NOTE : 

T otal capacity of two tanks i s 5.9 gallons . 

Usable 3.7Gals. 
5.9 Gals. { Unusable 2.2 GalS.} 3 .3 Gal s . 

Oil in Lines 1. I Gals. 
Unusable Oil 
(See Cha Tt A) 

) 
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ANTI-ICING FLUID 
WEIGHT AND MOMENT TABLEI 

PER TANK 

GALLONS 

I 

2 

3 

4 

5 

6 

7 

8 

9 


10 

11 

12 

13 

14 

15 

16 

17 

I S 

19 

20 


EXAMPLE: 

WEIGHT (LB) 

7 

14 

22 

29 

36 

43 

50 

58 

65 

72 

79 

S6 

94 


101 

I DS 

115 

122 

130 

137 

144 


I 
AFT TANKFWD TANK 

ARM = 124.0 ARM = 520.0 

MOMENT /1000 ( 
.9 


1.7 
2.7 
3.6 
4.5 
5.3 
6.2 
7.2 
S. I 

8.9 
9.8 

10.7 
11.7 
12.5 
13.4 

14 .3 

15. I 

16 . I 

17.0 

17· 9 


3.6 
7.3 

11.4 
15 .1 
IS.7 
22.4 
26.0 
30.2 
33.S 
37.4 
41.1 
44.7 
4S.9 
52.5 
56.2 
59.8 
63.4 
67.6 
7 1. 2 
74.9 

15 gallons each tank, weight (108 + 108) = 216 pounds; moment/l000 
(13.4 + 56.2) = 69.6 

NOTES: 

l. 	 Anti-i cing fluid based upon 850/0 isopropyl alcohol and 150/0 

glycerine which eguals 7,17 pounds per gallon. 


2. 	 Total capac i ty is 40 gallons (2 tanks) or 288 pounds. 
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2 1. 5 95 120 242 364 486 584 630.5 

I I I I 
I .,----'.0' , ~ _ I

' ] TIER 2 [ ] TIER 4 [ ] TIER 6 [~I 
I I I I MEDICAL0 0: I : I ATTENDANTI S

0' , I ' SEA TI) I~: ] TIER I ~ ] TIER 3 [ ~ TIER 5 Crrf-=r-: / 1 
~A~B~~C I ID 

LITTER PATIENT 

COMPARTMENT CII 
TIER I & 2II 
\ARM IL 208 

N 
U 

M 
B 
E 
R 

0 
F 

P 
A 
T 
I 
E 
N 
T 
S 

I 
WEIGHT 

MOM/ I OOO 

WEIGHT 
2 

MOM/lOOO 

3 
WEIGHT 

MOM/IOOO 

4 
WEICHT 

MOM / I OOO 

5 
WEIG HT 

MOM/lO OO 

6 
WEIGHT 

MOM/IOOO 

7 
WEIGHT 

MOM / I OOO 

8 
WEIGHT 

MOM/IOOO 

250 

52.0 

500 

104.0 

750 

156.0 

1000 

208.0 

1250 

260.0 

1500 

312 .0 

175 0 

364.0 

2000 

416.0 

) 


DATA I 
D E i 

3 & 4 5 & 6 I 

I 308 I 408 I 

250 250 

77.0 102.0 

500 500 I 
154 .0 204.0 I 

750 750 I 
231.0 30b.0 

1000 1000 

308.0 408.0 

1250 1250 

385 .0 510.0 

1500 1500 

4 62.0 6 12.0 

1750 1750 

539 .0 71 4.0 

2000 20 00 

616.0 816.0 

E-~F~-G~ 

I IMEDICAL 

ATTENDA NT DA TA 


E 

1 & 2 

471. 0 

200 

94.2 

400 I 

188. 4 I 

C OMPARTMENT 

SEAT 

ARM 

ONE AT TENDANT: 

WEIGHT 


MOM / I OOO 


T"V.,rO ATTENDANTS: 

WEIGHT 

MOM/lOO O 

NOT ES: 

L itters listed on Chart itA". 

Each tie r contains 4 litlers. 
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EXTERNAL CARGO HOOK LOADING CHARTI I 
ARM = 33 1. 0 

WEIGHT (LB) 

5 

MOM/IOOO 

2 
10 3 
20 7 
50 17 

100 33 
200 66 
300 99 
400 132 
500 166 
600 199 
700 232 
800 265 
900 298 

1000 331 
1100 364 
1200 397 
1300 430 
1400 463 
1500 497 
1600 530 
1700 563 
1800 596 
1900 629 
2000 662 
2200 728 
2400 794 
2600 861 
2800 927 

ARM = 331. 0 

WEIGH T (LB) 

3000 

MOM/IOOO 

993 
3500 1159 
4000 1324 
4500 1490 
5000 1655 
5500 1821 
6000 1986 
6500 2152 
7000 2317 
7500 2483 
8000 2648 
8500 28 14 
9000 2979 
9500 3 145 

10000 33 10 
10500 3476 
11000 364 1 
11500 3807 
12000 3972 
12500 4138 
13000 4303 
13500 4469 
14000 4634 
14500 4800 
15000 4965 
15500 513 1 
16000 5296 

NOTE: 


External cargo hook capacity is 16000 pounds . 
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NOTE S FOR CENTER OF GRAVITY TABLE 

I . Explanation of ce nter of gravity limits: 

Fwd - The forward CG limit i s 30 'inc h es fo rward of t he datum li ne be tween rotors , up to the 
gross we ight of 27500 pounds . Thi s limit varies in a linea r manner from 30 :nches 
forward at t h e gross weight o f 27500 pounds to 17 inch es fo rwa rd of the cent er li ne 
be t ween rotors , at the gross we ig ht of 33 000 pounds. (See illust ration belo w.) 

Aft - The aft CG limit i s 18 inches aft of th e datum line betwee n rOtO rs, ,up to t he g ross 
weight of 27500 po unds. This limi t varies in a l i near manne r from 18 i nc hes aft at th e 
gro ss wei ght o f 27500 pounds to 6 inches aft of t h e datum line between rotors, at the 
g ross weight o f 33000 pounds . (See ill us tratio n below .) 

Sta. 5ta . 
314 33 7 

f-- j- -117" 6 " 

<n 
Q 

3~~~7---------~::~-~I::--\A.~;T 
Z 
:0 BETWEEN ROTORSo 
0. 

f 
6 27500

W 

" 	 18 It30" 
U} 
U} 

o 
0: FWD-·o--- ---~·- AFTo 

Sta. Sta. Sta . 

301 33 1 349 

2. Gr oss weight l imitations: 

Takeo H Pound s';' 
La nding Pounds >:< 

~'NOTE : 	 Servi ce activ ities sha ll inser t, or subst i t ute. current fi g ur es from l atest applicabl e 
technt ca l o r de r covering operating res t ri ctions . 
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