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1, Tail Boom . , o . ... 17. Synchronized Elevator..
2. Engine Compartment : ' 18, Tail Retor Drive Shaft -

. 3.- Englne Oil Reservoirs: = - e A8 Antl-Q0 sten:-Tight. - '
4, Trangmigsion L R T e’ B aotriesl and-Bleetrontc Gompartment
5, Hydraulic Ol1 Reservolr . . o mm“n Landing: Thght:

" 6, Navigation Light (T) oL ' 22. Cargo~ Passenger ‘Compartment Door

- 7. Pllot's Position - ' o . 23, Hinged. Pénel
8. Pitot sStatic. Tube . F . \2:1&.:..: Copllot*s Position

. B, Pilot's-Door- S L _.35;,.00mlot'e Doer:

10. Electrical and Electronic Compartment ' .28 8 /

- 11, Battery - : 2%

12, External Power Receptacle : L 28; N '

13, Fuel Tank Filler . C 26, .;_Formatj.on Ltghtg (Whien. Inetalled)

14. Tail Rotor (20°) Gear Box - 30; Aftvsuntifary Fuel 'Tank Filler (RH)

15. Aft Navigation Light (2) ) ‘ 31, Aftﬁcuxiltary Fuel Tank Filler (LH)
16. Tail Rotor Intermediate (42°). Gear Box AT

212900-13B -
. Figure 1-2. Generat arrangemant -
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—9 FT.2.6 IN.—
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9FT.4.5IN.

L"Z FT.6.6 IN

8 FT.61N.

}—8 FT.8 IN.—]
{NO LOAD)

~— BFT.4IN —
(AT G.W.T)
10,000 LBS

41 FT. 8.2 IN.

45 FT.11.2 IN.

57 FT. 3.3 IN.

Figure 1-4. Principal dimensions (approximate)

212900~15J

L-NINIL'HL 'O'L (‘






T.0. TH-1{U}N-1

1L

&
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2.
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Oll Filter
Torgue Control
-~ Jo-RetuetionsGearbox - -

Exhaugt Cage-Agsembly

Power Turbine Shaft Housing

Power Turbine Shaft'Housing
Support

Nf Goverior

Q11 Filler

- 011 Level Indicator

Power Turbine Dlsk Assembly

Change 5

11, Power Turbine Guide Vane 20,
12, Tt5 Probe 21,
13. Compressor Turbine 22,

“ Disk Assembly 23,

14, Compressor Turbine

Guide Vanesd@@Bmbldem - - 2b.

16, Fire Seal Mcn.uw,;m«e N . B8
16. Gas Generator Cage = 21,

* 17, Inlet Screen Support - 28,
~18. 1Inlet Screen 29,
19, Lifting Bracket 30,

Figure 1:6. Major sectigps,of angine: - = .

Qil-To-Fuel Heater

Deletoad

Oll Filler
0Ol Level Indicator
Fire Seal Mount Ring

- Compressor Inlet Case
. Compraghor Asgerably

Compregsor Blbstl Valve
Fuel Manifold ~ ~
Spark Igniter Plug

- Cotmbustion Chaniber

Liner
212060-58 -
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Pilot's Door

Door Handle

Window Friction Knob

Sliding Window Panel

Handhold

Pilot's Seat

Shoulder Harness

Rpm Increase-Decrease Beep Switch
Engine Idle Stop Release

10. Landing Light On-Off Switch
Landing Light Extend-Retract Switch
12, Searchlight On-Off Stow Switch

13, Engine Start Switch

14. Searchlight Extend- Retract-Left- Right Switch
15. Friction Adjustment - Throttle

oIS RN O N
ST e e .

o ®a3

=
[y
-

OFF
1DLE STOP

SLT
7 Exvy

18. Throttles

17, Friction Adjustment - Collective Pitch Control
18, Cargo Hook Release

15, Armament

20. Communications Switch - ICS and Radio
21, Force Trim

22, Rescue Hoist

23. Safety Belt

24, Collective Pitch Down Lock

25, Collective Pitch Control Lever

26, Adjuster - Directional Control Pedals
27, Directional Control Pedals

28. Cyclic Control Stick

29, Shoulder Harness Lock-Unlock Control

Figure 1-10. Pilot’s compartment — typical (Sheet 1 of 2)
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Copliot's Cockpit Light

Circuit Breaker and Overhead Console Panel
Compass Card

Rotor Brake

Standby Compass

Pilot's Cockpit Light

Pilot's Door Jettison Handle

. Pilot's Door Handle

Pllot's Window Adjuster
Pilot's Directional Control Pedals
Pilot's Cyclic Stick

. Manual Cargo Release Pedal -

LN
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13. Pilot's Collective Control Lever

14. External Stores Manual Release Handle
16. Heater/Defrost Control Lever

16. Pedestal Panel :

17. Data Case

18. Copilot's Directional Control Pedal Adjuster
18. Copilot's Directional Control Pedals
20. Copilot's Cyclic Stick

21, Capilot's Door Jettison Handle

22. Copilot's Collective Control Handle

23. Copllot's Door Handle

24. Copilot's Window Adjuster

25. Copilots Checklist Holder

212900-38-2A

Figure 1-10. Pilot's compartment — typical (Sheet 2 of 2)
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1. Airspeed Indicator (Copilot) "~ 18, Combining Gearbox Temperature 34, Dual Torque Indicator
2. Radar Altlmeter (When Installed) and Pressure Indicator 35. Triple Tachometer
3. Marker Beacon Indicator Lights * 18. Caution Panel 36, NAV Equipment Selector Panel
4, Ash Tray 20, Chip Detector Panel 37. Master Caution Light
5. Attitude Indicator 21, Press To Test Switch 38. Airspeed Indicator (Pilot)
6. Bearing Distance Heading (Fire Handle Lights) 38. Radar Altimeter (When Installed)
Indicator (BDHI} 22, Fire Extinguisher Selector Switch 40, Turn and Slip
7. ID-387 Course Indicator 23, Gas Producer Tachometer (Eng. 1) 41, Clock
8. TACAN-VOR Selector Switch 24, Inlet Temp, Indicator (ITT, Eng. 1) 42. RPM Warning Light
9, Altimeter 26, Engine Qil Temperature and 43, Cargo Release Armed Light
10. Vertical Velocity Indicator Pressure (Eng. 1) 44, Rescue Hoist (20 foot)
11, Turn and Slip 26, Fuel Flow Indicator (Eng. 1) Caution Light
12, Dual Torque Indicator 27, Voltmeter 45, Attitude Indicator
13, Tripple Tachometer 28, Gas Producer Tachometer (Eng. 2) 46. Bearing Distance Heading
14. Fuel Gauge Test Switch 29, Inlet Temp., Indicator (ITT, Eng. 2) Indicator (BDBI)
15, Fuel Quantity Indicator 30. Engine Ofl Temperature and 47, ID-387 Course Indicator
16. Fire Pull Handle (Eng, 1) Pressure (Eng. 2) 48. Altimeter
17. Transmission Temperature and 31. Fuel Flow Indicator (Eng. 2) 49, Vertical Velocity Indicator
Pressure Indicator 32. Ammeter 50. Marker Beacon Indicator Lights *
* A/C Modified by T.O. 1H-1(U)N-591  33. Fire Pull Handle (Eng. 2) 51. Ash Tray

. ‘ . Fq{m 1-11 Agument |}ane\l typical o / -.\
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ENGINE IGNITION AND STARTING SYSTEM  indicated by pointer No. 2. These torques are totalized
within the indicator and the sum displayed by the cursor.

he -c_lu ;ll glarting system 1or eg ongine consists L
Qe AR b2t S Ll .03 -&t"l"ﬂi T - 'the transmission, Ihe torquemeter circuit is powered by
adlangan sratn - and s u et jon ._ . | . _rota Mfigum 1-17) and protected by circuit

_ breakets ENG 1 TORQUE PRESS, and ENG 2 TORQUE

‘ : Cwe  PRESS (figure 1-18).
estarterswc. R _
The rotary switch must be in the On positlon to !nma!e INTER TURBINE’ TEMPERATURE (ITT)

engine start. . The engine No. 1 and engine ‘No. 2 inter turbine

temperature is read from the inlet power turbine

IGNITION EXCITER UNIT " . temperature indicators located on the instrument panel

e . PRI - (figure 1-11). The indicators register power turbine inlet air

t['he ignition exciter umt‘ 15 a sesle_.d unit rrlounted to the temperature received from the bayonet type thermocouples

intermediate firewall. Circuits in “the.unit- progressively — n;nteq between the gas producer and power turbine in
charge a capacitor, until its stored -energy is sufficient to

the engine. %ﬁﬁﬁgﬂﬂﬁ jodications are read in degrees
ionize a spark gap and discharge the capacitor across the - ith the aircraft main or spare inverter in

leTER PLUGS AND CABLES o | Sl tect d th ENG 1INLETT (figdugNlGlg (IaSLET
-~ tected by-the an
The igniter cables aro shielded and srouﬂded to the lsmter . TEMP)circuit breakers (figure 1-18). With the aircraft main_
PIUES and regulator umt. [he ig ‘plug S,  and spare.inverters off, 115V AC power is provided to the
iik LITT indicating system through the ITT inverter when the
battery switch is in the START position or when the battery

_ o " o o switch is in the ON position and a starter switch is actuated.
‘STARTER-GENERATOR '

Two starter-generators are provided one for the. starting of _TR'IP L-E'TACHOMETEH

each engine. They are operated independently of eachother  Tvo triple. pointer tachometers are located on the instru-
bY a starter sw1tch on the pilot's ool]ectlve switch box.  ment panel (figure 1-11). These tachometers each contain

i a4 <4 ot from ¢  three pointers which simultaneously register engine No. 1
arn ._lu mrmmmm-nm:mmn

‘ol ; ' and engine. No 2 power turbme, and main rotor rpm, m
eceptacle. The starter generators are mounte on percentage, @ :
© engine accessory gear-boxes. .. . T

s-rARTEn lGN|T|°N SWITCH ‘ B ‘;":, o T s {ran n. These systems are Se].f generatmg, therefore
w0 o wesssl connection to the electrical system is not required.

A three -position, er i R ISR 1
(push-down-to-unlock type): motm___d on the pllot’s
collective sw1tch box assembly and’ nmarl{ed ENG I'and

‘GAS PFIODUCEFI TACHOMETER

; jThe gas produger. tachometers (figure 1-11) located on the
' %nstrument panel reglster the rpm of the gas producer

oF "ﬁgure 1 11) are dual-type indicators, each
gi’s{e ng emperature in centigrade and pressure in psi.

DUAL TORQUEMETER
The pilot’s and copilot’s dual torquemeter Teocat
instrument panel (figure 1-11) providegontinuoun eﬁd i
engine output shaft torque in percentage by méans of tws
torque pressure transmitters, one for each engine. Each ol pressure transmitter (figure 1-14) located on the lower
torque indicator simultaneously displays the torque output ~ part of the accessory gearbox adjacent to the oil
of both engines on the inner dial, and the torque to the temperature buib, .
transmission (combined torque of both-engines')ﬂon the . i igure 1-
outer dial. The torque output of engine No. lisindicated ~-and protected by circuit breakers ENG 1 OIL TEMP
by pointer No. 1, and the torque output of engine No. 2 i . and ENG 2 OIL TEMP (figure 1-18). W

118 Change 10

tom an electrical resistance-type bulb
'er part of the accessory gearbox










magnetic drain plug. These magnetic chip detectors
iltuminate caution lights (figures 1-20 and 1-21) when metal
is detected in the gearbox. The tail rotor drive shaft is
composed of shaft sections supported along the tail boom
by bearings and hanger assemblies. The shafts are coupled
to one another and the gearboxes by flexible couplmgs

TFIANSMISSION SYSTEM

TRANSMISSION

The transmission is located forward of the engine and
coupled to the engine by a main drive shaft into the
combining gearbox. T ;

shp_The transmission drives the main rotor mast through a
series of gears and has accessory drives for the hydraulic
pumps, rotor brake disc, tachometer-generator, and’ tail
rotor'drive shaft. A magnetic chip detector is installed in

the transmission which activates the caution warning

system (figure 1-20) and illuminates a light on the chip
detector panel (figure 1.21), if magnetic particles occur in
the oil.

FHEEWHEEL!NG UNIT
The freewheeling unit is located in the input quill ¢coupling

of the transmission and disengages to allow main rotor and -

gear train to turn freely when the engines are below rotor

Uriving speed. The unit provides a positive disconnect from :

the engines in case of power fallure. .

TRANSMISSION OIL SYSTEM

Transmission lubrication is accompllshed by “a . self

contained pressure- oil.system, with the ofl pump immersed
in the wet' sump -located at the lower end of the
transmission: unif. " Quick disconnect couplings are used on
the tubing and electrical connectors on the cable
assemblies. Oil level sight gauges on the transmission sump
vase can be checked through. a view port on the pylon
support structure in the cabin, wh;eh has a light w1th a
push- button switch, in. oil:

(Figure ~

L

TRANSMISSION OIL COOLER

the transmissnon oil system

wrirrey Ao Go ool uesd

© switeh Which i is actuated by the transmnsslon oil pressure A

LIGHTS

A transmission oil cooler (flgure s 13} 1s inco:porated m

urcunt .breaker CAUTION LTS {figure 1-18).

T.0. TH-1{UIN1

engine combining gearbox output section as a single unit
(figure 1-14). An oil filter is mounted in the transmission
compartment for cleaning the oil of foreign particles. The
filter head has a bypass valve to assure oil flow in the event
of clogging, with a visual red indicator which pops up if
bypass condition is impending. During starts in cool
ambient températures, a relief valve will open to bypass the
cooler until oil warms, then will close for normal flow. .

INDICATORS

The TRANS OIL pressure and .temperature indicator (fig-

‘ure I-11) is located in the center of the instrument panel.

This instrument displays pressure .indications from the
transmission oil pressure transmitter .on the left side of the
indicator. The oil téemperature indication is shown on the
right side. The. indicator incorporates a temperature bulb
which controls the temperature indication. Readings on the
indicator -are provided in psi and degrees centigrade whnch
then must be multlplled by ten for actual value e

ure 1- 17) Circuit - protect:on is provided by the XMSN
OIL TEMP and XMSN OIL PRESS cn‘cuit breakers (fig-
ure 1-18). .

TRANSMISS!ON O'IL PRESSURE CAUTION LIGHTS
A caution. light markﬂd XMSN OIL PRESS is- located on the

CAUTION panel (figure 1-20). This caution.. dght s
lec,tncally connected to a transmlssmnnmoumed pressure

dro-m oil pressure 3 s 3}:

circut 15 supplied power by 3V D essent:a bus (fig-
ure 1-17) and protected by urcmt breaker CAUTION LTS
(figure 1-18). S

TRANSMISSION  OIL. fEMP—'E-n?RfUﬁgiE* CAUTION

u;llon llght marked XMSN OIL HOT 1s louated oi the

T - ) ;
C essential bus ( figure 1-17) and proteued by

L e
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.IETSI

PRESS
VENT
sw
87
~ PRESS
. XMTR -
- : JET 1 [ [A8}masTER cAUTION PANE:'l
(]
L_EXY JET 2 (AND TWo I @  XMSN OIL PRESS |
- n AUXILIARY JETS) I | :
N ' XMSN OIL HOT
N L _J
BT ey LT/ T
TEMP SW
RELIEF
- VALVE
JETS o Z5 | TEMPBULB
I B .
; FILLER i
INPUT
QuiLL
o
.
5 CAUTION LTS
’ : B
JET 4 ‘/ _ FILTER it 20/ 28 VDO
s
i “ FULL )
i ARNIN
PUMP LOW ;'VEVST [Ds3] \ILVIGI;Tis G
' PUMP SCREEN | 1 AP
. CHIP I H A ! '
E1) petector - If“./ I : _ﬁ)xmsnl CODE
RELIEF I ._'__l
VALVE FILTER |1 ~ ! @ | E=3 owwsureLy
AND |.L= | = o | o
. # BYPASS i | Y5’ 2] PRESSURE
. { ! o] | ! L7 ‘ ‘
[T (e
1 7 .
1 i o | by |
| L. | I} o~ | e QUICK DISC.
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| E—— 1 .
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e
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i AFgEiarhi
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i
_ 3
OIL COOLER
(LOOKING FORWARD)
Figure 1-13. Transmission olt schematic
Loy o)
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FRESSURE OIL FROM PRESSURE OIL TD
OIL-TO-FUEL HEATER 0IL-TO-FUEL HEATER

POWER SECTION DIL SYSTEM

PRESSURE OIL TO
GEARBOX SUMP AREA

LUBRICATION FOR SCAVENGE OIL TO

2ND. STAGE/CLUTCH GEAR MESH GEARBOX SUMP AREA
LUBRICATION FOR

tNPUT/2ZND. STAGE MESH

- PRESSURE
PUMP

“fi- SCAVENGE

TORQUEMETER PUMPS

CHECK VALVE

PRESSURE
REGULATING VALVE

SCAVENGE OIL FROM
NO.2 BEARING

SCAVENGE OIL FROM

: : NO.3 & NO.4 BEARINGS
/‘\ " g, EJECTOR TYPE
- SCAVENGE PUMP

POWER SECTION OIL
FROM COOLER FILTER TO COOLER SCAVENGE 0OIL

SUMP AREA LUBRICATION FOR

QUTPUT GEAR/3RD. STAGE MESH

REDUCTION GEARBOX_QUTPUT SECTION DIL SYSTEM

PRESSURE OIL

: SCAVENGE OIL

LUBRICATION FOR
CLUTCH GEAR BEARINGS

FROM COOLER

212061-36

TO COOLER

Figure 1-14. Oil systam schematic (Sheet 1 of'2)"
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COMBINING GEARBOX
OIL TEMP & PRESS.GAGE

CAUTION PANEL

C BOX
. Oll. PRESS

ENG 1
ENG 2
CAUTION PANEL CAUTION PANEL
7 I_ENGTI oIL PRESSUREI , , Enczl OIL PRESSURE |
? PRESS, | |PRESS. f/ )
% xMTR Ldsw g
PRESS. SW /A / PRESS, SW
lllllll% i) / f’h‘-ﬂz
- ﬁ /////////////? /
% 7 7 %
;"llllé é % flllll,:
TEMP BULE / f /”””" g TEMP BULB
% % Drorsse, % —
7 brerer
PRESS. FILTER % FILTER FILTER PRESS,
XMTR f XMTR
- . 7 Dnerrnnrrgy %, 7
A CHECK ¥ ) IMPEND. \
ENG 1 OIL TEMP VALVES BYPASS
AND PRESS. GAGE sw
C BOX
QIL FILTER
DRAIN VALVES (¢ CAUTION PANEL
BLOWER BLOWER

ENGINE  GEARBOX ENGINE
OlL oL olL
COOLER COOLER COOLER

212065358

Figure 1-14. Oil systom schematic {Shest 2 of 2)

1-22



0l sBueyn

EZ-1

TO PRESSURE

DEFUEL
TO ENGINE TEE
CAUTION PANEL
FUEL FILTER
FILTER FILTER
DRAIN
THERMAL
RELIEF
CODE

B e

VENT

LEFT UNDERFLOGR CELL

yoea o

q

/

ENGINE
CONTROL
PANEL OFF§-—reannudau-n

NO. 1 FUEL FUEL
.1 BOOST CROSSFEED

NG. 2 FUEL
E

FWD PUMP ]
AUXILIARY
FUEL B

JET —fFLOWSW

wp=- TO ENGINE

CAUTION PANE |
FUEL FILTER

FLAPPER
VALVE

DRAIN

YALVES
Lo

CAUTION PANEL

LEFT FUEL BOOST

FILTER
— DRAIN
THERMAL
oM o1 . RELIEF
SYSTEM
SHUTOFF sw INTER-CONNECT SHUTOFF
(CROSSFEED) VALVE
VALVE
CHECK -~ CHECK
m#:E SIPHON VALVE
BAEAKER WITH
THERMAL VALVE VENT THERMAL
RELIEF)
LINE RELIEF!
U ) — ) |TJ TEST Sw
FILLE
Ibery FUEL QTY
‘i TANK GAGE 115v AC
rifumit J BLS
Il
If
I
|
I
) |
L | RIGHT UNDERFLOOR CELL
AFT FUEL CELLS -
AFT AUXILIARY Tg;:
FUEL ary UNI
i TANK \J
FLS?\'A'f UNIY
FLOW SW ]
|- JET PUMP
AFT INTERCONNECT ;s PLIMP, L ‘{
-
00
DEFUEL FLAPPER
VALVE VALVE
FUEL LOW
CAUTION PANEL -

FWD INTERCONNECT

RIGHT FUEL BOOST

CAUTION PANEL

FwC
AUXILIARY
FUEL

f-igure 1-15. Fuel system schematic
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FUEL SUPPLY SYSTEM

rashwort If-gealing cells

ected to act as a single un 15

system replac e main fuel system with self-sealing fuel
cells containing explosion suppression foam, self-sealing
Interconnect lines between cells and main lines to engine,
flexible hoses, and certain fittings designed to break be-
tween self-closing valves under high impact load. Frangible

* clips secure the fuel cells and fittings to adjacent structure.
The clips will break under crash.loads to permit relative
movement of the fuel system components and resist spillage
of fuel in crash impact, reducing fire hazard under those
conditions. The crashworthy fuel system is designed to
teduce fire hazard in the event of crash loads and to in-
crease the overall ballistic explosion protection level. There
are no changes in system operation, However, fuel quantity
. I8 decreased. (Refer to figure 1-16). Three cells (figure 1-15)
are located aft of  the pylon structure and the cabin
bulkheads, between the engine deck: and cabin floor
levels. Two cells are located under the cabin fioor at each
side, ahead of the cabin bulkhead and outboard of the main
longitudinal structural beams. Each under-floor cell is
- equipped with: a sump; a submerged electric motor-driven
boost pump; a flow-actuated switch connected to a caution
. panel to signal if pump is inoperative; a latera] baffle fitted

. with a fiapper valve to allow front-to-rear fuel flow; and an

ejector-type pump mounted on the front wall and using
booster pump flow to send fuel continuously back over the
batfle to the rear portion of the cell to assure maximum
usability of fuel in all flight positions. The filler neck and
cap for:the system are located on the right-hand aft cell. A
defueling valve is located in the aft interconnect line
directly aft of the left-hand under-floor cell. Vent lines.
from ail cells are connected to a common line ]ending over-
board through the fuselage lower skin, A siphon breaker
_valve prevents fuel from being siphoned out through vent

lnes, F. ) are located in the

1-24 Change 11

forward cell contams a float switch connectad to the FUEL
LOW (figure 1-20) light on the caution panel.

Fuel pressure lines from boost pumps are interconnected
through an elecirically controlied crossfeed valve, so that
output of either or both pumps is available for each engine,
Lines to each engine pass through an electrically controlled
shutoff valve and an airframe-mounted filter, Shut-off
vaives and directional flow check valves have internal by-
pass provisions to relieve thermel expansion of trapped fuel
when the system is inoperative. Each filter has iiternal by-
pass provisions to assure flow if the filter hecomes clogged,
and is connected to FUEL FILTER caution light (figure
1-20) to give visual signal of bypass condition, The heli-
copter is provisioned for closed circuit refueling.

The center aft fuel cell has an access door in its rear wall, A
fuel quantity transmitter is supported on brackets on the
inside of the door. Two float switches mounted at.the same
location are used only when auxiliary fuel tanks are instal-
led. (Refer to Section IV for auxiliary fuel tanks). A return
line and check valve connected to the door serve the gover- |
nor bleed lines from the engines. Fuel specificaton and
grade are shown in the Servicing Diagram (figure 1-22),

Helicopters modified by TCTO 1H.1(U)N-609 have the aft
auxiliary fuel cells replaced by crashworthy fuel cells, The
crashworthy fuel system provides the same crashworthiness
and ballistic protection as the main crashworthy fuel
system. Flexible hoses are connected with breakaway self-
closing valves. The fuel cell panel and pump ‘support ate
secured with frangible clips, There is no change in system
operation, Total tank capacit:y if 96.9 U.S, gallons (both
tanks). . .
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FUEL QUANTITY DATA
- U, S GALLONS AND POUNDS Jp-4
NO, OF TANKS NORM_AL ‘ MAXIMU'M “USABLE FUEL
. : : SERVICING - CAPACITY :
1 203 Gallons - 203.Ga!lons _ 1975 Ga]idns
1320 Pounds 1320 Pounds 1284 Pounds
Internal Forward (Both tanks) - (Both tanks) {(Both tanks)
Auxiliary Tanks 290 Gallons 290 Gallons - 290 Gallons. - . . ],
' ‘_2' ' 1885 Pounds 1886 Pounds - 1886 Pounds: ..
Aft Aixilisry - (Both tanks) - (Both taniks) _ (Both tanks)
Tanks ' "90 Gallons - - 80 Gallons - 8%.7 Gallons -
2 585 Pounds 586 Pourids 670 Pounds .

NOTES

1. Referto Servicing Dlagrém for fuel specification,

9 JP-4 density based on standard-day'6.5 pounds per gallon.

3. Ush ble méin'gystem fuel is approxlmately 197.5 gallons {1284 pounds)
“with a'7 degree nbse down attitude.’

4. Left'Aft Auxiliaty Fuel Tank usable fuel is 47.4 gallons. Right
Aft Aukiliary Pael ‘I‘a'nk usable'fuel is 40,8 gallons with a
7 degree nosé ’down attltude. C

Figure 1-16. Fuel Quantity Table (Sheet 1 of 3)
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FUEL QUANTITY DATA
U. S. GALLONS AND POUNDS JP-5
NO. OF TANKS NORMAL MAXIMUM USABLE FUEL
S SERVICING CAPACITY
-1 203 Gallons 203 Gallons 197.5 Gallons
. a 1380-Pounds - 1380 Pounds , 1348 Pounds .
Internal: Forward (Both tanks) - (Both tanks), (Both tanks)
-Auxiliary Tanks. 290 Gallons. . 290 Gallons 290 Gallons.
S 7 iE 1972 Pounds 1972 Pounds 1972 Pounds - -
Aft Auxiliary (Both tanks) (Both tanks) (Both tanks)
- Tanks - .. 90 Gallons.. . 90 Gallons . . 87.7Gallons
2 612 Pounds 612 Pounds 596 Pounds
- ~ . . NOTES '
1. Refer to Serviging Diagram for fuel specification.
-2, JP.5 density based on standard day 6.8 pounds per gallon,
3. Usable main system fuel Is approximately 197.5 gallons
- (1343 pounds) with.a 7 degree nose down attitude.
. 4. Left Aft Auxiliary Fuel Tank usable fuel is 47.4 gallons.
Right Aft Auxiliary Fuel Tank usahle fuel is 40.3 gallons
with a 7 degree nose down attitude.
Sl e T sy et 07 G
Figure 1-18. Fuel Quantity Table {Sheet 2 of 3)
[RLANETY &‘j ’.‘i;‘l}"-‘_ﬂe,"%‘r‘.,.’
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FUEL QUANTITY DATA
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U. 8. GALLONS AND POUNDS JP-8

DNO. OF TANKS

1

NORMAL
SERVICING

203 Gallons
1360 Pounds

MAXIMUM
CAPACITY

203 Gallons
1360 Pounds

USABLE FUEL

197.5 Gallons
1323 Pounds

Internal Forward (Both tanks) (Both tanks) (Both tanks)
Auxiliary Tanks 280 Gallons 290 Gallons 280 Gallons
2 1943 Pounds 1943 Pounds 1943 Pounds
Aft Auxiliary (Both tanks) (Both tanks) (Both tanks)
Tanks 90 Gallons 90 Galions 87.7 Gallons
2 603 Pounds 603 Pounds 588 Pounds
NOTES
1. Refer to Sexvicing Diagram for fuel specification,

o po

JP-8 density based on standard day is 6.7 pounds per galion.
Usable main system fuel is approximately 197.5 gallons

(1323 pounds) with a 7 degree nose down attitude.
4. Left Aft Auxiliary Fuel Tank usable fuel is 47.7 gallons.
Right Aft Auxiliary Fuel Tank usable fuel is 40.3 galions

with a 7 degree nose down atlifude.

Figure 1-16. Fuel Quantity Table (Sheet 3 of 3}

Change 12
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FUEL SYSTEM CONTROLS AND INDICATORS

Fuel flow is controlled by operation of the switches on the
ENGINE control panel {figure 1-8). The fuel system
controls consist of an ENG | (ON-OFF) switch, ENG 2
(ON-OFF) switch and a CROSSFEED (ON-OFF) switch.
Fuel Valves

The fuel valves include the engine No. 1 fuel shutoff valve,

the engine No. 2 fuel shutoff valve, and the fuel crossfeed’

valve (figure 1-15). These valves open or close to control
the flow of fuel to the engines. Power is supplied to these
valves by the 28V DC essential bus (figure 1-17) through
circuit breakers No. | FUEL VALVE, No, 2 FUEL VALVE,
and FUEL CROSSFEED (fipure 1-18). Engine No. i fuel
shutoff valve (figure 1-15) is controlled by ENG | FUEL
switch (figure 1-8) for normal operation. Engine No. 2
fuel shutoff valve is controlled by ENG 2 FUEL switch for
normal operation. Engine No. | fuel shutoff valve will
return to its closed position when the FIRE 1 PULL handle
(figure 1-11) is pulled out. This stops the flow of fuel to
engine No. | in the event of fire in the engine area. Engine
No. 2 fuel shutoff valve will close when the FIRE 2 PULL
handle (figure 1-11) is pulled out. This stops the flow of
fuel 1o engine No. 2 in the event of fire in that engine area.
The crossfeed valve (figure 1-15) is controlled by the
FUEL CONT CROSSFEED switch on the engine control
panel (figure 1-8). The crossfeed valve connects the fuel feed
lines together when the FUEL CROSSFEED switch is
placed to ON. This allows both engines to be led lrom the
same fuel line or conversely, both fuel lines can Supply
one engine,

Fuel Control Switch

Fuel system control electrical power is furnished thru the
28V DC essential bus (figure 1-17). When FUEL CONT
switches (ENG 1 and ENG 2) are ON, both boost pumps
operate, both shutoff valves are open to send fuel fo both
engines thru the filters and the fuel control line heaters are
energized. [f one switch (figure 1-8) is placed to OFF, the
corresponding shutoff valve will be closed but the boost
pump will continue to run. Circuit breaker protectiori is
furnished by No. 1| FUEL VALVE, No. 2 FUEL VALVE,
No. I FUEL BOOST, No. 2:FUEL BOOST, No. 1 FUEL

CONT HTR, and No. 2 FUEL CONT HTR (ﬁgure 1- 18). _

NOTE

When a FIRE PULL handle rs érctuated the

corresponding engine fuel shutoff valve W1u\ N .

close.
Fuel Crossfeed Switch
The crossfeed valve (figure 1-15); ]ﬁropened or closed by the

FUEL CONT CROSSFEED swrtch (figure 1-8); when valve
is open either pump can supply both engines. Power is sup-

"~ A fuel low caution light .ig

‘come. on at 150 lbs, plug @

1isy

. «(figure. 1-20). Caytion1i

T.0. THAWUIN -

protected by circuit breaker FUEL CROSSFEED (fig-

ure 1-18). Regardless of shutoff valves, when a boost pump
is operating there is fuel flowing through the line within the
cell to the jet pump, and the flow-actuated switch will pre-
vent caution panel indications of boost pump failure. As
long as there is fuel in the aft cells, the underfloor cells will
remain full of gravity feed through the aft interconnect line.

Fuel Quantity Indicator

Fuel quantity gage indication, powered by the 115V AC

- bus (figure 1-17) will be governed by the tarik unit on the

aft center cell. When system fuel level drops befow level of
aft cells, the tank units in the right underfloor cell will con-
trol the quantity gage (figure 1-11). The indicator is cali-
brated in pounds. Circuit protection is furnished through
circuit breaker FUEL QTY (figure 1-18);

Fuel Gage Test Switch

A fuel gage test switch (figure 1-11} is located on the instru-
ment panel. The switch provides ameans of testirg thé indi-
cator and circuit operation, When the switch button is de-
pressed and held in, the fuel quantity indicator pointer
maoves to a lesser quantlty, and upon release should return
to actual reading. Power is supplied through the fuel quan-
tity indicator.

Fuel Filter - Cautlon

Two fuel filter caution segments  labeled FUEL FILTER are -
incorporated in the caution panel; one for each engine.
Nlumination of this segment srgmfres that the fuel filter is
clogged and a bypass condition is impending. Power.is:
furnished through 28V DC:essential bus (figure.1-17)7and "
protected by circuit breaker ‘CAUTION LTS (figure 1-18),

Fuel Low — Caution

ogated on. the caution pane15
fqmmatlon ‘of this light will-
jiniig 40 lbs, when the air-
craftisin a stabllrzed flight atitude (nose; cl0wn) Thelight
will be erratic in function when the aircraft is subjected to:
sudden maneuvers, continuous turns or any taﬂ low miane
ver, A continuous light above 190 Ibs when the aircraft'is
in a stabilized flight atitude (nose down), is abnormal, The
light is illuminated by a float switch in the left forward cell.

Power is furnished by the 28V DC essential bus (fig 1-17)::*
protected by circuit breaker CAUTION LTS (figure -

(fig 1-20) labeled FUEL LOY

Boost Pump — Caution

Boost pump caution llghts LEFT FUEL BOOST and

RIGHT FUEL BOOST are d{;gn the caution ; anel

Weér Is supplied- ﬁmouﬁh
<1217 and protected by

- crromt breaker CAUTION LTS (ﬂgure 1- 18)

PPLY SYSTEM

- The primary electrical system (figure 1-17) is a 28-volt

plied through the 28V DC essential bus (frgure_ 117)ang rJdrreg:.t L,QerenE,f_ s}irrgl_eggonductor, negative ground system.

Change 12 1.26
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TAIL SKID

A steel, tubular type, tail skid is installed on the aft end of
the tail boom. The skid provides limited protection to the
tail rotor during nose high landings.

FLIGHT INSTRUMENTS

The flight instruments include pilot’s and copilot’s attitude
indicators, airspeed, turn and slip, vertical velocity,
altimeter, standby compass, free air temperature and clock.

ATTITUDE INDICATORS

The MM-1 pi]ot’s and copilot’s attitude indicators (figure
1-11) display flight attitude of the helicopter in relation to

the sarth’s horizon, Pitch attitude is indicated by motion of .

the sphere in relation to the miniature airplane. Roll
attitude is indicated by motion of the roll pointer with
respect to the fixed roll scale located at the top of the
display. The indicator sphere can be adjusted to zero
indication by the pitch and roll trim knobs which are
located on the face of the instrument. The power OFF flag,
located in the lower left-hand portion of the display will be
exposed with any interruption of indicator power.
Horizontal markings indicate the degree of dive or climb,
while bank (roll) angles are read from the semicircular scale
located on the upper half of the indicator face. Power is
supplied through the 115V AC essential bus (figure 1-17)
and protected by circuit breakers ATT PLT, and ATT
COPLT (figure 1-18). The OFF flag (power warning)
should disappear within 90 seconds after power is initially -
supplied and display will erect and remain stable.

AIRSPEED

The two airspeed indicators (figure 1-11) are standard
pitot-static instruments. The single scale airspeed indicators

are calibrated in knots and provide an indicated airspeed of . -
the helicopter at any time during forward - flight. by

measuring the difference between impact. and’ static Al
pressure from the roof mounted"c rnbinatian pl’tdt and
static air pressure tube {figure- 1~2) :

TURN AND SLIP INDICATOR.

The pilot’s and c0pnlot s turn and s].ip mdwators (ﬂgure '

1-¥1) consists of a rate of turn pointer and a ball (slip
indicator) which operate independently of each other. The
turn indicator is controlied by electncally actuated _gyros,

Needle and bail are combined in one instrument and -are -~ . -

normally read and interpreted together. Power is supplted

through the 28V DC essential bus (figure 1-17)j and
protected by clrcuit breaker TURN & SLIP (figure 1-

18).

“The pltot-stauc"
- pitot-static tu
. necessary, pip. )
-angd, airspegdgi,tj, 0;
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ALTIMETER

The altimeters (figure 1-11) furnish direct readings of height
and are actuated by the static pressure  system, The
altimeters are connected through piping to static pressure
ports of the combination pitot-static tube, mounted on the
cabin roof.

VERTICAL VELOCITY INDICATOR
Two vertical velocity indicators are provided, one for the

pilot and one for the copilot. Mounted on the instrument
panel (figure 1-11), the indicators register ascent and

descent speed of the helicopter in feet per minute. The

instrument is connected to the static air sysiem to sense the -

rate of atmospheric pressure change.

STANDBY COMPASS

A standard, magnetic: type compass is mounted in a bracket
above. the center of the pilot’s windshield. The compass
correction card, located in a card holder on the center brace
between pilot’s and copilot’s windshield, is provided for use | 4

in conjunction with the magnetic compass.

NOTE

FREE AIR TEMPERATURE

The bi-metal free air temperature 1nd1cator is in the upper,
the

_tart stop sweep-second and recordmg hand for up to one

- hou: elapsed time. A control knob on front of case winds
" and sets-the clock. A second knob on the front case starts,

stops, and resets the elapsed time section without affecting

-'the hour. and minute hand,

PITOT STATIC 8

nsists of the electrically heated
63, static manifold, pitot lines and
t to altimeters, vertical velocity

LY
~







CAUTION PANEL
SEGMENT WORDING

) PART SEP OFF
AC FAIL
HYDSYS1
HYD SYS 2

FUEL LOW

RIGHT FUEL BOOST

LEFT FUEL BOOST
) AUX FUEL FLOW

XMSN OIL PRESS
XMSN OIL HOT
C BOX OIL PRESS

C BOX OIL FILTER

ROTOR BRAKE
EXTERNAL PWR

CHIP DETECTORS
% IFF CODE HOLD
IFF

ALT ENCODER

FAULT
CONDITION

Particle Separator
Bypassed

Failure of AC
Inverter

Hydraulic Pressure
Below 650 psi

Hydraulic Pressure
Below 650 psi

Fuel Quantity Below
150 £ 40 1bs {at
normal flight
attitude)

Right Fuel Boost
Pump Flow
Stopped

Left Fuel Boost Pump
Flow Stopped

Auxiliary Fuel Tank
Empty

Transmission Qil
Pressure Below 30
psi

Transmission Oil
Temperature
Above 110°C

Combining Gear Box
0Oil Pressure Below
30 psi

Combining Gearbox
Oil Filter Clogged

Rotor Brake On

External Power Door
Open

Metal Particles in Qi
IFF Code Hold

IFF Mode 4 Inoper-
ative

Altimeter Encoder
Inoperative
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CHIP DETECTOR CAUTION PANEL

The chip detector caution panel (figure 1-11} is located
above the main caution panel. The chip detector caution
panel illuminates to indicate which gearbox has metal

particles, When a chip is detected the MASTER CAUTION

light illuminates the chip detector light on the caution
panei and the appropriate light on the chipdetector cau-
tion panel (figure 1-21), Pressing the chip detector

panel will illuminate the master caution light segment and
chip detector portion on caution panel.

SEGMENT WORDING

90°

420

XMSN

CBOX

FAULT CONDITION

Metal Particles in 90°
Gearbox

Metal Particles in 42°
Gearbox

Metal Particles in
Transmission

Metal Particles in
Combining
Gearbox

Figure 1-21. Chip detector panel

BRIGHT DIM SWITCH

The BRIGHT/DIM switch on the caution panel {figure 1-20)

permits the pilot to manually select a bright or dimmed
condition for the worded segments, master caution, RPM
warning and fire detector warning lights on the instrument

panel. After each initial application of power the lamps will

come on in the bright condition. Momentarily placing the
switch in the up position selects the bright condition, and

down selects the dim condition.

Change 12 1-37 - .



T.0. 1H-1{UIN-1
NOTE

The system may only be dimmed if the pilot
instrument light, located in the overhead
console, is ON,

TEST SWITCH

The caution panel (figure 1-20) is provided with a TEST
SWITCH enabling  the pilot to manually test the caution
light system, The switch is labeled TEST. Momentarily
. pushing down test switch to TEST position will cause
illumination of all the segments on the caution panel, the
master caution light, and RPM warning light. Testing of the
system will not change any of the fault conditions which
existed prior to testing.- A malfunction can exist in the
caution panel system without knowledge of the aircrew.
Pushing the Test Switch only verifies the lights will llumi-
nate.

WARNING SYSTEM

The warning system consists of individually illuminated
warning lights mounted on the instrument panel. The
purpose of this system is to provide visual indication of the
conditions or combinations that have occurred.

RPM LIGHT WARNING
' — Rotor drops below 92% 2% or exceeds
“103% 2 _
Either engine Ng speed drops below 52%
+2

~ AUDIO WARNING
— Rotot rpm drops below 92% + 2

FIRE = Fire'in engme lor 2 as mdlcated by hght in
handle ..

Fire’ Dntector/Warnmg Svstem

Two- fire detector warnmg llghts are Iocated on eac.h FIRE -
PULL Hhandle (figure ‘1-11): on the. mstrument panel. The .-
lights inform the pilot of an engine fire by ‘illumination of
the light on the appropriate FIRE PULL handle. To test the .

lights press fire detector PRESS to TEST switch (fig-
ure 1-11). Two lights in each handle should illuminate when
pressed, extinguish when released. The detector elements

are heat sensing, connected in a series loop across the fire

138 Changa 12~

detector contro! unit. These heat sensing elements exhibit
high electrical resistance at normal ambient temperatures,
but their resistance drops rapidly when heated. The fire
detector unit senses this low resistance from any fire or
overheat condition which causes the appropriate FIRE
PULL handle to illuminate. Power is supplied by the 28V
DC essential bus.

EMERGENCY EQUIPMENT
FIRE EXTINGUISH!NG SYSTEM
Portable Fire Extinguishers

Two portable fire extinguishers are provided with the
helicopter, one is located to the right of pilot’s seat on the
floor, and the other, on the left side of the pedestal. The
mounting brakets are of the quick opening type for rapid
removal by pilot or crew (figure 3-1).

NOTE

For the fire extinguisher to discharge properly,
it must be held in a near upright position.

Engine Fire Extinguishers

The engine fire extinguishing system includes the MAIN
and RESERVE fire extinguisher bottles, engine No. 1 and
engine No. 2 fire extinguisher relays, MAIN FIRE EXT and
RESERVE FIRE EXT circuit breakers, a three-position
level-lock FIRE EXT selector switch, FIRE 1 PULL handle
and FIRE 2 PULL handle. The MAIN fire extinguisher
bottle, located aft of engine No. 2, may be activated at any
time either FIRE PULL handle is pulled and the selector

switch is then positioned to MAIN. However, with both
FIRE PULL handles pulled the main bottle will not fire and

if reserve is selected, the agent will be discharged into both -
engines. The RESERVE bottle, located aft of the No, 1 en- . -
gine, may be activated only when a fire is detected by one
of the fire detector units or the test switch is depressed,-ond
the appropriate FIRE PULL handle is pulled and the se-
lector switch is then placed in the RESERVE poaltlon The
FIRE EXT selector switch must be pu]led out In ‘order to
select RESERVE position. o :



Engine Fire Extinguisher Controls

When a fire occurs in an engine compartment, appropriate
FIRE PULL handle (figure 1-11) illuminates. Pulling FIRE
PULL ‘handle closes the. respective particle .separator ‘door
and engine fuel shut-off valve in preparation for firing ex-
tinguisher bottles. FIRE EXT selector switch (figure 1-11) is
then positioned to MAIN which fires the main bottle to the
engine compartment. If an indication of fire still exists, the
reserve fire extinguisher bottle can be fired into the selected
engine compartment by placing FIRE EXT selector switch
to RESERVE. Power is supplied by the 28V DC essential
bus (figure 1-17) and protected by circuit breakers MAIN
FIRE EXT, RESERVE FIRE EXT, ENG | FIRE DET and
ENG 2 FIRE DET on the circuit breaker panel (figure 1-18).

NOTE

When the fire or overheat condition is
eliminated, the light extinguishes on
appropriate FIRE PULL HANDLE.

FIRST AID KITS

Four first aid kits are provided in the cabin area, located,
two each, on inboard side of each hinged panel aft of pilot,
co-pilot (figure 3-1}.

NOTE

If the hinged panels are removed for flight,
remove the first aid kits from the panels and
secure them in the cabin where they will be
immediately available.

PAX ALARM SYSTEM

The PAX alarm system consists of the PAX alarm switch (a
guarded switch) located on the overhead console panel
(figure 1-18), and the PAX alarm horn. The system receives
28V DC from the essential bus (figure 1-17)and protected
by the PAX ALARM circuit breaker (figure 1-18). When the
PAX alarm switch is activated, the horn emits a warning
signal.

DOORS
PILOT'S AND COPILOT'S DOORS
The pilot’s and copilot’s entrance doors (figure 1-2) are

formed aluminum frames with plastic windows in the upper
section. Ventilation is increased by lowering the windows

T.O:1H-T1{UIN-T

(figure 1-10). Cam type door latches are:used:aiid:both pilot
and copilot doors (figure 2-3) are jettisonable internally or
externally. ot et e B e

ViR

The cargo doors (flgure 2-3) are formed aluminum frames
with removable plastic windows in the upper section which
can be jettisoned by pulling the release handle and pull in
the window. These doors are on rollers and slide aft to the
open position allowing access to the cargo area. The heli-
copter can be flown with doors closed, open, or off. See
Section V for alrspeed limitations.

HINGED PANELS

Two hinged panels (figure 1-2) forward of the cargo doors,
provide a larger entrance to the cargo-passenger compart-
ment. The panels may be remove prior to flight, provided
the cargo door is open.

PILOT’'S AND COPILOT’S SEATS

The pilot’s and copilot’s seats (figure 1-10} are adjustable
and each seat is mounted on two fixed tracks. Vertical
height adjustment is accomplished by a lever on the right
hand side. Forward and aft adjustment is accomplished by
the lever on the left hand side. Each seat is equipped with a
lap safety belt and inertia-reel shoulder harness.

SHOULDER HARNESS

An inertia-reel shoulder harness is incorporated in the
pilot’s and copilot’s seats with manual lock-unlock handle
(figure 1-10) on the right side of the seat. Movement of the
handle to the forward position locks the inertia reel,
movement of the handle to the aft position unlocks the
reel. With the contro! in unlock position, the reel will
automatically lock when the helicopter encounters an
impact force of two or three “G” deceleration. Locking of
the reel can be accomplished in any position and the reel
will automatically take up the slack in the harness. To
release the lock it is necessary to lean back slightly
releasing tension on the lock, move the control handle first
to the Jock position and then to the unlock position. It is
possible to have pressure against the seat back whereby no
additional movement can be accomplished and the lock
cannot be released. If this condition occurs, it will be
necessary to release shoulder harness.

AUXILIARY EQUIPMENT

The following systems and equipment are covered in
Section IV:

~ Loudspeaker System
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Armament Systéms
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Passive Armor

Aux:hary Fuel Tanks

Commumcntlons and Assoc:ated Electromc Eqmpment

Heating and Ventllation System
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Fuel Sump Drains (4)

Transmission Oll Filters, Gages,

and Drain

Fuel Tank Filler

Engine Oil Filter and Gage (2)
Engine Fire Extinguisher (2)

Combining Gearbox Flller and Gage
42° Gearbox Oil Filler and Gage
90° Gearbox Oil Filler and Gage

Pillow Block 0Oil Reservoir
Hub Grip Oil Reservoir
Transmission Oil Filler .
Hydraulic Reservoir(2)

Hydraulic Filters and Indicators

Rotor Brake Filler
External Power Receptacle

Aft Auxiliary Fuel Tank Filler (2)

6t Ls-*» 00

Figure 1-22. -Servicing diagram (8heet 1 of 2)

FLUID SPECIFICATIONS USAF NATO SYMBOL CIVILIAN
GRADES
Engine Fuel MIL-T-5624 F40 Jot-B
.- Grade JP-4
Engine Alternate Fuel MIL-T-3624 -
R Grade JP-§ F44 Ketossne
MIL-T-83198 -
Grade JP8 F-34 Jot-A-1
o F-80 Jot-A
. Engine Oil and Combining Gearbox MIL-L-23809 0-166 '
Alternate Engine Ol ~ MIL-L-7808 0-148
Pillow Block Oil MIL-L-236899 0-1568
Transmission Oil MIL-L-23699 0-166
Tail Rotor Gearbox Oil, 42° and 90° MIL-L-23699 0-156
Hydraulic Fluid ML ! ~ H515
MiL-H~B3282
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Some fuels serviced by U.S. INTO-PLANE. conttacts, as. listed in Enroute Supplement, no longer contain
icing inhibitor. When using aliernate and/or commereiai fuels, the aircrews must determine if the fuel con-
tains fuel system icing inhibitor. Refer to T.0. 42B1-1.14 for ndditional fuel usage data.

“WARNING

When using fuels without anti-icing additives avoid flying at aititudes where indicated OAT is
below -329C (-25°F) to preclude fuel system icing. .

. CAUTION

When changing tmm JP4 to JP 5 or reverse a specific gravity adjustment to the fuel control
may be required (Pertorm acceleration check in accordance with Section VIL.)

When utl]lzing JP-8 fuel, mamtaln acceleratlon parameter. Fuel control adgustment may be
required

Figure 1-22. Servicing diagram (Sheet 2 of 2)
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