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Chapter 1

Introduction

1-1. General These instructions are for use by the

operator(s). They apply to UH-1H/V helicopter.

1-2. Warnings, Cautions, and Notes Warnings,

Cautions, and Notes are used to emphasize

important and critical instructions and are used for

the following conditions.

WARNING

An operating procedure, practice, etc.,

which If not correctly followed, could re-

‘sult in personal Injury or loss of life.

Caution

An operating procedure, practice, etc.,

which if not strictly observed, could result in

damage to or destruction of equipment.

NOTE

An operating procedure, condition, etc.,

which it is essential to highlight.

1-3. Description This manual contains the best

operating instructions and procedures for the

UH-1H/V helicopter under most circumstances. The

observance of limitations, performance and weight

balance data provided is mandatory. The

observance of procedure is mandatory except when

modification is required because of multiple

emergencies, adverse weather, terrain, etc. Your

flying experience is recognized, and therefore, basic

flight principles are not included. THIS MANUAL

SHALL BE CARRIED IN THE HELICOPTER AT ALL

TIMES.

1-4. Appendix A, References Appendix A is a

listing of official publications cited within this manual

applicable to and available for flight crews.

1-2

1-5. Appendix B, Abbreviations and Terms

Definitions of all abbreviations and terms used

throughout the manual are included in appendix B.

1-6. Index The index lists every titled paragraph

contained in this manual. Chapter 7 performance

data has an additional index within the chapter.

1-7. Army Aviation Safety Program Reports

necessary to comply with the safety program are

prescribed in AR 385-40.

1-8. Destruction of Army Materiel to Prevent

Enemy Use For information concerning destruction

of Army materiel to prevent enemy use, refer to TM

760-244-1-5.

1-9. Forms and Records Army aviators flight

records and helicopter maintenance records which

are to be used by the operators and crew members

are prescribed in DA PAM 738-751 and TM

55-1500-342-23

1-10. Designator Symbols Designator Symbols

H UH-1H and V UH-IV are used in conjunction

with text contents, text headings and illustro-

tion titles to show limited effectivity of the

material. One or more designator symbols may

follow a text heading or illustration title to in-

dicate proper effectivity, unless the material ap-

plies to all models and configurations within the

manual. If the material applies to all models and

configurations, no designator symbols will be

used.

1-11. Use of Words Shall, Should, and May Within

this technical manual, the word “shall” is used to

indicate a mandatory requirement. The word

“should” is used to indicate a non-mandatory but

preferred method of accomplishment. The word

“may” is used to indicate an acceptable method of

accomplishment.
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Chapter 2

Helicopter and Systems Description and Operation

Section I.

2-1. General Description The UH-1H/V helicopters

are thirteen-place single engine helicopters. The

maximum gross weight is 9500 pounds.

2-2. General Arrangement Figure 2-1 depicts the

general arrangement. Indexed items include access

openings and most of the items referred to in the

exterior check paragraph in section Ill of chapter 8.

2-3. Principal Dimensions Figure 2-2 depicts the

principal dimensions.

2-4. Turning Radius Turning radius is about 35

feet when pivoted around the mast.

2-5. Fuselage The fuselage is the forward section

of the airframe extending from the nose to the

forward end of the tailboom. The fuselage consists

primarily of two longitudinal beams with transverse

bulkheads and metal covering. The main beams are

the supporting structure for the cabin, landing gear,

fuel tanks, transmission, engine, and tailboom. The

external cargo suspension unit is attached to the

main beams near the center of gravity of the

helicopter.

2-6. Tailboom The tailboom section is bolted to

the aft end of the fuselage and extends to the aft

end of the helicopter. It is a tapered,

semi-monocoque structure comprised of skins,

longerons, and stringers. The tailboom supports the

tail rotor, vertical fin, and synchronized elevator. It

houses the tail rotor driveshaft and some electronic

equipment.

2-7. Landing Gear System

a. Main Landing Gear. The main landing gear con-

sists of two aluminum arched crosstubes mounted

laterally on the fuselage with two longitudinal skid

tubes attached to the crosstubes, The skid tubes

are made of aluminum and have steel skid shoes

attached to the bottom to minimize skid wear.

HELICOPTER

b. Tail Skid. A tubular steel tail skid is installed on

the aft end of the tailboom. It acts as a warning to

the pilot upon an inadvertent tail-low landing and

aids in protecting the tail rotor from damage.

2-8. Crew Compartment Diagram The crew

compartment is depicted in figure 2-5.

2-9. Cockpit and Cabin Doors

a. Cockpit Doors. The cockpit doors are formed

aluminum frames with transparent plastic windows in

the upper section (fig 2-1). Ventilation is supplied by

the sliding panels in the windows. Cam-type door

latches are used and doors are equipped with jet-

tisonable door releases.

b. Cabin Doors. The two cabin doors are formed

aluminum frames with transparent plastic windows in

the upper section (fig 2-1). These doors are on roll-

ers and slide aft to the open position allowing full

access to the cargo area. Hinged doorpost panels

are forward of the cabin doors. They provide a

larger entrance to the cargo area. An open door

lock is provided to hold the door in the aft position to

Prevent door separation in flight.

2-10. Pilot/Copilot Seats The pilot and copilot

seats may be conventional seats or armored seats

(fig 2-3). The armored seats have a release to

recline the seats to aid in removal of injured

personnel. The conventional seats do not have the

reclining feature.

a. Pilot and Copilot Seats (Conventional). The pilot

and copilot seats are vertical and fore-aft adjustable

and the nonreclining type. The vertical height adjust-

ment handle is under the right side of the seat. The

fore and aft adjustment is under the left side of the

seat. Webbing on the back of the seat can be re-

moved to accept use of a back-pack parachute.

The seats are equipped with lap safety belts and in-

ertia reel shoulder harness.
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b. Pilot and Copilot Seats (Armored). Armored

‘seats can be installed in the helicopter for the pilot

and copilot. They are equipped with lap safety belt

and inertia-reel shoulder harness. They are adjust-

able fore and aft and vertically. The vertical adjust-

ment handle is under the right side of the seat and

the fore and aft handle on the left. The seats are

equipped with a quick release, on each side at the

back of the seat, for reclining the seat. The seat

back, bottom, and sides are protected by ceramic

and aluminum armor plate. Hip and shoulder areas

are protected by ceramic type armor.

c. Inertla Reel Shoulder Harness. An inertia reel

and shoulder harness is incorporated in the pilot and

copilot seats with manual lock-unlock handle (fig

2-3). On the conventional seat, the contro! handles

are located on the left front of the seat. On the ar-

mored seat, the control handles are located on the

right front of the seat. With the control in the un-

locked position (aft) and the shoulder straps prop-

erly adjusted, the reel strap will extend to allow the

occupant to lean forward; however, the reel auto-

matically locks when the helicopter encounters an

impact force of 2 to 3 ''G’’ deceleration. The reel

can be locked (handle forward) from any position

and will take up slack in the harness. To release the

lock, it is necessary to lean back slightly to release

tension on the lock and move the control handle to

the unlock position. It is possible to have pressure

against the seat back whereby no additional move-

ment is possible and the lock cannot be released. If

this condition occurs, it will be necessary to loosen

the harness. The reel should be manually locked for

emergency landing. Straps must be adjusted to fully

retract within the inertia reels to prevent rebound

overshoot in the event of impact. Seat belt must be

securely fastened and firmly tightened prior to ad-

justment of shoulder harness to prevent submarining

in event of impact.

2-11. Personnel Seats Various arrangements of

personnel seats can be installed to accommodate

from one to eleven personnel besides the pilot and

copilot. The seats are constructed of tubular steel

and reinforced canvas. Each seat is equipped with a

2-2

lap safety belt. These same belts, with web exten-

sions, are provided for litter patients when helicopter

is used for rescue missions. For additional Informa-

tion on the personnel seats, refer to chapter 6.

2-12. Instruments and Controls

a. Instrument Panel. The location of all the con-

trols, indicators, instruments, and data placards in-

stalled on the instrument panel is depicted in figure

2-4. V Some instruments may be relocated.

b. Pedestal Panel. The panels and controls in-

Stalled in the pedestal are depicted in figure 2-5.

c. Overhead Console. The location of the controls

and circuit breakers installed in the overhead con-

sole is depicted in figure 2-5.

d. External Stores Jettison Handle. The external

stores jettison handle is located to the left of the pi-

lot collective when installed. Pulling up on the handle

will jettison external stores through mechanical link-

age.

@. Other Instruments and Controls. Instruments,

controls, or indicators not shown in figure 2-5 or fig-

ure 2-6 are shown in the chapter/section which de-

scribes their related systems.

2-12.1 Wire Strike Protection System (WSPS)

The WSPS provides protection for 90% of the frontal

area against impacts with horizontally strung

mechanical and power transmission cables. The

basic system consists of an upper cutter/deflector,

æ windshield protector/deflector/cutter, a lower

cutter/deflector and a pair of windshield wiper

deflectors (fig 2-1). The lower cutter assembly

features a ‘'Breakaway Tip’’ designed to shear when

relatively large ground contact forces are

experienced and before helicopter structural

damage is incurred. However, the tip shear rivets

are designed to withstand the smaller forces

experienced during wire strikes and the tip will still

effectively deflect wires/cables into the cutter

blades.
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Section Il. EMERGENCY EQUIPMENT

2-13. Emergency Equipment The emergency

equipment location, illustration, and emergency

procedures are covered in chapter 9.

2-14, Portable Fire Extinguisher A portable

hand-operated fire extinguisher is carried in a

bracket located aft of the pedestal, or at the right

side of the pilot seat.

Section Ill. ENGINE

2-18. Engine The UH-1H/V are equipped with a

TS3-L-13 engine.

2-17. Engine Compartment Cooling The engine

compartment is cooled by natural convection

through engine compartment screens.

2-18. Alr induction System Three different air

induction systems are used on these

helicopters, They are discussed in the following

paragraphs:

a. Non-Self-Purging Particle Separator. The non-

self-purging particle separator is an inertial type. A

lip extending into the airstream deflects the particle

Jaden air into @ large chamber. Large particles in the

air settle in the chamber; fine particles are removed

as the air is drawn through a filter assembly. Re-

moved particles are held in porous foam box assem-

blies. The box assemblies can be removed and

cleaned. Other components used with the particle

separator are: ENG AIR FILTER CONT circuit breaker

on the overhead console, an engine air differential

pressure switch on the firewall, and an ENGINE INLET

AIR caution light (fig 2-9) on the caution panel.

b. Seif-Purging Particle Separator, Helicopters se-

rial No. 68-15779 and subsequent are equipped with

@ self-purging particle separator. This is an inertial-

type separator. Particls-laden air is directed through

a large annular chamber and through an air cleaner.

À constant supply of bleed air from the engine flows

through the venturi-type ejector and carries parti-

cles overboard through airframe plumbing.

c. Forelgn Object Damage Screen. Foreign Object

Damage (FOD) screen prevents large particles from

entering the engine Inlet.

2-15. First Aid Kite Four general purpose type first

aid kits have been provided in the cabin area (tig

9-1). Two kits are secured to the right center

doorpost. The other two kits are secured to the left

doorpost. First aid kits can be easily removed for

immediate use.

AND RELATED SYSTEMS

NOTE

The ice detector system is not applicable

on helicopters equipped with the

self-purging particle separator.

d. DE-ICE. Engine de-ice is a bleed air system

activated by the DE-ICE switch on the ENGINE panel

(fig 2-6). In the ON position bleed air is directed

through the engine inlet to provide ice protection

Power losses caused when the system is on are

shown in chapter 7, In the event of de electrical fail-

ure or when the DE-ICE ENG circuit breaker is out,

de-ice is automatically on. System power is pro-

vided by the do essential bus and protected by the

ANTI-ICE ENG circuit breaker.

e. Improved Particle Separator. Some UH-Is

may be equipped with an Improved Particle

Separator. This unit has a number of vortex tubes

which ore highly effective in removing sand and

dust from the engine inlet air. The sand and dust

are dumped overboard through outlets on each side

of the Separator.

2-19. Engine Fuel Control System

a. Engine Mounted Components. The fuel control

assembly is mounted on the engine. It consists of a

metering section, a computer section and an over-

speed governor.

(1) The metering section is driven at a speed pro-

portional to N1 speed. It pumps fuel to the engine

through the main metering valve or, if the main sys-

tem fails, through the emergency metering valve

which is positioned directly by the twist grip throttle.

Change2 2-3
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(2) The computer section determines the rate of

main fuel delivery by biasing main metering valve

opening for N1 speed, inlet air temperature and

pressure, and throttle position. It also controls the

operation of the compressor air bleed and operation

of the variable Inlet guide vanes.

(3) The overspeed governor is driven at a speed

proportional to N2 speed. It biases the main meter-

ing valve opening to maintain a constant selected N2

rpm.

b. Starting Fuel Flow. During engine start, energiz-

ing the start fuel switch opens the fuel solenoid

valve, allowing fuel from the fuel regulator to flow

through the starting fuel manifold and into the com-

bustion chamber. When N1 reaches sufficient

speed, the start switch is de-energized, causing the

solenoid valve to close and stop-starting fuel flow.

2-4 Change 2



Starting fuel nozzles are purged by air from the

combustion chamber through a check filter valve.

Engine starting fuel solenoid vaive is controlled by

the engine starter switch on helicopters which do not

have a starting fuel switch. The engine solenoid

valve (engine starting fuel solenoid valve) cannot be

Individually controlled during engine starts.

c. Power Controls (Throtties). Rotating the pilot or

copilot twist grip-type throttle (fig 2-5) to the full

open position allows the overspeed governor to

maintain a constant rpm. Rotating the throttle toward

the closed position will cause the rpm to be manually

selected instead of automatically selected by the

overspeed governor. Rotating the throttle to the fully

closed position shuts off the fuel. An idle stop is in-

corporated in the throttle to prevent inadvertent

throttle closure. To bypass the idle detent, press the

IDLE REL switch and close the throttle. The IDLE REL

switch is a momentary on, solenoid-operated

switch. The IDLE REL switch is located on the pilot

collective stick switch box. IDLE REL switch receives

power from the 28 Vdc bus and Is protected by a

circuit breaker marked IOLE STOP REL. Friction can

be induced in both throttles by rotating the pilot

throttle friction ring counterclockwise (fig 2-5). The

ring is located on the upper end of the pilot throttle.

d. Governor Switch, The GOV switch is located on

the ENGINE control panel (fig 2-6). AUTO position

permits the overspeed governor to automatically

control the engine rpm with the throttle in the full

open position. The EMER position permits the pilot or

copilot to manually contro! the rpm. Because auto-

matic acceleration, deceleration, and overspeed

control are not provided with the GOV switch in the

EMER position, control movements must be smooth

to prevent compressor stall, overspeed, ovartem-

perature or engine failure. The governor circuit re-

ceives power from the 28 Vdc essential bus and Is

protected by the GOV CONT circuit breaker.

2-20. Engine Oll Supply System

a. Description. The dry sump pressure type oil

system is entirely automatic in its operation. The

system consists of an engine oil tank with de-aera-

tion provisions, thermostatically controlled oi! cooler

with by-pass valve, pressure transmitter and pres-

sure indicator, low pressure warning switch and indi-

cator, sight gages, and oil supply return vent, and

breather lines. Drain valves have been provided for

draining the oil tank and cooler. Pressure for engine

lubrication and scavenging of return oil are provided

by the engine-mounted and engine-driven oll pump.

Oil specification and grade are specified in the Serv-

Icing Table 2-1.
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b. Oil Cooler. Engine oil cooling is accomplished

by an vil cooler. The cooler is housed within the fu-

selage area under the engine deck (fig 2-1}. Air cir-

culation for oil cooling is supplied by a turbine fan

which operates from turbine bleed air. The fan is

powered at all times when the engins is operating

and no control is required except tha bleed air limit-

ing orifice.

2-21. ignition—Starter System The starter-ignition

switch is mounted on the underside of the pilot

collective pitch control lever switch box. An additional

switch may be installed on the copilot stick. The switch

is a trigger switch, spring-loaded to the off position (fig.

2-5). The starter and ignition unit circuits are both

connected to the trigger switches. The circuits receive

power from the 26 Vdc essential bus and are protected

by circuit breakers marked STARTER RELAY and

IGNITION SYSTEM IGNITER SOL. The starter circuit

is energized when the STARTER/GEN switch is in the

START position and the trigger switch is pulled (fig

2-5). The ignition circuit is energized when the FUEL

MAIN ON/OFF switch on the engine control panel is

in the ON position and the trigger switch is pulled. The

ignition keylock is located by the AC circuit breaker

panel. The OFF position deactivates the igniters and

start fuel to prevent engine starting. The ON position

allows engine starting.

2-22. Governor RPM Switch The pilot and copilot

GOV RPM INCR/DECR switches are mounted on a

switch box attached to the end of the collective pitch

control lever (fig 2-5). The switches are a

three-position momentary type and are held in INCR

(up) position to increase the power turbine (N2)

speed or DECR (down) position to decrease the

power turbine (N2) speed. Electrical power for the

circuit is supplied from the 28 Vdc essential bus and

is protected by a circuit breaker marked GOV CONT.

2-23. Droop Compensator A droop compensator

maintains engina rpm (N2) as power demand is

increased by the pilot. The compensator is a direct

‘mechanical linkage between the collective stick and

the speed selector lever on the N2 governor. No

crew controls are provided or required. The

compensator will hold N2 rpm to +40 rpm when

properly rigged. Droop Is definad as the speed

change In engine rpm (N2) as power is increased

from a no-load condition. It is en inherent

characteristic designed into the governor system.

Without this characteristic, instability would develop

as engine output is increased resulting in N1 speed

overshooting or hunting the value necessary to

satisfy the new power condition. If N2 power were

Change 2 2-4.1/(2-4.2 blank)



allowed to droop, other than momentarily, the

reduction in rotor speed could become critical.

2-24. Engine Instrument and Indicators All engine

instruments and indicators are mounted in the

instrument panel and the pedestal (figs 2-4 and

2-5).

a. Torquemeter Indicator. The torquemeter indica-

tor is located in the center area of the instrument

panel and is marked TORQUE PRESS (fig 2-4), The

indicator is connected to a transmitter which is part

of the engine oil system. The torquemeter indicates

torque in pounds per square inch (psi) of torque im-

posed upon the engine output shaft, The tor-

quemeter receives power from the 28 VAC bus and

is protected by a circuit breaker marked TORQUE in

the ac circuit breaker panel.

b. Exhaust Gas Temperature Indicator. The ex-

haust gas temperature indicator is located in the

center area of the instrument panel and is marked

EXH TEMP (fig 2-4). The indicator receives tem-

perature indications from the thermocouple probes

mounted in the engine exhaust diffuser section. The

temperature indications are in degrees Celsius. The

system is electrically self-generating.

c. Dual Tachometer. The dual tachometer is lo-

cated in the center area of the instrument panel and

indicates both the engine and main rotor rpm (fig

2-4). The tachometer inner scale is marked ROTOR

and the outer scale is marked ENGINE. Synchroniza-

tion of the ENGINE and ROTOR needles indicates

normal operation of helicopter. The indicator re-

ceives power from the tachometer generators

mounted on the engine and transmission. Connec-

tion to the helicopter electrical system is not re-

quired.

d. Gas Producer Tachometer. The gas producer

indicator is located in the right center area of the

instrument panel and is marked PERCENT (fig 2-4).

The indicator displays the rpm of the gas producer

turbine speed in percent. This system receives

power from a tachometer generator which is geared

to the engine compressor. A connection to the heli-

copter electrical system is not required.

@. Oil Temperature indicator. The engine oil tem-

perature indicator is located in the center area of the

instrument panel and is marked OIL °C (fig 2-4).

The indicator is connected to an electrical resis-

tance-type thermocouple. The temperature of the

engine oil at the engine oil inlet is indicated in de-

grees Celsius. Power to operate the circuit is sup-

Plied from the 28 Vdc essential bus. Circuit protec-
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tion is provided by the TEMP IND ENG & XMSN circuit

breaker.

f. Oil Pressure Indicator. The engine oil pressure

indicator is located in the center area of the instru-

ment panel and is marked OIL PRESS (fig 2-4). The

indicator receives pressure indications from the en-

gine oil pressure transmitter and provides readings

in pounds per square inch (psi). The circuit receives

electrical power fram the 28 Vac bus and circuit pro-

tection is provided by the ENG circuit breaker in the

ac circuit breaker panel.

g. Off Pressure Caution Light. The ENGINE OIL

PRESS caution light is located in the pedestal

mounted CAUTION panel. The light is connected to a

low pressure switch. When pressure drops below

approximately 25 psi, the switch closes an electrical

circuit, causing the caution light to illuminate. The

circuit receives power from the 28 Vdc essential bus

and is protected by the circuit breaker marked CAU-

TION LIGHTS.

h. Engine Chip Detector Caution Light. A magnetic

plug is installed in the engine. When sufficient metal

particles accumulate on the magnetic plug to com-

plete the circuit, the ENGINE CHIP DET segment illu-

minates. The circuit receives power from the 28 Vdc

essential bus and is protected by the circuit breaker

marked CAUTION LIGHTS.

1. Engine ice Detector. The ice detector system

(ENGINE ICE DET caution light) is not connected.

J. Engine Icing Caution Light. The ENGINE ICING

segment of the caution panel is not connected.

k. Engine Inlet Air Filter Clogged Warning Light. On

helicopters prior to Serial No. 68-16066, the ENGINE

INLET FILTER CLOGGED warning light is mounted on

the upper area of the instrument panel (fig 2-4).

When the inlet air filter becomes clogged, a differen-

tial pressure switch senses the condition and closes

contacts to energize the filter caution light. Power is

supplied from the 28 Vdc bus and circuit protection

is provided by the CAUTION LIGHTS circuit breaker.

1, Engine Inlet Air Caution Light. The ENGINE INLET

AIR segment of the caution panel will illuminate when

the inlet air filter becomes clogged. Power is sup-

plied from the 28 Vdc bus and protection is provided

by the CAUTION LIGHT circuit breaker.

m. Engine Fuel Pump Caution Light. The ENGINE

FUEL PUMP caution light is located in the pedestal-

mounted panel. Failure of either fuel pump element

will close an electrical circuit illuminating the caution
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light. The system receives power from the 28 Vdc

essential bus and is protected by a circuit breaker

marked CAUTION LIGHTS. One type of switch used

on some aircraft will illuminate the caution light until

normal operating pressure is reached. This momen-

tary lighting does not indicate a pump element fail-

ure.

n. Emergency Fuel Control Caution Light. The

emergency fuel control caution light is located in the

pedestal-mounted caution panel. The illumination of

the worded segment GOV EMER is a reminder to the

pilot that the GOV switch is in the EMER position.

Electrical power for the circuit is supplied from the

28 Vdc bus and is protected by a circuit breaker

marked CAUTION LIGHTS.

o. Fuel Filter Caution Light. The FUEL FILTER cau-

tion light is located in the pedestal~mounted caution

panel or @ press to test light is located on the instru-

ment panel. A differential pressure switch is

mounted in the fuel line across the filter. When the

filter becomes clogged, the pressure switch senses

this and closes contacts to energize the caution light

Circuit. If clogging continues, the fuel bypass opens

to allow fuel to flow around the filter. The circuit re-

ceives power from the 28 Vdc essential bus and is

protected by a circuit breaker marked CAUTION

LIGHTS.

Section IV, HELICOPTER FUEL SYSTEM

2-25. Fuel Supply System

a. Fuel System. The fuel system consists of five

interconnected cells all fillad from a single fitting on

the right side of the helicopter. The two forward cells

each contain a submerged boost pump. The boost

pumps provide fuel pressure to prime the fuel line to

the engine driven fuel pump. Each forward fuel cell

is divided into two compartments by a lateral baffle

fitted with a flapper valve to allow fuel flow from front

to rear. The submerged boost pump is mounted on

a sump assembly near the aft end of each forward

cell and is connected by a hose to the pressure line

outlet to the engine. Part of the pump output is di-

verted forward through a flow switch and hose to an

ejector pump at front of cell. Induced flow of the

éjector pump sends fuel through a hose over the

baffle into the rear part of the cell, so that no signifi-

cant quantity of fuel will be unusable in any flight atti-

tude. The crashworthy system is designed to contain

fuel during a severe, but survivable, crash impact to

reduce the possibility of fire. Frangible fittings used

to secure the fuel cells in the airframe are designed

to fail and permit relative movement of the cells,

without rupture, in event of a crash; self-sealing

break-away valves are installed in the fuel lines at

the fuel cell outlets and certain other locations. The

break-away valves are designed to permit complete

separation of components without loss of fuel. Rol-

lover vent valves are installed on the aft fue! cells to

provide protection in the event of a helicopter ral-

lover during a crash. The system has .50 caliber bal-

listic protection in the lower two-thirds of the cell.

b. Closed Circuit Refueling System. Helicopter se-

rial number 69-15292 and subsequent and modified

helicopters provide a closed circuit refueling system

2-6

when used with the mating nozzle. This system is

capable of automatic shut-off of fuel flow when full.

c. Gravity Refueling. If helicopter is equipped with

closed circuit refueling system and fuel servicing ve-

hicle is not equipped with related nozzle for closed

circuit refueling, a gravity system may be used.

2-26. Controls and Indicators

a. Fuel Switches. The fuel system switches con-

sist of a main fuel switch, start fuel switch, and fuel

transfer switches (fig 2-6) The FUEL START switch is

not applicable on helicopters Serial No. 66-8574

through 66-8577, 66-16034 and subsequent, and

earlier models so modified.

(1) Main Fuel Switch. The FUEL MAIN ON/OFF

switch is located on the pedestal-mounted ENGINE

panel (fig 2-6). The switch is protected from acci-

dental operation by a spring-loaded toggle head that

must be pulled up before switch movement can be

accomplished. When the switch is in the ON posi-

tion, the fuel valve opens, the electric boost

pump(s) are energized and fuel flows to the engine.

When the switch is in the OFF position the fuel valve

closes and the electric boost pump(s) are de-ener-

gized. Electrical power for circuit operation is sup-

plied by the 28 Vdc essential bus and is protected by

circuit breakers FUEL VALVES, LH BOOST PUMP and

RH BOOST PUMP.

(2) Fuel Start Switch. The FUEL START ON/OFF

switch is located on the ENGINE panel. In the ON

position the starting fuel solenoid valve is energized

when the starter-ignition switch is pulled. When the

START FUEL switch is in the OFF position the igniter



solenoid valve is de-energized, Electrical power for

the circuit is supplied by the 28 Vdc essential bus

and is protected by circuit breaker IGNITION SYSTEM

IGNITER SOL.

(3) Fuel Control. Fuel flow and mode of operation

is controlled by switches on the pedestal-mounted

engine contro! panel (fig 2-6). The panel contains

the MAIN FUEL ON/OFF or FUEL ON/OFF switch,

START FUEL ON/OFF switch, two INT FUEL TRANS

PUMP or INT AUX FUEL switches, and GOVAUTO/

EMER switch. The switchover to emergency mode is

accomplished by retarding the throttle to idle or off

position and positioning the GOV AUTO/EMER switch

to the EMER position. In the EMER position fuel is

manually metered to the engine, with no automatic

control features, by rotating the throttle twist grip.

b. Fuel Quantity indicator. The fuel quantity indica-

tor is located in the upper center area of the instru-

ment panel (fig 2-4). This instrument is a transistor-

ized electrical receiver which continuously indicates

the quantity of fuel in pounds. The indicator is con-

nected to three fuel transmitters mounted in the fuel

cells. Two are mounted in the right forward cell and

‘one in the center aft cell. Indicator readings shall be

multiplied by 100 to obtain fuel quantity in pounds.

Electrical power for operation is supplied from the

115 Vac system and is protected by circuit breaker

FUEL QTY in the ac circuit breaker panel.

c. Fuel Gage Test Switch. The FUEL GAGE TEST

switch is used to test the fuel quantity indicator op-

eration (fig 2-4). Pressing the switch will cause the

indicator pointer to move from the actual reading to

a lesser reading. Releasing the switch will cause the

pointer to return to the actual reading. The circuit

receives power from the 115 Vac system and is pro-

tected by a circuit breaker marked FUEL QTY in the

ac circuit breaker panel.

d. Fuel Pressure Indicator. The fuel pressure indi-

cator displays the psi pressure of the fuel being de-

livered by the boost pumps from the fuel cells to the

engine (fig 2-4). The circuit receives power from

the 28 Vac bus and is protected by the FUEL PRES-

SURE circuit breaker in the ac circuit breaker panel.
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e. Fuel Quantity Low Caution Light. The 20 MINUTE

FUEL caution light will illuminate when there is ap-

proximately 185 pounds remaining. Electrical power

is supplied from the 28 Vdc essential bus. The CAU-

TION LIGHTS circuit breaker protects the circuit.

f. Fuel Boost Pump Caution Lights. The LEFT FUEL

BOOST and RIGHT FUEL BOOST caution lights will il-

luminate when the ieft/right fuel boost pumps fail to

pump fuel. The circuits receive power from the 28

Vde essential bus. Circuit protection is provided by

the CAUTION LIGHTS, RH FUEL BOOST PUMP and LH

FUEL BOOST PUMP circuit breakers. On helicopters

prior to Serial No. 69-1522 a FUEL TANK SUMP

PUMP circuit breaker is used instead of RH and LH

BOOST PUMP circuit breakers.

2-27. Auxiliary Fuel Sysiem

Complete provisions have been made for installing

an auxiliary fuel equipment kit in the: helicopter

cargo-passenger compartment. Two bladder type

tanks can be installed on the aft bulkhead and

transmission support structure. This allows the

helicopter to be serviced with an additional 300 U.S.

gallons of fuel (table 2-1).

a. Internal Fuel Transfer Swliches. Two switches

marked INT AUX FUEL LEFT/RIGHT are mounted in

the ENGINE control panel (fig 2-6). Placing the

switches to the forward position energizes the auxil-

iary fuel system. Fuel is transferred to ihe main fuel

cells. An overfill limit switch is installed in the main

fuel tank to prevent the auxiliary fuel pumps from

overfilling the main fuel cells. Power is supplied by

the de essential bus and protected by the FUEL

TRANS PUMP circuit breaker.

b. Auxiliary Fuel Low Caution Light. An AUX FUEL

LOW caution light is provided to indicata when the

auxiliary fuel tanks are empty. The light will illuminate

only when the fuel transfer switches are in the for-

ward position, and the auxiliary tanks are empty. The

circuit receives power from the 28 Vdc essential bus

and is protected by the CAUTION LIGHTS circuit

breaker.

Section V, FLIGHT CONTROL SYSTEM

2-28. Description The flight control system is a

hydraulic assisted positive mechanical type,

actuated by conventional helicopter controls.

Complete controls are provided for both pilot and

copilot. The system includes a cyclic system,

collective control system, tail rotor system, force

trim system, synchronized elevator, and a stabilizer

bar.

2-29. Cyclic Control System The system is

operated by the cyclic stick movement (fig 2-5).

Moving the stick in any cirection will produce a
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corresponding movement of the helicopter which is

a result of a change in the plane of rotation of the

main rotor. The pilot cyclic contains the cargo

release switch, radio ICS switch, armament fire

control switch, hoist switch and force trim switch.

Desired operating friction can be induced into the

control stick by hand tightening the friction adjuster.

a. Synchronized Elevator. The synchronized eleva-

tor (fig 2-1) is located on the tailboom. It is con-

nected by control tubes and mechanical linkage to

the fore and aft cyclic system. Fore and aft move-

ment of the cyclic control stick will produce a

change in the synchronized elevator attitude. This

improves controllability within the cg range.

b. Stabilizer Bar. The stabilizer bar is mounted on

the main rotor hub trunnion assembly in a parallel

plane, above and at 90 degrees to the main rotor

blades. The gyroscopic and inertial effect of the sta-

bilizer bar will produce a damping force in the rotor

rotating control system and thus the rotor. When an

angular displacement of the helicopter/mast occurs

the bar tends to remain in its trim plane. The rate at

which the bar rotational plane tends to return to a

position perpendicular to the mast is controlled by

the hydraulic dampers. By adjusting the dampers,

positive dynamic stability can be achieved, and still

allow the pilot complete responsive control of the

helicopter.

2-30. Collective Control System The collective

pitch control lever controls vertical flight (fig 2-5).

When the lever is in full down position, the main

rotor is at minimum pitch. When the lever is in the

full up position, the main rotor is at maximum pitch.

The amount of lever movement determines the

angle of attack and lift developed by the main rotor,

and results in ascent or descent of the helicopter.

Desired operating friction can be induced into the

control lever by handtightening the friction adjuster

(fig 2-5). A grip-type throttle and a switch box

assembly are located on the upper end of the

collective pitch control lever. The pilot switch box

contains the starter switch, governor rpm switch,

engine idle stop release switch, and landing

light/searchlight switches. A collective lever down

lock is located on the floor below the collective

lever. The copilot collective lever contains only the

grip-type throttle, governor rpm switch, and starter

switch when installed. The collective pitch control

system has built-in breakaway (friction) force to

move the stick up from the neutral (center of travel)

Position of eight to ten pounds with hydraulic boost

ON.

2-31. Tail Rotor Control System The system is

operated by pilot/copilot anti-torque pedals (fig

2-5), Pushing a pedal will change the pitch of the tail

rotor blades resulting in directional control. Pedai

adjusters are provided to adjust the pedal distance

for individual comfort. A force trim system is

connected to the directional controls.

2-32. Force Trim System Force centering devices

are incorporated in the cyclic controls and

directional pedal controls. These devices are

installed between the cyclic stick and the hydraulic

servo cylinders, and between the anti-torque pedals

and the hydraulic servo cylinder. The devices furnish

a force gradient or ‘‘feel’’ to the cyclic control stick

and anti-torque pedals. A FORCE TRIM ON/OFF

switch is installed on the miscellaneous control panel

to turn the system on or off (fig 2-6). These forces

can be reduced to zera by pressing and holding the

force trim pushbutton switch on the cyclic stick grip

or moving the force trim switch to off.

Section VI. HYDRAULIC SYSTEM

2-33, Description The hydraulic system is used to

minimize the force required by the pilot to move the

cyclic, collective and pedal controls. A hydraulic

pump, mounted on and driven by the transmission

supplies pressure to the hydraulic servos. The

hydraulic servos are connected into the mechanical

linkage of the helicopter flight control system.

Movement of the controls in any direction causes a

valve, in the appropriate system, to open and admit

hydraulic pressure which actuates the cylinder,

thereby reducing the force-load required for control

movement. Irreversible valves are installed on the

cyclic and collective hydraulic servo cylinders to

prevent main rotor feedback to the cyclic and
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collective in

malfunction.

the event of hydraulic system

2-34. Control Switch The hydraulic control switch is

located on the miscellaneous panel (fig 2-6). The

switch is a two-position toggle type labeled HYD

CONTROL ON/OFF, When the switch is in the ON

position, pressure is supplied to the servo system.

When switch is in the OFF position the solenoid valve

is closed and no pressure is supplied to the system.

The switch is a fail-safe type. Electrical power is

required to turn the switch off.



2-35. Reservoir and Sight Glass The hydraulic

reservoir is a gravity feed type and Is located at the

right aft edge of the cabin root (fig 2-10). The

reservoir and sight gage are visible for inspection

through a plastic window in the transmission fairing.

2-36. Hydraulic Filter A line filter is installed on

helicopters prior to Serial No. 68-16050. This filter

has no indicator, Helicopters Serial No. 68-16050

and subsequent, or those modified by MWO have an

improved filter system. When the filter is clogged It

will give a visual warning by raising @ red indicator

button. The red button pops out when a set

differential pressure across the element is

exceaded. Once actuated, the Indicator will remain

extended until reset manually. When the indicator Is
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In reset position, it will be hidden from view. An

Inspection window may be provided to permit ready

visual access to the filter Indicator. The transparent

window is located on forward face of the

transmission bulkhead.

2-37. Hydraulle Pressure Caution Light Low

hydraulic system pressure will be indicated by the

Mlumination of HYD PRESSURE segment on the

CAUTION panel. Moderate feedback forces will be

noticed in the controls when moved.

2-38. Electrical Circuit Electrical power for

hydraulic system control is supplied by the 28 Vdc

essential bus. The circuit Is protected by the HYD

CONT circuit breaker.

Section VI. POWER TRAIN SYSTEM

2-39. Transmission The transmission is mounted

forwerd of the engine and coupled to the power

turbine shaft at the cool end of the engine by the

main driveshaft. The transmission is basically a

reduction gearbox, used to transmit engine power at

a reduced rpm to the rotor system. A freewheeling

unit is incorporated in the transmission to provide a

quick-disconnect from the engine if a power failure

occurs. This permits the main rotor and tail rotor to

rotate in order to accomplish a safe autorotational

landing. The tail rotor drive is on the lower aft

‘section of the transmission. Power is transmitted to

the tail rotor through a series of driveshafts and

@earboxes. The rotor tachometer generator,

hydraulic pump, and main de generator are

mounted on and driven by the transmission. A

‘self-contained pressure oil system is incorporated in

the transmission. The oil is cooled by an oil cooler

and turbine fan. The engine and transmission oil

coolers use the same fan. The oil system has a

thermal bypass capability. An oil level sight glass,

filler cap, and magnetic chip detector are provided.

A transmission oil filter is mounted in a pocket in

upper right aft corner of sump cese, with inlet and

outlet ports through internal passages. The filter

incorporates a bypass valve for continued oil flow if

screens become clogged. The transmission external

oil filter is located in the cargo-sling compartment

on right side wall, and is connected into the external

oil line. A bypass valve is incorporated, set to open

at a set differential pressure to assure oil flow if filter

element should become clogged. A bypass

condition will be indicated by extension of a red

indicator on the filter head.

2-40. Gearboxes

8. Intermediate Gearbox—42 Dagree. The 42 de-

gree gearbox is located at the base of the vertical

fin. It provides 42 degree change of direction of the

tail rotor driveshaft. The gearbox has a solf-

contained wet sump oil system. An oil level sight

glass, filler cap, vent (fig 2-10) and magnetic chip

detector are provided.

b. Tall Rotor Gearbox—90 Degree. The 90 degree

gearbox is located at the top of the vertical fin, It

Provides a 90 degree change of direction and gear

reduction of the tail rotor driveshaft. The gearbox

has a self-contained wet sump oil system. An oil

level sight glass, vented filler cap (fig 2-10) and

magnetic chip detector are provided.

2-41. Driveshafts

a. Main Driveshaft. The main driveshaft connects

the engine output shaft to the transmission input

drive quill,

b. Tail Rotor Driveshaft. The tail rotor driveshaft

consists of six driveshaft and four hanger bearing

assemblies. The assemblies and the 42 degree and

90 degree gearboxes connect the transmission tail

rotor drive quill to the tail rotor.

2-42. Indicators and Caution Lights

a. Transmission Où Pressure indicator. The TRANS

OIL pressure indicator is located in the center area

of the instrument panel (fig 2-4). It displays the

transmission oil pressure in psi. Electrical power for

the circuit is supplied from the 28 Vac bus and is

protected by the XMSN circuit breaker in the ac cir-

cuit breaker panel.

Change? 2-9
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b. Transmission Of Pressure Low Caution Light.

The XMSN OIL PRESS segment in the CAUTION

panel will illuminate when the transmission oil pres-

sure drops below about 30 psi. The circuit receives

power from the essential bus. Circuit protection is

‘supplied by the CAUTION LIGHTS circuit breaker.

c. Transmission Oil Temperature Indicator. The

transmission oil temperature indicator is located in

the center area of the instrument panel. (Fig 2-4). The

indicator displays the temperature of the transmission

oil in degrees Celsius. The electrical circuil receives

power from the essential bus and is protected by the

TEMP IND ENG XMSN circuit breaker in the de

breaker panel. This is a wel bulb system dependent

on fluid for valid indication.

d. Tcansmission OÙ Hot Caution Light. The XMSN

OIL HOT segment in the CAUTION panel will illumi-

Nate when the transmission oil temperature is above

110°C (230°F). The circuit receives power from the

essential bus and is protected by the CAUTION

UGHTS circuit breaker. This is a wet bulb system de-
Pendent on fluid for valid Indication.

e. Transmission and Gearbox Chip Detector.

(1) Chip Detector Caution Light. Magnetic inserts

are installed in the drain plugs of the transmission

‘sump, 42 degree gearbox, and the 90 degree gear-

box. When sufficient metal particles collact on the

plugs to close the electrical circuit the CHIP DETEC-

TOR segment in the CAUTION panel will Illuminate. A

‘self-closing, spring-loaded valve in the drain plug

permits the magnetic plugs to be removed without

the loss of olf. The circuit Is powered by essential

bus and protected by the CAUTION LIGHTS circuit

breaker.

(2) Chip Detector Switch. A CHIP DET switch (fig

2-6) is installed on a pedestal mounted panel. The

switch is labeled BOTH, XMSN, and TAIL ROTOR and is

spring loaded to the BOTH position. When the CHIP

DETECTOR segment in the CAUTION panel lights up

position the switch to XMSN, then TAIL ROTOR, to

delermine the trouble area. CHIP DET caution light

will remain on when a contaminated component is

selected. The light will go out if the noncontaminated

component is selected.

Section Vill. ROTORS

2-83. Main Rotor

9. Description. The main rotor is a two blades,

semi-rigid, seesaw type. The Iwo all metal blades are

connected to a common yoke by blade grips and pitch

change bearing with tension straps to carry cen-

trifugal forces. The rotor assembly is connected to the

most with a nut. The nut hos provisions for hoisting

the helicopter. A stabilizer bar is mounted on the

trunnion 90 degrees to the main rotor. Blade pitch

change is accomplished by movements of the collec-

live and cyclic controls. The main rotor is driven by

the transmission through the mast. The mast is tilted 5

degrees forward

ol. Hub Spring. As an aid in controlling rotor

flapping, a hub spring kit has been installed in the

rotor system for those helicopters modified by

MWO 55-1520-242-50-1. Two nonlinear elastome-

ric springs are attached to a support affixed to the

mast. The hub springs provide an additional

Section IX.

2-45, Pitot Heater The pitot tube is equipped with

an electrical heater (fig 2-1). The PITOT HTR switch

is on the overhead console panel (fig 2-5). ON

position activates the heater in the tube and

Prevents ice from forming in the pitot tube. OFF

position de-ectivates the heeter. The electrical

circuit for the system receives power from the
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margin of safety in the event of an inadvertent ex-
cursion of the helicopter beyond the approved
flight envelope.

b. RPM Indicator, The rpm indicator is part of the

dual tachometer (fig 2-4). The tachometer inner scale

displays the rotor rpm. The inner scale pointer is

“marked with an “R’

2-44. Tall Rotor The tail rotor Is a two-bladed,

semi-rigid delta-hinge type. Each blade is

connected to a common yoke by 8 grip and pitch

change bearings. The hub and blade assembly is

Mounted on the tail rotor sheft with a delta-hinge

trunnion and a static stop to minimize rotor flapping.

Blade pitch change is accomplished. by movement of

the anti-torque pedals which are connected to a

pitch control system through the tail rotor (90

degree) gearbox. Blade pitch change serves to

offset torque and provide heading control.

UTILITY SYSTEMS

essential bus and is protected by the PITOT TUBE

HTR circuit breaker,

2-48, Heated Blanket Receptacles Two or six

electrica! receptacies are provided to supply 28 Vac

for heated blankets. They are mounted on the Inside

cabin roof structure aligned with the torward edge of



the transmission support structure. The electrical

circuit for the receptacles receive power from the

nonessential bus. Circuit protection is provided by

the HEATED BLANKET circuit breakers.

2-47. Data Case A data case for maps, flight

reports, etc., has been provided and is located at

the aft end of the pedestal.

2-48. Blackout Curtains Provisions have been

made for installing blackout curtains behind pilot and

copilot seats and between forward and aft cabin

sections. Other blackout curtains may be installed

over both cabin door windows and window in

removable doorpost.

2-49. Blood Bottle Hangers Provisions have been

made for six blood bottle hangers on the inside of

the cabin roof structure within easy reach of the

medical attendant station, for administration of

blood to litter patients in flight.

2-50. External Cargo Rear View Mirror A mirror is

installed under the right lower nose window to give

the pilot clear visibility of the external cargo, This

mirror may be removed and stowed in the heater

compartment when provisions are installed.
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2-51. Windshield Wiper

Caution

Do not operate the wiper on a dry or dirty

windshield.

a. Two windshield wipers are provided, one for the

right section of the windshield and one for the left

section of the windshield.

b. The wipers are driven by electric motors with

electric power supplied by the de electrical system.

Circuit protection is provided by WINDSHIELD WIPER

PILOT and WINDSHIELD WIPER COPILOT circuit

breakers on the de circuit breaker panel.

c. The windshield wiper switches on the overhead

console mounted MISC panel (fig 2-5) have five po-

sitions: HIGH, MED, LOW, OFF, and PARK.

d. The panel also has a selector which permits the

operation of windshield wiper for pilot, copilot or

both as desired.

Section X. HEATING AND VENTILATION

2-52. Ventilating System

a. Description. The ventilating system consists of

four independently controlled exterior air scoop ven-

tilators. Two single orifice air scoops are located on

top of the cockpit section, and two double orifice air

scoops are on top of cabin, The amount of air enter-

ing the cabin through the ventilators is regulated by

the butterfly valve control.

b. Operation, Rotate butterfly valve control to de-

sired position to provide outside air for flight.

2-53. Heating and Defrosting System Three

different types of heating and defrosting systems

may be used on these helicopters. They are the

bleed air heater, combustion heater, and the

auxiliary exhaust heat exchanger. Each system is

described separately in the following paragraphs.

a. Bleed Air Heating and Defrosting System. There
are some differences in the bleed air heating sys-

tems in use. These differences are shown in figure

2-7 with the following exception: helicopters prior to

Serial No. 65-9565 have under-seat heater outlets;

subsequent helicopters have aft pedestal outlets in-

stead of the under-seat outlets. Heat is supplied to

all bleed air heaters by the compressor bleed air

system. Electric power for operation of the controls

is supplied from the essential bus and is protected

by the CABIN HEATER CONT circuit breaker. On heli-

copters Serial No. 66-16868 through 70-16518,

temperature is controlled by a thermostat located on

the right doorpost. Helicopters Serial No. 71-20000

and subsequent are protected by two circuit break-

ers marked CABIN HEATER OUTLET VALVE and

CABIN HEATER AIR VALVE. Refer to figure 2-7 for

controls and their function.

b. Combustion Heating and Defrosting System.

With the combustion heater installed, a combination

of bleed air heat and combustion heat is available

for heating, Bleed air may be used for defrosting

and combustion heat for heating, or combustion

heat may be used for defrosting only with bleed air

heat off. The MAIN FUEL switch must be ON, actuat-

ing the right boost pump, before fuel is available for

combustion heater operation (fig 2-6). A purge

switch keeps the blowers operating after shutdown

to prevent residual heat buildup. If blower air pres-

sure drops tao low, the combustion heater will stop

automatically. An averheat switch also automatically

turns the heater off in the event of malfunction. The
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starting cycle has to be repeated to start the com-

bustion heater. Electric power to operate the heater

controls is supplied from the essential bus and is

protected by the CABIN HEATER CONT circuit break-

er. Refer to figure 2-7 for controls and their func-

tion,

c. Auxillary Exhaust Heater System. The auxiliary

exhaust heater system consists of an exhaust gas

exchanger, and a bleed air driven fan for circulating

ambient air through the heat exchanger. A mixing

valve controls air to maintain the desired outlet tem-

perature. The exhaust heater system controls con-

sist of the cabin heating panel (fig 2-7), a thermo-

stat dial on the right doorpost and the air directing

lever on the pedestal.

Section XI. ELECTRICAL POWER SUPPLY AND DISTRIBUTION SYSTEM

2-54. DC and AC Power Distribution Figure 2-8

depicts the general schematic of the dc and ac

power distribution system. The de power is supplied

by the battery, main generator, standby

starter-generator, or the external power receptacle.

The 115 Vac power is supplied by the main or spare

inverters. The 28 Vac power is supplied by a

transformer which is powered by the inverter,

2-55. DC Power Supply System The de power

supply system is a single conductor system with the

negative leads of the generator grounded in the

helicopter fuselage structure. The main generator

voltage will vary from 27 to 28.5 depending on the

average ambient temperature. In the event of a

generator failure the nonessential bus is

automatically de-energized. The pilot may override

the automatic action by positioning the NON-ESS

BUS switch on the DC POWER control panel to

MANUAL ON.

2-56. External Power Receptacle The external

power receptacle (fig 2-1) transmits the ground

power unit 28 Vde power to the power distribution

system. A 7.5 KW GPU is recommended for external

starts.

2-57. Battery

WARNING

If battery overheats, do not open battery

compartment. Battery fluid will cause

burns. An overheated battery may cause

thermal burns and may explode.

The battery supplies approximately 24 Vde power to

the power distribution system when the generators

and external power receptacle are not in operation

(tig 2-1).

2-58. Main and Standby Starter-Generator The 30

volt 300 ampere main generator is mounted on and

driven by the transmission. A standby

starter-generator, rated at 300 amperes is mounted

‘on the engine accessory drive section, The standby

furnishes generator power in the event of main

generator failure.

2-59. DC Power Indicators and Controls

@. Main Generator Switch. The MAIN GEN switch

(fig 2-5) is on the overhead console DC POWER

panel. In the ON position the main generator sup-

plies power to the distribution system. The RESET

position is spring-loaded to the OFF position. Mo-

mentarily holding the switch to RESET position will

reset the main generator. The OFF position isolates

the generator from the system, The circuit is pro-

tected by the GEN & BUS RESET in the de circuit

breaker panel.

b. Battery Switch. The BAT switch is located on

the DC POWER control panel (fig 2-5). ON position

permits the battery to supply power. ON position

also permits the battery to be charged by the gen-

erator, The OFF position isolates the battery from

the system.

c. Starter-Generator Switch. The STARTER GEN

switch is located on the DC POWER control panel (fig

2-5). The START position permits the starter-gen-

erator to function as a starter. The STBY GEN posi-

tion permits the starter-generator to function as a

generator.

d. Nonessential Bus Switch. The NON-ESS BUS

switch is located on the DC POWER control panel (fig

2-5). The NORMAL ON position permits the nones-

sential bus to receive dc from the main

generator, The MANUAL ON position permits

the nonessential bus to receive dc from the

starter-generator when it has automatically

been de-energized by a main generator failure.

e. DC Voltmeter Selector Switch. The VM switch is

located on the DC POWER control panel (fig 2-5).

The switch permits monitoring of voltage being deliv-



ered from any of the following; BAT, MAIN GEN,

STBY GEN, ESS BUS, and NON-ESS BUS.

f. DC Voltmeter. The de voltmeter is located in the

center area of the instrument panel and is labeled

VOLT DC (fig 2-4). Direct current voltage is indi-

cated on the voltmeter as selected by the VM switch

in the overhead console.

g. DC Loadmeters—Main and Standby. Two direct

current loadmeters are mounted in the lower center

area of the instrument panel (fig 2-4). The MAIN

GEN loadmeter indicates the percentage of main

generator rated capacity being used. The STBY GEN

loadmeter indicates the percentage of standby gen-

erator rated capacity being used. The loadmeters

will not indicate percentage when the generators are

not operating.

2-60. Circuit Breaker Panel The de circuit breaker

panel is located in the overhead console (fig 2-5). In

the “pushed in’’ position the circuit breakers

provide circuit protection for de equipment. In the

“pulled out’ position the circuit breakers

de-energize the circuit. In the event of an overload

the circuit breaker protecting that circuit will “pop

out'’. Each breaker is labeled for the particular

circuit it protects. Each applicable breaker is listed in

the paragraph describing the equipment it protects.

2-61. AC Power Supply System Alternating current

is supplied by two inverters (fig 2-8). They receive

power from the essential bus and are controlled

from the AC POWER control panel (fig 2-5).

2-62. Inverters Either the main or spare inverter

(at the pilots option) will supply the necessary 115

Vac to the distribution system. The inverters also

supply 115 Vac to the 28 volt ac transformer which

in turn supplies 28 Vac to the necessary equipment.

Circuit protection for the inverters is provided by the

MAIN INVTR PWR and SPARE INVTR PWR circuit

breakers,

Section XII.

NOTE

Visible light means the light is visible to the

unaided eye. NVG light means the light is

visible only with the aid of the Night Vision

Goggles.

2-65. Position Lights. The position lights consist of

eight visible lights and five NVG lights (fig 2-1).
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2-63. AC Power Indicators and Controls

a. Inverter Switch, The INVTA Setich la locased on

the AC POWER control panel mn the Gearheed con.

sole (fig 2-5). The switch is normally in the MAIN ON

Position, to energize the main inverter. In the event

of a main inverter failure the switch can be posi-

tioned to SPARE ON to energize the spare inverter.

Electrical power to the INVTR switch is supplied from

the essential bus. Circuit protection is provided by

the INVTR CONT circuit breaker.

b. AC Failure Caution Light, The INST INVERTER

caution light will illuminate when the inverter in use

fails or when the INVTR switch is in the OFF position.

c. AC Voltmeter Selector Switch. The AC PHASE

VM switch is located on the AC POWER control panel

(fig 2-5). The switch is used to select any one of the

three phases of the 115 Vac three-phase, current

far monitoring on the ac voltmeter. The three posi-

tions on the switch are: AB, AC and BC. Each posi-

tion indicates that respective phase of the 115 Vac

on the ac voltmeter.

d. AC Voltmeter. The ac voltmeter is mounted on

center area of the instrument panel (fig 2-4). The ac

voltage output from the inverter (main or spare) is

indicated on this instrument. The voltage indicated

on any of the three selected positions should be 112

to 118 Vac.

2-64. AC Circuit Breaker Panel The ac circuit

breaker panel is located on the right side of the

pedestal panel (fig 2-5). The circuit breakers in the

“pushed in’? position provide circuit protection for

the equipment. The breakers in the ‘‘pulled out"

position de-energize the circuit. The breakers will

“pop out’' automatically in the event of a circuit

overload. Each breaker is labeled for the particular

Circuit it protects. Each applicable breaker is listed in

the paragraph describing the equipment it protects.

LIGHTING

a. Visible Position Light Lights.

(1) Configurations. Two red lights are mounted on

the left side of the fuselage, one above and one be-

low the cabin door. Two green lights are mounted

on the right side of the fuselage, one above and one

below the cabin door. Two white lights are mounted

on top of the fuselage just inboard of the red and

green lights. One white light is mounted on the bot-
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tom center of the fuselage,and one white light is

mounted on the tailboom vertical fin. Electric power

to operate the lights is supplied from the essential

bus. Circuit protection is provided by the NAV

LIGHTS circuit breaker in the dc circuit breaker

panel.The position lights may be protected by the

FUS LIGHTS circuit breakers.

(2) Operation of Visible Position Lights. The posi-

tion lights are controlled by the POSITION switches

on the EXT LTS panel on the overhead console (fig

2-5). A three-position switch permits selection of

STEADY, OFF, or FLASH. Another two-position

switch controls brilliance and is marked DIM and

BRIGHT. When the three-position switch is in

STEADY position, all eight navigation lights are illumi-

nated. In FLASH position, on helicopters prior to Se-

tial No.64-13801, the colored lights illuminate alter-

nately with the white lights. On later models only the

colored lights and the aft white light flash.

b. NVG Position Lights.

(1) Configuration. These lights are invisible to the

unaided eye. They are designed to provide observed

aircraft position, attitude, and distance during covert

formation NVG flight and other covert multi-aircraft

NVG operations. Lights are located on the top left

and right side above the jump door of each side and

‘one each under the pilot and copilot doors. The rear

NVG position light is located on a mount under the

visible position light,

(2) Operation of the NVG Position Lights. The

control panel for the lights is located in the front-

most panel of the left overhead console (fig 2-5).

Five intensity positions are provided on the control

panel; OFF, 1, 2, 3, 4, and BRT (BRIGHT). The lights

are invisible to the unaided eye and must be

checked or otherwise viewed with AN/PVS-5, AN/

AVS-6, or AN/PVS-7 NVG. The visible position EXT

LTS must be in the off position when the NVG lights

are used. The NVG lights must be in the off position

when not being used with NVG. The NVG lights do

not flash.

2-66. Anti-Collision Light.

a. General. The anti-collision light is located on

the top aft fuselage area(fig 2-1). Electric power to

operate the light is supplied from the essential bus.

Circuit protection is provided by the ANTI COLL

LIGHT circuit breaker.

b. Operation. The ON position of the ANTI COLL

light switch illuminates the anti-collision light and

starts rotation of the light (fig 2-5). OFF position

de-energizes the light.

NOTE

UH-1H and UH-1V differ in that the UH-1H

has the IR band-pass filter on the

searchlight, not on the landing light. The

UH-1V has the IR band-pass filter on the

landing light, not on the searchlight.

2-67. Landing Light.

a. UH-1H.

(1) General. The landing light is flush-mounted to

the underside of the fuselage (fig 2-1). It may be

extended or retracted to improve forward illumina-

tion. Electric power to operate the system is sup-

plied from the essential bus. Circuit protection is

provided by the LDG LIGHT PWR and LDG SEARCH

LIGHT CONT circuit breakers.

(2) Operation. Landing light switches are on the

pilot collective lever switch box (fig 2-5). The ON

position of the LDG LT switch causes the landing

light to illuminate; OFF turns the light off. The EXT

position of the LDG LT EXT OFF RETR extend the

landing light to the desired position; RETR position

retracts the light. The OFF position stops the light

during extension or retraction. The light automati-

cally stops at the full extend/retract position.

b. UH-1V.

(1) General. The landing light on UH-1V aircraft

has a filtering lens for assisting NVG flight. Other

than the NVG infrared band pass filter, the UH-1V

landing light is functionally the same as the UH-1H.

(2) Operation. The UH-1V landing light operates

the same as the UH-1H landing light, except that

NVG must be worn to use it.

2-68. Searchlight.

a. UH-1V.

(1) General. The searchlight is flush-mounted to

the underside of the fuselage (fig 2-1). The light

can be extended and retracted for search illumina-

tion. At any desired position in the extend or retract

arc, the light may be stopped and rotated to the left

or right. Electric power to operate the light is sup-

plied from the essential bus. Circuit protection is



provided by the SEARCHLIGHT PWR and LDG &

SEARCHLIGHT CONT circuit breakers.

(2) Operation.

a. Searchlight Switch. The pilot SL switch ON po-

sition illuminates the light (fig 2-5). The OFF posi-

tion deactivates the light. The STOW position re-

tracts the light into the fuselage well.

b. Searchlight Control Switch. The pilot SEARCH

CONT switch EXT position extends the light from the

fuselage well and moves it forward (fig 2-5). RETR

position moves the light aft. The L and R position

rotates the light left and right.

b. UH-1H.

(1) General. The searchlight differs functionally

from the UH-1V searchlight only in that an infrared

band pass filter is installed over the light to assist in

NVG flight.

(2) Operation. The operation of the NVG search-

light is identical to the operation of the UH-1V

searchlight, except that the NVG filter provides as-

sistance for NVG flight.

2-69. Dome Lights.

8. General. The dome lights provide overhead

lighting for the cabin area.The forward light is con-

trolled by the FWD switch on the DOME LT panel

when installed on the overhead console. When the

DOME LT panel is not installed the FWD and AFT

DOME LT are contralled by the aft switch in the roof.

The aft dome lights are controlled by the switch on

the AFT DOME LTS panel on the roof. Electric power

to operate the dome light is supplied from the 28

Vdc essential bus. Circuit protection is provided by

the DOME LIGHTS circuit breaker.

b. Operation. To operate the FWD dome light,

position the FWD switch to WHITE for white light,

NVG for green light and OFF to turn light off. The aft

dome lights panel has two’ switches. The WHITE/

OFF NVG switch functions are the same as the FWD

switch. Rotation of the rheostat marked OFF/MED/

BRT increases or decreases the brightness of the aft

dome lights.

2-70. Cockpit Map Lights.

@. General. Two cockpit lights (NVG green) are

provided, ons above the pilot and one above the co-

pilot (fig 2-5). Each light is controlled individually.

The lights receive power from the essential
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bus and are protected by the COCKPIT

LIGHTS circuit breaker.

b. Operation, Rheostat switches are part of each

light assembly. Brightness is increased by turning

the rheostat clockwise or dimmed by turning coun-

terclockwise. These lights are for NVG or unaided

eye use.

2-71. Instrument Lights. The instrument lights

control panel is located in the overhead console (fig

2-5). The panel contains six switch/rheostats for

activating and controlling the brightness of the vari-

‘ous instrument lights. Each switch/rheostat functions

the same. OFF position de-energizes the circuit,

clockwise rotation increases brightness of the lights

and counterclockwise rotation decreases bright-

ness. The lights of all instruments receive electric

power from the 28 Vdc essential bus, except the pi-

lot attitude indicator, the pilot RMI, and the turn and

bank indicators which receives 5 Vdc from the es-

sential bus through resistor R24, which drops the

voltage to 5 Vdc. On UH-1V aircraft, the pilot atti-

tude indicator, the pilot RMI, and the turn and bank

indicators receive the 5 Vdc from the pilot solid state

device for providing 5 Vdc from the 28 Vde essential

bus. All other UH-1V instruments are illuminated by

28 Vdc from the 28 Vde essential bus, On UH-1H

aircraft the instrument lighting is protected by CON-

SOLE PEDLIGHTS, INST PANEL LIGHTS, and INST

SEC LIGHTS circuit breakers. On UH-1V aircraft the

instrument lights are protected by the same circuit

breakers as the UH-1H aircraft, except the PILOT 5

VOLT LIGHTS circuit breaker is included in the pro-

tection. On UH-1V aircraft the “HI” and “LO” indi-

cators and the digital readout illumination levels on

the radar altimeter are jointly controlled by the inde-

pendent altimeter rheostat.

a. Pilot Instrument Lights. The pilot instrument

lights furnish illumination for the following instru-

ments; gas producer tachometer, torquemeter, ex-

haust temperature indicator, dual tachometer,

airspeed indicator, clock, vertical velocity indicator,

turn and slip indicator, altimeter, attitude indicator,

radio magnetic indicator, DME indicator, standby

compass, pilot collective switch box and radar al-

timeter (if installed). These lights are all on one cir-

cuit and are controlled by the switch/rheostat

marked PILOT on the INST LTG control panel.Circuit

Protection is provided by the INST PANEL LIGHTS

and PILOT 5 VOLT LIGHTS(UH-1V) circuit breakers.
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b. On UH-1V aircraft when the radar altimeter,

AN/APN-209 is installed, turning the rheostat to OFF

provides full illumination to the digital readout and

HI-LO warning lights on the pilot and copilot height

indicators. This feature enables the pilot and copilot

to read the displays during daytime operations.

c. Copilot Instrument Lights. The copilot instrument

lights furnish illumination for the instruments on the

copilot section of the instrument panel. These

instruments consist of an airspeed indicator, attitude

indicator, radar altimeter (if installed on UH-1V),

altimeter, vertical velocity indicator and radio magnetic

indicator. The copilot instrument lights are all on one

circuit, and are controlled by the switch/rheostat marked

COPILOT on the INST LTG control panel. Circuit

protection is provided by INST PANEL LIGHTS circuit

breaker. Circuit protection is provided by INST PANEL

LIGHTS and COPILOTS 5 VOLT LIGHTS circuit breaker.

d. Engine Instrument Lights. The engine instrument

lights furnish illumination for the following instruments:

transmission oil temperature, fuel quantity, transmission

oil pressure, engine oil pressure, loadmeters, ac

voltmeter, fuel pressure indicator, engine oil temperature

gage, and dc voltmeter. Each instrument is individually

iluminated and control is accomplished by the

switch/rheostat marked ENGINE on the INST LTG

control panel. Circuit protection is provided by the INST

PANEL LIGHTS circuit breaker.

@. Secondary Instrument Lights.

(1) The four secondary instrument lights are

spaced across the top of the instrument panel shield

(fig 2-4). These lights furnish secondary illumina-

tion for the instrument panel face. The lights are

activated and controlled by the switch/rheostat

marked SEC on the INST LTG control panel. Circuit

protection is provided by the INST SEC LIGHTS cir-

cuit breaker.

(2) Pedestal Utility Light. The pedestal utility

light is provided for general use but also provides

illumination for radio which are not illuminated. The

light is operated by an OFF and ON switch on the

panel on which it is mounted. The intensity of the

light is controllable from full bright to dim or OFF, by

the same control. The light is protected by the

COCKPIT LTS circuit breaker in the overhead panel.

f. Emergency Lighting. Master Caution Fire Warn-

ing and Low RPM Indicators.The Master Caution,

Fire, and Low RPM Warning Indicators are equipped

with flip filters for use during NVG operations. The

2-16

indicators must be uncovered for unaided opera-

tions during daylight and night.

2-72. Overhead Console Panel Lights The

overhead console panel lights furnish illumination for

all overhead panels (fig 2-5). Each panel is

individually illuminated and contro! is accomplished

by the switch/rheostat, marked CONSOLE on the

INST LTG control panel. Circuit protection is

provided by the CONSOLE PED LIGHTS circuit

breaker.

NOTE

All “press-to-test” and cateye indicators

are dimming type NVG green.

Differentiation as to which indicator is

illuminated must be determined by location

since color coding is not used. In addition,

the operator must return all indicators to

the full bright position to assure visibility.

On applicable indicators, dimming may be

accomplished during pre-flight check to

mest the operator’s needs.

2-73, Pedestal Lights The pedestal lights provide

illumination for the control panels on the pedestal

(fig 2-5). Most panels are individually illuminated

and intensity control is accomplished by the

switch/rheostat marked PED on the INST LTG control

panel overhead. On some panels, the internal

lighting has been discontinued. These panels are

illuminated by the goosenecked utility light mounted

to the rear of the pedestal. The illumination can be

placed on any area of the pedestal by adjusting the

gooseneck postion. The intensity and ON-OFF

function is controlled by the switch/rheostat

mounted on the panel with the utility light. Circuit

protection for the pedestal lighting is provided by the

CONSOLE PED LIGHTS circuit breaker.

2-74, Transmission Oil Level Light A transmission

oil level light is installed to provide illumination to

check the transmission oil sight gage. The circuit is

activated by a button-type switch marked XMSN OIL

LEVEL LT SWITCH and is located on the right side of

the transmission forward bulkhead. Electric power

for the transmission oil level light circuit is supplied

by the battery. Circuit protection is provided by the

battery voltmeter circuit breaker located in the oil

cooler compartment or forward radio compartment.

2-75. Spare Lamp Kit The spare lamp kit is located

on the left side of the overhead console. The kit

contains spare light bulb for the segment panel

lights, the instrument lights, pedestal and overhead



console lights, master caution and segment caution

lights, all press to test lights, the rpm and fire

warning lights, and the dome lights. All bulbs except
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the dome light bulbs may be replaced without the

use of tools.

Section XII. FLIGHT INSTRUMENTS

2-76. Airspeed Indicators The pilot and copilot

airspeed indicators display the helicopter indicated

airspeed (IAS) in knots (fig 2-4). The IAS is obtained

by measuring the difference between impact air

pressure from the pitot tube and the static air

pressure from the static ports (fig 2-1).

NOTE

Indicated airspeeds are unreliable below 20

Knots due to rotor downwash.

2-77. Turn and Slip Indicator The turn and slip

Indicator displays the helicopter slip condition,

direction of turn and rate of turn (fig 2-4). The ball

displays the slip condition. The pointer displays the

direction and rate of the turn. The circuit receives

power from the essential bus and is protected by the

TURN & SLIP IND circuit breaker.

2-78. Vertical Velocity Indicator The vertical

velocity indicator displays the helicopter ascent and

descent speed in feet per minute (fig 2-4). The

indicator is actuated by the rate of atmospheric

pressure change.

2-79. Pressure Altimeter The pressure altimeter

(ALT) furnishes direct readings of height above sea

level and is actuated by the pitot static system (fig

2-4). Two altimeters are provided, one for the pilot

and one for the copilot. (Refer to chapter 3 for

operation.)

2-80, Attitude Indicators

a. Pilot Attitude Indicator, The pilot attitude indica-

tor is located on the pilot section of the instrument

panel (fig 2-4). The indicator displays the pitch and

roll attitude of the helicopter. An OFF warning flag in

the indicator is exposed when electrical power to the

system is removed. However, the OFF flag will not

indicate internal system failure, The attitude indica-

tor has an electrical trim in the roll axis in addition to

the standard pitch trim. The attitude indicator is op-

erated by 115 Vac power, supplied by the inverter.

Circuit protection is provided by the PILOT ATTD cir-

cuit breakers in the ac circuit breaker panel.

Caution

The copilot attitude indicator shall be caged

only in a straight and level attitude. The

caging knob shall never be pulled violently.

b. Copilot Attitude Indicator. The copilot attitude

indicator is located in the copilot section of the in-

strument panel (fig 2-4). It is operated by 115 Vac

power supplied by the inverter. Circuit protection is

provided by the COPILOT ATTD circuit breakers in

the ac circuit breaker panel. In a climb or dive ex-

ceeding 27 degrees of pitch the horizontal bar will

stop at the top or bottom of the case and the sphere

then becomes the reference. The copilot attitude in-

dicator may be caged manually by pulling the PULL

TO CAGE knob smoothly away from the face of the

instrument to the limit of its travel and then releasing

quickly.

2-81, Free-Air Temperature Indicator (FAT) The

free-air temperature indicator is located at the top

center area of the windshield (fig 2-5). The indicator

displays the free air temperature in degrees Celsius.

2-82. Standby Compass The standby (magnetic)

compass is mounted in a bracket at the center right

edge of the instrument panel (fig 2-4). A deviation

in magnetic compass indications will occur when the

landing light, searchlights or pitot heat are turned

on.

2-83. Fire Detector Warning System A FIRE

WARNING light is located in the upper right section of

the instrument panel (fig 2-4). The press to test

(FIRE DETECTOR TEST) test switch is located to the

left of the fire warning light. Excessive heat in the

engine compartment causes the FIRE light to

illuminate. Pressing the press-to-test switch also

causes the light to illuminate for testing. Electric

power for the circuit is supplied from the 28 Vdc

essential bus and is protected by the FIRE DET

circuit breaker.
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2-84. Master Caution System

NOTE

Aircraft are equipped with NVG

compatibility devices, flip-fiters for the

“Master Caution,” “Low APM,” and “Fire

Warning" indicators. These filters must be

flipped over away from the indicators

during visual flight conditions. A slide

drawer filter is also provided for the caution

panel. This filter must be stowed in the

pedestal stowing postion during visual flight

conditions. To stow, lift the front end of the

filter fo the vertical position and allow the
filter to gently slide into the vertical cavity

in the pedestal above the caution panel.

a. NVG Flight Conditions.

(1) Follow all procedures used for visual flight

conditions, except the “Master Caution,” “Low

RPM,” and “Fire Warning” flip-filters and “Caution

Panel" slide drawer filter must be placed over the

indicators. *

(2) Flip instrument panel indicator filters over indi-

cators and press lightly in place to avoid light leak-

age around edges.

(3) Gently pull the slide drawer filter up from

stowed position until it is at the top vertical position

and place it over the caution panel.

b. Master Caution Indicator. The master caution

indicator light on the instrument panel will illuminate

when fault conditions occur (fig 2-4). This illumina-

tion alerts the pilot and copilot to check the caution

panel for the specific fault condition.

©. Caution Panel. The CAUTION panel is located

on the pilot side of the pedestal (fig 2-9). Worded

segments illuminate to identify specific fault condi-

tions. The worded segments are readable only when

the light illuminates. When a light illuminates, indi-

cating a fault condition, it will remain Illuminated until

the fault condition is corrected. Refer to figure 2-9

for explanation of the fault conditions.

(1) Bright-Dim Switch. The BRIGHT-DIM switch on

the CAUTION panel permits the pilot to manually se-

lect a bright.or dimmed condition for all the individ-

ual worded segments and the master caution indica-

tor. The dimming switch position will work only when

the pilot instrument lights are on. The master cau-

tion system lights will be in bright illumination after

each initial application of electrical power; when the

pilot instrument lights are turned OFF, or a loss of

power from the de essential bus occurs.

(2) Reset-Test Switch. The RESET-TEST switch on

the CAUTION panel enables the pilot to manually re-

set and test the master caution system. Momentarily

placing the switch in the RESET position, extin-

guishes and resets the master caution indicator light

so It will again illuminate should another fault condi-

tion occur. Momentarily placing the switch in TEST

position will cause the illumination of all the individu-

ally worded segments and the master caution indica-

tor. Only the lamp circuitry is tested; the condition

Circuitry is not. Testing of the system will not change

any particular combination of fault indications which

might exist prior to testing. The worded segments

will remain illuminated as long as fault condition or

conditions exist, unless the segment is rotated.

d. Electrical Power. Electric power for the master

caution system is supplied from the essential bus.

Circuit protection is provided by the CAUTION

UGHTS circuit breakers.

2-85. RPM High-Low Limit Warning System The

rpm high-low limit warning system provides the pilot

with an immediate warning of high and low rotor or

‘engine rpm. Main components of the system are a

detector unit, warning light and audio signal circuit,

low RPM AUDIO/OFF switch, and electrical wiring and

connectors. The warning light and audio warning

signal systems are activated when any one of the

following rpm conditions exist:

a. Warning light only:

(1) For rotor rpm of 329-339 (High Warning).

(2) For rotor rpm of 300-310 (Low Warning).

(3) For engine rpm of 6100-6300 (Low Warning).

(4) Loss of signal (circuit failure) from either rotor

tachometer generator or power turbine tachometer

generator.

b. Warning light and audio warning signal combi-

nation:

(1) For rotor rpm of 300-310 and engine rpm of

6100-6300 (Low Warning).

(2) Loss of signal (circuit failure) from both rotor

tachometer generator and power turbine tachometer

generator.



NOTE

It is possible to have an unmodified

warning system in the aircraft. On

unmodified warning systems, an audio

signal will be heard if either rotor or engine

RPM drops below low limits.

c. Rotor Tachometer Generator and Power Turbine

Tachometer Generator. The rotor tachometer gen-

erator and power turbine tachometer generator both

send signals to the high-low rpm warning light and

audio warning circuits. When the warning light only is

energized, determine the cause of indication by

checking the torquemeter and cross referencing

other engine instruments. A normal indication signi-

fies that the engine is functioning properly, and that

there is a tachometer generator failure or an open

circuit to the warning system rather than an actual

TM 35-1520-210-10

engine failure. Electrical power for system operation

is supplied by the 28 vdc essential bus.

d. Light—High Low Limit RPM Warning. The high

low warning light (fig 2-4) is located on the instru-

ment panel. This light illuminates to provide a visual

warning of low rotor rpm, low engine rpm, or high

rotor rpm.

e. Switch—Low RPM Audio/Off. The LOW RPM

AUDIO/OFF switch is on the engine control panel (fig

2-6). When in OFF position, the switch prevents the

audio warning signal from functioning during engine

starting. Current production helicopters use a

spring-loaded switch. When the switch has been

manually turned off for engine starting, it will auto-

matically return to the AUDIO position when normal

operating range is reached.

Section XIV. SERVICING PARKING AND MOORING

2-86. Servicing

a. Servicing Diagram. Refer to figure 2-10.

b. Approved Military Fuels, Olls and Fluids. Refer

to table 2-1.

c. Fuel Sample. Settling time for AVGAS is 15 min-

utes per foot of tank depth and one hour per foot

depth for Jet (JP) fuels. Allow the fuel to settle for

the prescribed period before any fuel samples are

taken. Tank depth is about 29 inches.

2-87. Fuel System Servicing

WARNING

Servicing personnel shall comply with all

safety precautions and procedures speci-

fied In FM 10-68, Aircraft Refueling Field

Manual.

a. Refer to table 2-1 for fuel tank capacities.

b. Refer to table 2-1 for approved fuel.

c. The helicopter is serviced as follows:

(1) Refer to figure 2-10 for fuel filler location.

(2) Assure that fire guard is in position with fire

extinguisher.

(3) Ground servicing unit to ground stake.

(4) Ground servicing unit to helicopter.

(5) Ground fuel nozzle to ground receptacle lo-

cated adjacent to fuel receptacle on helicopter.

Caution

Ensure that servicing unit pressure is not

above 125 psi while refueling.

(6) Closed circuit.

(a) Remove fuel filler cap, and assure that refuel-

ing module is in locked position. Refer to figure

2-10.

(b) Remove nozzle cap and insert nozzle into fuel

receptacle and lack into position.

(c) Activate flow control handle to ON or FLOW

position. Fuel flow will automatically shut off when

fuel cell is full. Just prior to normal shut off, fuel flow

may cycle several times as maximum fuel level is

reached.

(d) Assure that flow control handle is in OFF or NO

FLOW position and remove nozzle,

(7) Gravity or open port:

(a) Remove fuel filler cap.

(b) Using latch tool, attached to filler cap cable,

open refueling module.

(c) Remove nozzle cap and insert nozzle into fuel

receptacle.
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(d) Fill to specified level.

(8) Remove nozzle.

(f) Close refueling module by pulling cable until

latch is in locked position. Refer to figure 2-10.

(8) Replace fuel nozzle cap.

(8) Replace fuel filler cap.

(10) Disconnect fuel nozzle ground.

(11) Disconnect ground from helicopter to servic-

ing unit.

(12) Disconnect servicing unit ground fram

ground stake.

(13) Return fire extinguisher to designated loca-

tion.

d. Rapid (Hot) Refueling.

(1) Before rapid refueling.

(a) Throttle—idie.

(b) FORCE TRIM—ON or controls frictioned.

(c) Refuel as described in paragraph c above.

WARNING

In case of helicopter fire, observe fire

emergency procedures in chapter 9.

(2) During rapid refueling. A crewmember should

observe the refueling operation (performed by

authorized refueling personnel) and stand fire guard

as required. One crewmember shall remain in the

helicopter ta monitor controls. Only emergency ra-

dio transmission should be made during RAPID refu-

eling.

(3) After rapid refueling, the pilot shall be advised

by the refueling crew that fuel cap is secure and

grounding cables have been removed,

2-88. Approved Commercial Fuel, Oils, and Fluids

a. Fuels. Refer to table 2-1.

b. Oils. Refer to table 2-1.

c. Fluids. Refer to table 2-1.

2-20

2-89. Use of Fuels

a. There are no special limitations on the use of

Army standard or alternate fuels but certain limita-

tions are imposed when emergency fuels are used.

A fuel mixture which contains over 10 percent

leaded gasoline shall be recorded as all leaded

gasoline. The use of emergency fuels shall be re-

corded in the FAULT/ REMARKS column of DA Form

2408-13, Aircraft Maintenance and Inspection Re-

cord noting the type of fuel, additives, and duration

of operation.

b. When mixing of fuel in helicopter tanks or

changing from one type of authorized fuel to an-

other, for example JP-4 to JP-5, it is not necessary

to drain the helicopter fuel system before adding the

new fuel.

Table 2-1

Servicing Table of Approved Fuels, Oils, and Flulds

i pe

Fuel. ..MIL-T-5624 (JP-4)'
Crashworthy System—

Total: 208.5 U.S. gallons (789.2 liters).

Usable: 206.5 U.S. gallons (781.6 litera)...

Internal Auxiliary Tanks—

Usable: 300 U.S. gallons (1135.5 liters)...

.MIL-L-23699° +

*MIL-L-7808? +

-MIL-L-23699 +

*MIL-L-7808# «

. MIL-L-236999 4

*MIL-L-78082 ¢

. MIL-L-236999 4

*MIL-L-78082 ¢

+++ MIL-H-5606 7

MIL-H-832829 7

..MIL-L-461529 ©

MIL-L-236999 4 »

*MIL-L-78082 «

MIL-L-21049 ®

MIL-L-461679 °

.MIL-L-236909 +

*MIL-L-7808"

MIL-L-2104!

MIL-L~461528 *

MIL-L-46167" *

Transmission...

42° Gearbox...

90° Gearbox.

Hydraulle System...

Main Rotor Grip...

Fllow Block Oll.......

FOOTNOTES

* Army Standard fuel Is MIL-T-5624 (JP-4) NATO code Is

F-40 Alternate fuels are MIL-T-5624 (JP-5) (NATO F-44)

and MIL-T-83133 (JP-8) (NATO F-34). Emergency fuel Is

MIL-G-8572 (any AV gas) (NATO F-12, F-18, F-22). Refer

to TM 55-9150-200-24.

The helicopter shall not be flown when emergency fuel

has been used for a total cumulative time of 50 hours.

(25 hours when TCP Is used in fuel.)
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Chevron Jet Engine OI 5

Stauffer 6924/Jet I

SATO 7377/7730, TL-8090

Approved domestic commercial fluids for ML-H-5008:

Manufacturers designation—

“PO! 4226

Brayco 7578

Brayco 756C

Brayco 7561D

Hyspin À

Univis J41

Aero HFB

Petrofluid S606B

Petrofluld 4607

2-22

Royco 756C/D

Royco 782

XSL 7828

PED 3565

PED 3337

TL-5874

Aero Hydroll 500

YT-283

FP-221

Approved domestic commercial flulds for MIL-H-83282:

Brayco Micronic 882

Hanover R-2

HF 832

XRM 230A

XRM 231A
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PURGES Seeneyeens
VHF navigation (Omni) antenna

Synchronized elevator

Anti-collision light

FM homing antenna No.1

Loop (ADF) antenna

Position light (White)

Position light (Red)

FM communications antenna No.2

VHF/UHF antenna

Pitot tube

WSPS Windshield Wiper Deflector

Radio compartment and fwd battery location access door

Pilot door

Position lights (Green upper and lower)

Heater compartment access door

Oil cooler fan access door

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

FM communications antenna No.1

Aft position light (White)

42 degree gearbox

HE long wire antenna

Electrical compartment access door

Aft radio compartment access doors

Cabin door

Position light (Red)

Copilot door

Static port

Pitot tube.

WSPS Windshield Deflector

WSPS Upper Cutter

90 degree gearbox

Position light (NVG)

Aft position light (NVG)

Figure 2-1. General Arrangement Diagram—Typical (Sheet 1 of 2)
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31. External power receptacle

32. Cargo suspension hook

33. Sense antenna

34. Landing light (F1 NVG)

35. Position light

36. Marker beacon antenna

37. Searchlight (EJ) NVG)

38. Radar altimeter antenna

39. IFF Antenna

40. WSPS Lower Cutter

41. Position light

42. Position light (NVG)

Figure 2-1. General Arrangement Diagram—Typical (Sheet 2 of 2)



Fute 22. Pinca mensions Dray
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7. Seat adjustment fore and aft

8. Seat adjustment vertical

Figure 2-3. Pilol/Copllot Seat—Typical
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. Glareshield

. Secondary Lights

. Engine INlet Filter Clogged

Warning Light

. Master Caution

+ RPM Warning Light

. Fire Detector Test Switch

. Fire Warning indicator Light

. Radio Call Designator

uel Gage Test Switch

|. Airspeed Indicator

. Attitude Indicator

, Altimeter Indicator

(AAU-32/A)
. Altimeter Indicator

{AAU-31/A)
. Compass Correction Card

Holder

. Fuel Pressure Indicator

. Fuel Quantity Indicetor

. Engine Oil Pressure Indicator

. Engine Oil Temperature

Indicator

. Cargo Caution Decal

. Dual Tachometer

. Radio Compass Indicator

. Vertical Velocity Indicator

. Transmission Oil Pressure

Indicator

. Transmission Oil

Temperature Indicator

. Torquemeter Indicator

Figure 2-4.

26. Radio Compass Indicator

27. Magnetic Compass

28. Operating Limits Decal

29. Main Generator Loadmeter

30. DC Voltmeter

31. Engine Caution Decal

32. Gas Producer Tachometer

Indicator

. Marker Beacon Light

. Engine Installation Decal

. Transmitter Selector Decal

. Standby Generator Loadmeter

AC Voltmeter

Omni Indicator

42. Marker Beacon Sensing

Switch
43. Clock

44. Marker Beacon Volume

Control

46. Cargo Release Armed Light

. IFF Code Hold Light

FF Code Hold Switch

G) Height indicator Remote

50. [1] Receiver - Transmitter, Height indicator

81. [D DME indicator

52. [7] DME Hold Light

Instrument Panel (Typical)
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Figure 2-5. Overhead Console—Typical (Sheet 3 of 3)
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CUT. FORCE HYD
TRIM CONT

€ ON ON
AC
BU
LT
E

g3Z-24 moon
ez

ro21z00 O<z
OW RPM wan FUEL EU

©

E iq OFF OFF OFF ® OFF OFF
à INT AUX FUEL DE-ICE Gov GOVE LEFT right! ON AUTO AUTO

OFF OFF OFF EMER EMER

FUEL
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à Q
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|
N INTAUX FUEL DE-ICE Gov
€ | LEFT RIGHT: AUTO

OFF or oar cure

Figure 2-6. Engine and Miscellaneous Control Panel—Typical
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BLEED AIR © AFT OUTLET

OFF

on

S/N 66:16868 AND SUBSEQUENT

SWITCH/CONTROL POSITION FUNCTION

BLEED AIR Clockwise of air.
(Rotary) OFF Turns bleed air oft.
AFT OUTLET cl ise À net of air to PO!

outlets.

OFF Doorpost are closed, all air is direct

to pedestal outlets.

Pedestal Lever Full Forward All heated air to defrost nozzles.
Full Aft

Intermediate Partial defrost and partial cockpit and
cabin

BLEED AIR ON Turns bleed air heat on.

(ON/OFF) OFF Turns bleed air heat off

Figure 2-7. Heating and Defrosting System—Typical (Sheet 1 of 2)
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SWITCH/CONTROL POSITION FUNCTION

ON/OFF ON Energizes the blower.
OFF Stops combustion heater operation.

VIBRATOR NORMAL Builds up electrical charge for starting

RESERVE Builds up reserve charge, used only if

combustion does not occur in NORMAL.

OFF Tums vibrator off.

PRESS TO START Press Closes ignition circuit. VIBRATOR
NORMAL/THERMO | THERMO TEMP. CONT. | Actuates thermostatic control

AL Th is not
must be in NORMAL or RESERVE

AFT OUTLETS 1-2-3 Clockwise rotation incresses heat.

al 1-2-3-4 Clockwise rotation increases air volume

DEFROST OFF 100% of air to underseat outlets
1 33% defrost — 67% underseat outiets

2 67% defrost — 33% underseat outiets

3 100% of air to defrost nozztes

Pedestal Lever AFT Actuates bleed sir system.
Right inboard FORWARD ‘Shuts off bieed air.

Pedestal Levers AFT Admits air to undersest outlets.

Outboerd FORWARD Closes valve to underseat outlets.

Figure 2-7. Heating and Defrosting System—Typical (Sheet 2 of 2)
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70e 1D
Luis 16)

CAUTION PANEL

CAUTION PANEL FAULT

WORDING CONDITION

ENGINE OIL PRESS Engine oll pressure below 25 psi

*ENGINE ICING Engine Icing detected

*ENGINE ICE DET. Not connected

ENGINE CHIP DET Metal particies in engine oll

LEFT FUEL BOOST Left fue! boost pump inoperative

RIGHT FUEL BOOST Right fuel boost pump inoperative

ENG FUEL PUMP Engine fuel pump malfunction

20 MINUTE FUEL Fuel quantity about 185 Ib

FUEL FILTER Fuel filter Impending bypass

*GOV EMER Governor switch in emergency position

AUX FUEL LOW Auxiliary fuel tank empty

XMSN OIL PRESS Transmission oil pressure below 30 psi

XMSN OIL HOT Transmission oll temperature above 110° C

HYD PRESSURE Hydraulic pressure low

*ENGINE INLET AIR Engine air filter clogged

INST INVERTER Failure of inverter

DC GENERATOR DC Generator re

EXTERNAL POWER External power access door open

CHIP DETECTOR Metal particles present in 42° or 90° gearbox or

main transmission

*IFF IFF System inoperative

*May not be installed on all configurations.

Figure 2-9. Caution Panel—Typical



TRUNNION

DETAIL A

GROUNDING

RECEPTACLE

À FILLER
MAIN FUEL FILLER Ù

CAP

Figure 2-10. Servicing Diagram—Typical (Sheet 1 of 2)
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Te M |) SRAREOX

GLASS _

GLASS (2)

TRANSMISSION

GLASS

42 DEGREE

GEAR BOX

OIL

FERRY LEVEL

NORMAL

OIL LEVEL

MINIMUM ENGINE

OIL LEVEL

Figure 2-10. Servicing Diagram—Typical (Sheet 2 of 2)
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Chapter 3

Avionics

Section |. GENERAL

3-1. General This chapter covers the avionics of the trigger switch is used for keying the inter-

equipment configuration. It includes a brief phone. The fully depressed (second detent) position

description of the avionics equipment, its technical of the trigger switch keys the radio selected with the

characteristics, capabilities, and location. The transmit-interphone selector switch on the signal

chapter also contains complete operating distribution panel. A foot-operated type keying

instructions for all avionics equipment installed. For

mission avionics equipment, refer to chapter 4,

Mission Equipment.

3-2. Avionics Equipment Configuration The

configuration consists of the following:

a. Headset Cordage. The pilot and copilot cordage

connectors are located at their respective sides

near the aft partion of the overhead console. The

crew cordage connectors are located near the over-

head mounted signal distribution panel (figs 3-1,

3-2, and 3-3) at each crew station.

b. Keying Switches. A trigger type keying switch is

located on each (pilot and copilot) cyclic control

stick grip. The half depressed (first detent) position

Section Il.

3-3. Signal Distribution Panel—SB-329/AR

a. Description. The Signal Distribution Panel, lo-

cated at each crewmember station, amplifies and

controls the distribution of audio signals between

each headset-microphone, to and from radio trans-

mitters and receivers, and from navigation receiv-

ers. The system is used for intercommunications be-

tween crewmembers and for monitoring communi-

cation and navigation receivers singly or in combina-

tion.

b. Controls and Functions. Refer to figure 3-1.

c. Operation.

(1) FM Switch panel AN/ARC-44 number 3ICS

switch-up.

switch (pilot and copilot) is located at each side of

the center console, between the center console and

cyclic control stick, and on the cabin floor at each

crew station. The depressed position of the foot-op-

erated switch keys the radio or interphone selected

with the rotary selector switch at the appropriate sig-

nal distribution panel.

c. Power Supply and Circuit Breakers. Refer to fig-

ure 2-8.

d. Operation. The operation of the avionics equip-

ment in this helicopter is dependent on the operation

of the interphone system (figs 3-1, 3-2, and 3-3).

Do not turn interphone system off until the end of

flight day.

COMMUNICATIONS

(2) RECEIVERS switches—As desired.

(3) TRANS selector switch—As desired.

(4) VOL control—Adjust.

3-4, Signal Distribution Panel C-1611/AIC

a. Description. The Signal Distribution Panel ampli-

fies and controls the distribution of audio signals ap-

plied to or from each headset-microphone, to or

from communication receivers and transmitters,

from navigation receivers, intercommunication be-

tween crewmembers, and for monitoring the com-

munication and navigation receivers singly or in

combination. In addition the C-1611/AIC panel per-

mits the operator to control four receiver-transmit-

ters. A private interphone line is also provided.

3-1
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When the selector switch is in the PVT position it

provides a hot line (no external switch is used) to

any station in the helicopter which also has PVT se-

lected. A HOT MIC switch is also provide on the

C-1611/AIC control panel at the medical attendants

station. Four C-1611/AIC units may be installed in

serial no. 63-8739 and subsequent. One each of the

units are installed for the pilot and copilot, and two

are installed in the crew/passenger compartment of

the crew. All four of the C-1611/AIC units are wired

to provide interphone operations for the crew, and

full transmit and receive facilities for all communica-

tion and navigation equipment.

b. Controls and Functions, Refer to figure 3-2.

c. Operation.

(1) Transmit interphone selector switch—As de-

sired.

(2) RECEIVERS switches—As desired.

(3) Microphone switches—As desired.

(4) VOL control—Agjust.

3-5. Signal Distribution Panel C-6533/ARC

a. Description. Two panels are installed in the

pedestal for the pilot and copilot and two panels are

installed in the cabin roof aft of the overhead con-

sole for the right and left crewmembers. The system

is used for intercommunications and radio control.

The system has three modes of operation; two way

radio communications, radio monitoring, and inter-

phone.

b. Controls and Functions. Refer to figure 3-3.

c. Operation.

(1) NAV receiver switch—As desired.

(2) AUX receiver switch—As desired.

(3) Transmit-interphone selector switch—As de-

sired.

(4) Receiver switches—As desired.

(5) HOT MIKE switen—As desired.

(6) VOL controi—Adjust.

3-6. UHF Radio Set AN/ARC-51BX

a. Description. The Radio Set provides two way

communications in the UHF (225.0 to 399.9 MHz)

band. The set located at the left side of the pedes-

3-2

tal, tunes in 0.05 MHz increments and provides 3500

channels. The set also permits 20 preset channels

and monitoring of the guard channel. Transmission

and reception are conducted on the same fre-

quency.

b. Controls and Functions. Refer to figure 3-4.

c. Operation.

(1) UHF function select switch—T/R (T/R+G as de-

sired).

(2) UHF mode selector switch—PRESET CHAN.

(3) RECEIVERS switch No. 2—ON

(4) Channel—Select.

NOTE

An 800-cps audio tone should be heard

during channel changing cycle.

(5) SQ DISABLE switch—OFF.

(6) VOL—Adjust.

(7) Transmit-interphone selector switch—No. 2

position.

d. Emergency Operation.

(1) UHF mode switch—GD XMIT.

(2) UHF function switch—T/R+G.

3-7. UHF Radio Set AN/ARC-51X

8. Description. The radio set provides two way

communications in the UHF (225.0 to 399.9 MHz)

band. The set located at the left side of the pedes-

tal, tunes in 0.1 MHz increments and provides 1750

channels. The set also permits monitoring of the

guard channel. Transmission and reception are con-

ducted on the same frequency.

b. Controls and Functions. Refer to figure 3-5.

c. Operation.

(1) UHF function selector switch—T/R (T/R+G as

desired), Allow five minute warmup.

(2) Frequency—Select.

(3) RECEIVERS switch No. 2—ON.

(4) SENS and VOL controls—Adjust.



(5) Transmit-interphone selector switch—No. 2

position.

d. Emergency Operation. Select guard frequency

243.0 MHz.

3-8, UHF Radio Set AN/ARC-55B

a. Description. The UHF command set provides

two way, amplitude-modulated communications on

any of 1750 channels within 225.0 to 399.9 MHz.

Channel selection is manual and the guard channel

may be monitored.

b. Controls and Functions, Refer to figure 3-6.

c. Operation.

(1) UHF function selector switch—As desired.

(2) Frequency—Select.

(3) RECEIVERS switch No. 2—ON.

(4) UHF VOL-SENS controls—Adjust.

(6) Transmit-interphone selector switch—No. 2

position.

d. Emergency Operation. Select guard frequency

243.0 MHz.

3-9. VHF Radio Set AN/ARC-115

a. Description. The VHF Radio Set provides ampli-

tude-modulated, narrow band voice communica-

tions within the frequency range of 116.000 to

149.975 MHz on 1360 channels for a distance of ap-

proximately 50 miles line of sight. A guard receiver

is incorporated and fixed tuned to 121.50 MHz. The

panel is labeled VHF AM COMM and mounted on the

left side of the pedestal.

b. Controls and Functions. Refer to figure 3-7.

c. Operation.

(1) Function selector—As desired.

(2) Frequency—Select.

(3) RCVR TEST—Press to test.

(4) AUDIO—Adjust.

(5) Transmit-interphone selector switch—No. 3

Position,

(6) RADIO transmit switch—Press.
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d. Emergency Operation. Select guard frequency

121.50 MHz.

3-10. VHF Radio Set—AN/ARC-134

a. Description. The set transmits and receives the

same frequency. The panel (VHF COMM) is located

on the left side of the pedestal. The set provides

voice communications in the VHF range of 116.000

through 149.975 MHz on 1360 channels spaced 25

kHz apart.

b. Controls and Functions Refer to figure 3-8.

c. Operation.

(1) OFF/PWR switch—PWR. Allow set to warm up.

(2) Frequency—Select.

(3) RECEIVERS switch No. 3—ON.

(4) Volume—Adjust. If signal is not audible with

VOL control fully clockwise, press COMM TEST

switch to unsquelch circuits.

(5) Transmit-interphone selector switch—No. 3

position.

(6) OFF/PWR switch—OFF.

d. Emergency Operation. Select guard frequency

121.500 MHz.

3-11. VHF Radio Set—AN/ARC-73

a. Description. The VHF Command Set is an alter-

nate set for the UHF radio. The set provides trans-

mission and reception of AM radio signals in the VHF

range. The receiver may be tuned within its fre-

quency range of 116.00 to 151.95 MHz in 50 kHz

increments to any of the 720 available channels. The

transmitter may be tuned within its frequency range

of 116.00 to 149.95 MHz in 50 kHz increments to any

one of its 680 available channels. The distance

range is limited to line of sight or a distance of ap-

proximately 50 miles.

b. Controls and Functions. Refer to figure 3-9.

c. Operation.

(1) POWER switch—ON.

(2) Frequency—Select.

(3) RECEIVERS switch No. 3—ON.
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(4) SQ and VOL controls—Adjust.

(5) Transmit-interphone selector switch—No. 3

position.

d. Emergency Operation. Select guard frequency

121.500 MHz.

3-12. FM Radio Set—AN/ARC-114 and -114A

a. Description. The FM Radio Set provides two way

frequency modulated (FM) narrow band voice com-

munications and homing capability within the fre-

quency range of 30.00 to 75.95 MHz on 920 chan-

nels for a distance range limited to line of sight. A

guard receiver is incorporated in the set and is fixed

tuned to 40.50 MHz. It has the additional capability

for retransmission of voice, or X-mode communica-

tions in conjunction with radio set AN/ARC-131. The

radio set is marked VHF FM COMM and is mounted

on the center console, on helicopter serial Nos.

71-20000 and subsequent.

b. Controls and Functions. Refer to figure 3-10.

c. Operation.

(1) Two Way Voice Communication.

(a) Function selector—As desired.

{b) Frequency—Select.

(c) RCVR TEST—Press to test.

(a) AUDIO—Agjust.

{e) Transmit-interphone selector—No. 5 position.

(2) Retransmission.

NOTE

For transmission both FM circuit breakers

must be in.

(a) Frequencies—Select (both FM sets).

(b) Communications—Establish with each facility

by selecting number 1 position and then number 5

position on the transmit-interphone selector.

(c) Function selectors—RETRAN (both FM sets).

(d) Receivers switches—Number 1 and number 5

positions as desired for monitoring.

d. Emergency Operation. Select guard frequency

40.50 MHz.

3-13. FM Radio Set—AN/ARC-131

@. Description. The FM Radio Set consists of a re-

ceiver-transmitter, remote control panel unit, com-

munication antenna and a homing antenna. The ra-

dio set provides 920 channels spaced 50 kHz apart

within the frequency range of 30.00 to 75.95 MHz.

Circuits are included to provide transmission

sidetone monitoring. The control panel is located on

the pedestal. Homing data is displayed by the

course indicator (fig 3-21) on the instrument panel.

A channel changing tone should be heard in the

headset while radio set is tuning. When the tone

stops, the radio set is tuned. Operation in DIS posi-

tion is possible; however flags on course indicator

will be inoperative. When the first FM radio set is in

the homing mode, the homing indicator may deflect

left or right of on course indication while the second

FM radio set is keyed.

b. Controls and Functions, Refer to figure 3-11.

c. Operation. Depending on the settings of the

control panel controls, the radio set can be used for

the following types of operation: Two way voice

communication and homing (fig 3-12).

(1) Two Way Voice Communication.

(a) Mode contro! switch—T/R (allow two minute

warm up).

(b) Frequency—Select.

(c) RECEIVERS No. 1 switch—ON.

(a) VOL control—Adjust.

(e) SQUELCH control—Set for desired squelch

mode.

(? TRANS selector switch—No. 1.

(2) Homing Operation.

(a) Mode control switch—HOME.

(b) Frequency—Adjust to frequency of selected

homing station.

(c) SQUELCH control may be set to CARR or

TONE, however, the carrier squelch is automatically

selected by an internal contact arrangement on

HOME position.

(d) Fly helicopter toward the homing station by

heading in direction that causes homing indicator

right-left vertical pointer to position itself in the cen-



ter of indicator scale. To ensure that helicopter is

not heading away from homing station, change the

heading slightly and note that the homing indicator

vertical pointer deflects in direction opposite that of

the turn.

(3) Retransmit Operation. Start the equipment and

proceed as follows for retransmit operation:

(a) Mode controls (both control units)—RETRAN.

(b) SQUELCH controls (both control units)—Set as

required, Do not attempt retransmit operation with

the SQUELCH controls set to DIS. Both controls must

be set to CARR or TONE. To operate satisfactorily,

the two radio sets must be tuned to frequencies at

least 3 MHz apart.

(c) Frequency adjust (both control units) for the

desired operation.

(4) Stopping Procedure. Mode control switch—

OFF.

3-14. FM Radio Set AN/ARC-54

a. Description. The FM Radio Set provides the

helicopter with two way communications within the

frequency range of 30.00 to 69.95 MHz. Also, voice

communication permits selective calling (TONE)

and, when used with the homing antenna and course

indicator, the pilot is provided with a homing facility.

A channel changing tone should be heard in the

headset while radio set is tuning, When the tone

stops, the radio set is tuned. Voice reception is pos-

sible in HOME position. With two or more FM radio

sets installed and the first FM radio set is in the hom-

ing mode, the homing indicator may deflect left or

right of on course indication while the second FM

radio set is keyed,

b. Controls and Functions. Refer to figure 3-12.

c. Operation.

(1) Two Way Voice Communications.

(a) FM mode selector switch—PTT (allow three

minute warmup).

(0) Frequency—Select.

(c) FM VOL control—Adjust.

(d) FM SQUELCH control—CARR (or as desired).

(e) RECEIVERS switch No. 1—ON.

(f TRANS selector switch—No. 1.
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(9) Microphone switch—Press.

(2) Homing Operation. FM mode selector switch—

HOME.

(3) Retransmit Operation. Start the equipment and

perform the following for retransmit operation:

(a) Mode controls (both control units)—RETRAN.

(6) SQUELCH controls (both control units) set as

desired,

NOTE

Do not attempt retransmit operation with

the SQUELCH controls set to DIS. Both

controls must be set to CARR or TONE.

(c) Adjust frequency (both control units) desired

operation. To operate satisfactorily, the two radio

sets must be tuned to frequencies at least 5 MHz

apart.

(4) Stopping Procedure.

switch—OFF,

FM mode selector

3-15. FM Radio Set AN/ARC-44

a. Description. The FM Radio Set provides two way

communications within the frequency range of 24.0

to 51.9 MHz on 280 preset channels. Signal distribu-

tion panel SB-329 and control panel assembly

204-075-219 (FM switch assembly), to provide

squelch control and power to the antenna group, are

used in conjunction with the FM Liaison Radio Set

(fig 3-2 and fig 3-14). The set provides a homing

facility on signals between 24.0 and 49.0 MHz. Cy-

cling may take place in the receiver-transmitter.

This will be indicated by a 400-cycle-per-second

signal heard in the headset.

b. Controls and Functions. Refer to figure 3-13.

c. Operation.

(1) Preliminary Setup.

(a) FM power switch—ON.

(b) FM home switch—Down.

(c) TRANS selector switch—No. 1 position.

(d) REM-LOCAL switch—LOCAL.

(e) Frequency—Select.
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(2) Starting Procedures.

(a) BAT switch—ON (OFF for APU).

(6) INT and FM circuit breakers—in.

(c) ICS switch—Up (allow three minute warm up).

(3) Interphone Operation.

(a) Microphone switch—Press.

(0) Speak into the microphone—Adjust interphone

volume.

(4) FM Recelve-Transmit Operation.

(a) ICS switch—Up.

(b) FM ON-OFF power switch—ON.

(c) FM VOL control—As desired.

(d) TRANS selector switch—No. 1 position.

(8) Microphone switch—Press to transmit

(5) FM Home Operation. FM HOME switch—Up.

(6) Stopping Procedures.

(a) FM HOME switch—Down.

(b) FM POWER switch—OFF.

(c) ICS switch—Down.

3-16. Voice Security Equipment

a. Description. The Voice Security Equipment is

used with the FM Command Radio to provide secure

two way communication (figs 3-11 through 3-14).

The equipment is controlled by the control-indicator

mounted in the pilot right console. The POWER

switch must be in the ON position, regardless of the

mode of operation, whenever the equipment is in-

stalled,

b. Controls and Functions. Refer to figure 3-14.

c. Operation. Normal operation will exist without its

encoder/decoder and control indication being in-

stalled in the helicopter. However, two operation

modes are available when they are installed. PLAIN

mode for unciphered radio transmission or reception

and CIPHER mode for ciphered radio transmission or

reception. Both modes may be operated with or

without retransmission units.

3-6

(1) Preliminary.

(a) Set the control indicator POWER switch to ON.

(0) Apply power to FM radio set.

(c) When power is initially applied, an automatic

alarm procedure is initiated.

1 A constant tone is heard in the headset and

after approximately two seconds the constant tone

will change to an interrupted tone.

2 To clear the interrupted tone, press and release

the press to talk switch, the interrupted tone will no

longer be heard, and the circuit will be in a standby

condition ready for either transmission or reception.

No traffic will be passed if the interrupted tone is still

heard after pressing and releasing the press to talk

switch.

(¢) Set control unit function switch for desired

type of operation (2 and 3 below).

(2) Plain Mode.

(a) Set the control indicator POWER switch to ON.

(6) Set the PLAIN-CIPHER switch to PLAIN (indi-

cated by red light).

(c) Set the RE-X-REG switch to REG: except when

operating with retransmission units, at which time

switch will be placed in the RE-X position.

(d) Press the press to talk switch and speak into

the microphone to transmit. Release the press to

talk switch for reception.

(3) Cipher Mode.

(a) Set the PLAIN-CIPHER switch to CIPHER (indi-

cated by a green light).

(6) Place the RE-X-REG switch to REG, except

when operating with retransmission units, at which

time the switch will be placed in RE-X position.

(c) To transmit, press the press to talk switch. NO

NOT TALK; in approximately one-half second, a

beep will be heard. This indicates the receiving sta-

tion is now capable of receiving your message.

Transmission can now commence. Only one voice

security system can transmit on a given frequency.

Always listen before attempting to transmit to assure

that no one else is transmitting.



{d) When transmission is completed, release the

press to talk switch. This will return equipment to the

standby condition.

(e) To receive, it is necessary for another station

to send you a signal first. Upon receipt of a signal

the cipher equipment will be switched automatically

to the receive condition, which will be indicated by a

short beep heard in the headset. Reception will then

be possible, Upon loss of the signal, tha cipher

equipment will be automatically returned to the

standby condition.

3-16.1 Voice Security Equipment TSEC/KY-58

a. Description. The voice security equipment is

used with the FM Command Radio to provide secure

two way communication. The equipment is con-

trolled by the control-indicator (Z-AHP) mounted in

the right pedestal panel, The POWER switch must be

in the ON position, regardless of the mode of opera-

tion, whenever the equipment is installed.

b. Controls and Functions. Refer to Figure 3-14.

c. Operating Procedures.

(1) Operating procedures for secure voice.

NOTE

To talk in secure voice, the KY-58 must be

“'Loading'' with any number of desired

variables.

(a) Set to MODE switch to OP.

(b} Set the FILL switch to the storage register

which contains the crypto-net variable (CNV) you

desire.

(c) Set the POWER switch to ON.

(a) Set the PLAIN C/RAD switch to C/RAD.

(@) If the signal is to be retransmitted, set the DE-

LAY switch to (ON).

(f) At this time a crypto alarm, and background

noise, in the aircraft audio intercom system should

be heard. To clear this alarm, press and release PTT

in the aircraft audio/intercom system. Secure voice

communication is now possible.
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NOTE

When operating in either secure or clear

(plain) voice operations the VOLUME must

be adjusted on the aircraft radio and

intercom equipment to a comfortable

operating level.

(2) Clear Voice Procedures:

(a) To operate in clear voice (plain text) simply:

1 Set the Z-AHP(RCU) PLAIN-C/RAD switch to

PLAIN.

2 Operate the equipment

(3) Zeroing Procedures

NOTE

Instructions should originate from the Net

Controller or Commander as to when to

zeroize the equipment

(a) To zeroize the KY-58: (Power must be on).

1 Lift the red ZEROIZE switch cover on the RCU.

2 Lift the spring-loaded ZEROIZE switch. This will

zeroize positions 1-6.

3 Close the red cover.

The equipment is now zeroized and secure voice

communications are no longer possible.

(4) Automatic Remote Keying Procedures

NOTE

Automatic Remote Keying (AK) causes an

“old’’ crypto-net variable (CNV) to be

replaced by a ‘'new’’ CNV. Net Controller

simply transmits the ‘new’! CNV to your

KY-58.

(a) The Net Controller will use a secure voice

channel, with directions to stand by for an AK trans-

mission, Calls should not be made during this

standby action.
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(b) Several beeps should now be heard in your

headset. This means that the ‘‘old’’ CNV is being

replaced by a ‘‘new'' CNV.

(c) Using this ‘new’? CNV, the Net Controller will

ask you for a ‘'radio check."

(d) After the ‘‘radio check"’ is completed, the Net

Controller instructions will be to resume normal

communications. No action should be taken until the

net controller requests a ‘‘radio check.""

(5) Manual Remote Keying Procedures.

(a) The Net Controller will make contact on a se-

cure voice channel with instructions to stand by for a

new crypto-net variable (CNV) by a Manual Remote

Keying (MK) action. Upon instructions from the Net

Controller:

1 Set the Z-AHP FILL switch to position 6. Notify

the Net Controller by radio, and stand by.

2 When notified by the Net Controller, set the Z-

AHP MODE switch to RV (receive variable). Notify

the Net Controller, and stand by.

3 When notified by the Net Controller, set the Z-

AHP FILL switch to any storage position selected to

receive the new CNV (May be unused or may con-

tain the variable being replaced). Notify the Net Con-

troller, and stand by.

NOTE

When performing Step 3, the storage

position (1 through 6) selected to receive

the new CNV may be unused, or it may

contain the variable which is being

replaced.

(b) Upon instructions from the Net Controller:

1 Listen for a beep on your headset.

2 Wait two seconds

3 Set the the RCU MDOE switch to OP

4 Confirm

fc) If the MK operation was successful, the Net

Controller will now contact you via the new CNV.

{d) If the MK operation was not successful, the

Net Controller will contact you via clear voice (plain)

transmission; with instructions to set your Z-AHP

FILL selector switch to position 6, and stand by while

the MK operation is repeated.

(6) It is important to be familiar with certain KY-58

audio tones. Some tones indicate normal operation,

while other indicate equipment malfunction. These

tones are:

(a) Continuous beeping, with background noise,

is cryptoalarm. This occurs when power is first ap-

plied to the KY-58, or when the KY-58 is zeroized.

This beeping is part of normal KY-58 operation. To

clear this tone, press and release the PTT button on

the Z-AHQ (after the Z-AHQ LOCAL switch has

been pressed. Also the PTT can be pressed in the

cockpit.

(b) Background noise indicates that the KY-58 is

working properly. This noise should occur at TURN

ON of the KY-58, and also when the KY-58 is gener-

ating a cryptovariable. If the background noise is not

heard at TURN ON, the equipment must be checked

out by maintenance personnel,

(c) Continuous tone, could indicate a ‘parity

alarm." This will occur whenever an empty storage

register is selected while holding the PTT button in.

This tone can mean any of three conditions:

1 Selection of any empty storage register.

2 A ‘‘bad'' cryptovariable is present.

3 Equipment failure has occurred. To clear this

tone, follow the ‘'Loading Procedures'' in TM

11-5810-262-OP. If this tone continues, have the

equipment checked out by maintenance personnel.

(d) Continuous tone could also indicate a cryp-

toalarm. if this tone occurs at any time other than in

(c) above, equipment failure may have occurred. To

clear this tone, repeat the ‘Loading Procedures”’ in

TM 11-5810-262-OP. If this tone continues, have

the equipment checked out by maintenance person-

nel.

(e) Single beep, when RCU is not in TD (Time De-

lay), can indicate any of three normal conditions:

1 Each time the PTT button is pressed when the

KY-58 is in C (cipher) and a filled storage register is

selected, this tone will be heard. Normal use

(speaking) of the KY-58 is possible.

2 When the KY-58 has successfully received a

cryptovariable, this tone indicates that a ‘‘good'

cryptovariable is present in the selected register.

3 When you begin to receive a ciphered mes-

sage, this tone indicates that the cryptovariable has



passed the ‘'parity'’ check, and that it is a good

variable.

(f) A single beep, when the RCU is in TD (Time

Delay) occurring after the ‘‘preamble'" is sent, indi-

cates that you may begin speaking.

(g) A single beep, followed by a burst of noise

after which exists a seemingly ‘‘dead’’ condition in-

dicates that your receiver is on a different variable

than the, distant transmitter. If this tone occurs when

in cipher text mode: Turn RCU FILL switch to the

CNV and contact the transmitter in PLAIN text and

agree to meet on a particular variable.

3-17. HF Radio Set AN/ARC-102

a. Description. HF AM/SSB Radio Set AN/ARC-102

is a long range, high frequency (hf), single side

band (ssb}, transceiver that transmits and receives

in the 2.0 to 30.0 MHz range. The control panel is

located on the right side of the pedestal and tunes in

one MHz stops to any of 28,000 manually selected

frequencies. The primary mode of operation is ssb.

However, it can also transmit and receive compat-

ible amplitude modulated (am) signals.

b. Controls and Functions. Refer to figure 3-15.

c. Operation.

WARNING

When ground testing ARC-102 equip-

ment, be sure that personnel are clear of

antenna. Serious burns can result if body

contact Is made with the antenna during

ground testing.

Section Ill,

3-18. ADF Set AN/ARN-83

a. Description. The Automatic Direction Finder set

provides radio aid to navigation, on helicopter serial

Nos. 66-746 and subsequent, within the 190 to 1750

kHz frequency range. In automatic operation, the

set presents continuous bearing information to any

selected radio station and simultaneously provides

aural reception of the stations transmission. In man-

ual operation, the operator determines the bearing

to any selected radio station by controlling the aural

null of the directional antenna. The set may also be

operated as a receiver.
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(1) Function selector switch—As desired.

(2) Frequency controls—Desired frequency. If the

function selector is moved from the OFF position to

an operating mode and the desired operating fre-

quency is already set up on the control panel, rotate

the first selector knob one digit off frequency and

then back to the operating frequency. This will allow

the system to return to the frequency.

(3) RF-SENS—Adjust.

(4) Intercommunications HF switch—As desired.

d. Emergency Operation. The AN/ARC-102 HF ra-

dio has two built-in protective devices that could

cause the set to stop operating. The condition and

corrective steps are as follows:

(1) A protective circuit is designed to turn the re-

ceiver-transmitter off, when a short exists in the out-

put circuit. To restore the receiver-transmitter to

operation, move the function selector to OFF posi-

tion and then back to the desired operating mode.

(2) When the associated antenna coupler is re-

quired to complete several consecutive tuning cy-

cles it may become overheated. in this event a ther-

mal relay in the coupler unit is designed to turn off

the receiver-transmitter. If the receiver-transmitter

stops operating after a series of tuning cycles, posi-

tion the function selector switch to OFF position, al-

low the thermal relay to cool for two minutes, and

return the function selector to the desired operating

mode.

(3) If the above procedure does not return the HF

radio set to normal operation, place the function se-

lector in the OFF position and report the failure to

the maintenance personnel.

NAVIGATION

b. Controls and Functions. Refer to figure 3-16.

c. Operation.

(1) Automatic Operation.

(a) RECEIVERS NAV switch—ON.

(b) Mode selector switch—ADF.

(c) Frequency—Select.

(d) Volume—Adiust.
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(2) Manual Operation.

(a) Mode selector switch—LOOP.

(b) BFO switch—ON.

(c) LOOP L/R switch—Press right or left and rotate

loop for null.

3-19. ADF Set AN/ARN-59

a. Description. The Direction Finder Set is a radio

compass system to provide continuous autamatic

visual indication of the direction from which an in-

coming selected radio signal is received. It may also

be used for homing and position fixing, or as a

manually operated direction finder. The control

panel, located in the pedestal, provides control for

aural reception of AM signals in the 190 to 1750 kHz

range.

b. Controls and Functions. Refer to figure 3-17.

c. Operation.

(1) Automatic Operation.

(a) ADF VOL control—ON.

(b) RECEIVERS NAV switch—ON.

(c) Frequency—Select.

(d) Function switch—COMP.

(2) Manual Operation.

(a) Function switch—LOOP.

(b) BFO switch—ON.

(c) LOOP switch—Press right or left and rotate

loop for null.

3-20. VHF Navigation Set AN/ARN-82

a. Description. The Navigation Receiver set pro-

vides reception on 200 channels, with 50 kHz spac-

ing between 108.0 and 126.95 MHz. This permits re-

ception of the VHF omnidirectional range (VOR) be-

tween 108.0 and 117.95 MHz. The localizers are re-

ceived on odd-tenth MHz, between 108.0 and 112.0

MHz and energized as selected. Both VOR and

localizer are received aurally through the interphone

system. The VOR is presented visually by the course

indicator and the number 2 pointer on the bearing

indicator and the localizer is presented visually by

the vertical needle on the course deviation indicator

(CDI) (fig 3-20). When the R-1963/ARN Glideslape/

Marker Beacon Receiver is installed, the glidesiope
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frequency is selected by tuning an associated

localizer frequency on the control panel.

b. Controls and Functions. Refer to figure 3-18.

c. Operation.

(1) Function switch—PWR.

(2) RECEIVERS NAV switch—ON.

(3) Frequency—Select.

(4) VOL—Adjust.

3-21. VHF Navigation Set—AN/ARN-30E

a. Description. The VHF Navigation Receiver Set

provides reception of 190 channels at 0.1 MHz inter-

vals between 108.0 and 126.95 MHz. The VOR ILS

contro! panel is located on the pedestal and permits

reception and interpretation of VHF omnidirectional

range and localizer signals broadcast by ground sta-

tions. Line of sight operation varies from 12 nautical

miles at 100 feet altitude to 160 nautical miles at

20,000 feet altitude.

b. Controls and Functions. Refer to figure 3-19.

c. Operation.

(1) VOL-OFF switch—On and adjust.

(2) SQUELCH control—Counterclockwise.

(3) Frequency selectors—Select.

The warning flag for the vertical painter is an indi-

cation of signal strength and reliability. Under no cir-

cumstances should navigation be attempted if the

flag is visible. If the TO-FROM indicator remains

blank, do not attempt VOR navigation.

(4) Vertical painter and TO-FROM indicators (fig

3-20)—Masked.

(5) SQUELCH control—Adjust.

3-22. Course Deviation Indicators ID-453 and

1D-1347/

a. Description. The Course Deviation Indicator,

used with the VHF Navigation Receiver system, is

installed in the instrument panel (figs 3-18 and

3-19). The purpose of the indicator is to depict

bearing and deviation of the helicopter from the se-

lected station. Also, information is presented from

the FM Receiver when the mode selector switch is in

HOME position (figs 3-10, 3-11, 3-12, and 3-13).

When the R-1963/ARN Marker Beacon/Glideslope



Receiver is installed, data is presented by the hori-

zontal pointer and GS warning flag.

b. Controls and Functions. Refer to figure 3-20.

c. Operation. Refer to the applicable VHF Naviga-

tion Receiver and/or FM Radio set operating proce-

dures.

3-23. Gyromagnetic Compass Set

a. Description.

(1) The Gyromagnetic Compass Set is a direction

sensing system which provides a visual indication of

the magnetic heading (MAG) of the helicopter. The

information which the system supplies may be used

for navigation and to control flight path of the heli-

copter. The system may also be used as a free gyro

(DG) in areas where the magnetic reference is unre-

liable.

(2) A radio magnetic indicator is installed in the

pilot instrument panel. A second radio magnetic in-

dicator (not shown) is installed in the copilots instru-

ment panel. The copilot indicator is a repeater type

instrument similar to the pilot indicator except that it

has no control knobs. The moving compass card on

both indicators displays the gyromagnetic compass

heading. The number 1 pointer on the indicators in-

dicate the bearing to the NDB or course to the VOR

station. The number 2 pointer indicates the VOR

course to station.

(3) The system does not have a ‘‘fast—slewing'"

feature. If the compass is 180° off the correct heli-

copter heading when the system is energized it will

take approximately 1 hour and 30 minutes (2° per

minute) for the compass to slave to the correct

headings.

b. Controls and Functions. Refer to figure 3-21.

c. Operation.

(1) INV switch—MAIN or STBY.

(2) Radio magnetic indicator (pilot only)—Check

power failure indicator is not in view.

(a) Staved gyro mode.

1 COMPASS switch—MAG.

2 Synchronizing knob—Center (Null) annunciator.

3 Magnetic heading—Check.

TM 55-1520-210-10

(b) Free gyro mode.

1 COMPASS switch—DG.

2 Synchronizing knob—Set heading.

3 Annunciator—Center position and then does not

change (annunciator is de-energized in the free

gyro (DG) mode).

(c) Inflight operation.

1 Set the COMPASS switch to DG or MAG as de-

sired for magnetically slaved or free gyro mode of

operation. Free gyro (DG) mode is recommended

when flying in latitudes higher than 70°.

2 When operated in the slaved (MAG) mode, the

system will remain synchronized during normal flight

maneuvers. During violent maneuvers the system

may become unsynchronized, as indicated by the

annunciator moving off center. The system will

slowly remove all errors in synchronization however,

if fast synchronization is desired turn the synchroniz-

ing knob in the direction indicated by the annunciator

until the annunciator is centered again.

3 When operating in the free gyro (DG) mode,

periodically update the heading to a known refer-

ence by rotating the synchronizing knob.

3-24. Marker Beacon Receiver

a. Description. The Marker Beacon Receiver set is

a radio aid to navigation. It receives 75 MHz marker

beacon signals from a ground transmitter to provide

the pilot with aural and visual information, The

marker beacon controls and indicator are located on

the instrument panel to aid in determining helicopter

position for navigation or instrument approach.

b. Controls and Functions. Refer to figure 3-22.

¢. Operation.

(1) VOLUME OFF/INCR control—ON.

(2) Receiver NAV switch (MB switch if SB-329/AR

panel is used)—On.

(3) Volume—Adjust.

(4) SENSING HIGH/LOW switch—As desired.

d. Stopping Procedures. VOLUME OFF/INCR con-

trol—-OFF.

3-11
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3-24.1 Distance Measuring Equipment (DME)

AN/ARN-124,

a. Description,

The AN/ARN-124 DME consists of a receiver-

transmitter (interrogator), antenna, indicator and

hold light.

The interrogator is installed in the aft left radio-

electronics compartment. The indicator and hald

light are installed on the pilot’s instrument panel.

The indicator displays distance in nautical miles from

the helicopter to the DME ground station and

controls power to the interrogator.The interrogator

contains 200 channels covering a frequency range

of 962 MHz through 1213 MHz. Signals from the

interrogator are responded to by a DME ground

station, resulting in a readout on the indicator. DME

frequency selection is controlled by the VOR control

panel, C-6873B/ARN-82. VOR-DME frequencies are

automatically paired. The hold light is controlled by

the indicator. Illumination of the hold light indicates a

DME frequency is in the hold mode. ILS glideslope

indications are not possible with the switch in the

hold position. Use of the hold mode permits a

change of VOR frequency without changing the DME

frequency. DME station identification is accom-

plished by a continuous 1350 Hz tone in the ICS.

Power to operate the DME is from the de essential

bus, through the DME ARN-124 circuit breaker.

b. Controls and Functions. Refer to figure 3-23.

Section IV. TRANSPONDER AND RADAR

3-25. Transponder Set AN/APX-72

a. Descripticn. The APX-72 provides radar identi-

fication capability. Five independent coding modes

are available. The first three modes may be used

independently or in combination. Mode 1 provides

32 possible code combinations, any one of which

may be selected in flight. Mode 2 provides 4,096

possible code combinations but only one is available

since the selection dial is not available in flight and

must be preset before flight. Mode 3/A provides

4,096 possible codes, any of which may be selected

in flight. Mode C is used with the AAU-32/A Encod-

ing Altimeter (AIMS). Mode 4, which is connected to

an external computer, can be programmed prior to

flight to display any one of many classified opera-

tional codes for security identification. The effective

range depends on the capability of interrogating ra-

dar and line of sight. The transponder set is

mounted on the center pedestal. The IFF CODE

HOLD switch on the instrument panel interfaces with

MODE 4 (fig 2-4). This allows the crew to hold the

classified operational code that has been pro-

grammed, The IFF CODE HOLD switch must be mo-

mentarily held in the GM position prior to turning the

CODE switch to HOLD, The CODE switch must be in

HOLD a minimum of 20 seconds prior to turning

MASTER control OFF.

b. Controls and Funstiens. Refer to figure 3-24.

c. Operation.

(1) MASTER control—STBY. Allow approximately 2

minutes for warmup.
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(2) MODE and CODE—Select as required.

(3) TEST M-1, 2, 3/A and C-As required.

(4) MASTER control—NORM or LOW as required.

(5) IDENT—As required.

(6) STOPPING procedure. MASTER control—OFF.

d. Emergency Operation. MASTER control—EMER.

3-26. Transponder Set AN/APX-100.

a. Description. The transponder set AN/

APX-100 enables the helicopter to identify

itself automatically when properly challenged

by friendly Surface and airborne radar equip-

ment, The control panel enables the set to

operate in modes 1, 2, 3A, 4 and test. Mode

4 is operational when computer KIT-1/A/TSCE

(classified) is installed, properly code keyed,

and IFF caution advisory light is not on. The

range of the receiver-transmitter is limited to

line of sight transmission since its frequency

of operation is in the UHF band making range

dependent on altitude.

b. Controls and functions—Transponder Set, Refer

to figure 3-25.

¢, Operation—Transponder Set.

(1) MASTER control—STBY. Allow approximately 2

minutes for warmup.

(2) MODE and CODE—As required.

(3) MASTER controi--NORM.



{4) TEST—As required.

(5) ANT—As desired.

(6) IDENT—As required.

(7) Stopping procedure. MASTER control—OFF.

d. Emergency Operation—Transponder Set. MAS-

TER control—EMERG.

3-27. Mode 4 Operation (APX-72 and APX-100)

a. Before Exterior Check.

(1) MASTER switch—OFF.

(2) (FF CODE HOLD switch (on the instrument

panel) —HOLD, If the IFF CODE HOLD switch is OFF

and the MASTER switch is in any position other than

OFF, MODE 4 codes will zeroize when the battery

switch is turned off during the BEFORE EXTERIOR

check.

b. Aircraft Runup—Test.

(1) MASTER switch—STBY for 2 minutes.

(2) CODE switch—A.

(3) MODE 4 TEST/ON/OUT switch—ON.

(4) MODE 4 AUDIO/LIGHT/OUT switch—AUDIO.

(5) MODE 4 TEST/ON/OUT switch—TEST momen-

tarily. The REPLY light should be on. If the REPLY

light is not on or the IFF caution light goes on when

the switch is at TEST, a malfunction is indicated and

MODE 4 shall not be used. Release the switch to the

ON position. Further testing to check for correct

coding responses is done with ground test equip-

ment by a qualified technician when ground

test is used to interface with the mode 4

systems the following indications should be

observed;

(6) APX-72.

(a) REPLY light should go on.

(b) Audio tone should be heard.

(c) \f the above indications do not occur, select

the opposite code (A or B) and repeat the check.

(7) APX-100.

(a) REPLY light should go on.

(b) If the REPLY light does not illuminate and/or

the audio tone is heard, select the opposite code (A
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or B) and repeat check.

(8) If the aircraft transponder does not respond

correctly to ground test interrogation, the IFF caution

light should illuminate. If there is any indication of an

unsatisfactory test, MODE 4 shall not be used.

¢. Zeroizing. Mode 4 codes may be zeroized by

either of the following methods:

(1) CODE switch—ZERO.

(2) MASTER switch—OFF. If the switch is returned

to NORMAL within about 20 seconds, zeroizing may

not occur.

(3) Aircraft electrical power—OFF, If the IFF CODE

HOLD switch (on the instrument panel) is at HOLD

and the CODE switch has been moved to HOLD 20

seconds prior to removing electrical power, zeroiz-

ing will not occur in (1) and (2) above.

d. Before Takeoff. IFF CODE HOLD switch (on the

instrument panel)—OFF.

@. Engine Shutdown.

(1) If MODE 4 codes are to be held (not

zeroized):

(a) IFF CODE HOLD switch (on the instrument

panel)—HOLD,

(b) CODE switch—HOLD and release at least 20

seconds prior to moving MASTER switch to OFF or

removing ail electrical power.

(2) If MODE 4 codes are to be zeroized, use any

of the zeroizing methads.

3-28. Altitude Encoder/Pneumatic Altimeter

AAU-32/A

@. Description. The AAU-32/A pneumatic

counter-drum-pointer altimeter is a self-contained

unit which consists of a precision pressure altimeter

combined with an altitude encoder (fig. 3-26). The

display indicates and the encoder transmits, simulta-

neously, pressure altitude reporting. Altitude is dis-

played on the altimeter by a 10,000 foot counter, a

1,000 foot counter and a 100 foot drum. A single

pointer indicates hundreds of feet on a circular

scale, with 50 foot center markings. Below an alti-

tude of 10,000 foot a diagonal warning system will

appear on the 10,000 foot counter. A barometric

pressure setting knob is provided to insert the de-

sired altimeter setting in inches of Hg. A dc powered

vibrator operates inside the altimeter whenever the
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aircraft power is on. If dc power to the altitude en-

coder is lost, a warning flag placarded CODE OFF

will appear in the upper left portion of the instrument

face indicating that the altitude encoder is inopera-

tive and that the system is not reporting altitude to

ground stations. The CODE OFF flag monitors only

the encoder function of the altimeter. It does not in-

dicate transponder condition. The AIMS altitude re-

porting function may be inoperative without the

AAU-32/A CODE OFF flag showing, in case of

transponder failure or improper control settings. It is

also possible to get a ‘'good'’ MODE C test on the

transponder control with the CODE OFF flag show-

ing. Display of the CODE OFF flag only indicates an

encoder power failure or a CODE OFF flag failure. In

this event, check that de power is available and that

the circuit breakers are in. ff the flag is still visible,

radio contact should be made with a ground radar

site to determine whether the AIMS altitude reporting

function is operative, and the remainder of the flight

should be conducted accordingly.

b. Operation.

(1) Normal Operation. The AIMS altimeter circuit

breaker should be closed prior to flight. the Mode C

switch (M-C) on the transponder contro! should be

switched to ON for altitude reporting during flight.

The AAU-32/A altimeter indicates pneumatic altitude

reference to the barometric pressure level as

selected by the pilot. At ambient pressure,

altimeters should agree with +70 feet of the field

elevation when the proper barometric pressure

setting is set in the altimeter. If there is an error of

greater than +70 feet, do not use the altimeter for

IFR flight. A red flag marked CODE OFF is located in

the upper left portion of the altimeters face. In order

to supply Mode C information to the IFF transponder,

the CODE OFF flag must not be visible. A vibrator,

powered by the de essential bus, is contained in the

altimeter and requires a minimum of one minute

warmup prior to checking or setting the altimeter.

(2) Abnormal Operation.

(a) lf the altimeters internal vibrator becomes in-

operative due to internal failure or de power failure,

the pointer and drum may momentarily hang up

when passing from 9 through 0 (climbing) or from 0

through 9 (descending), This hang-up will cause

lag, the magnitude of which will depend on the verti-

cal velocity of the aircraft and the friction in the al-

timeter. Pilots should be especially watchful for this

type failure when the minimum approach altitude lies

within the 8—1 part of the scale (800 to 1100, 1800

to 2100, etc).

(b) lf the CODE OFF flag is visible, the dc power is

not available, the circuit breaker is not in, or there is

an internal altimeter encoder failure.

{c} If the altimeter indicator does not correspond

within 70 feet of the field elevation (with proper local

barometric setting) the altimeter needs rezeroing or

there has been an internal failure.

(d) If the baroset knob binds or sticks, abnormal

force should not be used to make the setting as this

may cause internal gear failure resulting in altitude

errors. Settings can sometimes be made by backing

off and turning at a slower rate.

3-29. Proximity Warning System YG-1054

a. Description. The proximity warning transpon-

der, control panel located at the forward left side of

the pedestal, operates at frequency 5.08 GHz, The

system provides audio and visual intruder indications

of similarly equipped aircraft within 5,000 feet later-

ally and 300 feet vertically. Vertical operation is influ-

enced by barometric pressure from the helicopters

pitot static tube.

b. Controls and Functions. Refer to figure 3-27.

c. Operation.

(1) POWER switch—ON,

(2) Test—CONFIDENCE TEST.

(3) RANGE SELECT—As desired.

(4) LIGHT INTENSITY—As desired.

(8) AUDIO—Adjust.

(6) POWER—OFF.

3-30. Radar Warning Set

a. Description. The radar warning set AN/APR-39

provides the pilot with visual and audible warning

when a hostile fire-control threat is encountered.

The equipment responds to hostile fire-control ra-

dars but nonthreat radars are generally excluded.

The equipment also receives missile guidance radar

signals and, when the signals are time-coincident

with a radar tracking signal, the equipment identifies

the combination as an activated hostile surface to air

(SAM) radar system. The visual and aural displays

warn the pilot of potential threat so that evasive ma-

neuvers can be initiated.



Caution

To prevent damage to equipment, do not

operate the AN/APR-39 within 60 yards of a

ground based radar antenna.

b. Controls and Functions. Refer to figure 3-29.

c. Operation.

(1} System Operation,

(@) PWR switch—ON

(b) AUDIO control—Adjust.

(c) Intensity control—Adjust.

(d) NIGHT—DAY control—Adjust.

(2) Self-Test Operation.

(a) DSCRM switch—ON.

(b) Press SELF TEST switch, verify that within ap-

proximately three seconds the indicator displays a

forward (0 degrees) or aft (180 degrees) strobe and

an audio tone is heard.

{c) Approximately three seconds later, the oppo-

site strobe should appear and the audio tone be-

comes stronger.

(3) Stopping Procedure. PWR switch—OFF.

3-31. V Radar Altimeter—AN/APN-209

a. Description. The radar altimeter set is a high

resolution pulse radar that provides an indication of

absolute clearance over all types of terrain, The set

consists of the fallowing: a panel mounted height in-

dicator receiver transmitter (located on copilot in-

strument panel); a panel mounted remote height in-

dicator (located on pilot instrument panel) and two

flush mounted antennas on the underside of the heli-

copter. The controls and displays of the height indi-

cator receiver-transmitter (IRT) and the remote

height indicator (RI) are identical (see fig 3-27), Ab-

solute altitude is displayed by a pointer and a digital

readout. The pointer operates against a fixed dial

and indicates tens of feet between 0 to 200 feet,

and hundreds of feet between 200 to 1500 feet.

Above 1500 feet the pointer is driven behind a

mask. The digital display has a four digit readout.

The readout is displayed in one foot increments up

to 255 feet. At 256 feet the display is rounded up to

260 feet. Between 260 and 1500 feet the readout is

displayed in tens of feet. The LO SET control knob

functions as the on-off switch and is the low altitude

trip point adjustment. Clockwise rotation turns the

set on. Continuing a clockwise rotation provides for
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the setting of the low altitude bug. Thw #1 SET cay

trol knob provides for the setting of the high altitude

bug. Depressing the HI SET control knob places the

altimeter set in the self-test mode. The IRT sends a

simulated signal of 1000 feet to both indicators. The

indicators display the information via the pointer and

digital readout. Whenever the indicated altitude

crops below the low altitude bug setting the LO alti-

tude warning lamp is activated. Whenever the indi-

cated altitude goes above the high altitude bug set-

ting, the HI altitude warning lamp is activated. When

the LO SET control knob is turned to OFF, or during

periods of unreliable operation, the OFF flag comes

into view.

(b) Operation. The following procedures apply to

both indicators (IRT on copilot instrument panel, and

RI on pilot instrument panel). Accomplish proce-

dures using controls on each indicator.

(1) Initial Operation. Turn the IRT and RI on by

turning the LO SET contro! knob clockwise. Set the

low altitude warning bug to 80 feet by turning LO SET

control knob clockwise. Set the high altitude warning

bug to 800 feet by turning the HI SET control knob

clockwise. The indicators should display a track con-

dition within two minutes from the time indicator was

turned on. The OFF flag should disappear from view;

the pointer read 0 to 3 feet; the digital cisplay -0 to

+3 feet; and the LO warning lamp illuminate. Press

and hold the HI SET control knob (push to test op-

eration). The indicator pointer should read 1000

£175 feet; the digital display 1,000 +100 feet; the

LO warning lamp should be off and the HI warning

lamp on.

(2) Normal Operation. Adjust LO SET control knob

to desired setting for low altitude warning bug. The

LO warning lamp will illuminate when indicated alti-

tude drops below this setting. Adjust Hi SET control

knob to desired setting for high altitude warning bug.

The HI warning lamp will illuminate when indicated

altitude goes above the high altitude warning bug

setting. For daylight operations, set the pilot instru-

ment lighting control (overhead console) to OFF.

This setting provides lighting at full brightness to the

warning lamps and digital displays on both indica-

tors. Turning the instrument lighting controls (pilot

and copilot) controls clockwise dims the indicator

lighting. In the event of loss of track due to helicop-

ter attitude (30 degrees pitch or 45 roll) or to opera-

tion beyond the range of the altimeter, the altitude

pointer swings behind the no-track mask and the

digital readout is totally blanked. In addition, the OFF

flag comes into view.

(3) Stopping Procedure. Turn LO SET control knob

(on each indicator) fully counterclockwise.
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TRANSMIT—INTERPHONE

SELECTOR SWITCH

CONTROL FUNCTION

RECEIVERS

awitches 1 (FM),

2 (UHF), 3 (VHF),
and 4 (#2 FM/

HF)

INT switch

NAV switch

VOL control

Transmit-

interphone

switch

Turns audio from associated

receiver ON or OFF.

ON position enables operator to

hear audio from the interphone.

ON position enables operator

to monitor audio from the

navigation receiver.

Adjusts audio on receivers

except NAV receivers.

Positions 1 (FM), 2 (UHF). 3

(VHF), 4 (#2 FM/HF) and INT

INT or

receiver-transmitter to

transmit and receive. The cyclic

stick switch or foot switch

must be used to tranemit. PVT

position keys interphone for

Figure 3-2. Signal Distribution Panel C-1611/AIC
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CONTROL/INDICATOR FUNCTION

1. Receiver Switches

1 — FM No. 1 ARC-64 or ARC-131

2 — UHF ARC-51BX

3 — VHF ARC-115

4 — HF ARC-102

6 — FM No. 2 ARC-114

3. NAV Receiver Switch

4. HOT MIKE Switch

5. VOL Control

6. Transmit-Interphone Selector

1 — FM No. 1 ARC-54 or ARC-131

2 — UHF ARC-51BX

3 — VHF ARC-116

4 — HF ARC-102

5 — FM No. 2 ARC-114

ics

Connect (ON) or disconnect OFF)

from the

Connects (ON) or disconnects (OFF) VOR omni

receiver ARN-82 from the headset.

Connects (ON) or disconnects (OFF) ADF

navigation receiver ARN-83 from the headaat.

Permits hand-free intercommunications with

transmit-interphone selector in any position.

Adjusts volume from receivers.

Adjusts intercommunications volume.

to be keyed and

microphone to tranmitters.

Connects the microphone to the

only,

microphone from transmitters.
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Figure 3-3. Signal Distribution Control Panel (C-6533/ARC)
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Frequency selector (first two digits)

Frequency selector (third digit)

Frequency selector (fourth digit)

Function selector switchuns

CONTROL/INDICATOR FUNCTION

Function select Applies power to the radio and selects type of oper

switch OFF position — Removes operating power from ra
T/R position — Applies power to the set and permits transmission and

reception: guard receiver is not operativ

T/R + G position — Permits tran

receiver i
n and reception; guard

VOL controt Controls the receiver audio volume.

SENS main recen itivity. When fully ise the
control disables the squelch,

Ten-megahertz Selects the first two digits (or ten-megahertz number).
control

One-megehertz Selects the third digit (or one-megahertz number).
control

One-tenth Selects the fourth digit (or tenth-megahertz number).
megahertz control

Figure 3-5. UHF Control Panel C-4677/ARC-51X
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pepe
Function selector switch

Frequency selector (first two digits)

Frequency selector (third digit)

Frequency selector (fourth digit)

u
H TR+GREC

F sw Cl

CONTROL/INDICATOR FUNCTION

Selector switch

Volume sensitivity

control

Tuning controls

Applies power to the radio set and select? the mode of operation

OFF position — turns off primary power.

T/R position — transmitter and main receiver are

T/R + G REC position — transmitter, main receiver and guard

receiver are on.

ADF position — not used.

This is a dual purpose rotary control. The larger or outer knob is

marked SENS, and controls receiver sensitivity. The smaller or inner

knob is marked VOL, and controls receiver volume.

The tuning controls consist of two large control knobs, an inner control

knob, and an indicator window. The large knob on the left side selects

the first two {or ten megahertz number). The large knob on the

right side selects the third digit (or one megahertz number). The inner

knob selects the fractional (or tenth megahertz number).

Figure 3-6. UHF Control Panel C-1827/ARC-55B
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Re [©] MEGACYCLES or LG)
Ch siiolzi5)

E>| w= <

oO

TM Ê
ee:

®

T/R GUARD

DF sources TS
@ @ O-ey©

AUDIO

TR

FE,

io)

CONTROL/ INDICATOR FUNCTION

1. Function Selector

OFF

T/R

T/R GUARD

0/F

RETRAN

2. Frequency Selectors

Left

Right

3. RCVR TEST switch

4. AUDIO control

5. SQUELCH

Power off.

Receiver — On; Transmitter — Standby.

— On; Tr = y: Guard — On.

NOTE

Reception on guard frequency is unaffected by

for i

Not used.

Not used.

Selects first three digits of desired frequency.

Selects fourth, fitth and sixth digits of desired frequency.

When audible signal proper performance.

Adjusts receiver volume.

control by ‘only.

Figure 3-7. Control Panel AN/ARC-115



Frequency indicator

Volume control

Kilohertz selector

Off/power switch

Megahertz selectoregPen>
Communication test switch

TM 55-1520-210-10

CONTROL/INDICATOR FUNCTION

OFF-PWR switch

VOL control

COMM-TEST switch

Turns power to the set ON-OFF.

Controls the receiver audio volume.

Turns squelch on or off.

Kilohertz control

whole part of

the part of the ing fi v

Figure 3-8. VHF Control Panel C-7197/ARC-134
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1. Megahertz control knob

2. Kilohertz control knob

CONTROL/INDICATOR FUNCTION

POWER switch

VOL control knob

SQ control knob

Megehertz control knob

Kilohertz control knob

Tums primary power to the radio set ON or OFF

Controls the receiver audio volume.

Adjusts the squelch threshold level of the receiver output.

and fr in 1-mhz steps.

and in 6O-khz steps.

and it yFREQ MC ir

SCS-DCS/DCD switch Not used.

Figure 3-9. VHF Control Panel 614U-6/ARC-73
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de

® MEGACYCLES

AQU7S
E

TR GUARD
TR

(©) ©

SQUELCH

C— 3 OFF

ROVR TEST NOISE TONE

x

a@
AUDIO ( 6 a

— ©
—@) AN/ARC 114A,

CONTROL/INDICATOR FUNCTION

1. Function Selector

OFF

T/R

T/R GUARD

HOMING

RETRAN

2. Frequency Selectors

Left Selector

Right Selector

3. RCVR TEST

4. AUDIO

6. SQUELCH (ARC 114)

6. SQUELCH (ARC 114A)

OFF

NOISE

TONE X

Power Off

Receiver — On; Transmitter — Standby.

Receiver — On; Transmitter — Standby; Guard Receiver — On.

NOTE

Reception on guard frequency is unaffected by

it for normal icati

Not Used.

Activates the Retransmission Mode in Conjunction with Radio

Set ARC-54 or ARC-131.

Selects iret two digits of desired frequency

Selects third and fourth digits of desired frequency.

When pressed audible signal indicates proper receiver

performance.

Adjusts receiver volume.

control adj by mai personnel only.

Disables squeich.

Enables noise squelch.

Enables tone squelch.

Figure 3-10. Control Panel AN/ARC-114 and AN/ARC-114A
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— Q RAR P
frequency selector

Frequency indicators @ 8
Units megahertz digit

frequency selector

Tenths megahertz digit

frequency selector o

IE
Frequency indicators

Hundredths megahertz digit Dts Tow My
fi lector VOL.

SQUELCH e®

zaN om » oN
CONTROL/INDICATOR FUNCTION

Mode control switch

(four-position switch)

OFF Tums off primary power.

T/R Radio set in ication mode ( ion).

( it/recei (Aircraft it switch must be depressed to transmit.)

RETRAN Radio set operates as a two-way relay station.

{retransmit} (Two radio sets are rquired set at least 3 MHz apart.)

HOME Radio set operates.as a homing facility.

(Requires a g and indi

VOL control Adjusts the audio output level of the radio set.

SQUELCH switch

{three-position

rotary switch)

DIS (disable) Squetch circuits are disabled.

CARR (carrier) Squelch circuits operate normally in presence of any carrier.

TONE Squelch opens (unsquelches) only on selected signals

{signals containing a 150-cps tone modulation).

Frequency indicator

Tens megahertz the tens tz digit of the i v.
frequency selector

Units tz the units digit of the operating frequency.
frequency selector

Tenths tz the tenths 12 digit of the ing frequency.
frequency selector

Hundredths tz the the riz digit of the
frequency selector frequency.

Frequency indicator Displays the operating frequency of the radio set.

Figure 3-11. FM Radio Set Control Panel AN/ARC-131
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Frequency selector (first two digits)

Frequency selector (fifth digit)

Frequency selector (fourth digit)

Frequency selector (third digit)

Function selector switch

TM 55-1520-210-10

CONTROL/ INDICATOR FUNCTION

Function selector

switch

(4-position

rotary switch)

Megahertz

select knobs

RF SENS knob

OFF position — Turns off pri ary power to the radio set.

USB position — Energizes radio set for upper sideband mode of operation.

LSB position — Energizes radio set for lower si mode of operation.

AM position — Energizes radio set for amplitude modulation mode of

operation.

Four knobs used to select the desired frequency as follows

Upper lett knob solects the first two digits of the desired frequency.

Left center knob selects the third digit.

Right center knob selects the fourth digit.

Upper right knob selects the last digit of the operating frequency.

Controls the receiver audio volume.

Figure 3-15. HF Radio Control Panel
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HEADING SYNCRONIZATION KNOB:

ANNUNCIATOR

be RADIO POINTER NO. 1

RADIO POINTER NO. 2

Synchronizing

control

SET HDG control

Heading select

CONTROL/INDICATOR FUNCTION

Pointer No. 1 Indicates course to ADF or VOR radio station.

Pointer No. 2 Indicates course to VOR station.

Is y to null ator and

compass system.

Moves the heading select cursor to desired heading.

indicates desired heading.

Power failure

cursor

ADF/VOR ADF or VOR for poi No. 1

Fixed index mark for in card.

Rotating compass Rotates under fixed index to indicate helicopter magnetic

card heading.

Annunciator Show dot (@) or cross (+) to indicate misalignment

ization) of

(OFF) (flag)

Compass switch

(located on pilots

instrument panel)

to loss of power to 4

MAG position slaved gyro mode DG position free gyro mode.

Figure 3-21.
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ICONTROL/INDICATO! FUNCTION

[CONTROL/INDICATOR

1. MASTER Control

orby
Low

NORM

EMER

2. RAO TEST —

MON Switch

RAD TEST

MON

OUT

© IDENT-MIC Switch

IDENT

OUT

MIC

4. MODE 3/A Code

Select Switches

8. MODE 1 Code

Select Switche:

6. MODE 4 Switch

ON

OUT

MODE 4 interrogations.

7. AUDIO-LIGHT

Switch

AUDIO

LIGHT

i a ae a
8. CODE Control

FUNCTION 9. M-1 Switch
ON

Turns set off.

Places in warmup (standby) our
condition,

Set operates at reduced TEST
racaiver sensitivity.

Set operates at normal
receiver sensitivity. 10, REPLY Indicator

Transmits emergency reply
signals to MODE 1, 2,

or 3/A interrogations 11. M-2 Switch

regardiess of mode control
settings.

OUT

set to reply to TEST TEST
interrogations.

Other functions of this

switch are
Enables the monitor test Re: TEBE,

the RAD TEST and

ures.

jontification reply fo:

etely 25 seconds.

identification reply.

Spring loaded to OUT.

Not used. 13. M-3/A Switch

ON
Selects and indica

MODE 3/A four-digit out

reply code number.

TEST

Selects and indicates the

MODE 1 two-digit reply

code number. 14, M-C Switch

on

Enables the set to reply to

MODE 4 interrogations. our
Disables the reply to sr

Enables aural and REPLY light

‘monitoring of valid MODE 4

interrogations and replies.

Enables REPLY light only

monitoring of valid MODE 4

interrogations and replle:

Disables aural and REPLY

light monitoring of valid

MODE 4 interrogations

to reply to

MODE 1 interrogations.

Disables the reply to

MODE 1 interrogations.

Provides test of MODE 1

interrogation by indication

on TEST light.

Lights when valid MODE 4

repli nt, or
when pri

Enables the set to reply to

MODE 2 interrogations.

Disables the reply to

MODE 2 interrogations.

Provides test of MODE 2

interrogation by indication

on TEST light.

Lights when the set responds

properly to a F2;

M-3/A or M-C t

when pressed.

Note

or

Computer, transponder

must bo installed

before set will reply to a

MODE 4 interrogation.

Enables the set to reply to

MODE 3/A interrogations.

Disables the reply to

MODE 3/A interrogations.

Provides test of MODE 3/A

interrogation by indication

on TEST light.

Used with AIMS altimeter.

Enables set to reply to MODE
C Interrogation.

Disables reply to MODE C
Interrogation.

nables TS-1843/APX to

locally Interrogate set.

Figure 3-24. Transponder Set AN/APX-72
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Figure 3-26. AAU-32/A Altitude Encode/Pneumatic Altimeter

HI WARNING LAMP: HI ALTITUDE BUG
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RANGE SELECT

"

on

ronen@®) O

FRANSPONDER

CONFIDENCE

ore rest

©) PROXIMITY WARNING
wre

CONTROL/INDICATOR FUNCTION

POWER ON/OFF switch

POWER lamp

RANGE SELECT switch

AUDIO INTERRUPT push button

switch

INTRUDER POSITION indicator

lamps

AUDIO control

LIGHT INTENSITY switch

TRANSPONDER TEST switch

Controls 28Vdc power to system

Indicates when 28Vde power is applied

to system

Sets range gate circuitry to accept a reply

signal within selected distances

Silences audio alarm signal for approximately

one minute

Flash singly or in combination to indicate

position of intruder as follows:

RELATIVE

FLASHING LAMP(S) INTRUDER POSITION

ABOVE Between 110 and 300 feet

above

ABOVE and EQUAL Between 80 and 110 feet

above

EQUAL Between 80 feet above

and 80 feet below

EQUAL and BELOW Between 80 and 110 feet

below

BELOW Between 110 and 300 feet

below

Varies the volume of the audio tone

Switches INTRUDER POSITION and POWER

indicator lamps to LOW or HIGH intensity

In TRANSPONDER GND TEST position, permits

unit to accept signals from ground

transponder. In CONFIDENCE TEST position,

switch initiates confidence test

Figure 3-28. Proximity Warning Panel
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ney’ ( ea
AUDIO

CONTROL/INDICATOR FUNCTION

1. MA Indicator

2. BRIL Control

3. PWR Switch:

ON

OFF

4. SELF-TEST Switch:

With DSCRM Switch OFF

With DSCAM Switch ON

5. DSCRM Switch:

OFF

6. AUDIO Control

7. NIGHT-DAY Control

Flashing indicates high radar missile threat with DSCRM

switch in ON.

Adjusts indicator illumination.

Applies power to radar set.

De-energizes radar set.

No indications.

One strobe appears at the top or bottom and ry

(normal) audio tone is heard. After short delay, a second

strobe will appear 180 degrees from the initial strobe.

After another short delay, MA light will start flashing

and audio warning (wailing) tone is heard.

Without missile activity — Provides strobe lines for

o radar and audio

With strobe lines for gi
radar, flashing strobe. line(s} for missile activity, and
flashing MA (missile alert) light.

Without missile activity — No indications.

With missile activity — Flashing strobe lines for missile

activity (no strobe lines for ground rader), flashing MA

light, and audio warning (wailing) tone.

Adjusts redar warning audio volume.

Adjust indicator intensity.

3-44
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Chapter 4

Mission Equipment

Section I.

4-1. Armament Subsystem M23 The armament

subsystem M23 is attached to external stores hard

point fittings on both sides of the helicopter. The two

flexible 7.62 millimeter machine guns M60D are free

painting but limited in traverse, elevation, and de-

pression by cam surfaces and stops on pointless

and pintle post assemblies of the two mount assem-

blies on which the M60D machine guns are

mounted. An ejection control bag is latched to the

right side of each M60D machine gun to hold the

spent cases, unfired rounds and links. Cartridges

travel from ammunition box and cover assemblies to

M60D machine gun through flexible chute and brace

assemblies. The following paragraphs describe ma-

chine gun M60D components.

a. Cover Latch. The cover latch is located at the

right rear of the cover assembly. In the vertical posi-

tion it secures cover assembly in closed position.

Turning to horizontal position unlocks cover assem-

bly.

b. Barrel Lock Lever. The barrel lock lever, located

at right front of receiver, is secured to barrel locking

shaft and rotates shaft to lock or unlock barrel as-

sembly.

WARNING

Cocking handle assembly shall be re-

turned to the forward or locked position

before firing to prevent injury to person-

nel.

c. Cocking Handle Assembly. The cocking handle

assembly, at right front of receiver, is used for

manually charging the weapon.

d. Safety. The safety, located at lower front of

receiver, consists of a cylindrical pin with a sear

clearance cut which slides across receiver to block

the sear and prevent accidental firing. Ends of pin

are marked for pushing to ‘‘S'' safe and ‘‘F’’ firing

positions.

ARMAMENT

WARNING

Pressing the trigger to release the bolt

assembly also accomplishes feeding and

releases the firing mechanism. Weapon

shall be cleared of cartridges before

pressing trigger assembly, unless firing Is

intended.

@. Grip and Trigger Assembly. The grip and trigger

assembly includes the spade grips and is located at

rear of receiver. The U-shaped design permits firing

of weapon by index finger of either hand.

Caution

When ammunition is not present in machine

gun M60D, retard forward force of released

bolt assembly by manually restraining for-

ward movement of cocking handle assem-

bly to prevent damage to cartridge tray.

f. Magazine Release Latch. The magazine release

latch, located on left side of receiver, locks adapter

of the ammunition chute when it is seated in maga-

zine bracket.

g. Ammunition Chute Adapter. The ammunition

chute adapter is required for flexible chute installa-

tion.

4-2. Preflight Procedures—Machine Gun M60D

1. Gun—Secure—Stowed position.

2, Barrel—Free of obstruction,

3. Gas cylinder—Plug tight, safety-wired.

4, Cover—Free movement, latch secure.

5, Ejection control bag—Latched.

6. Ammunition box—Latches and cover—Secure.

Check cartridges for proper position in links.

4-1
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7. Chute and brace—Secure.

8. Safety—Safe.

9. Mount—Check free pintle movement.

10. Ammunition boxes—Stowed.

4-3. Before Takeoff/Before Landing Procedure—

Machine Gun M60D

1. Bolt—Retract, push handle forward.

D . Safety—Check safe.

oe Cover—Open.

4. Ammunition—Load.

5. Cover—Close, latch secure.

WARNING

Safety harness shall be worn by gunner

and attached to helicopter during flight

operations,

4-4. Before Leaving Helicopter Procedures—Ma-

chine Gun M60D Remove gun. Refer to TM

9-1005-224-10.

4-5. Emergency Procedures—Machine Gun M60D

WARNING

If a stoppage occurs, never retract bolt

assembly and allow It to go forward again

without inspecting chamber to see It is

clear. Such an action strips another car-

tridge from the belt. If an unfired car-

tridge remains in the chamber, a second

cartridge can fire the first and cause in-

jury to personnel and/or weapon damage.

One hundred fifty cartridges fired in a 2

minute period will make a barrel hot

enough to produce a cookoff.

a. Misfire. A misfire is a complete failure to fire. It

must be treated as a hangfire until possibility of a

hangfire is eliminated.

b. Hangfire. A hangfire is a delay in functioning of

the propelling charge. If a stoppage occurs, wait five

seconds. Pull handle assembly to rear, ensuring op-

erating rod assembly is held back,

c. Double Feeding. When a stoppage occurs with

bolt assembly in forward position, assume there is

4-2

an unfired cartridge in the chamber. Treat this as a

hangfire.

d. Runaway Gun. If gun continues to fire after trig-

ger has been released, open cover and permit bolt

to go underneath cartridge and stop in the forward

position,

e. Cookoff. A cookoff is a functioning of any or all

of the explosive components of a cartridge cham-

bered in a very hot machine gun. If the primer or

propelling charge should cookoff, the projectila may

be propelled from the machine gun with normal ve-

locity, even though no attempt was made to fire the

primer, by actuating firing mechanism. In such a

case, although there may be uncertainty as to

whether or when the cartridge will fire, the precau-

tions to be observed are the same as those pre-

scribed for a ‘‘hangfire’’. To prevent a cookoff, a

cartridge, which has been loaded into a very hot ma-

chine gun, should be fired immediately or removed

within 5 seconds to 10 seconds.

4-6. Armament Subsystem M56 and M132 Mine

Dispersing

@. The M56 mine dispersing subsystem is at-

tached to external stores hardpoint fittings on both

sides of the helicopter and Is electrically or manually

jettisonable in an emergency. The mine dispenser is

designed to provide release of mines from the 40

canisters with application of current through the in-

tervalometer, which is part of the disperser electrical

circuit. Total release of mines in all canisters is ac-

complished within a variable time span between

each canister release, which is set by the pilot. A

quick-release safe pin with an attached REMOVE

BEFORE FLIGHT red flag is installed in the inter-

valometer to prevent accidental activation of the in-

tervalometer before flight. A quick-release safe pin

with an attached REMOVE BEFORE FLIGHT red flag is

also installed in the pylon ejector rack to prevent the

accidental dropping of the mines from the pylon.

The subsystem consists of a bomb (mine) dispenser

SUU-13D/A loaded with 40 mine canisters, each of

which contains two anti-tank/anti-vehicle (AT/AV)

mines and one mine ejection charge M198. The sub-

system is used in conjunction with a dispenser con-

trol panel and a helicopter cable (harness) assembly

(fig 4-1). A pallet, which is used for safety and han-

dling purposes, attaches to the underside of the

subsystem. The dispenser control panel allows the

pilot to initiate mine dispersing, stop mine dispers-

ing, control quantity of mines dispersed, set the

time interval between the ejection of mines, and
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4-13. Emergency Procedures—Fire—M56 and

M132 Mine Dispersing Subsystem

1, JETTISON switch cover—Up.

2, JETTISON switch—Up.

4-14. Safety—M56 and M132 Mine Dispersing

Subsystem

WARNING

Unfired canisters and mines accidentally

released from subsystem will not be han-

died or moved.

1. Failure to fire—After completion of mission and

a check of the subsystem reveals unfired canisters,

install safety pallets and notify explosive ordnance

disposal or other authorized personnel,

2, If dangerous explosive item is encountered, all

operation in the immediate vicinity will be shut down,

personnel evacuated to a safe location (800 foot ra-

dius) and explosive ordnance disposal or other

authorized personnel notified to render assistance in

elimination of the hazard.

3. Refer to TM 9-1345-201-12 for minimum

safety standards and requirements.

4-15. M52 Smoke Generator Subsystem

WARNING

Never operate the smoke generating sub-

system when the helicopter is on the

ground and engine is operating.

The smoke generating subsystem basically consists

of the oil tank assembly, pump and motor assembly,

nozzle ring assembly, operating switch and fog oil

level gage. The smoke generating subsystem dis-

charges atomized fog oil into the hot exhaust gases

of a helicopter jet engine. A dense white smoke is

formed which settles rapidly to the ground when fog

oil is released at altitudes less than 50 feet and

airspeeds less than 90 knots. The tank capacity is 50

gallons (approximately) and provide approximately

three minutes of smoke generator operation. The

length of time the smoke screen will obscure enemy

vision depends on wind conditions and the altitude at

which the smoke is released. The operating switch is

a hand-held push button switch, attached to the end

of a six foot cable, suspended from the cabin roof

and held by a clip near the center line of the roof

structure. Its location is accessible to the pilot, copi-

lot, or crewmembers. The tank level fog oil circuit

breaker is located in the overhead panel. The circuit

breaker protects the pump and motor assembly, An

oil level gage is mounted on the center post in the

cockpit. The gage is marked from E (empty) to F

(full) in \1/4\ tank increments, to indicate the quan-

tity of oil remaining in the oil tank, The prescribed

fog oil is type SFG2 (Military Specification

MIL-F-12070).

WARNING

Alternate fluids shall not be used in the

oil tank,

Caution

Do not operate the smoke generating sub-

system when there is no fog oil in the oil

tank.

4-16. Preflight Procedures—M52 Smoke Genera-

tor Subsystem

1. Fluid—Check.

2. Pump and motor—Secure.

3. Hoses and connections—Leaks—Security.

4, Exhaust ring—Secure.

5. Electrical connections—Secure.

4-17. Before Takeoff—M52 Smoke Generator

Subsystem

1, SMOKE GENERATOR circuit breaker—OUT.

2. The circuit breaker must be in to provide oper-

ating power to the pump and motor when the oper-

ating switch is activated.

4-18. Inflight Procedures—M52 Smoke Generator

Subsystem

1. SMOKE GENERATOR circuit breaker—in.

2. Operating switch—Push—As desired. Smoke

can be generated either continuously or in short

bursts. Smoke generation will stop when the operat-

ing switch push button is released.

4-19. Before Landing—M52 Smoke Generator

Subsystem SMOKE GENERATOR circuit breaker—

Out.



4-20. Before Leaving Helicopter—M52 Smoke

Generator Subsystem

1. System—check for leaks.
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2. Ring—Condition and security.

Section Il. CARGO HANDLING

4-21. Hoist Systems Two hoist systems are avail-

able for use with the helicopter. The hoists are simi-

Jar in function but the operating characteristics for

the rescue hoist and the high performance hoist

must be addressed separately.

4-22. Rescue Hoist

WARNING

Rescue hoist is totally restricted from any

live rescues, noncritical training and

demonstrations. Pick up of dummy loads

over uninhabited areas is authorized for

training.

a. Description. Provisions have been made for the

installation of an internal rescue hoist (fig 4-2). The

hoist may be installed in any one of four positions in

the helicopter cabin. The hoist installation consists

of a vertical column extending from the floor struc-

ture to the cabin roof, a boom with an electrically

powered traction sheave, and an electrically oper-

ated winch, Two electrical control stations for the

operation of the rescue hoist are provided, one for

the pilot, and one for the hoist operator. A control

switch is located on the cyclic control stick and pro-

vides up and down operation of the hoist as well as

positioning the boom (fig 2-5). A pendant control is

provided for the hoist operator and contains a boom

positioning switch and a toggle switch for hoist op-

eration (fig 4-3). The pilot control will override the

hoist operators control. A pressure cartridge cable

cutter is provided with two guarded cable cutter

switches. The pilots cable cutter switch is mounted

on the pedestal and the hoist operators cable cutter

switch is mounted on the top of the hoist control box

(fig 4-4 and fig 4-5). The hoist has 256 feet of us-

able cable. The hoist cable is color coded as fol-

lows: The first 25 feet at the hook end is yellow, the

next 175 feet is unpainted, the next 40 feet is yellow

and the last 16 feet is red. Two limiting switches pro-

vide automatic stoppage to protect reei-in and reel-

out limits of usable cable. The hoist operators inter-

com speaker is controlled by switch on the pendant

and gives the hoist operator interphone communica-

tions with the flight crew.

NOTE

When an internal auxiliary fuel tank is in-

stalled, it shall be on the opposite side of

the helicopter from the hoist. If a pair of

auxiliary fuel tanks are installed, the fuel

shall be used evenly from both tanks or

used first from the tank that is on the same

side as the hoist.

b. Rescue Holst Operations.

{1} The rescue hoist is used to accomplish the

lifting of 600 pounds of personnel when a landing

cannot be made. The types of lifts usually required

in the use of the rescue hoist are:

(a) Pickups from wooded or obstructed areas.

(b) Pickups from water.

(c) Pickups from boats or ships where landings

could not be accomplished.

Caution

The hoist should be operated in the full

speed condition as slow speed operation

will cause the motor to heat excessively.

(2) The hoist operator has variable speed controls

for raising or lowering the cable. The further the

down/up toggle is pushed from its neutral position,

the faster the hoist will run.

c. Operating Data. The following general informa-

tion is provided for use when operating rescue hoist.

(1) Maximum load: 600 pounds for raising or low-

ering.

(2) Usable cable length: 256 feet.

(3) Limits: boom in and boom out—Preset limit

switches in the actuator.

45
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Up Limit—Trigger at end of boom (contacted by rub-

ber bumper on the hook handwheel).

Down Limit—Switch (actuated when three wraps of

cable remain on storage drum).

(4) Override—The pilot control will override the op-

erator control.

d. Weight and Balance Information. Refer to

Chapter 6.

4-23. Preflight Procedures—Rescue Hoist

The rescue hoist operator may be any certified

crewmember designated that position as the mission

dictates. Therefore, this duty should be thoroughly

understood by all crewmembers.

1. BAT switch/external power—OFF.

2. Base of the hoist assembly positioned on the

cabin floor stud.

Caution

Tighten the locknut only by hand. Excessive

force may result In damage to the cabin

roof.

3. Top of the hoist assembly aligned to the roof

stud and locknut tightened.

4. Stud adapters—Installed on actuator plate and

secured.

5. Actuator lever—Positioned and secured.

6. Actuator—Installed and secured.

~ . Power cable—Connected.

o . Hoist boom retaining pin—Removed.

WARNING

Failure to install the hoist boom retaining

pin properly (in center hole) could result

in boom failure.

9. Hoist boom—Positioned and retaining pin in

stalled.

10. Pressure cartridge—installed.

11. Pilot CABLE CUT switch guard—Down and

safetied.

12. Hoist operator CABLE CUT switch guard—

Down and safetied.

4-6

13. RESCUE HOIST CABLE CUTTER circuit break-

er—in.

14. RESCUE HOIST CONT circuit breaker—in.

15. RESCUE HOIST POWER circuit breaker—in.

16. BAT switch or external power—ON.

17. NON-ESS bus switch—MANUAL.

18. Cabin door by rescue hoist—Full open.

19. Pilot rescue hoist switch—Check.

20. Right—Boom pivots outward to the fully

etended position. Should just clear upper

doorframe.

21. Neutral—Boom remains in the fully extended

position.

WARNING

Rescue hoist traction sheave will be op-

erational prior to usage of the rescue

hoist.

22. Operation of the traction sheave can be ef-

fectively determined during the required daily check

(or preflight check) by the following: Lower the hook

one or two feet from the boom. Support the weight

of the hook to prevent any tension or pull on the

cable. Activate the DOWN switch while observing the

cable action. If the traction sheave is not working

properly, slack will be indicated in the cable between

the cable pulleys and the base of the boom along

the hoist post. If the traction sheave is operational,

slack will be indicated between the supported hook

end and the end of the boom. The cable between

the pulleys along the post should always remain un-

der tension. If the traction sheave is not working, the

hoist shall not be used until it is repaired and the

cable condition and routing verified as serviceable.

23. DOWN—Cable extends.

24. Neutral—Cable holds position.

25. UP—Cable retracts.

26. IN—Boom pivots inward to the stowed posi-

tion.

27. Hoist operator pendant—Check.

28. BOOM switch—OUT (boom pivots outward to

the fully extended position).
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WARNING

When a load is attached on the hoist

hook (and if conditions permit), It is ad-

visable not to make abrupt changes in

helicopter attitude until load is aboard or

raised as close as possible. G-forces on

hoist could become excessive If hoist

load is being raised during abrupt move-

ments of helicopter. These G-forces

could result In the yield or failure of the

hoist cable.

6. Move hoist control switch to up to raise hoist

load.

7. Move hoist control switch to left to swing hoist

boom inboard.

8. Bring hoist load into cabin and hoist to stowed

Position (fully inboard).

9. RESCUE HOIST CABLE CUTTER circuit

er—Out.

break-

10, RESCUE HOIST CONT circuit breaker—Out.

11, RESCUE HOIST POWER circuit breaker—Out.

4-26. Inflight Procedures—Hoist Operator—Res-

cue Hoist

WARNING

When any crewmember is not in his seat

and is in the vicinity of the open cargo

door, he shall be secured with a gunner

harness.

1. Door—Full open and locked.

2. Hoist operator CABLE CUT switch guard—

Down and safetied.

3. Hoist operator ICS panel—HOT MIC/PRIVATE.

WARNING

All hoist operation will be coordinated

with the pilot. Continuous status reports.

4. After pilot has established zero airspeed over

the desired location, move BOOM control switch—

OUT to swing hoist boom outboard.

48

WARNING

Attempt to discharge electrostatic charge

on hook before letting It touch person to

be hoisted.

5. HOIST control switch—DOWN to lower cable

hook (right and forward).

6. HOIST control switch—UP to raise hoist load

(left and rearward).

7. BOOM control switch—IN to swing hoist boom

inboard.

8. Bring hoist load into cabin and swing hoist

boom to stowed position (fully inboard).

4-27. High Performance Hoist Provisions have

been made for the installation of an internal rescue

hoist (fig 4-2). The hoist may be installed in any one

of four positions in the helicopter cabin. The hoist

installation consists of a vertical column extending

from the floor structure to the cabin roof, a boom

with an electrically powered traction sheave, and an

electrically operated winch. Two electrical control

stations for the operation of the rescue hoist are

provided, one for the pilot, and one for the hoist op-

erator. A control switch is located on the cyclic con-

trol stick and provides up and down operation of the

hoist as well as positioning the boom (fig 2-5). A

pendant control is provided for the hoist operator

and contains a boom positioning switch and a toggle

switch for haist operation (fig 4-6). The pilot control

will override the hoist operators control. À pressure

cartridge cable cutter is provided with two guarded

cable cutter switches. The pilot cable cutter switch is

mounted on the pedestal and the hoist operators ca-

ble cutter switch is mounted on the back of the hoist

control box (fig 4-4 and fig 4-5). The high perform-

ance hoist is an electronically speed controlled unit.

Speed varies from 125 fpm at 600 pounds to 250

fpm at 300 pounds. The winch has four positive ac-

tion switches. Number One is an all-stop switch that

opens when three wraps of cable remain on drum.

Number Two is a deceleration switch that opens

when five wraps of cable remain on drum. Number

Three switch has two functions, operates caution in-

dicator light on control pendant (when caution light is

on, a cable deceleration should occur) and limits ca-

ble speed when hook is 8 to 10 feet from up-stow

position. Number Four switch further limits cable



speed when hook is 12 to 18 inches from the up-

stow position. The first and last 20 feet of the cable

are painted red. An elapsed time meter and power-

on indicator are located on the control panel. A pis-

tol grip control (fig 4-6) is provided for the hoist op-

erator and contains a boom in/out switch, a variable

speed control, cable limit and overtemperature indi-

cator (when hoist operating temperature limit has

been exceeded the over temp light will come on).

(Secure hoist as soon as operations permit), and an

intercommunication switch. The hoist has 250 feet of

usable cable. Power is provided by the nonessential

bus. Circuit protection is provided by the RESCUE

HOIST POWER, RESCUE HOIST CONT, and RESCUE

HOIST CABLE CUTTER circuit breakers. RESCUE

HOIST CABLE CUTTER circuit breaker controls only

the pilot's cable cutter switch.

WARNING

All hoist operators must, prior to any

“LIVE’’ hoist mission, have at least five

(8) practice hoist lifts of 100 feet or more

using a dummy load of 200 pounds or

more. The practice lifts must have been

within the last 6 months. The rescue

hoist operator may be any certified crew-

member designated that position as the

mission dictates. Therefore, this duty

should be thoroughly understood by all

crewmembers,

4-28. Preflight Procedures

1. Check that vertical shaft for ceiling attaching

point is raised vertically to prevent the ceiling attach-

ing device from disconnecting.

2. Oil level—Check in hoist and boom head.

3, RESCUE HOIST CONT, RESCUE HOIST POWER

AND RESCUE HOIST CABLE CUTTER circuit break-

ers—Check out.

4, CABLE CUT switches (pilot and hoist operator)

guard—Down and safetied.

5. Cable cutter connector—Check connected.

6. Boom sheave—Check that no foreign matter is

entrapped at sheave.

7. GPU—Connect to helicopter.
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8. RESCUE HOIST CONT and RESCUE HOIST

POWER circuit breakers—In. Blue POWER ON light

and yellow CAUTION light should be on and fan

should be operating.

9. BOOM switch—Rotate boom out and in, and

then out to test boom operation.

10. HOIST switch (pilot)—Rotate boom in, and

then out.

WARNING

A crewmember must reel cable out from

the boom head in line with the boom axis

during the following test procedures.

Care must be taken not to pull the cable

taut around the cable guide/roller since

kinking of the cable might result. Avoid

damaging cable on rough surfaces in-

cluding the ground. No broken strands

are allowed.

NOTE

After multiple and consecutive cable exten-

sions (four or more) at one time under no

load, apply 200. pound load with cable ex-

tended 250 feet to again properly seat ca-

ble elements.

11. SPEED MODE switch—HIGH.

12. HOIST switch (pilot) —Down. Reel cable out

until caution light is out on pendant (approximately

10 feet).

13. HOIST control switch (pilot)—Reel in cable and

observe that cable speed slows when caution light

comes ON (approximately 10 feet).

14. Boom up limit switch actuator arm—Push up

on arm during reeling in to check that hoist stops

running when up limit switches are actuated. Ob-

serve that cable speed slows when hook is 12 to 18

inches from the full up position when cable is reeled

in with no load on hook.

15. SPEED MODE switch—LOW SPEED and re-

peat steps 9 through 11.

16. Repeat steps 9 through 11 using the con-

trol pendant assembly. Check that cable speed

can be regulated by the control from 0 to 250

4-9
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fpm when cable is reeled out beyond 10 foot

caution limit (caution light is out).

17. BOOM switch—Rotate boom in to stowed posi-

tion.

18, RESCUE HOIST CONT, RESCUE HOIST POWER

and RESCUE HOIST CABLE CUTTER circuit break-

ers—Out upon completion of preflight check.

4-29, Operating Procedures

1. RESCUE HOIST CONT, RESCUE HOIST POWER

and CABLE CUTTER breakers—In,

2. Blue POWER ON and yellow CAUTION indicator

lights should be on.

WARNING

Hands must be kept off hoist boom dur-

ing operation to prevent hand entrap-

ment and injury.

3. BOOM switch—Rotate boom out.

4, SPEED MODE switch—As required.

5. HOIST switch—DOWN. Adjust cable—reel-out

speed as required. CAUTION light should be out

when 8 to 10 feet of cable is reeled out.

6. HOIST control switch—UP and adjust cable reel-

in speed as required. CAUTION light should be ON

when rescue hook is 8 to 10 feet from up stow posi-

tion. Reel cable completely up.

Caution

When hoist is installed in positions 1 or 4,

the boom head assembly and hook assem-

bly could bump the piloticopilot helmets if

stowed behind seat back.

7. BOOM OUT/IN switch—Rotate boom in.

8. RESCUE HOIST POWER, RESCUE CONT and

CABLE CUTTER circuit breakers—Out.

4-30. Before Takeoff RESCUE HOIST CABLE CUT-

TER, RESCUE HOIST CONT and RESCUE HOIST

POWER circuit breakers—Out.
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4-31. Inflight Procedures

WARNING

Operations during gusty or turbulent wind

conditions may result in contracting the

lateral cyclic control stops, During hoist-

ing operations the helicopter should be

positioned to maximize the control mar-

gins.

1. Hover over pick-up location.

2. Use operating procedures as required.

3. Pilot should lift load off ground by increasing

collective to ensure helicopter control with the load.

WARNING

When a load is attached on the hoist

hook (and If conditions permit), It is ad-

visable not to make abrupt changes in

helicopter attitude untll load is aboard or

raised as close as possible. G-forces on

hoist could become excessive If hoist

load is being raised during abrupt move-

ments of helicopter. These G-forces

could result In the yield or failure of the

hoist cable.

4-32. Inflight Procedures—Hoist Operator

WARNING

When any crewmember is not in his seat

and is in the vicinity of open cargo door,

he shall be secured with a gunner har-

ness. All hoist operations will be coordi-

nated with the pilot. Continuous status

reports required.

. Doors—Open as required.

n . Hoist operator ICS panel—HOT MIC/PRIVATE

WARNING

Attempt to discharge electrostatic charge

on hook before letting it touch person to

be hoisted. With personnel suspended

on the hoist cable, adjust cable sway and

speed as needed in order to avoid catch-

ing personnel under the aircraft or bump-

ing personnel against the aircraft.



3. When helicopter is hovered over pickup loca-

tion use operational procedures as required.

4. Pull out RESCUE HOIST CONT, RESCUE HOIST

POWER and RESCUE HOIST CABLE CUTTER circuit

breakers upon completion of hoist operations.

4-33. Engine Shutdown Procedures

1. RESCUE HOIST CONT circuit breaker—in.

2. Hoist—Stowed position.

3. RESCUE HOIST CONT circuit breaker—Out.

4. Enter the length of cable and number of lifts

used in the remarks section of DA Form 2408-13.

4-34. Cargo Hook

Caution

Helicopters equipped with a nonrotating

cargo suspension unit, which maintains the

hook in a fixed position (facing forward),

should be used only with @ cargo sling hav-

ing a swivel attachment ring. A device

which may be used for this application is:

Sting, Endless, Nylon Webbing, Type 1, 10

inch, NSN 3940-00-675-5001.

a. Description. External cargo can be carried by

means of a short single cable suspension unit, se-

cured to the primary structure and located at the

approximate center of gravity. This method of at-

tachment and location has proved to be the most

satisfactory for carrying external cargo. Pitching and

rolling due to cargo swinging is minimized, and good

stability and control characteristics are maintained

under load. A MANUAL CARGO RELEASE PUSH

pedal is located between the pilot tail rotor control

pedals, and an electrical release pushbutton switch

is on the cyclic contral stick. Before the electrical

release switch on the cyclic control stick can be ac-

tuated, the CARGO RELEASE switch on the overhead

panel must be positioned to ARM MISC. When not in

use, the cargo suspension unit need not be re-

moved, nor does it require stowing. Three cable and

spring attachments keep the unit centralized, and

the hook protrudes only slightly below the lower sur-

face of the helicopter. A rear view mirror enables

the pilot to visually check operation of the external

cargo suspension hook.

b. Preflight Procedure.

1. Hook assembly—Check as follows:

TM 55-1520-210-10

(a) Condition and installation.

(b) Freedom of movement: fore, aft, and lateral.

fc) Centering springs (3)—Check for centering of

the hook.

(d) Shear pin installation—The hook should not ro-

tate.

(8) Electrical wiring—Condition and installation.

(f) Manual release cable—Condition and installa-

tion.

(g) Cargo hook—Closed.

2. Hook operation—Check as follows:

(a) BAT switch—ON.

(b) CARGO RELEASE switch—ARM. The CARGO

RELEASE light should illuminate.

(c) Pilot electrical release switch—Press and hold.

The cargo hook should open with slight pressure ap-

plied to the hook.

(d) Cargo hook—Close. Release the pilot electri-

cal release switch.

(8) Copilot electrical release switch—Press and

hold. The cargo hook should open with slight pres-

sure applied to the hook,

(f) Cargo hook—Close. Release the copilot electri-

cal release switch.

(g) Manual release—Press. The cargo hook

should open with 20 to 30 pounds pressure applied

to the hook.

(h) Cargo hook—Close.

(i) CARGO RELEASE switch—OFF The CARGO RE-

LEASE light should go off.

(i) Apply approximately 20 to 30 pounds pressure

to the hook—The cargo hook should not open.

(k) Pilot and copilot electrical release switches—

Press. The cargo hook should not open. Release the

switches.

(1) BAT switch—OFF,

c. Hookup Procedures.
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1. CARGO RELEASE switch—ARM.

2. Approach the object to be picked up with cau-

tion. A ground handler or crewmember will direct the

helicopter movement.

3. Maintain a constant altitude and position over

the ground while the object is being placed on the

cargo hook. Normally, the helicopter will be hovered

into the wind.

WARNING

Attempt to discharge electrostatic charge

on the hook before being touched by a

person.

4. After the object is secured to the cargo hook,

raise the helicopter until sling is taut and lift the load

off the ground. Takeoff will be accomplished to allow

adequate clearance over all obstacles.

5. A minimum amount of control movement (to

prevent oscillation of the cargo load) is desired.

d. In Flight Procedures. CARGO RELEASE switch—

OFF when cruise altitude and airspeed are reached.

The switch should remain in the ON position at low

altitude and airspeed.

e. Before Landing. CARGO RELEASE switch—ARM.

f. Release Procedures.

1. The landing approach angle will be determined

by load weight and wind conditions, usually shal-

lower than a normal approach. Do not allow the load

to touch the ground until the helicopter is in a stable

hover.

2. To deliver the load, lower the helicopter to re-

lieve the tension on the sling, then use the electrical

release button or mechanical release pedal to re-

lease the load. In order to release the cargo load

safelyusing the cargo hook release button, the but-

ton must be pressed continually while at least 20 to

30 pounds of tension is put on the cargo hook. After

the load is released, the cargo hook release button

must be depressed again to close the hook. The

crewman does not have the capability to release the

cargoload from the aft cabin.

4-35. Parachute Operations

a. Crewmembers must become familiar with pro-

cedures outlines in TM 57-220 prior to parachute op-

erations.

Caution

At no time during flight will the static line,

snap hook or safety pins be disconnected

from the aircraft static line anchor cable.

b. After the last chutist has exited the aircraft, the

crew chief will pull in the static lines and will hold

them secured until the aircraft has landed,
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Figure 4-4. Hoist Cable Cutter Switch—Pilot—Typical



TM 55-1520-210-10

PENDANT CONTROL PANEL

HOIST CONTROL SWITCH ...

BOOM SWITCH

PENDANT PISTOL GRIP

CONNECTO

Figure 4-6. Control Pendant Assembly, High Performance Hoist
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