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UBGEN T TM 55-1520-234-10

C 23
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 23 WASHINGTON, D.C., 6 February 1989

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
™ 55-1520-234-10, 17 November 1976, is changed as follows:

1. Remove and insert pages 'ai indicatodfbglg‘v. New or changed text material
is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages Insert pages
8~5 and 8-6 8-5 and 8-6

2. Retain this sheet in front of manual for reference purposes.
By Order of the Secretary of the Army:

CARL E. VUONO

General, United States Army
Dffclal: Chief of Staff
WILLIAM J. MEEHAN I
General, United States Army
The Adjutant General
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, ~10 and CL Maintenance
requirements for AH-1S Helicopter, Attack.

URGENT
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™ 55-1520-234-10

C 22
CHANGE HEADQUARTERS
. DEPARTMENT OF THE ARMY
NO. 2 WASHINGTON, D.C., 19 July 1988

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
TM 55-1520-234-10, 17 November 1976, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material
is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages Insert pages
9-1 and 9-2 9-1 and 9-2

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

CARLE.VUONO
General, United States Army
Officia’: Chief of Staff

R.L.DILWORTH
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 and CL Maintenance
requirements for AH-1S Helicopter, Attack.

URGENT






URGENT

™ 55-1520-234-10

c 2l
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 21 WASHINGTON, D.C., 17 May 1988

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
T 55-1520-234-10, 17 November 1976, is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages Insert pages

8-3 and 8-4 8-3 and 8-4

8-7 through 8-12 8-7 through 8-12
- - = 8-12A/8-128

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

CARL E.VUONO,
General, United States Army
Official: Chief of Staff

R.L.DILWORTH
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 and CL Maintenance
requirements for AH-1S Helicopter, Attack.

URGENT
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T™M 55-1520-234-10

Cc 20
{ANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
y. 20 WASHINGTON, D.C., 6 November 1987

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
TM 55-1520-234-10, 17 November 1976, is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

s indicated by a vertical bar in the margin. An illustration change is indicated by
miniature pointing hand.

Remove pages Insert pages

-—- 4-28A/4-288B

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

CARLE.VUONO
General, United States Army
Official: Chief of Staff

R.L.DILWORTH
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 and CL requirements for
AH-1S Helicopter, Attack.

URGENT
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TM 55-1520-234-10

Cc19
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 19 WASHINGTON, D.C., 30 September 1987

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
TM 55-1520-234-10, 17 November 1976, fs changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages

a through c/d

i and ii

1-1 and 1-2

2-3 through 2-8
2-13 and 2-14

2-17 through 2-20
2-23 through 2-28
2-31 through 2-34
2-34A and 2-348B
2-35 and 2-36
2-36A/2-36B

2-37 through 2-39/2-40
3-17 and 3-18

4-27 through 4-30
4-35 and 4-36

4-39 and 4-40

5-1 through 5-6
5-6A and 5-6B

5-7 through 5-9/5-10
6-1

6-4

6-5 and-6-6

6-10N through 6-10T
6-15 through 6-20
7-1 and 7-2

7-5 and 7-6

7-7 and 7-8

7-9 and 7-10

7-15 and 7-16

8-1 through 8-28

9-1 through 9-15/9-16
A-1 and A-2

Index 1 through Index 8

Insert pages

a through c/d

i and ii

1-1 and 1-2

2-3 through 2-8
2-13 and 2-14
2-17 through 2-20
2-23 through 2-28
2-28A/2-28B

2-31 through 2-34
2-34A and 2-34B
2-35 and 2-36
2-37 and 2-38
3-17 and 3-18
4-27 through 4-30
4-35 and 4-36
4-39 and 4-40

5-1 through 5-6
5-7 and 5-8

6-1 and 6-2

6-4

6-5 and 6-6

6-10N through 6-10T
6-15 and 6-16

7-15 and 7-16

8-1 through 8-19/8-20
9-1 through 9-11/9-12
A-1 and A-2

Index 1 through Index 4
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2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

CARLE.VUONO
General, United States Army
Official: Chief of Staff

R.L.DILWORTH
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 and CL requirements for
AH-1S Helicopter, Attack.
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C 18
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 18 WASHINGTON, D.C., 30 June 1986

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICO?TER
T 55-1520-234-10, 17 November 1976, is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages Insert pages
5-1 and 5-2 5-1 and 5-2
9-12A/9-12B 9-12A/9-12B
9-13 and 9-14 9-13 and 9-14

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of tho Army:

JOHN A. WICKHAM, JR.
General, United States Army
Official: Chief of Staff

R.L. DILWORTH
Brigadier Goneral, United States Army
The Adjutant Genmeral

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, Operator Maintenance Require-
ments for AH-1S (MOD) aircraft.

URGENT
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c17
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 17 WASHINGTON, D.C., 9 August 1984

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
T™ 55-1520-234-10, 17 November 1976, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material
is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages Insert pages
-—- 5-6A and 5-6B
2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:
JOHN A. WICKHAM, JR.
Gesneral, United States Army

Official: Chief of Staff

ROBERT M. JOYCE
Major Geseral, United States Army
The Adjutant Geseral
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, Operator Maintenance Require-
ments for AH-1S (MOD) aircraft.
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C16
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 16 WASHINGTON, D.C., 13 July 1984

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
T 55-1520-234-10, 17 November 1976, is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

is indicated by a vertical bar in the margin. An {llustration change is indicated
by a miniature pointing hand.

Remove Pages Insert Pages
5-5 through 5-8 5-5 through 5-8
8-21 and 8-22 8-21 and 8-22
8-22A/8-228 8-22A and 8-22B
9-3 and 9-4 9-3 and 9-4

9-9 and 9-10 9-9 and 9-10

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:
JOHIN A. WICKHAM, JR.
General, United States Army
Official: Chief of Seal¥
ROBERT M. JOYCE
Major General, United States Army
The Adjutant Geseral
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, Operator Maintenance Require-
ments for AH-1S (MOD) aircraft.

URGENT
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T™ 55-1520-234-10

C 15
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 15 WASHINGTON, D.C., 7 May 1984

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
TM 55-1520-234-10, 17 November 1976, is changed as follows:

1. Remove and insert pages as indicated below.

Remove Pages Insert Pages
Chapter 2 2-1 thru 2-4 2-1 thru 2-4

2-15 thru 2-18 2-15 thru 2-18

2-23 and 2-24 2-23 and 2-24

2-29 and 2-30 2-29 and 2-30

2-34A and 2-34B 2-34A and 2-34B
Chapter 4 4-3 and 4-4 4-3 and 4-4

4-29 and 4-30 4-29 and 4-30
Chapter 5 5-1 thru 5-6A/5-6B 5-1 thru 5-6B
Chapter 6 6-1 thru 6-4 6-1 thru 6-4

6-11 and 6-12 6-11 and 6-12

6-17 thru 6-20 6-17 thru 6-20
Chapter 8 8-7 and 8-8 8-7 thru 8-8A/8-8B

8-9 thru 8-12 8-9 thru 8-12

8-15 and 8-16 8-15 and 8-16
Chapter 9 9-5 thru 9-8 9-5 thru 9-8A/9-8B

9-11 thru 9-12A/9-12B 9-11 thru 9-12A/9-128B

9-13 thru 9-15/9-16 9-13 thru 9-15/9-16

2. New or changed text material is indicated by a vertical bar in the margin.
An illustration change is indicated by a miniature pointing hand.

3. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:
JOHN A. WICKHAM, JR.
General, United States Army
Official: Chief of Staft
ROBERT M. JOYCE
Major General, United States Army
The Adjutant General
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, Operator Maintenance Require-
ments for AH-1S (MOD) aircraft.
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C 14
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 14 WASHINGTON, D.C., 25 August 1982

Operator's Manual
ARMY MODEL AH-1S (MOD) HELICOPTER
TM 55-1520-234-10, 17 November 1976, is changed as follows:

1. Remove and insert pages as indicated below:

Remove Pages Insert Pages
Chapter 2 2-5 thru 2-8 2-5 thru 2-8

2-10 2-10

2-13 and 2-14 2-13 and 2-14

2-27 thru 2-32 2-27 thru 2-32
Chapter 4 4-1 thru 4-2B 4-1 thru 4-28B
Chapter 5 5-1 and 5-2 5-1 and 5-2
Chapter 8 8-3 and 8-4 8-3 and 8-4

8-4A/8-48
8-7 thru 8-10 8-7 thru 8-10

2. New or changed text material is indicated by a vertical bar !n the
margin. An {llustration change is indicated by a minfature pointing hand.

3. Retain this sheet in front of manual for feference purposes.

By Order of the Secretary of the Army:

E.C.MEYER
General, United States Army
Official: Chief of Staff

ROBERT M. JOYCE
Major General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, Operator Maintenance
Requirements for AH-1S (MOD) afrcraft.
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TM 55-1520-234-10

C 13
'"HANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
lo. 13 WASHINGTON, D.C., 5 February 1982
Operator’'s Manual

ARMY MODEL AH-18 (MOD) HELICOPTER

TM 55-1520-234-10, 17 November 1978, is changed as follows:

1. Remove and insert pages as indicated below:

Remove pages Insert pages
‘hapter 2 2-33thru 2-34A/B 2-33 thru 2-34B
2-36A/2-36B

2. New or changed text material is indicated by a vertical bar in the margin. An illustration change
s indicated by a miniature pointing hand.

3. Retain this sheet in front of manual for reference purposes.

3y Order of the Secretary of the Army:

E.C.MEYER
General, United States Army
Aficial: Chief of Staff

ROBERT M. JOYCE
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, Operator Maintenance Requirements for AH- 1S
OD) aircraft.
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T™M 55-1520-234-10

C 12
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 12 WASHINGTON, D.C., 14 April 1981

Operator's Manual
ARMY MODEL AK-1S (MOD) HELICOPTER
T™ 55-1520-234-10, 17 November 1976, is changed as follows:
1. Remove and insert pages as indicated below.
Reumove pages Insert pages
Chapter 8 8-5 and 8-6 8-5 and 8-6

2. New or changed text material is indicated by a vertical bar in the
margin. An illustration change is indicated by a miniature pointing hand.

3. Retain this sheet in front of manual for reference purposes.
By Order of the Secretary of the Army:

E.C.MEYER
General, United States Army
Official: Chief of Staff

J.C. PENNINGTON
Major General, United States Army
The Adjutant General

N

DISTRIBUTION:
To be distributed in accordance with DA Forr 12-31, Operator Maintenance

requirements for AH-1S (MOD) aircraft.
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TM-1520-234-10 WARNING PAGE

WARNING

Personnel performing operations, procedures, and practices which are included or implied in this
technical manual shall observe the following warnings. Disregard of these warnings and precautionary
information can cause serious injury or loss of life.

STARTING ENGINES

Coordinate all cockpit actions with ground observer. Ensure that rotors and blast area are clear and fire
guard is posted.

GROUND OPERATION

Engine will be started and helicopter operated only by authorized personnel..Reference AR95-1 and AR%-
13.

GROUNDING HELICOPTER
The helicopter should be electrically grounded when parked and during refueling operations.

HIGH VOLTAGE

Serious burns and/or electrical shock can result from contact with exposed electrical wires or connections.

FIRE EXTINGUISHER

Exposure to high concentrations of monobromotrifuloromethane (CFi3br) extinguishing mz?nt or
decomposition products should be avoided. The liquid should not be allowed to come into contact with the
skin, as it may cause frostbite or low-temperature burns.

When helicopter is to be parked where ambient temperature equals or exceeds 90°F, the fire extinguisher
shall be removed until the next mission.

Should an extinguisher be left in the helicopter inadvertently during a high temperature period, the
extinguisher shall be weight checked prior to the next mission.

ARMAMENT

Loaded weapons, or weapons heing loaded or unloaded, shall be pointed in a direction which offers the
least exposure to personnel or property in the event of an accidental firing. Personnel should remain clear
of a hazardous area (forward or aft) of all loaded weapons. Any rotation of the turret or wing gun pod
machine gun barrels or pushing the turret grenade launcher aft may cause the weapon to fire.

Change 7



WARNING PAGE ™ 65-1520-234-10

CANOPY REMOVAL SYSTEM ‘

when the helicopter is on the ground. Safety pins shall be removed during preflight checks. Safety pins
shall beinstalled during engine shutdown check. Debris may be expelled 50 feet outward when the system
is actuated.

Ground safety pins shall be installed in pilot and gunner canopy removal arming/firing mechanisms ‘

Change 9



WARNING PAGE ™ 88-1520-234-10

VERTIGO

‘The rotating beacon lightshould be turned off during flight through clouds to prevent sensations of vertigo
as a result of reflections of the light on the clouds.

CARBON MONOXIDE

When smoke, suspected carbon monoxide fumes, or symptoms of anoxia exist, the crew should
immediately ventilate cockpits and open canopy to intermediate position at 40 KIAS or below.

FUEL, OIL, AND HYDRAULIC FLUIDS

Turbine fuels and lubricating oils contain additives which are poisonous and readily absorbed through the
skin. Do not allow them to remain on skin longer than necessary. Pr. longed contact may cause askinrash.

Prolonged contact with hydraulic fluid will cause burns. Refer to TM 10-1101 and FM 1068 when handling
fuel.

ACIDS

Corrosive Battery Electrolyte (Potassium Hydroxide). Wear rubber gloves, apron, and face shield when
handling leaking batteries. If potassium hydroxide is lrilled on clothing, or other material wash immediately
with clean water. If spilled on personnel, immediately start flushing the affected area with clean water.
Continue washing until medical assistance arrives.

ROTOR BLADES

Personnel will stay clsarof the main and tail rotor blades when they are turning. The main rotor blademay
flap down below the height of a person caused by wind gusts, movement of the cyclic, or coastdown. The
rotor blades at operating speed create damage area of high wind velocities.

RADIOACTIVE MATERIALS

Self-luminous dials contain radioactive materials. If such an instrument is broken or becomes unsealed,
avoid personel contact.

NOISE LEVEL

Sound pressure levels in the helicopter during some operating conditions exceed the Surgeon Generals
hearing conservation criteria as defined in TB MED251. Hearing, protection devices, such as the aviator
holmo:b or ear plugs, are required to be worn by all personnel in and around the helicopter during its
operation. )

WING STORES JETTISON

All jettison safety pins shall be installed when the helicopter is on the ground. Serious injury can result
from accidental ground jettison. Safety pins shall be removed prior to flight. Failure to do so will prevent
emergency jettison of wing stores.

Change 4
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WARNING PAGE TM 55-1520-234-10

I WARNING '

Personnel performing operations, procedures, and practices which are included or implied in this manual shall observe I

the following warnings. Disregard of these warnings and precautionary information can cause serious injury or loss
of life. Procedures outlined in paragraph 1-6, AR 40-46 are applicable.

STARTING ENGINES

Coordinate all cockpit actions with ground observer. Ensure that rotors and blast area are clear and fire guard is posted.

GROUND OPERATION
Engine will be started and helicopter operated only by authorized personnel. Reference AR95-1. I
GROUNDING HELICOPTER
The helicopter should be electrically grounded when parked and will be grounded during refueling operations. l
HIGH VOLTAGE

Serious burns and/or electrical shock can result from contact with exposed electrical wires or connections.
FIRE EXTINGUISHER

Exposure to high concentrations of monobromotriflucromethane (CF3br) extinguising agent or decomposition products
should be avoided. The agent should not be allowed to come in contact with the skin, as it may cause frostbite or low- |
temperature burns.

‘When helicopter is to be parked where ambient temperature equals or exceeds 90°F (32°C), the fire extinguisher |
shall be removed until the next mission.

Should an extinguisher be left in the helicopter inadvertently during a high temperature period, the extinguisher shall
be weight checked prior to the next mission.

ARMAMENT

Loaded weapons, or weapons being loaded or unloaded, shall be pointed in a direction which offers the least exposure
to personnel or property in the event of an accidental firing. Personnel should remain clear of a hazardous area (for-
ward or aft) of all loaded weapons. Any rotation of the turret or wing gun pod machine gun barrels or pushing the
turret grenade launcher aft may cause the weapon to fire.

Change 19 a



W&

TM 55-1520-234-10 WARNING PAGE
VERTIGO

The rotating beacon light should be turned off during flight through clouds to prevent sensations of vertigo as a result
of reflections of the light on the clouds.

CARBON MONOXIDE

When smoke, suspected carbon monoxide fumes, or symptoms of anoxia exist, the crew should inmediately venti-
late cockpits and open canopy to intermediate position at 40 KIAS or below.

FUEL, OIL, AND HYDRAULIC FLUIDS

Turbine fuels and lubricating oils contain additives which are poisonous and readily absorbed through the skin. Do
not allow them to remain on skin longer than necessary. Prolonged contact may cause a skin rash. Prolonged contact
with hydraulic fluid will cause burns. Refer to FM 10-68 when handling fuel.

When handling hydraulic fluid (MIL-H-83282), observe the following:

—Prolonged contact with liquid or mist can irritate eyes and skin.

—After any prolonged contact with skin, immediately wash contacted area with soap and water. If liquid contacts
eyes, flush them immediately with clear water.

—If liquid is swallowed, do not induce vomiting; get inmediate medical attention.

—Wear rubber gloves when handling liquid. If prolonged contact with mist is likely, wear an appropriate respirator.

—When fluid is decomposed by heating, toxic gases are released.

ELECTROLYTE

Battery electrolyte is harmful to the skin and clothing. If potassium hydroxide is spilled on clothing or other mate-
rial, wash immediately with clean water. If spilled on personnel, inmediately start flushing the affected area with
clean water. Continue flushing until medical assistance arrives.

ROTOR BLADES

Personnel shall stay clear of turning main and tail rotor blades. Wind gusts, coast down, or cyclic movement may cause
the main rotor blade to flap down below the height of a person. Dangerous winds are created by the main rotor blades
when blades are at operating rpm.

RADIOACTIVE MATERIALS

Self-luminous dials contain radioactive materials. If such an instrument is broken or becomes unsealed, avoid per-
sonnel contact.

NOISE LEVEL

Sound pressure levels in the helicopter during some operating conditions exceed the Surgeon Generals hearing con
servation criteria as defined in TB MED251. Hearing protection devices, such as the aviator helmet, ear plugs, or
ear muffs shall be worn by all personnel in and around the helicopter during operation.

WING STORES JETTISON

All jettison safety pins shall be installed when the helicopter is on the ground. Serious injury can result from accidental
ground jettison. Safety pins shall be removed prior to flight. Failure to do so will prevent emergency jettison of wing
stores.

b Change 19



WARNING PAGE TM 55-1520-234-10

CANOPY REMOVAL SYSTEM

Ground safety pins shall be installed in pilot and gunner canopy removal arming/firing mechanisms when the helicopter
is on the ground. Pilot safety pin shall be removed prior to flight. Safety pins shall be installed during engine shut-
down check. Debris may be expelled 50 feet outward when system is actuated. Pilot and gunner helmet visor should
be down to prevent eye injury.

Change 19 c/(d bllnlt)
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TM 55-1520-234-10

OPERATOR’S MANUAL
’ HELICOPTER, ATTACK AH-1S
' REPORTING ERRORS AND RECOMMENDING IMPROVEMENTS
You can help improve this manual. If you find any mistake or if you know of a way to improve the procedures, please let
us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank Forms), or DA Form 2028-2
located in the back of this manual direct to: Commander, U. S. Army Aviation Systems Command, ATTN: AMSAV-
MPSD, 4300 Goodfellow Boulevard, St. Louis, MO 63120 -1798. A reply will be furnished directly to you.
Page
CHAPTER 1 INTRODUCTION ...ttt teentannnsnnneeseneacncanennens 1-1
CHAPTER 2 HELICOPTER AND SYSTEMS DESCRIPTION AND OPERATION
Section I Helicopter ...oooiiiiiiiiiii ittt ittt ittt it eienennnannsnnsnnnnanansnss 2-1
II Emergency equipment ...........oiiiiiiiiiiiiiiiiiiiittiitiiitriaiianans 210
III Engine and related systems ............ociiiiiiieiiiniiieineinnnnneennnns 2-11
IV  Helicopter fuel System ..........cciiiiiiiiiiiinnniienneeeerssnsnncsoonnns 2-16
A% Flight controls ........coouiiiiiiiiiiiiiiiieiiiiiienennnnenceenennas 2-16
VI Hydraulic Systems ........ccoiiiiiiiiiiiieernninereecssasseseansasosanns 2-17
VII Power train system ..........ooiuiiiiiiiiiiniiineeernnnnneensnnneeceenns 2-18
VIII Mainand tail rotors ........coiiiiiiiiniiiiineeieennneseneeceennnsnnnanns 219
' IX  Utility system ......ccciiiiinneiiiiiniiinnnereorannessossssssessnnnnns 2-20
X Heating, ventilation, cooling and environmental control unit .................. 220
XI  Electrical power supply and distribution system .....................co0naen. 2-23
XII Lighting . .o.vniiiitiiiiiiiettnnneestosenessossnsnesossonssssnnnnns 2-28
XIII Flight instruments ..........coiiuiiiiiiinerrinnneeersnsnerrssssnsessssns 2-29
XIV Servicing, parking, and mooring ........c.coveiiiuireiiniieiiirennnscnnenses 2-33
CHAPTER 3 AVIONICS
Section I Communications .......ccoiieiiiiineeiieeiieeeneeresttstscanssssossnnnas 35
II Navigation .....coiiuiiiiiiieieiiiinieieennneerseessssoseennsssssnnnnnns 311
III' Transponder and radar ..........cooveueeieinnecreeionacssnsesssssssnnnans 3-16
CHAPTER 4 MISSION EQUIPMENT
Section I MiSSION AVIOMICS . ..o v vvviiiiiiineee et ieeaseeninennsoossassansnsneanaes 41
II Armament ............ et eeeeeeeeeneanneaaeaeeaeeeteeaeeeeaaaatatetaeas 4-1
CHAPTER 5 OPERATING LIMITS AND RESTRICTIONS
Section I 0. 1T ¢ | PP 5-1
II System Hmits . .......oiiuiiiiiiiiiiiieiiiiniietitetsnneconncsnnesannns 5-1
III Power HMits ........ccvvtttniiiieeeeeeeeenoneeaeeceoseonnnaascoassssnnns 52
IV Loading mits .......ccoiiuuniiiiiiiiiiiiiiiiiiiiiiietiannnnnneeennnnnss 655
’ A"/ Airspeed Hmits ...... .ottt i e e 55
VI Maneuvering imits .........ooviininiiiiiiiiiiiiiiiiiiiiiiiineiennnnnnns 5-6
VII Environmental restrictions .........ccoiiiiiiiiiiiiiiinnnnnnnreosenceeanns 58
VIII Height Velocity ....ccvveiiiiniiiiiiiiiiiiiieititiiinetsennnnansennns 58
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TM 55-1520-234-10

Page
CHAPTER 6 WEIGHT/BALANCE AND LOADING
Section I L0313 Y 6-1
11 Weight and balance ............cciiiiiiiiiiiiiiiiiiiiiiiiiiinnncenennns 64
D00 o - 70) =) 64
IV Mission eqUIPmMent ........oviuueeiiiiiieeieniiiererinineceesnnneeescnns 64
v Cargo loading (not applicable) ..........ccciiiiiiiiiiiiiiiiiiiiiiiii i 64
T S 7)1 0 1 64
VII Allowable loading .........ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiinreraannneaenns 64
VIII DD FOrm 365 .. ..ccoiiiitiiininitteininneessonaneeaesnanseessnnancssns 6-16
CHAPTER 7 PERFORMANCE DATA
Section I Introduction ....... ...ttt i e i et s 71
II Performance planning ...........c.coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiaaaa, 75
II' Torque available ..........coiuuiiiiiiiiiiiiiii ittt iieineeennnnns 79
L (1) /) 79
v V. (-7 5 PR 7-10
VI  Climb performance ..........c.ouuiuueiiiiiineeniniieeerennsnseosssnnennns 7-10
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CHAPTER 1
’ INTRODUCTION
1-1. General. experience is recognized, and therefore, basic flight prin-
ciples are not included. THIS MANUAL SHALL BE
These instructions are for use by the operator. They CARRIED IN THE HELICOPTER AT ALL TIMES.

apply to AH-18S helicopter.

| 1-2. Warnings, Cautions and Notes Definition. 1-4. Appendix A, References.

Warnings, cautions and notes are used to emphasize

important and critical instructi d ed for th Appendix A is a listing of official publications cited
following conditionss e WSS within the manual, applicable to and available for fight
Crews.

l WARNING l 1-5. Index.

The index lists, in alphabetical order, every titled para-

An operating procedure, practice, etc., graph, figure, and table contained in this manual. Chap-
which, if not correctly followed, could result ter 7, performance data, shall have an additional index
in personal injury or loss of life. within the chapter.

1-6. Army Aviation Safety Program.

CAUTION
Reports necessary to comply with the safety program
are prescribed in AR 385-40.
An operating procedure, practice, etc.,
which, if not strictly observed, could result in 1-7. Destruction of Army Materiel to Prevent
damage to or destruction of equipment. Enemy Use.
NOTE For information concerning destruction of Army

materiel to prevent enemy use, refer to TM 750-244-1-5.
An operating procedure, practice, etc., which
it is essential to highlight. 1-8. Deleted. I
1-3. Description.

1-9. Forms and Records.
This manual contains the best operating instructions . . . .

and procedures for AH-1S (MOD) helicopters under most Army aviators flight record and helicopter main-
circumstances. The observance of limitations, perfor- tenance records which are to be used by crewmembers
mance and weight balance data provided is mandatory. are prescribed in DA PAM 738751 and TM 55-
The observance of procedure is mandatory except when 1500-342-23.
modification is required because of multiple emergen-
cies, adverse weather, terrain, etc. Your flying 1-10. Deleted.

Change 19 1-1
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1-11. Explanation of Change Symbols.

Changes, except as noted below, to the text and
tables, including new material on added pages, are indi-
cated by a vertical line in the outer margin extending
close to the entire area of the material affected; excep-
tion: pages with emergency markings, which consist of
black diagonal lines around three edges, may have the
vertical line or change symbol placed along the inner
margins. Symbols show current changes only. A minia-
ture pointing hand symbol is used to denote a change to
an illustration. However, a vertical line in the outer mar-
gin, rather than miniature pointing hands, is utilized
when there have been extensive changes made to an
illustration. Change symbols are not utilized to indicate
changes in the following:

a. Introductory material.

b. Indexes and tabular data where the change can-
not be identified.

c. Blank space resulting from the deletion of text, an
illustration, or a table.

d. Correction of minor inaccuracies, such as spelling,
punctuation, relocation of material, ete., unless such cor-

1-2 Change 19

rection changes the meaning of instructive informatio
and procedures.

1-12. Helicopter Designation System.

The designation system prescribed by AR70-50
used in helicopter designations as follows:

AH-18

Series Symbol

Design Number
Helicopter (Basic Mission)
Attack (Modified Mission)

1-13. Use of Shall, Wiil, Should, and May.

Use “shall” whenever it is necessary to express a pre
vision that is binding. Use “should” and “may’
whenever it is necessary to express non-mandatory pre
visions. “Will” may be used to express a declarationd
purpose.
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CHAPTER 2

HELICOPTER AND SYSTEMS DESCRIPTION AND OPERATION

Section |.

2-1. Genenai Description.

The AH-1S helicopter is a tandem seat, two-
place (pilot and gunner), single engine helicopter.
The maximum gross weight for takeoff is 10,000
pounds.

2-2. Genenai Arrangement.

Figure 2-1 depicts the general arrangement of
theitems which are referred to in the exterior check
paragraph of Chapter 8, Section II.

2-3. Principal Dimensions.

Figure 2-2 depicts the principal dimensions of
the helicopter to the nearest inch.

2-4. Tuming Radius.

Figure 2-3 depicts the minimum turning radius
of the helicopter.

2-5. Fuselage.

The fuselage is that forward portion of the
airframe which extends from the nose of the
helicopter to the forward end of the tailboom. The
fuselageis constructed of aluminum alloy skin and
aluminum, titanium and fiberglass honeycomb
beams. Honeycomb deck panels and a minimum of
bulkheads attached to the main beams produce a
box-beam structure. The main beams are the main
primary structure and supports the engine,
transmission, tailboom, landing gear, wings, fuel
cells, turret, and telescopic sight unit.

2-6. Tailboom.

The tailboom is that portion of the airframe
which is bolted to the fuselage and extends to the
aft end of the helicopter. It is tapered semi-
monocoque structure employing aluminum skins,
honeycomb panels, longerons, and stringers. It
supports the tail rotor, fin, and synchronized
elevators. It, also, houses the tail rotor driveshaft

HELICOPTER

and some electronic equipment. Forced air
ventilation is provided for the electronic
equipment cooling.

2-7. Wing.

The fixed cantilever wing provides additional
lifing surfaces and supports the wing stores
pylons. It is constructed of two main spars, ribs,
aluminum and/or aluminum honeycomb skin. It
has a span of 10 feet and 9 inches, (including tip),
tapered airfoil, and a mean cord of 2 feet and 6
inches. Each wing has two pylons. The inboard
pylons are fixed and the outboard pylons are
articulated by hydraulic actuators. Both Inboard
and Outboard pylons will each support 670 pounds
of weight.

2-8. Landing Gear.

a. Main Landing Gear. The main landing
gear consists of two aluminum lateral mounted
arched crosstubes and two aluminum longitudinal
skid tubes attached to the crosstubes. Each
crosstube is enclosed in a fiberglass fairing for
aerodynamic purposes. Each skid tube has a steel
skid shoe on the bottom to minimize skid wear.

b. Tail Skid. The steel tubular type tail skid is
installed on the aft end of the tailboom to protect
the tail rotor blades during tail-low landing.

2-9. Canopy.

The canopy is the transparent panels on the
upper portion of the fuselage which encloses the
crew compartment. The canopy consists of one-
piece windshield extending from the nose of the
helicopter (over the gunner and pilot heads) to the
pylon, thegunner doorand pilot window on the left
side, and the gunner window and pilot door on the
right side. The canopy provides maximum field of
view for the gunner. The pilot forward field of view
is limited, but excellent in all other quadrants. The
canopy removal system is used to remove the pilot
and gunner windows and doors during
emergencies. The system is covered in Chapter 2,
Section II.
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209900-458-1

Figure 2-1. General arrangement (Sheet 1 of 2)



. 90° Gearbox Oil Sight Glass

R2888ILEYR

FM Homing Antenna
ADF Loop Antenna
FM Communication Antenna
Pitot Tube

Main Rotor Blades and Hub

UHF-VHF Antenna

IR Exhaust Duct

(Special Mission Equipment)
Left Wing Position Light (Red)
Pylons

Gunner Door Latch

Tail Rotor Blades and Hub
Right Engine Air Inlet (Left Opposite)
Anti-Collision Light

Fuel Filler Cap

Ground Receptacle

Pilot Cockpit (Map) Lights

TM 55-1520-234-10

Gunner Cockpit (Map) Light

Left Static Port (Right Opposite)
Searchlight

Transponder Antenna

Pilot Door Latch and Padlock
Right Wing Position Light (Green)
ADF Sense Antenna

Right Tail Position Light (White)
(Left Opposite)

Skid Landing Light l
NVG Position Light

Figure 2-1. General Arrangement (Sheet 2 of 2)
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Figure 2-2. Principal dimensions

2-10. Personnel Doors.

Both doors are hinged on top and swing
outward and up to provide access. Both doors have
supports incorporating locks to hold thedoor in the
full open and ifitermediate positions. The lock is
engaged only when the door handle is in the
horizontal position. Both doors have an external
padlock. Both doors are manually operated. The
handle must be rotated to move the door from one
position to another (closed, intermediate, full
opened).

2-11. Seats — Pilot and Gunner.

a. Construction. Both seats, side-shoulder
panels, and head protective panels are made of
opaque armor material which provides armor
protection. Both seats are equipped with contoured
seat cushions and back supports made of foam and
open mesh for vibration attenuation and crew
comfort.

2-4 Change 19

b. Pilot Seat. The pilot seat is vertically
adjustable nonreclining type. The vertical
adjustment is reclined at 15 degrees. The vertical
height adjustment handle (figure 24) is under the
left side of the seat. The seat is equipped with a lap
safety belt and intertia reel shoulder harness.

¢. Gunner Seat. Thegunnerseatis a fixed seat
(non-adjustable and nonreclining). The seat is
equipped with a lap safety belt and inertia reel
shoulder harness. The seat also has arm rests.

d. Inertia Reel Shoulder Harness. An inertia
reel shoulder harness is incorporated in the pilot
and gunner seats with a manual lock-unlock
control handle (figures 24 and 25). The handles
are located to left front of each seat. With the
control in the unlocked position, the reel cable will
extend to allow the occupant to lean forward;
however, the reel will automatically lock when
helicopter encounters an impact force of two to
three “‘g” deceleration. Locking of the reel can be
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209900-459

Figure 2-3. Turning radius

accomplished from any position and the reel will
automatically take up the slack in the harness. To
release the lock, it is necessary to lean back
slightly to release tension on thelock and move the
control handle to the lock and then unlock
position. It is possible to have pressure against the
seat back whereby no additional movement can be
accomplished and the lock cannot be released. It
this condition occurs, it will be necessary to loosen
shoulder harness. Manual locking of the reel
should be accomplished for emergency landings.

2-12. Crew Compartment Diagrams.

The upper forward portion of the fuselageis the
crew compartment. Tandem seating is provided
with the pilot elevated in the rear seat.

a. Pilot Station. Figure 24 depicts the
locations of equipment in the pilot station.

b. Gunner Station. Figure 25 depicts the
locations of equipment in the gunner station.

2-13. Instruments and Controls.

a. Pilot Instrument Panel Figure 2-6 depicts
the locations of instruments, switches, panels, and
decals in the pilot instrument panel.

b. Gunner Instrument Panel. Figure 2.7
depicts the locations of instruments, switches,
panels, and decalsin the gunnerinstrumentpanel.

¢. Other Instruments and Controls. These
items are depicted on the pilot and gunner station
diagrams (figures 24 and 28) or in the
chapter/section which describes their related
systems
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Section Il. EMERGENCY EQUIPMENT

NOTE

The emergency equipment locations and
emergency procedures are covered in
Chapter 9.

2-14. Portable Fire Extinguisher.

A portable hand-operated fire extinguisher is
charged with monobromotrifluoromethane
(CF3Br). It is located on the left side of the bulk-
head behind the gunner seat. The extinguisher
could discharge if temperature of 32°C (90°F) is
exceeded.

2-10 Change 14

2-16. First Ald Kit.

An aeronautical type first aid kit is located on
the bulkhead behind the pilot seat.

2-16. Canopy Removal System.

Window cutting assemblies are mounted in the
pilot and gunner window frames. The linear ex-
plosive is contained with the cutting assemblies.
The cutting assemblies are controlled by the pilot or
gunner arming/firing mechanisms. Rotating the ar-
ming/firing mechanism handle 80 degree counter-
clockwise (torque required 9 to 12 inch-



pounds) will arm the cutting assemblies. Pulling
l the handle (28 to 32 pounds tension) will fire the
percussion primer causing the cutting assemblies
to be detonated. The explosive force will be
outward and cut the four transparent panels out of
their frames simultaneously. If handle has been
rotated but not pulled, the handle can be rotated
and the safety pin installed. DA Form 2408-13
entry required.

Section Iil.

2-17. Engine.

The helicopter is equipped with a model T53-L-
703 engine (figure 28). The engine, in this
installation, is derated by limitation of the
helicopter transmission to 1290 shp (56 psi torque)
for 30 minutes and 1134 shp (50 psi torque) for
continuous operation at 6600 rpm. The engine
compartment is cooled by ram ambient air.

2-18. Engine Protection.

a. Armor. Armor material is located on the left
and right engine compartment doors to provide
armor protection for the engine compressor, fuel
control, oil filter, and fuel filter.

b. Missile. An infrared (IR) exhaust duct
(figure 2-1) may be installed on the engine tailpipe
to achieve engine exhaust IR signaturereduction.

2-19. Air Induction System.

The helicopter is equipped with an automatic
engine air inlet system. Ambient air enters the
transmission compartment door air inlet, then
routed through the foreign object damage (FOD)
§c|reen. and the particle separator to the engine air
inlet.

a. Foreign Object Damage (FOD) Screen. The
FOD screen is mounted around the particle
separator on the forward end of the engine in the
transmission compartment. The purpose of the
screen is to prevent debris from entering the
particle separator.

T™ 55-1520-234-10

l WARNING .

Debris may be expelled 50 feet outward
when system is actuated.

ENGINE AND RELATED SYSTEMS

b. Particle Separator. The self-purging
particle separator is located over the engine air
inlet in the transmission compartment. The
purpose of the separator is to remove particles
from the engine inlet air and automatically eject
them overboard.

2-20. Engine Inlet Anti-lcing/Deicing System.

I WARNING .

The system will not deice or prevent
icing of the FOD screen or particle
separator. A power loss will occur if the
formation of ice in the FOD screen or
particle separator obstructs the flow of
ambient air to the engine.

a. General. The system consists of a hot air
solenoid valve on the engine, controlled by the
pilot or gunner DE-ICE switch (figures 2-9 and 2-
10), powered by the 28 Vdc essential bus, and
protected by the ENG DE-ICE circuit breaker.

b. Purpose. The system prevents ice from
forming in the engine air inlet.

c. Operation. If ice accumulation is suspected,
the pilot or gunner DE-ICE switch is placed in the
DE-ICE position. This action causes the hot air
solenoid valve to route engine bleed air to the
engine air inlet.

Change 9 2-1
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Figure 2-9. Pilot engine control panel

NOTE

A rise in the turbine gas temperature
(TGT) will occur when the pilot or
gunner DE-ICE switch is in the DE-
ICE position. Deice operation will
become continuous if the hot air solenoid
valve (ENG DE-ICE) circuit fails.

2-21. Engine Fuel Control System.

a. Engine Mounted Component. The fuel
control assembly is mounted on the exterior left
side of the engine. The assembly is controlled by
the pilot or gunner throttle and GOV switch. The
assembly consists of a metering section, a
computer section, and an overspeed governor. The
metering section pumps fuel to the engine. The
computer section determines the rate of fuel
delivery. The overspeed governor maintains a
constant rpm.

b. Crew Controls.

(1) Throttle. Rotating the pilot or gunner
grip type throttle (figure 24 and 2-5) to the fullopen
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 past the engine idle stop to the fully closed
position shuts off fuel flow. A solenoid operated
idle stop is incorporated to prevent inadvertent

throttle closure. The idle stop is controlled by the
pilot ENGINE IDLE STOP REL switch (figure 24)

T™ 65-1520-234-10

IDLE STOP
RELEASE

INST LTS

209075-5C
Figure 2-10. Gunner miscellaneous control panel

and the gunner IDLE STOP RELEASE switch
(figure 2-10). The engine idle stop release circuit is
powered by the 28 Vdc essential bus and protected
by the IDLE STOP SOL circuit breaker. Friction
can be induced into both throttles by rotating the
pilot throttle friction ring (figure 2-4)
counterclockwise. The ring is located on the upper
end of the pilot throttle.

(2) Governor Switches. The pilot or gunner
GOV switches (figures 29 and 2-10) AUTO
position permits the overspeed governor to
automatically control the engine rpm. The EMER
position permits the pilot and gunner to manually
control the engine rpm. The governor circuit is
powered by the 28 Vdc essential bus and protected
by the GOV CONT circuit breaker.

Change 19 2-13
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2-22. Engine Ol Supply System.

a. Description. The engine oil system is a dry
sump, pressure type, and completely automatic.
The oil tank is locatedin theupper pylon fairing. It
will self-seal a 30 caliber projectile hole and is
equipped with deaeration provisions. Oilisgravity
fed from tank to engine driven oil pump which
provides pressure and scavenging for thesystem.

b. Cooling.Engine oil cooling is accomplished
by an oil cooler and a turbine fan. The engine and
transmission oil coolers use the same fan.

c¢. Switching Action. The pilot ENG OIL BYP
switch (figure 2-9) AUTO position permits theoil to
automatically bypass the oil cooler when the oil
tank is approximately 3.8 quarts low. The OFF
position deactivates the automatic bypass feature
causing the oil to pass through the oil cooler
regardless of the oil tank level. The switch circuit is
powered by the 28 Vdc essential bus and protected

l by the FUEL & OIL valve circuit breaker.

2-23. Ignition — Starter System.

The pilot ignition-starter trigger switch (figure
2-4) is depressed and held to start the engine. The
switch is released when the engine starts or the
time limit expires. The pilot FUEL switch (figure 2-
9) must be in the FUEL position and the pilot
ignition keylock switch (figure 24) in the ON
position to complete the ignition circuit. The
circuits are powered by the 28 Vdc essential bus
and protected by the STARTER RELAY and IGN
SYS IGN SOL circuit breakers.

2-24. Govemor RPM Switches.

The pilot GOV RPM switch (figure 2-4) and the
gunner RPM switch (figure 2-10) INCR position
permits the regulated power turbine speed to
increase to 6700 £ 50 rpm. The DECR position
permits the speed to decrease to 6000 + 50 rpm.
The switch is released when the desired rpm is
obtained. The circuit is powered by the 28 Vdc
essential bus and protected by the GOV CONT
circuit breaker.

2-26. Droop Compensator.

A droop compensator maintains engine 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

2-14 Change 19

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
defined as the speed changein engine rpm (N2) as
power is increased from a no-load condition. Itis
an 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. Design droop of the engine
governor system is as much as 300 to 400 rpm (flat
pitch to full power). If N2 power were allowed to
droop, other than momentarily, the reduction in
rotor speed could become critical.

2-268. Engine Instruments and Indicators.

a. Torquemeters. The pilot and gunner
torquemeters (figures 26 and 2-7) displays the
pounds per square inch (psi) of the torque imposed
upon the engine output shaft. Each torquemeter is
powered by a separate transmitter. The circuit is
powered by the 26 Vac system and protected by the
TORQUE PRESSURE IND circuit breaker.

b. Turbine Gas Temperature (TGT)
Indicators. The pilot and gunner indicators
(figures 26 and 2-7) display the celsius degrees of
the air in the turbine inlet area. The indicators do
not require any connections to the helicopter
electrical system.

¢. Dual Tachometers. The pilot and gunner
tachometers (figures 26 and 2-7) display the rpm
of the engine and main rotor. The tachometer outer
scale is marked ENGINE and the inner scale is
marked ROTOR. The ENGINE and ROTOR
needles are synchronized during normal
helicopter operation. The tachometers do not
require any connections to the helicopter electrical
system.

d. Gas Producer Tachometers. The pilot and
gunner tachometers (figures 26 and 2-7) display
the rpm of the gas producer turbine speed in
percent. The tachometers do not require any
connections to the helicopter electrical system.

e. Oil Temperature Indicator. The pilot
indicator (figure 2-6) displays the celsius degrees of
the engine oil at the engine oil inlet. The circuitis
powered by the 28 Vdc essential bus and protected
by the TEMP IND ENG & XMSN circuitbreaker.

i
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f. Oil Pressure Indicator. The pilot indicator
(figure 2-6) displays the pei pressure of the engine
oil at the pressure side of the oil pump. The circuit
is powered by the 26 Vac system and protected by
the ENG OIL PRESSURE IND circuit breaker.

8. Oil Pressure Caution Lights. The pilot and
gunner ENGINE OIL PRESS caution lights
(figure 2-18) will illuminate when the engine oil
pressure is below safe limits.

h. Oil Bypass Caution Light. The pilot
ENGINE OIL BYPASS caution light (figure 2-18)
will illuminate when the oil tank level is
approximately 3.8 quarts low. The engine oil will
bypass the oil cooler when the light illuminates if
the pilot ENG OIL BYP switch (figure 2-9)is in the
AUTO position. The oil will not bypass the oil
cooler if the switch is in the OFF position.

i. Oil Chip Detector.

(1) Chip Detector Caution Lights. The pilot
and gunner CHIP DETECTOR caution lights
(figure 2-18) will illuminate when sufficient metal
clips are detected in the engine, 42° gearbox, 90°
gearbox, or the transmission oil. The chip detector
panel is used to identify which unit is
contaminated.

(2) Chip Detector Panel. The pilot CHIP
DET panel (figure 2-11) is used to identify the

T™ 65-1520-234-10

contaminated component. When the pilot and
gunner CHIP DETECTOR caution light
illuminates, pressing the CHIP DET panel will
cause the word ENG, 42°, 90°, or XMSN w0
illuminate. This illumination identifies the
contaminated unit. The PRESS TEST switch is
used to check the CHIP DET panel lights. The
CHIP DET panel receives electrical power from
the CHIP DETECTOR caution lights.

J. Fuel Pump Caution Lights. The pilot and
gunner ENG FUEL PUMP caution lights (figure 2-
18) will illuminate when either element of the
engine driven fuel pump fails.

k. Governor Caution Lights. The pilot and
gunner GOV EMER caution lights (figure 2-18) will
illuminate when the pilot or gunner GOV switch
(figures 2-9 and 2-10) is in the EMER position.

209075-8
Pilot misceilaneous control panel

Figure 2-11.

2-18
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Section IV. HELICOPTER FUEL SYSTEM

2-27. Fuel Supply System.

The helicopter is equipped with a crashworthy
fuel system. The system is designed with the
potential of containing fuel during a severe, but
survivable, crash impact to reduce the possibility
of fire. The system has a 50 caliber ballistic
protection level.

2-28. Controls and Indicators.

a. Fuel Switch. The pilot FUEL switch (figure
2-9) FUEL position energizes the forward and aft
boost pumps, opens the fuel shutoff valve, and
completes the ignition circuit. The aft boost pump
circuit is powered by the 28 Vdc non-essential bus.
The other circuits are powered by the 28 Vdc
essential bus. The circuits are protected by the
STARTER RELAY, IGN SYS IGN SOL, FUEL &
OIL VALVE, FUEL BOOST FWD, and FUEL
BOOST AFT circuit breakers.

b. Fuel Quantity Indicator. The pilot
indicator (figure 2-4) displays the pounds of fuel in
the fuel cells. The circuit is powered by the 115 Vac
system and protected by the FUEL QTY IND
circuit breaker.

¢. Fuel Quantity Indicator Test Switch. The
pilot fuel gauge test switch (figure 2-4) is used to

test the fuel quantity indicator operation.
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
is powered by the 115 Vac system and protected by
the FUEL QTY IND circuit breaker.

d. Low Quantity Caution Lights. The pilot
and gunner 10% FUEL caution lights (figure 2-18)
will illuminate when there is approximately 10%
of the total fuel remaining.

e. Fuel Pressure Indicator. The pilotindicator
(figure 2-4) displays the psi pressure of the fuel
being delivered by boost pumps from the fuel cells
to the engine. The circuit is powered by the 26 Vac
system and protected by the FUEL PRESSURE
IND circuit breaker.

f. Low Fuel Pressure Caution Lights. The
pilot FWD FUEL BOOST and AFT FUEL BOOST
caution lights (figure 2-18) will illuminate when
the boost pumps in the forward/ aft fuel cell fail or
FUEL switch is off.

& Fuel Filter Caution Lights. The pilot and
gunner FUEL FILTER caution lights (figure 2-18)
will illuminate when the filter in the fuel supply
line becomes partially obstructed.

Section V. FLIGHT CONTROLS

2-29. Description.

The flight control system is a positive
mechanical type, actuated by conventional
helicopter controls. Complete controls are
provided for both pilot and gunner. The gunner
controls are slaved to the pilot controls. The
system includes a cyclic system, a collective
control system, a tail rotor system, a force trim
system, and a stability and control augmentation
system (SCAS).

2-30. Cyclic Control System.

The system is operated by the cyclic stick
(figures 2-4 and 2-5) movement. Moving the stick
in any direction will produce a corresponding
movement of the helicopter which is the result of a
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change in the plane of rotation of the main rotor.
The stick fore and aft movement also changes the
synchronized elevator (figure 2-1) attitude to
assist controllability and cg range.

2-31. Collective Control System.

The system is operated by the collective stick
(figures 2-4 and 2-7). Moving the stick up or down
will determine the angle of attack and lift
developed by the main rotor resulting in the ascent
or descent of the helicopter.

2-32. Tail Rotor Control System.

The system is operated by the pedals (figure 2-4
and 2-5). Pushing a pedal will alter the pitch of



the tail rotor resulting in directional control.

b:ho. the pedals may be used to pivot the
elico

pter on its own vertical axis. A pedal
adjuster (figure 2-5) is provided to adjust the pedal
distance for individual comfort. Heel rests are

;:;:lided for the gunner to prevent inadvertent

)

operation.
2-33. Force Trim System.

The system incorporates a magnetic brake and
gradient in the cyclic and pedal control systems to
provide artificial feel into the system. Also, it pro-
vides a means to trim the controls. Placing the
FORCE TRIM switches (figures 2-9 and 2-10) in
the TRIM position will induce artificial feel into
the systems. Depressing the cyclic stick force trim
switch (figures 2-4 and 2-5) will cause the magnetic
brake and force gradient to be repositioned to cor-
respond to the positions of the cyclic stick and
pedals thus providing trim. The system is powered
by the 28 Vdc essential bus and protected by the
FORCE TRIM circuit breaker.

2-34. Stability and Control Augmentation
System (SCAS).

a. Description. The SCAS is a three-axis,
limited authority rate reference augmentation
system. The SCAS provides a smoother flying
weapon platform and cancels undesired motion of
the helicopter during flight. This is accomplished
by inducing an electrical pilot input into the flight
control system to augment the pilot mechanical
input.

CAUTION

Should an engagement be attempted
during this warmup period, the actuator
will make an abrupt input to the flight
controls at the moment of engagement.

Section VI.

2-36. Description.

The hydraulic system is a dual system (No. 1
and No. 2 system) used to minimize the force
required by the pilot to move the cyclic, collective,
and foot pedal controls. The No. 1 and No. 2
systems are installed to provide maximum
separation to reduce the probability of a single
projectile incapacitating both systems.

TM 55-1520-234-10

bh. Control Panel. The SCAS control panel
(figure 2-12) contains a POWER switch for
applying 28 Vdc (essential bus) and 115 Vac
operating voltages to the system. The circuits are
protected by the SAS PWR dc and SAS PWR ac
circuit breakers. It also contains three magnetic
latching channel engage switches which energize
electric solenoid valves controlling hydraulic
pressure to the system.Thepanelhasthree NO-GO
lights; one associated with each PITCH, ROLL,,
and YAW channel engage switch. These lights are
illuminated during the warmup to indicate the
presence of current in each associated channel
actuators. When engagement is made, the NO-GO
lights are locked out of the circuit and do not oper-
ate as malfunction indicators. Disengaging a chan-
nel, however, restores the associated light to oper-
ation. The NO-GO lights have a built-in press-to-
test feature for insuring that the indicator is opera-
tional, but this feature works only prior to channel
engagement.

POWER

NO GO{ @

PITCH ROLL

570074-1
Figure 2-12. Pilot SCAS control panel

c. SCAS Release Switch. The cyclic grip
mounted switch (figures 2-4 and 2-5) is used to
disengage the pitch, roll, and yaw channels
simultaneously. The channels are re-engaged by
the PITCH, ROLL, and YAW switches on the
SCAS control panel.

HYDRAULIC SYSTEMS

2-36. Hydraulic System No. 1.

The No. 1 system provides hydraulic power to
the cyclic controls, collective controls, foot pedal
controls, SCAS yaw controls and charges
emergency collective control system. The No. 1
system is located on the left side of the helicopter.
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2-37. Hydraulic System No. 2.

The No. 2 system provides hydraulic power to
the cyclic controls, collective controls, turret
system, SCAS pitch and roll controls and
articulated wing pylons. The No. 2 system is
located on the right side of the helicopter.

2-38. Test Switch.

The pilot HYD TEST switch (figure 2-9) is used
to test the No. 1 and No. 2 hydraulic systems.
Holding the switch in the SYS 1 position will cause
the No. 1 system to be the only system supplying
hydraulic pressure. Similar action occurs when the
switch is held in the SYS 2 position.

2-39. Reservoir Fluid Sight Glasses.

The No. 1 and No. 2 reservoirs are provided
with a fluid sight glass. Both sight glasses can
only be seen from the left hydraulic compartment
door.

2-40. Filter Indicators.

The No. 1 and No. 2 pressure and return filters
are provided with a differential pressure indicator.
The red indicator pops out when the filter needs
changing or during cold weather operation.

2-41. Low Pressure Caution Lights.
The pilot and gunner HYD PRESS#1 and HYD
PRESS #2 caution lights (figure 2-18) will

illuminate when the hydraulic pressure is below
safe limits.

2-42. Electrical Circuit.

The hydraulic electrical circuit is powered by
the 28 Vdc essential bus and protected by the HYD
CONT circuit breaker.

Section VII.

2-45. Transmission.

The transmission transfers engine power to the
main rotor through the mast assembly and to the
tail rotor through a series of driveshafts and gear-
boxes. The transmission has a self-contained pres-
sure oil system. The oil is cooled by an oil cooler
and turbine fan. The transmission and engine oil
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2-43. Emergency Hydraulic Control System.

a. Emergency Collective Control System. The
system provides limited collective control
operations if the No. 1 and No. 2 systems fail. The
pilot and gunner EMER COLL HYD switches
(figures 26 and 2-7) control the emergency system.
The switch is in the OFF position during normal
operations. With the switch in the OFF position
when the No. 1 and No. 2 systems fail will cause
sufficient fluid to be retained in an accumulator for
an emergency landing. Placing the switch in the
ON position will allow four full strokes of the
collective stick: A stroke is a maximum movement
in one direction. The accumulator has a pressure
gage which displays the psi of its compressed
nitrogen.

b. Emergency Cyclic Control System. The
system provides limited cyclic control operations if
the No. 1 and No. 2 systems fail. The system is
automatic, using spring pressure in a small
accumulator, and has no external controls.

2-44. Armament Hydraulic System.

a. Turret System. The system is powered by
the No. 2 system and enables the turret to be
traversed through varied positions in elevation
and azimuth. The system is controlled by the turret
controls. The system electrical circuit is powered
by the 28 Vdc essential and nonessential busses
and the 115 Vac system. The circuitis protected by
the dc HYD CONT, dc TURRET POWER, ac HSS
PWR, and ac WEAPON SIGHT circuit breakers.

b. TOW Missile System. The system is
powered by the No.2 system and is used to position
the outboard articulated wing pylons during TOW
missile operations. The system is controlled by the
TOW missile controls. The system electrical circuit
is powered by the 28 Vdc essential bus and the 115
Vac system. The circuit is protected by thedc HYD
CONT, ac TOW PWR, and ac SECU PWR circuit
breakers.

POWER TRAIN SYSTEM

coolers use the same fan. The oil system has an
automatic bypass system which causes the oil to
bypass the cooler when a flow differential exists
between pump and cooler output. Two oil level
sight glasses, an oil filler cap, and a magnetic chip
detector are provided.

|

|

|



2-46. Gearboxes.

a. Intermediate Gearbox — 42 Degree. The gearbox
is located at the base of the vertical fin. It provides a 42
degree change of direction of the tail rotor driveshaft.
The gearbox has a self-contained wet sump oil system.
An oil level sight glass, a filler cap, and a magnetic chip
detector are provided.

b. Tail Rotor Gearbox — 90 Degree. The gearbox is
located near the top of the vertical fin. It provides a 90
degree change of direction of the tail rotor driveshaft.
The gearbox has a self-contained wet sump oil system.
An oil level sight glass, a filler cap, and a magnetic chip
detector are provided.

2-47. 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 five driveshaft and three hanger bearing
assemblies. The assemblies and the 42 and 90 degree
gearboxes connect the transmission tail rotor drive quill
to the tail rotor.

2-48. Indicators and Caution Lights.

a. Transmission Oil Pressure Indicator. The pilot
indicator (figure 2-6) displays the psi of oil pressure of the
transmission oil system. The electrical circuit is powered
by the 26 Vac system and protected by the XMSN OIL
PRESSURE IND circuit breaker.

b. Transmission Oil Low Pressure Caution Lights.
The pilot and gunner XMSN OIL PRESS caution lights
(figure 2-18) will illuminate when the transmission oil

pressure drops below safe limits.
Section Viil.
2-49. Main Rotor.
a. Description.

(1) The main rotor blades are metal,
bonded assemblies. Each blade is attached in the hub
with a retaining bolt assembly and is held in alignment
by adjustable drag braces.

(@ EXZEQ The main rotor blades are glass fiber
epoxy resin bonded assemblies with a rubber erosion
guard. The skin is basket weave which will not be as
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¢. Transmission Oil Temperature Indicator. The
pilot indicator (figure 2-6) displays the celsius tempera-
ture of the transmission oil. The electrical circuit is
powered by the 28 Vdc essential bus and protected by
the TEMP IND ENG & XMSN circuit breaker.

d. Transmission Oil Hot Caution Lights. The pilot
and gunner XMSN OIL HOT caution lights (figure 2-18)
will illuminate when the transmission oil temperature
exceeds the safe limits.

e. Transmission Oil Cooler Bypass Caution Light.
The pilot XMSN OIL BYPASS caution light (figure 2-18)
will illuminate when the automatic oil bypass system is
activated causing the oil to bypass the oil cooler.

[ Transmission and Gearboxes Chip Detector.

(1) Chip Detector Caution Lights. The pilot and
gunner CHIP DETECTOR caution lights (figure 2-18)
will illuminate when sufficient metal chips are detected
in the engine, 42° gearbox, 90° gearbox, on the transmis-
sion oil. The chip detector panel is used to identify which
unit is contaminated.

(2) Chip Detector Panel. The pilot CHIP DET
panel (figure 2-11) is used to identify the contaminated
component. When the pilot and gunner CHIP DETEC-
TOR caution light illuminates, pressing the CHIP DET
panel will cause the word ENG, 42°, 90° or XMSN to
illuminate. This illumination identifies the contaminated
unit. The PRESS TEST switch is used to check the
CHIP DET panel lights. The panel receives electrical
power from the caution panel light circuit breaker.

MAIN AND TAIL ROTORS

smooth as a metal blade. Each blade is attached in the
hub with a retaining bolt assembly and is held in align- -
ment by adjustable drag braces.

(3 The main rotor is driven by the mast which is
connected to the transmission. The rotor rpm is
governed by the engine rpm during powered flight. The
rotor tip path plane is controlled by the cyclic stick. The
rotor pitch is controlled by the collective stick.

b. RPM Indicators. The pilot and gunner in-
dicators are part of the dual tachometers (figures
2-6 and 2-7). The tachometer inner scale displays
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the rotor rpm. The inner scale pointer is marked
with an R,

2-50. Tail Rotor.

The tail rotor is driven by the 90 degree gearbox
which is connected to the transmission by the tail

rotor driveshaft assemblies and the 42 degree
gearbox. The rotor rpm is governed by the
transmission rpm. The rotor blade pitch is
controlled by the foot pedals.

Section IX. UTILITY SYSTEM

2-51. Pitot Tube Heater.

The pitot tube (figure 2-1) is equipped with an
electrical heater. The pilot PITOT HEAT switch
(figure 2-6) HEAT position activates the heater in
the tube and preventsice from accumulating in the
pitot tube. The OFF position deactivates the
heater. The electrical circuit is powered by the 28

Vdc nonessential bus and protected by the PITOT
HEAT circuit breaker.

2-52. Canopy Defrosting, Deicing and Rain
Removal Systems.

These systems are considered to be part of the
environmental control system. See section X of
this chapter.

Section X. HEATING, VENTILATION, COOLING,
ENVIRONMENTAL CONTROL UNIT

2-53. Environmental Control Unit (ECU).
a. ECU Functions.
(1) Heats/cools the crew compartment.

(2) Removes moisture from the air supplied
to the crew compartment.

(3) Defrosts, defogs, and deices the canopy.
(4) Removes rain from the canopy.

(5) Provides ambient air ventilation to the
crew compartment.

b. ECU Power Source. The ECU is
electrically controlled and engine bleed air
§ powered. The circuit is powered by the 28 Vdc
nonessential bus and protected by the ECU CONT
circdit breaker.
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c. ECU Controls.
NOTE

Under certain conditions a plume may
be observed at the air vents in the crew
compartment. The plume may appear to
be smoke, but is actually condensation.

(1) The piot ECU controls and their
functions are shown on figure 2-13.

(2) The pilot and gunner controls the
volume and direction of the air entering the crew
compartment using the adjustable air vents in
their instrument panels.

(3) The pilot and gunner controls the
volume of air entering their seat cushions using
the valve at the top of each seat.
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MToT RAIN HEAT OR VENT
HEAT REMOVAL AIR PULL
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— RIGHT
ADJUSTABLE
AIR VENT

(LM OPPOSITE)

RIGHT
DEFROST
SLOT LEVER
(LH OPPOSITE)

PILOTS INSTRUMENT PANEL

wann @ (LOWER RIGHT)
SWITCH/CONTROL POSITION FUNCTION
COOL/WARM COOL toWARM Controls temperature between 35-F (2 C)

RAIN REMOVAL/
ENVR CONT

HEAT OR VENT
AIR PULL

Air Vent

Defrost Slot Lever

RAINREMOVAL

ENVR CONT
OFF

ouT

Open/Closed

Aft (Open)/
forward (closed)

and 180 F (82 C) in the crew
compartment when the RAIN
REMOVAL/ENVR CONT switch is in the
ENVR CONT position.

Removes rain from canopy. Only ambient
air ventilation enters the crew
compartment.

May be used to defrost, defog. or deice the
forward area of the canopy.

CAUTION

A dry canopy will melt if rain removal
system is operated for a lengthy period.

Heats or cools the crew compartment.

Ambient air ventilation enters the crew
compartment.

Directs maximum air to crew
compartment.

Air flow to crew compartment is shut off,
except to pilot seat cushion.

Controls the volume/ direction of air to the
crew compartment.

Controls the volume of air directed to the
inner surfaces of the canopy fordefogging,
defrosting, and deicing.

209070-201A

Figure 2-13. ECU controls
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' Section XI.
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ELECTRICAL POWER SUPPLY

AND DISTRIBUTION SYSTEM

2-54. DC and AC Power Distribution.

’ Figure 2-14 depicts the general schematic of the
dc and ac power distribution system. Thedc power
is supplied by the battery, starter-generator, or the
external power receptacle. The 115 Vac power is
supplied by the main or standby inverters. The 28
Vac power is supplied by the 28 Vac transformer.

2-55. Battery.

The battery (figure 2-1) supplies 24 Vdc power to
the power distribution system when the starter-
generator and the external power receptacle are
not in operation.

2-56. Starter-Generator.

The starter-generator (rated 300 amps) is mounted
on and driven by the engine. The starter-
generator supplies 28 Vdc power to the power
distribution system and recharges the battery.
Avoid continuous operation above 200 amps to
prevent heat damage to starter-generator.

2-67. External Power Receptacle.

The external power receptacle (figure 2-1)
transmits the ground power unit 28 Vdc power to
the power distribution system. A 7.5 KW GPU is
recommended for external starts.

2-58. Gunner Electrical Power Control.

The gunner ELEC PWR — EMER OFF switch
(figure 2-10) in the ELEC PWR position permits
the pilot to control the electrical system. The
switch in the EMER OFF position deactivates the
electrical system and negates the pilot controls.

2-59. Pilot DC Power
Controls.

Indicators and

a. Battery Switch. The pilot BAT switch

) (figure 2-15) ON position permits the battery to

supply 24 Vdc to the power distribution system or

permits the battery to be charged by the starter-

generator. The OFF position isolates the battery
from the system.

’ b. Generator Switch. The pilot GEN switch

(figure 2-15) ON position permits the starter-

sénerator to supply 28 Vdc power to the power
distribution system and to charge the battery. The
RESET position will reset the starter-generator.
When the switch is released, it will return to OFF.
The OFF position isolates the generator from the
system. The circuit is protected by the GEN BUS
RESET and GEN FIELD circuit breaker.

c¢. Nonessential Bus Switch. The pilot NON-
ESS switch (figure 2-15) NORMAL position
permits the nonessential bus to receive 28 Vdc
power from the starter-generator. The MANUAL
position permits the nonessential bus to receive dc
power from the battery.

d. DC Circuit Breaker Panel. The pilot dc
circuit breakers (figure 2-16) in the “pushed-in”
position provide circuit protection for the 28 Vdc
operated equipment. The breakers in the “pulled-
out” position deactivate 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.

NOTE
Some armament circuit breakers may be
toggle type.

e. Volt-Ammeter Indicator. The pilot
indicator (figure 2-4) simultaneously displays the
voltage and amperage of dc power being supplied
to the power distribution system. The indicator
right scale displays the volts. The left scale
displays the amps. The circuitis powered by the 28
Vdc essential bus and protected by the DC
VOLTMETER circuit breaker.

f. Generator Caution Lights. The pilot and
gunner DC GENERATOR caution lights (figure 2-
18) will illuminate when the dc generator fails.

8 External Power Receptacle Caution Light.
The pilot EXTERNAL POWER caution light
(figure 2-18) will illuminate when the external
power receptacle door is open.

2-60. AC Power Indicators and Controls.

a. Inverter Switch. The pilot INV switch
(figure 2-15) MAIN position selects the main
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EXTERNAL POWER

209475-307-1C

Figure 2-14. DC and AC power distribution (Sheet 1 of 2)
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Figure 2-14. DC and AC power distribution (Sheet 2 of 2)
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inverter. It is powered by the 28 Vdc essential bus ) b. AC Circuit Breaker Panel. The pilot ac
and protected by the INV MAIN circuit breaker. cnrc}lit breakers (figure 2-16) in the “pushed-in” _
The STBY position selects the standby inverter. It position provide circuit protection for the 28 Vac
l is powered by the 28 Vdc essential bus and and 115 Vac operated equipment. The break.erain
protected by the INV STBY circuit breaker. The the “pulled-out” position deactivate the circuit.
OFF position deactivates the MAIN and The breakers will “pop out” automatically in the e
STANDBY inverter circuits. event of a circuit overload. Each breaker is 1abeled
for the particular circuit it protects. Each
applicable breaker is listed in the paragraph

7 describing the equipment it protects.
BAT GEN INV
5 ON ON MAIN NOTE
w A\ ,
RESET \ gg'e type.

Some armament circuit breakers may be

c. AC Failure Caution Light. The pilot INST
209075-7B INVERTER caution light (figure 2-18) will
’ illuminate when the inverter in use fails or when

Figure 2-15. Pilot electrical power panel the INV switch is in the OFF position.
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Figure 2-16. Circuit breaker panels
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Section XIl.

2-61. Position Lights
a. Standard Position Lights.

(1) General. The position lights consist of
the right wing green light, left wing red light, and
the two tailboom white lights (figure 2-1). The
lights are powered by the 28 Vdc nonessential
bus and protected by the POS LTS circuit break-
er.

2) Operation. The pilot POSITION LTS
(FLASH) OFF/STEADY switch (figure 2-17)
FLASH position flash the four lights off and on.
The STEADY position illuminates the four lights
continuous. The OFF position deactivates the
four lights. The pilot POSITION LTS (BRT/
DIM) switch (figure 2-17) controls the four lights
brightness.

b. NVG Position Lights.

(1) General. A covert lighting system, con-
sisting of five infrared NVG position lights, has
been provided for use during multi-ship night vi-
sion goggle (NVG) operations. The lights are
mounted adjacent to the standard position lights
and at the top of the vertical fin (figure 2-1). The
lights are powered by the dc nonessential bus
and protected by the NVG POS LTS circuit
breaker (figure 2-16).

(2) Operation. The NVG POS LTS (OFF/
five position) rotary switch (figure 2-4) controls
the operatoin of the NVG position lights. Posi-
tion 1 activates the lights at minimum intensity.
The intensity may be increased incrementally by
rotating the switch toward BRT. The OFF posi-
tion deactivates the five NVG position lights.

2-62. Anti-Collision Light.

a. General. The anti-collision light (figure 2-1)
is powered by the 28 Vdc nonessential bus and
protected by the ANTI-COLL LTS circuit break-
er.

b. Operation. The pilot ANTI-COLL LT
switch (figure 2-17) ON position illuminates the
anti-collision light. The OFF position deactivates
the light.
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LIGHTING

INSTR LTS CONSOLE LTS

OFF BRT QFF  BRT

ANTO COLL S an POSITION LTS -
FLASH BRT

209075-227
Figure 2-17. Pilot lights control panel

2-63. Searchlight.

a. General. The searchlight (figure 2-1) is
powered by the 28 Vdc essential bus and pro-
tected by the SEARCH LT PWR circuit breaker.
The searchlight control is 28 Vdc nonessential
bus powered and protected by the SEARCH
CONT circuit breaker.

b. Operation.

(1) Searchlight Switch. The pilot SL switch
(figure 2-4) ON position illuminates the light. The
OFF position deactivates the light. The STOW
position retracts the light into the fuselage well.

(2) Searchlight Control Switch. The pilot
SEARCH CONT switch (figure 2-4) EXT position
extends the light from the fuselage well and
moves it forward. RETR position moves the light
aft. The L/R position moves the light left and
right.

2-63A. Skid Landing Light.

a. General. A fixed landing light is installed
on the left side of the aircraft attached to the for-
ward landing gear crosstube (figure 2-1). This
light provides a white light capability for use
during night operation without NVG. The land-
ing light is powered by the dc essential bus and
protected by the SKID LDG LT circuit breaker.



b. Operation. The SKID LDG LT switch
(figure 2-4) ON position illuminates the light. The
OFF position deactivates the light. The elevation
of the landing light beam is adjustable on the
ground only.

NOTE

The IR filter and 130 watt bulb may be
installed on tho skid landing light with
the 4350 watt bulb Iinstallod in the stand-
ard searchlight housing. This configure-
tion provides a slewablo whito searchlight

and @ ground-adjustablo IR light.
2-64. Cockpit Utility Lights.

a. General. The pilot (two) and the gunner
(one) utility lights are powered by the 28 Vdc
essential bus and protected by the COCKPIT LT
citcuit breaker. The lights are supplied in vari-
ous configurations. All configurations have
on/off and bright/dim capabilities and provide
NVG compatible light. Adjustable extensions
have been provided for pilot (right) and gunner
utility lights. An alternate light bracket is pro-
vided for the pilot (left) utility light.

NOTE

Tho cockpit utility light lons selector
must be placod in tho "white' position in
order to provido adequate illumination
with the NVG filters installed.
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b. Operation. The pilot gunner determines
the configuration of his light and operates it ac-
cordingly. Cockpit (map) lights must be in the
blue-green mode when operating in the night vi-
sion environment to prevent light blindness; and
in the white mode when operating in the normal
environment to provide proper visibility.

2-65. Pilot Station Lighting.

a. Pilot Instrument Panel Lighting.

(1) General. The panel is illuminated by
hooded type and instrument built-in lights. The
lights are powered by the 28 Vdc essential bus
and protected by the PILOT INSTR LT circuit
breaker.

(2) Normal Lighting Operation. The pilot
INSTR LTS rheostat knob (figure 2-17) OFF po-
sition deactivates the lights. The between OFF
and BRT positions controls the brightness of the
instrument built-in lights. The hooded lights
huve no brightness control.

' Change 19  2-28A/(2-28B blank)






(3) Night Vision Goggle Lighting Operation. A
two position (NVG/OFF) switch is provided
. (figure 2-17) to activate the night vision system.
The NVG position activates the night vision
feature of the system, and cockpit is lighted to be
compatible with night vision goggles. The OFF
position deactivates the night vision feature, and
normal lighting conditions are restored. Intensity
of NVG lighting is accomplished by use of CON-
SOLE LTS rheostat knob.

b. Pilot Consoles and Collective Stick
Switchbox Lighting.

(1) General. The console is illuminated by
edgelight panels and equipment built-in lights.
The switchbox is illuminated by one hooded type
light. The lights are powered by the 28 Vdc
essential bus and protected by the PILOT INSTR
LT circuit breaker.

(2) Operation. The pilot CONSOLE LTS
rheostat knob (figure 2-17) OFF position
deactivates the light. The between OFF and BRT
positions controls the brightness of the console
edge-light panels and equipment built-in lights.
The switchbox hooded light has no brightness
control.

2-68. Gunner Station Lighting.

a. General. The gunner instrument panel is
illumin ated by hooded type and instrument built-

Section XIil.
2-87. Airspeed Indicators.

The pilot and gunner airspeed indicators
(figures 26 and 2-7) display the helicopter
indicated airspeed (IAS) in knots. The IAS is
obtained by measuring the difference between
impact air pressure from the pitot tube (figure 2-1)
and the static air pressure from the static ports
(figure 2-1).

NOTE
IAS below approximately 25 KIAS is

inaccurate due to rotor downwash.
2-68. Pressure Altimetars.

The pilot and gunneraltimeters (figures 2.6 and
z)tdi:phy the helicopter height above sealevelin
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in lights. The miscellaneous control panel (igure
2-10) and the armament control panel (Chapter 4)
areilluminated by edgelight panels. The magnetic
compass (figure 2-5) is illuminated by one hooded
type light. The lights are powered by the 28 Vdc
essential bus and protected hy the GUNNER
INSTR LT circuit breaker.

b. Normal Lighting Operation. The gunner IN-
STR LTS rheostat knob (figure 2-10) OFF position
deactivates the lights. The between OFF and BRT
positions control the brightness of the instrument
built-in lights and the edgelight panels. The hood-
ed lights have no brightness control.

c. Night Vision Goggle Lighting Operation. A
two position (NVG/OFF) switch is provided

(figure 2-10) to activate the night vision system.
The NVG position activates the night vision
feature of the system, and the cockpit is lighted to
be compatible with night vision goggles. The OFF
position deactivates the night vision feature and
normal lighting conditions are restored. Intensity
of NVG lighting is accomplished by use of INST
LTS rheostat knob.

FLIGHT INSTRUMENTS

2-69. Attitude indicators.

The pilot and gunner attitude indicators
(figures 2-6 and 2-7) display the helicopter pitch
and roll attitudes in relation to the earth. Pitch
attitude is displayed by the motion of the sphere
with respect to the miniature airplane. Roll
attitude is displayed by the motion of the roll
pointer with respect to the fixed roll scale. The
sphere can be adjusted to zero indication by the
pitch trim knob. The power OFF flag is out of view
when the indicator is energized. A power failure
will cause the OFF flag to appear. The circuit is
powered by the 115 Vac system and protected by
the ATTD IND PLT and ATTD IND GUNNER
circuit breakers.

2-70. Tum and Slip Indicator.

The pilot turn and slip indicator (¢ MIN TURN)
(figure 2-6) displays the helicotper slip condition,
direction of turn and rateof turn. The ball displays
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the slip condition. The pointer displays the
direction and rate of the turn. The circuit is
powered by the 28 Vdc essential bus and protected
by the TURN & SLIP IND circuit breaker.

2-71. Vertical Velocity Indicator.

The pilot vertical velocity indicator (figure 2-6)
displays thehelicopter ascent and descent speed in
feet per minute. The indicator is actuated by the
rate of atmospheric pressure change.

2-72. Free Air Temperature (FAT) Indicator.

The pilot FAT indicator (figure 2-4)displays the
outside air temperature in celsius degrees.

2-73. Magnetic (Standby) Compass.

The gunner magnetic compass (figure 2-5)
displays the magnetic heading of the helicopter. A
compass correction card is attached to the

compass.
2-74. Radio Aids to Navigation.

The FM radio, automatic directional finder,
course indicator, and radio magnetic indicator are

radio aids to navigation and are covered in
Chapter 3.

2-75. Master Caution System.

a. Master Caution Lights. The pilot and gunner
master CAUTION lights (figures 2-6 and 2-7) il-
luminate when fault conditions occur. This il-
lumination alerts the pilot and gunner to check his
caution panel for the specific fault condition. The
blue-green cover must be closed when operating in
the night vision environment to prevent light
blindess; and open when operating in the normal
environment to provide proper visibility.

2.30 Changel}

b. Caution Panels (figure 2-18).

(1) Caution Panel Lights. The pilot and
gunner caution panelslightsilluminate to identify
specific fault conditions. The caution light
lettering is readable only when the light
illuminates. The light will remain illuminated
until the fault condition is corrected or the light
panel is rotated in the caution panel.

(2) Test/Reset and Test Switches. The pilot
caution panel has a TEST/RESET switch. The
gunner caution panel has a TEST switch.
Momentarily placing the pilot switch in the TEST
position will cause both MASTER CAUTION
lights to illuminate. All caution lights on the pilots
panel and all caution lights except two spares on
the gunners caution panel will illuminate. Momen-
tarily placing the gunners switch in the TEST posi-
tion will illuminate all lights on the gunners cau-
tion panel.

(3) Bright-Dim Switches. The caution
panels have a BRIGHT-DIM (pilot), BRT-DIM
(gunner) switch to control the brightness of the
panel caution lights and the master CAUTION
lights. This switch will not function if the pilot
CONSOLE LTS rheostat (figure 2-17) or the
gunner INST LTS rheostat (figure 2-10) is in the
OFF position. The caution panel lights and the
master CAUTION lights will be at full brightness
when the pilot/gunner rheostats are in the OFF
position.

¢. Electrical Circuit. The master caution
system is powered by the 28 Vdc essential bus and
protected by the CAUTION LTS circuit breaker.

!
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(2) The use of kerosene fuels (JP-5-type) in turbine
engines dictates the need for observance of special
precautions. Both ground starts and air restarts at low
temperature may be more difficult due to low vapor pres-
sure. Kerosene fuels having a freezing point of —40
degrees F (- 40 degrees C) limit the maximum altitude

& mission to 28,000 feet under standard day conditions.

having a freezing point of —67 degrees F (-563

degrees C) limit the maximum altitude of a mission to
33,000 feet under standard day conditions.

(8) Mixing of Fuel in Helicopter Tanks. When
changing from one type of authorized fuel to another, for
example JP-4 to JP-5, it is not necessary to drain the
helicopter fuel system before adding the new fuel.

(4) Fuels having the same NATO code number
are interchangeable. Jet fuels conforming to ASTM
D-1665 specification may be used when MIL-T-5624 fuels
are not available. This usually occurs during cross coun-
try flights where helicopters using NATO F-44
(JP-5) are refueled with NATO F-40 (JP4) or com-
mercial ASTM type B fuels. Whenever this condi-
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tion occurs, the engine operating characteristics
may change in that lower operating temperature, slower
acceleration, lower engine speed, easier starting, and
shorter range may be experienced. The reverse is true
when changing from F-40 (JP-4) fuel to F-44 (JP-5) or
commercial ASTM type A-1 fuels. Specific gravity
adjustments in fuel controls and flow dividers shall be
set for the type of fuel used. Most commercial turbine
engines will operate satisfactorily on either kerosene or
JP4 type fuel. However, the difference in specific
gravity may possibly require fuel control adjustments;
if s0, the recommendations of the manufacturers of the
engine and air frame are to be followed.

2-80A. Fuel Sample Waiting Time.

The total waiting time before taking a fuel sample is
15 minutes per foot of tank depth for AVGAS and one
hour per foot of tank depth for jet (JP) fuels.

2-81. Deleted.

Change 19 2-34A
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90° Gearbox Filler Cap

(Behind Access Cover)

90° Gearbox Sight Glass

Aft Fuel Cell Drain

(Behind Access Door)

No. 1 and 2 Hydraulic Reservoir Sight Glasses
No. 1 Hydraulic Reservoir Filler Cap

(All Behind Hydraulic Compartment Door)
Engine Oil Tank Sight Glass and Filler Cap
(Behind Pylon Access Door)

No. 2 Hydraulic Reservoir Filler Cap
(Behind Hydraulic Compartment Door)
Ground Receptacle

Forward Fuel Cell Drain

(Behind Access Door)

Fuel Filler Cap

Emergency Collective Accumulator
(Behind Access Panel)

. Transmission Filler Cap

(Behind Transmission Compartment Door)

12

13.

14.
1S.

16.

Transmission Sight Glass

(Behind Viewing Window)

42° Gearbox Filler Cap

(Behind Access Cover)

42° Gearbox Sight Glass

Forward Fuel Cell

Sump Panel

Aft Fuel Cell

Sump Panel 209900-1108

Figure 2-19. Servicing diagram (typical)
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SYSTEM SPECIFICATION NOTE CAPACITY
Fuel MIL-5624 (JP4) 1 260 U. S. Gals. Usable
o MIL-T-5624(JP-4) 262 U. S. Gals. Total
il
Engine MIL-L-7808 2,4
MIL-L-23699 3,4
Transmission MIL-L-7808 2,4
MIL-L-23699 3,4
42° Gearbox MIL-L-7808 2,4
MIL-L-23699 3,4
90° Gearbox MIL-L-7808 2,4
MIL-L-23699
Hydraulic
System No. 1 MIL-H-5606 5.7
MIL-H-83282 6,7
System No. 2 MIL-H-5606 57
MIL-H-83282 6,7
Reservoir No. 1 & 2 MIL-H-5606 57
MIL-H-83282

NOTE:
1. MIL-T5624 (JP-4) NATO code is F-40.
Alternate fuel is MIL-T-5624 (JP-5) (NATO F-44).
Emergency fuel is MIL-G-5572 (Any AVGAS) (NATO F-12, F-18, F-22). The helicopter shall not be
flown when emergency fuel has been used for a total cumulative time of 50 hours.

2. MIL-L-7808 NATO code is 0-148.
For use in ambient temperatures below minus 32°C/25°F.
May be used when MIL-L-23699 oil is not available.

3. MIL-L-23699 NATO code is 0-156.
For use in ambient temperatures above minus 32°C/25°F.

—

Under no circumstances shall MIL-L-23699 oil be used in
ambient temperatures below minus 32°C/25°F.

4. Itis not advisable to mix MIL-L-7808 and MIL-L-23699 oils, except during an emergency. If the oils
are mixed, the system shall be flushed within six hours and filled with the proper oil. An entry on DA
Form 2408-13 is required when the oils are mixed.

5. MIL-H-5606 NATO code is H515.
For use in ambient temperatures below minus 40°C/40°F.

6. For use in ambient temperatures above minus 40°C/40°F.

7. It is not advisable to mix MIL-H-5606 and MIL-H-83282 fluids, except during an emergency. An
entry on DA Form 2408-13 is required when the fluids are mixed. When changing from MIL-H-5606
to MIL-H-83282, not more than two percent of MIL-H-5606 may be present in the system.

Figure 2-20. Approved military fuels, oils, fluids, and unit capacities
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APPROVED DOMESTIC COMMERCIAL FUELS (SPEC. ASTM-D-1655-70)

MANUFACTURER’S DESIGNATION

MANUFACTURER'’S JET B — JP4 JET A — JP4 JET A-1 — JP5
NAME NATO F40 NATO NONE NATO F-34
American Oil Co. American JP4 American Type A
Atlantic Richfield Aerojet B Aerojet A Aerojet A-1
Richfield Div Richfield A Richfield A-1
B. P. Trading BPA.TG. B.P.ATK.
Caltex Petroleum Corp. Caltex Jet B Caltex Jet A-1
Cities Service Co. CITGO A
Continental Oil Co. Conoco JP4 Conoco Jet-50 Conoco Jet-60
Gulf Oil Gulf Jet B Gulf Jet A Gulf Jet A-1
EXXON Co, USA EXXON Turbo Fuel B EXXON A EXXON A-1
Mobil Oil Mobil Jet B Mobil Jet A Mobil Jet A-1
Phillips Petroleum Philjet JP4 Philjet A-50
Shell Oil Aeroshell JP4 Aeroshell 640 Aeroshell 650
Sinclair Superjet A Superjet A-1
Standard Oil Co Jet A Kerosine Jet A-1 Kerosine
Chevron Chevron B Chevron A-50 Chevron A-1
Texaco Texaco Avjet B Avjet A Avjet A-1
Union Oil Union JP4 76 Turbine Fuel

APPROVED FOREIGN COMMERCIAL FUELS

2-36 Change 19

JET B — JP4 JET A — JP5
COUNTRY NATO F-40 NATO NONE
Belgium BA-PF-2B
Canada 3GP-22F 3-6P-24e
Denmark JP-4 MIL-T-5624
France Air 3407A
Germany (West) VTL-9130-006 UTL-9130-007/UTL 9130-010
Greece JP-4 MIL-T-5624
Italy AA-MC-1421 AMC-143
Netherlands JP-4 MIL-T-5624 D. Eng RD 2493
Norway JP-4 MIL-T-5624
Portugal JP-4 MIL-T-5624
Turkey JP-4 MIL-T-5624
United Kingdom D. Eng RD 2454 D. Eng RD 2498
(Britain)
NOTE:

Anti-icing and Biocidal Additive for Commercial Turbine Engine Fuel — The fuel system icing
inhibitor shall conform to MIL-I-27686. The additive provides anti-icing protection and also functions
as a biocide to kill microbial growths in helicopter fuel systems. Icing inhibitor conforming to MIL-I-
27686 shall be added to commercial fuel, not containing an icing inhibitor, during refueling
operations, regardless of ambient temperatures. Refueling operations shall be accomplished in
accordance with accepted commercial procedures. Commercial product “PRIST” conforms to MIL-1-
27686.

Figure 2-21. Approved commercial fuels — equivalents for JP4 and JP5
All data on page 2-36A/2-368, Including Figure 2-21A is deloted.

P 2N

J -



T™ 55-1620-234-10

APPROVED DOMESTIC COMMERCIAL OILS FOR MIL-L-7808

MANUFACTURER’'S NAME MANUFACTURER’S DESIGNATION
American Oil and Supply Co. PQ Turbine Oil 8365
Humble Oil and Refining Co. ESSO/ENCO Turbo Oil 2389
Mobile Oil Corp. RM-184A/RM-201A
CAUTION

Do not use Shell Oil Co., part No. 307, qualification No.
7D-1 oil (MIL-L-7808). Itcan be harmful to seals made of
silicone.

APPROVED DOMESTIC COMMERCIAL OILS FOR MIL-L-23699

MANUFACTURER’'S NAME MANUFACTURER'’S DESIGNATION

Americal Oil and Supply Co. PQ Turbine Lubricant 5247/
6423/6700/7731/8878/9595

Bray Oil Co. Brayco 899/899-G/899-S

Castrol Oil Co. Castrol 205

Chevron International Qil Co., Inc. Jet Engine Oil 5

Crew Chemical Corp. STO0-21919/STO-21919A/STD 6530

W. R. Grace and Co. (Hatco HATCOL 3211/3611

Chemical Div.)

Humble Oil and Refining Co. Turbo Oil 2380 (WS-6000)/2395
(WS-6459)/2392/2393

Mobile Oil Corp. RM-139A/RM-147A/Avrex S
Turbo 260/Avrex S Turbo 265

Royal Lubricants Co. Royco 899 (C-915)/899SC/
Stauffer Jet II

Shell Oil Co., Inc. Aeroshell Turbine Oil 500

Shell International Petroleum Co., Ltd. Aeroshell Turbine Oil 550

Standard Oil Co., of California Chevron Jet Engine Oil 5

Stauffer Chemical Co. Stauffer 6924/Jet 11

Texaco, Inc. SATO 7377/7730. TL-8090

APPROVED FOREIGN COMMERCIAL OILS FOR MIL-L-7808

Data not available at this time.

APPROVED FOREIGN COMMERCIAL OILS FOR MIL-L-23699

Data not available at this time.

Figure 2-22. Approved commercial oils — equivalents for MIL-L-7808 and MIL-L-23699 oils
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APPROVED DOMESTIC COMMERCIAL FLUIDS FOR MIL-H-5606

MANUFACTURER’'S NAME MANUFACTURER’S DESIGNATION
American Oil and Supply Co. “PO” 4226
Bray Oil Co. Brayco 757B
Brayco 756C
Brayco 756D
Castrol Oils, Inc. Hyspin A
Humble Oil and Refining Co. Univis J41
Mobile Oil Corp. Aero HFB
Pennsylvania Refining Co. Petrofluid 5606B
Petrofluid 4607
Royal Lubricants Co. Royco 756C/D
DS437
Shell Oil Co. XSL 7828
Standard Oil Co., of California PED 3565
PED 3337
Texaco, Inc. TL-5874
Stauffer Chemical Co. Aero Hydroil 500
Union Carbide Chemical Co. YT-283
Union Carbide Corp. FP-221

APPROVED DOMESTIC COMMERCIAL FLUIDS FOR MIL-H-83282

Data not available at this time.

APPROVED FOREIGN COMMERCIAL FLUIDS FOR MIL-H-5606

Data not available at this time.

APPROVED FOREIGN COMMERCIAL FLUIDS FOR MIL-H-83282

Data not available at this time.

Figure 2-23. Approved commercial fluids — equivalents for MIL-H-5606 and MIL-L-83282 fiuids

All data on page 2-39/2-40, including Figure 2-24 is deleted.
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CHAPTER 3

AVIONICS

’ 3-1. Genernal.

This chapter covers the electronic equipment
configuration installed in Army Model AH-1S
helicopter. It includes a brief description of the
electronic equipment, its technical characteristics,
capabilities, and location. This chapter also
contains complete operating instructions for all
signal equipment installed in the helicopter. For
mission avionics equipment, refer to Chapter 4,
Mission Equipment.

3-2. Electronic Equipment Configuration.

The configuration consists of headset cordages,
keying switches, external interphone receptacles,
and the equipment listéd in figure 3-1.

a. Headset Cordages. The pilot cordage
connector is located to his left, outboard from his
collective control stick. The gunner cordage
connector is located aft of his cyclic stick and just
forward of the canted bulkhead.

b. Keying Switches. A hat type keying switch
is located on the pilot and gunner cyclic control
.stick grips. The aft position of the switch keys the
interphone. The forward position of the switch
keys the radio selected with the transmit-
interphone selector switch on the signal
distribution panel. A foot operated type keying
switch is located on the right side of the gunner
floor. The depressed position of theswitch keys the
radio or interphone selected with the transmit-
interphone selector switch on the gunner signal
distribution panel.

c. External Interphone Receptacles. A
receptacle is located in each wing tip behind a
hinged access door. Headset cordages (with in-the-
line keying switches) are provided for adapting the
headset to the receptacles.

NOTE

In all radio operations, it is assumed the
crew has applied battery or GPU power
and circuit breakers are pushed in.

NOTE

The terms ‘megahertz” and “kilohertz”
have replaced the terms ‘‘megacycle”
and “kilocycle”. This chapter will use
the terms ‘megahertz” and “kilohertz”
regardless of the equipment markings.

d. Power Supply. Refer to figure 2-14. l

3-3. Signal Distribution Panel.

a. Description. Two of the panels areinstalled
in the helicopter. The pilot panel is in the left
console. The gunner panelis on his floor forward of
his seat. The system is used for
intercommunication and radio control. It may be
used in any one of three different modes as
determined by the setting of the switches and
controls on the panel. The threemodes of operation
are: Two-way radio communication; radio receiver
monitoring; and intercommunication between the
pilot, gunner, and ground crew.

b. Controls and Functions.Refer to figure 3-3.
c. Operating Procedures.

1. Transmit interphone selector switch —
As desired.

2. RECEIVERS switches — As desired.
3. Microphone switch — As desired.
4. VOL control — Adjust.

S - : Change 9 3-1
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NOMENCLATURE COMMON NAME USE RANGE
Control, Inter- Interphone Interphone for pilot Stations within
communication Control and gunner; integrates helicopter.
Set C-1611 (*)/ all communication
AlC equipment.

Radio Set AN/ UHF Command Two way voice Line of sight
ARC-51BX Radio communication
Radio Set AN/ FM Command Two way voice Line of sight
ARC-54 or AN/ Radio communication
ARC-131 and homing.
Indicator ID-48/ Course Indicator FM homing
ARN
Communications Voice Security In conjunction with
Security Equipment Equipment the FM radio set
TSEC/KY28 to provide secure
two way voice
communications
Radio Set AN/ VHF Radio Two way voice Line of sight
ARC-134 communication or 50 miles
average
conditions
Direction Finder ADF Set Radio range 150 to 200
Set AN/ARN-83 navigation miles average
Gyromagnetic Compass Set Navigation aid
Compass Set
AN/ASN-43
Transmit a special
Transponder Set IFF Transponder coded reply for Line of sight
AN/APX-72 Radio radar interrogator
systems
Proximity Warning Proximity Provides warning of other Line of sight
Device Warning aircraft, equipped and using
Device PWD system to avoidance
of mid-air collision
209475-362C

Figure 3-1. Electronic equipment configuration

3-2 Change 9 All data on page 3-3 including figure 3-2 deleted.
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TRANSMIT—INTERPHONE

SELECTOR SWITCH

CONTROL FUNCTION
RECEIVERS Turns audio from associated
switches 1 (FM), receiver ON or OFF

2 (UHF), 3 (VHF),
and 4 (not used)

INT switch ON position enables operator to
hear audio from the interphone.

NAV switch ON position enables operator
to monitor audio from the
navigation receiver.

VOL control Adjusts audio on receivers
except NAV receivers.
Transmit- Positions 1 (FM), 2 (UHF), 3
interphone (VHF), 4 (not used) and INT
selector switch permits INT or selected

receiver-transmitter to transmit
and receive. The cyclic stick
switch or foot switch must be
used to transmit. PVT position
keys interphone for transmission.

205475-1003A

Figure 3-3. Signal distribution panel
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3-4. UHF Command Set.

a. Description. The UHF set provides two-
way communication in 3500 channels of the UHF
range. A preset channel selector and 20 preset
channels are incorporated. Capabilities for
monitoring or transmitting /receiving UHF guard
frequency are provided. Theset is controlled by the
panel marked UHF mounted in the pilot right
hand console.

b. Controls and Functions.Refer to figure 3-4.
c. Operating Procedures.

1. Function selector switch — T/R (T/R
plus G as required).

2. Mode selector switch — PRESET CHAN.
Allow set to warm up.

3. RECEIVERS switch No. 2 — Forward
position.

Frequency — Select.

SQ DISABLE switch — OFF.

VOL control — Adjust.

N e o a

Transmit interphone selector switch —
Position 2.

Microphone switch — Press to transmit.

®

Function selector switch — OFF.

d. UHF Guard Frequency Operation. With
radio in operation, place the mode selector to the
GD XMIT position. The set will now transmit or
receive frequency 243.0.

NOTE

Do not transmit on emergency
(GUARD) frequency except when under
actual emergency conditions.

3-5. FM Commend Radio.

a. Description. The FM radio, AN/ARC-54 or
AN/ARC-131, is mounted in t'he pilot instrument

T™ 656-1520-234-10

COMMUNICATIONS

panel. Frequency range for the AN/ARC-54 is
from 30.00 to 69.95 MHz. Frequency range for the
AN/ARC-131is from 30.00to 75.95 MHz. The set is
used for two-way communication. Homing to a
known station can be accomplished using the
course indicator with this radio.

b. Controls and Functions. Refer to figure 3-5.
c. Operating Procedures.

1. Mode selector switch — PTT or T/R.
Frequency — Select.
VOL control — Adjust.

L

SQUELCH control — CARR or as
required.

5. Receiver switch No. 1 — Forward
position.

6. Transmit interphone selector switch —
Position No. 1.

7. Microphone switch — Press to transmit.

8. Homing — Mode selector switch —
HOME.

NOTE

Signal frequencies at 62 MHz and above
produce false on-course indications.
Final home destination will be achieved
but route covered may not be the most
direct.

9. Mode selector switch — OFF.

3-6. Course Indicator.

a. Description. The course indicator is located
in the pilot instrument panel. This indicator is
used only when the FM radio is operating in
homing mode.

b. Indicators and Functions. Refer to

figure 3-6.
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CONTROL

FUNCTION

1. Function Selector
OFF position
T/R position
T/R + G position
ADF position
2. Channel Indicator
3. Frequency Controls
Left-hand control
Center control
Right-hand control
4. Mode Selector
PRESET CHAN
position
MAN position
GD XMIT position
5. PRESET CHAN

6. SQ DISABLE switch

7. VOL Control

8. Preset Channel Indicator

Applies power to radio and selects type of operation.

Removes operating power from the set.
Transmitter and maein receiver ON.

Transmitter, main receiver and guard receiver ON.
Not used.

Indicates the frequency selected by the frequency controls.

Selects the first two digits of desired frequency.
Selects the third digit of desired frequency.
Selects the fourth and fifth digits of the desired frequency.

Determines the manner in which the frequencies are selected
as follows:

Permits selection of one of 20 preset channels by means of
preset channel control.

Permits frequency selection by means of frequency controls.
Receiver-transmitter automatically tunes to guard channel

frequency.
Permits selection of any of 20 preset channels.

In the ON position squeich is disabled.
In the OFF position the squelich is operative.

Controls the receiver audio volume.

Indicates the presst channel selected by presat channel
control.

209071-336A

Figure 3-4. UHF Command set

. e .
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CARR ; 2%« / pr1  RetRan

OFNOHE
SQUELCH @ @

MEGACYCLES

Tens Megahertz Digit o

; :l“d. Selector Frequency Selector
. Volume Control 2. F Indi
3. Squeich Control - Jrequency indicators
3. Units Megahertz Digit
4. Whole Megahertz Control
5. Decimal Megahertz Control Frequency Selector
4. Tenths Megahertz Digit
Frequency Selector
5. Frequency Indicators
6. Hundredths Megahertz
Digit Frequency Selector
7. Mode Selector Switch
FM control panel — AN/ARC-54 FM control panel AN/ARC-131
CONTROL FUNCTION
Mode OFF — Turns off power.
selector
PTT or T/R — Applies power.
RETRAN — Not applicable.
HOME — Connects set to
homing antenna and course
indicator for homing.
VOL control Adjust audio level.
SQUELCH DIS — Squelch disabled.
control
CARR — Squelch closed.
TONE — Squeich opens only
on signals containing 150 cps
tone modulation.
Whole Selects the whole megahertz
Megahertz digits of the operating
control frequency.
Decimal Selects the decimal megahertz
Megahertz digits of the operating
control frequency. 209071-337A

Figure 3-56. FM Command radio

%
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INDICATOR FUNCTION

OFF Disappears when FM homing

vertical circuits are functioning
properly. Remains in view
when FM homing circuits
are not functioning properly.

OFF Disappears when homing

horizontal circuits are functioning

flag properly. Remains in view
when FM homing circuits
are not functioning properly.

Horizontal Indicate strength of FM

pointer homing signal being received.
Deflects downward as signal
strength increases.

Vertical Indicates, when pointer is

pointer centered that helicopter is flying
directly toward or away from
the station. Deflection of the
pointer indicates the direction
(right or left) to tuen to fly
to the station.

Marker Not used.

beacon light

Figure 3-6.

Refer to FM

Procedures.
Command Radio for course indicator operating
procedures.

c. Operating

3-7. Voice Security Equipment.

a. Description. The voice security equipment
is used with the FM Command Radio to provide
secure two-way communication. The equipment is
controlled by the control-indicator mounted in the
pilot right console.

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

3-8 Change 7

Course indicator

209475-1B

c. Operating Procedures. Normal operation
will exist without its encoder/decoder and control
indication being installed in the helicopter.
However, two operating modes are available when
they are installed. PLLAIN 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. Refer to the following t
operate the equipment in any particular mode:

1. Preliminary Operating Procedure.
(a) Apply power to FM radio set.

(b) Set the control indicator POWER
switch to ON. The POWER switch must be in the
ON position, regardless of the mode of operation,
whenever the indicator is installed.
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CONTROL

FUNCTION

CONTROL

FUNCTION

. POWER ON ...

Switch
(Two-Position
Circuit
Breaker)

. POWER ON ...

(Amber)
Indicator

(With Dimmer

Switch)

- PLAIN (Rad)...

Indicator
(with Dimmer
Switch)

. CIPHER........

(Green)
Indicator
{with Dimmer
Switch)

Connects power to the associated
TSEC/KY-28 cipher equipment
in the ON (forward) position,

and disconnects power from the
equipment in the OFF (aft)
position.

NOTE
Switch must be in the ON

(forward) position for operationin
the PLAIN or CIPHER mode.

.. Lights when the associatad

POWER ON switch is placed
in the ON (forward) position.

..In the PLAIN position, permits

normal (uncipherad) communica-
tions on the associated FM

radio set. In the CIPHER
position, parmits ciphered
communications on the
associated radio set.

.. Lights when the associated

PLAIN-CIPHER switch is in
the PLAIN position

Lights when the associated
PLAIN-CIPHER switch is in
the CIPHER position.

. RE-X-REG.....

Switch
(Two-Position
Locking
Toggle)

. ZEROIZE.......

Switch
(Two-Position
Locking
Toggle.

Under
Spring-
Loaded
Cover)

In the RE-X position, permits
ciphered communications
through a retransmission unit
(at a distant location). In the
REG position, permits normal
ciphered communications or
clear text.

CAUTION

Do not place the ZEROIZE switchr
in the ON (forward) position
unless a crash or capture is
imminent. Normally in OFF
(aft) position. Placed in ON
(forward) position during
emergency situations to
neutralize and make inoparative
the associated TSEC/KY-28
cipher equipment.

Hluminate the control-indicator
(controlled by aircraft panel
lights).

206075-44B

Figure 3-7. Voice security equipment
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(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,
depress and release the push-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.

CAUTION

No traffic will be passed if the
interrupted tone is still heard after
depressing and releasing the press-to-
talk switch.

(d) Set control unit function switch for

desired type of operation (2 and 3
below).

2. Plain Mode.

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

(b) Set the PLAIN-CIPHER switch to
PLAIN (indicated 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 switch to CIPHER
(indicated by a green light).

3-10

(b) Place the RE-X-REG switch to REG,
except when operating with ‘
retransmission units, at which time
the switch will be placed in REX

position. €

(c) To transmit, press the press-to-talk
switch. DO NOT TALK; in
approximately one-half second, a
beep willbe heard. Thisindicates the
receiving station is now capable of
receiving your message.
Transmission can now commence.

NOTE

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 ofa
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, the cipher equipment will be automatically
returned to the standby condition.

3-8. VHF Radio Set.

a. Description. The set provides
communication in the very high-frequency (VHF)
range of 116.000 through 149975 MHz. This
provides 1360 channels spaced 25 KHz apart. The
control panel is installed on the gunner floor
immediately forward of his seat.

b. Controls and Function. Refer to figure3$.

¢. Operating Procedures.
4

1. OFF/PWR switch — PWR. Allow set to
warmup.

2. Frequency — Select.
3. RECEIVERS switch No. 3 — Forward

position.




’ FREQUENCY INDICATOR]

)
)

/ VHE COMM
@ naLoIoo @

cou @ TEST
MEGAHERTZ KILOHERTZ COMM TEST
OFF/PWR vo._
Figure 3-8.

4. VOL — Adjust. If signal is not audible
with VOL control full clockwise press
COMM TEST switch to unsquelch
circuits.

5. Transmit-interphone selector switch —
Position 3.

Section |l.

3-9. ADF Set

a. Description. The direction finder set
provides radio aid to navigation. It operates in the
frequency range of 190 to 1750 KHz. When
operating as an automatic direction finder, the
sysiem presents a continuous indication of the
bearing to the station by the number 1 pointer of
the radio magnetic indicator. It also provides
audio from the station. When operating the loop
mode, the system enables the operator to find the
bearing to the station by manually controlling the
null . direction of the directional antenna. The
system also operates as a radio receiver to receive
voice and unmodulated transmission in the ANT
mode. The control panel is marked ADF and is
located in the pilot right console.

b. Controls, Indicators and Functions. Refer
to figure 39.

T™M 55-1520-234-10

CONTROL FUNCTION
OFF-PWR Turns power to the set
switch ON-OFF.
VOL control Controls receiver audio volume.
COMM — Turns squelch on or off.
TEST switch
Megahertz Selects whole number part of
control operating frequency.
Kilohertz Selects the decimal number part
control of operating frequency.
200073-17
VHF Radio set

6. Microphone switch — Press to transmit.
7. OFF/PWR switch — OFF.

NAVIGATION

c. Operating Procedures.
1. Receiver switch (NAV) — ON.

2. Modeselector switch — As desired. Allow
set to warmup.

3. FREQUENCY — Select.
(a) ADF OPERATION.
1. Mode selector switch — ADF.
2. BFO-OFF switch — OFF.

3. TUNE meter — Tune for
maximum deflection.

4. Volume — Adjust.

3-11
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(b) Antenna Operation.

1.

Mode selector switch — ANT.

2. Volume — Adjust.

(c) Manual Loop Operaiton.

1.

>~ @ ®

Mode selector switch — LOOP.
BFO-OFF switch — BFO.

Volume — Adjust.

Loop switch — Move left or right

for null.

4, Mode selector switch — OFF.

3-12

Change 9

CONTROL OR CONTROL OR
INDICATOR FUNCTION INDICATOR FUNCTION
1. GAIN Controls receiver audio volume. 3. LOOP L-R Rotates loop antenna to the
control switch right or left when in LOOP
mode.
2. MODE ADF — Automatic direction
selector finding showing station 4. BFO Turns beat frequency
switch direction. switch osciliator on or off.
ANT — Low frequency radio 8. Tuning meter | Facilitates agcurate tuning of
station receiver. the receiver.
LOOP — Manual direction 6. Band Selects desired frequency band.
finding or aural null operation. selector
switch
OFF — Removes power from
set. 7. Tune control Selects the desired frequency.
205475-1004B
Figure 3-9. ADF Set

3-10. 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 helicopter. The system may also
be used as a free gyro (DG) in areas where the
magnetic reference is unreliable.

2. Aradio magneticindicator is installed in
the pilot instrument panel. A second radio
magnetic indicator (not shown) is installed in the
gunner instrument panel. The gunner 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 indicate the bearing to
the station selected on the ADF receiver.

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

c. Operating Procedures.
1. INV switch — MAIN or STBY.

2. Radio magnetic indicator (pilot only) —
Check power failure indicator is not in
view.

(a) Slaved Gyro Mode
1. COMPASS switch — MAG.

2. Synchronizing knob — Center
(Null) annunciator.

NOTE

The system does not have a “fast
slewing” feature. If the compass is 180°
off the correct helicopter heading when
the system is energized it will take
approximately 30 minutes for the
compass to slave to the correct headings.

3. Magnetic heading — Check.

(b) Free Gyro Mode.
1. COMPASS switch — DG.

" 2. Synchronizing knob — Set
heading.

TM 55-1620-234-10

3. Annunciator — Center position
and then does not change
(annunciator is de-energized in
the free gyro (DG) mode).

(c) Inflight Operation.

1. Setthe COMPASS switch to DG
or MAG as desired 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 synchronizing 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
reference by rotating the
synchronizing knob.

3. INV switch — OFF.

3-13
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/— SCALE DIAL

FIXED INDEX—\

3|

SYNCHRONIZING KNOS—/

ANNUNCIATOR

RADIO POINTER NO. |

RADIO POINTER NO. 2

SET HDG

Heading select
cursor

ADF/VOR knob

Moves the heading select cursor
to desired heading.

Indicates desired heading.

Selects ADF or VOR,
however, only ADF is used on
this installation. Leave knob
in ADF position.

CONTROL FUNCTION CONTROL FUNCTION
Pointer No. 1 Indicates bearing of ADF radio Fixed Index Provides reference mark for
signal. rotating compass card.
Pointer No. 2 Not used. Rotatingcompass Rotates under fixed index to
card indicate helicopter magnetic
Synchronizing Is manually rotated to null heading.
knob annunciator and synchronize
compass system. Annunciator Shows dot (®) or cross (+) to

Power failure
indicator (OFF)
(flag)

Compass Switch
(located on
pilots instrument
panel)

indicate misalignment (non-
synchronization of compass
system.

Shows to indications loss of
power to compass system.

MAG position slaves gyro mode
DG position free gyro mode

204475-2r

3-14

Figure 3-10. Gyromagnetic compass set
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3-11.

a. Description. The AN/APX-72 provides radar
identification capability. Five independent coding
modes are available. Mode 1 provides 32 possible
codes which may be selected in flight. Mode 2 pro-
vides 4,096 possible codes, but must be preset before
flight. Mode 3/A provides 4,096 possible codes which
may be selected in flight. Mode C not used in this
helicopter. Mode 4 provides IFF capability when
coupled with an external computer, and must be
preset prior to flight.

Transponder Set AN/APX-72.

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

NOTE

To prevent zeroizing the Mode 4 code the
CODE HOLD switch must be
momentarily held in the ON position
prior to turning the CODE switch to
HOLD. Wait 15 seconds then turn
MASTER OFF.

c. Operating Procedures.

1. MASTER control — STBY. Allow
approximately 2 minutes for warmup.

2. Mode and code — Select as required.

3. Test as required.

— LOW, NORM,

4. MASTER control
EMER as required.

5. IDENT — As required.
6. MASTER control — OFF.

T™ 885-1520-234-10

TRANSPONDER AND RADAR

3-12. Radar Warning System AN/APR-39 (V-1).

a. Description. The Radar Warning System
AN/APR-39 (V-1) provides the operator with both
visual and audible warning when a high radar
threat environment is encountered. The system is
effectively operated by use of a control, located on
the pilots console, and an indicator, located on the
instrument panel. A self test is provided to ensure
proper operation. The system can sort out, identify
threat radar signals, and display identified
threats by means of strobes displayed on the
indicator. A flashing MA light accompanied by a
varying frequency audio tone heard in the
operators headset gives indication of a missile
alert threat. The direction and proximity range of
the threat is displayed by a strobe line on the
indicator. If signal strength of threat is increased
or threat is coming closer, the strobe line on the
indicator will increase in length. A DSCRM switch
is provided to enable the operator to remove
unwanted radar signals from the indicator.

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

c. Operating Procedures.
1. PWR switch — ON.
2. SELF TEST — Depress.
3. DSCRM switch — ON or OFF.
4. AUDIO control — Adjust.
5. BRIL control — Adjust.
6. NIGHT-DAY control — Adjust.
7. PWR switch — OFF.

Change 9 3-18
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6. MODE 4 Switch ‘
ON .............. Enables the set to reply to
MODE 4 interrogations.
oUtT ............. Disables the reply to MODE
4 interrogations.
7 AUDIO-LIGHT Switch
AUDIO .......... Enables aural and REPLY
light monitoring of valid
MODE 4 interrogations and
replies.
LIGHT ........... Enables REPLY light only

|
|
monitoring of valid MODE 4
interrogations and replies.
OUT ............. Disables aural and REPLY
light monitoring of valid
MODE 4 interrogations

@ and replies.
8. CODE Control ....Holds, zeroizes, or changes
MODE 4 Codes.

9. M-1 Switch
CONTROL C"b d) FUNCTION ON .............. Enables the set to reply to
MODE 1 interrogations.
1. MASTER Control outT............. Disables the reply to MODE
OFF ............. Turns set off. 1 interrogations.
STBY ............ Places in warmup TEST ............ Provides test of MODE 1
(standby) condition. interrogation by indication
LOW............. Set operates at reduced on TEST light.
receiver sensitivity. 10. REPLY
NORM........... Set operates at normal Indicator . ........ Lights when valid MODE 4 |
receiver sensitivity. replies are present, or |
EMER ........... Transmits emergency when pressed.
reply signals to MODE 1, 11. M-2 Switch
2, or 3/ A interrogations ON .............. Enables the set to reply to
regardless of mode control MODE 2 interrogations |
settings. OUT ............. Disables the reply to MODE
2. RAD TEST — MON Switch 2 interrogations. |
RAD TEST....... Enables set to reply to TEST ............ Provides test of MODE 2
TEST model interrogations. interrogation by indication |
Other functions of this on TEST light. ‘
switch position are classified. 12. TEST
MON ............ Enables the monitor test Indicator .......... Lights when the set responds
circuits. properly to a M-1, M-2,
OUT ............. Disables the RAD TEST M-3/A or M-C test, or
and MON features. when pressed.
3. IDENT-MIC Switch
IDENT ........... Initiates identification Note |
reply for approximately |
25 seconds. Computer, transponder must be installed
OUT ............. Prevents triggering of before set will reply to a MODE 4
identification reply. interrogation.
Spring loaded to OUT.
MIC ............. Not used. 13. M-3/A Switch
4. MODE 3/A Code ON .............. Enables the set to reply to
Select Switches . . Selects and indicates the MODE 3/A interrogations.
MODE 3/A four-digit OUT............. Disables the reply to
reply code number. MODE 3/A interrogations. 4
6. MODE 1 Code Select TEST ............ Provides test of MODE 3/ A
Switches......... Selects and indicates the interrogation by indication
MODE 1 two-digit reply on TEST light. |
code number. 14. M-C Switch ...... Not applicable on this ' |
helicopter.

209475-3290
Figure 3-11. Transponder set AN/APX-72
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Figure 3-11A. Deleted.
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AUDIO

CONTROL/INDICATOR

FUNCTION

AN & W N =

. MA indicator

. BRIL control

. NIGHT—DAY control
. AUDIO control

. DSCRM switch:
OFF

ON

. SELF TEST switch:
with DSCRM switch OFF
PWR switch ON.
(NOTE: One minute warmup)
Monitor CRT and audio &
press and hold SELF TEST

Rotate indicator BRIL
control CW & CCW

Rotate control unit AUDIO
control between maximum
CCW and maximum CW

Release SELF TEST

Set DSCRM to ON.
Press & hold SELF TEST

Flashing indicates high radar missile threat with DSCRM switch in ON.
Adjusts indicator illumination.

Adjust indicator intensity.

Adjusts radar warning audio volume.

Without missile activity — Provides strobe lines for ground radar and nommal
audio indications.

With missile activity — Provides strobe lines for ground 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 strobs|
lines for ground radar), flashing MA light, and audio waming.

Forward and aft strobes appear, extending to approximately the third circle on
the indicator graticule and 2.5 khz PRF audio present immediately.

Within approximately 6 seconds, alarm audio present and MA lamp starts flashing.

Indicator strobes brighten (CW) and dim as control is rotated.

AUDIOS not audible at maximum CCW and clearly audible at maximum CW.
All indications cease.

Within approximately 4 seconds a FWD or AFT strobe and 1.2 khz PRF audio present.
Within approximately 6 seconds the other strobe will appear and APRF
audio will double.

7. PWR switch:
ON Applies power to redar set.
OFF De-energizes radar set.
Figure 3-12. Radar Warning Indicator and Control AN/APR-39
3-18 Change 19
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CHAPTER 4

MISSION EQUIPMENT

Section |.
4-1. Gun Camera.

Part of telescopic sight unit. Refer to Chapter 4,
Section II.

MISSION AVIONICS

Section II. ARMAMENT
WARNING: ARMAMENT FIRING

Firing of aircraft weapons in icing conditions is prohibited. The weapons covered are: TOW
missile, 2.75 inch FFAR, 40MM Grenade Launcher, 20MM Gun and 7.62MM MG.

A very serious safety hazard exists if aircraft weapons are fired in icing weather conditions. The
TOW missile warhead can detonate in close proximity to aircraft. The warhead fuse is damaged
as missile is launched through ice in missile launcher. Gun barrels and breechs can rupture if
gun muzzles are clogged with ice. The FFAR are held captive in the launcher tubes by the frozen

ice.

Helicopter control shall be maintained, especially at low altitude, to prevent hazardous flight
conditions and loss of TOW missile control. When the gunner is tracking TOW missile and the
pilot using his helmet sight to fire the turret simultaneously, the pilot may have a strong tenden-
cy to lose contact with his instrument panel and outside references or develop target fixation.

When firing weapons while using night vision goggles, rocket and TOW exhaust, muzzle flashes,
and flares could cause light blindness. Extreme caution should be exercised at all times while in

the night vision environment.
4-2. Amament Configuration.

a. Authorized Armament Configurations.
Figure 4-1 shows the authorized armament
loading configurations.

b. Interrelation of Armament. The armament
subsystems are interfaced with one another.
Figure 4-2 shows the pilot and gunner control
components in relationship to each armament
subsystem.

¢. Armament Firing Modes. Figure 4-3shows
the switch positions for principle firing modes.

4-3. Description.

’ a. System Description.

(1) Turret. The M28A1E1 turret (figure 4-4)
(TM 9-1090-203-12 and TM 9-1090-203-12-1) con-
tains a 7.62 MM machine gun and a 40 MM
grenade launcher. The ammunition drums (figure
4-5) are located in the ammunition bay. The turret
is hydraulicably and electrically operated. It cap
be fired in the fixed or flexible mode by the pilot.

flexible mode by the gunner. The turret can travel
107.5 degrees left or right in azimuth and 12 to 17.5
degrees up and 50 degrees down in elevation.

(a) Machine Gun.Thegunis an electrical
driven, automatic, aircooled, six barrel, and six
bolts weapon. The gun is capable of firing six-
second bursts at 2000 or 4000 rounds per minute.
The ammunition drum stores a maximum of 4000
rounds of linked ammunition in a folding fan
arrangement. The drum is driven by the machine
gun drive motor through the flexible shaft.

| WARNING .

To allow safe firing of M129 Grenade
Launcher in TSU/GUN mode, do not
fire at altitudes below 125 feet AGL.
Place turret depression limit switch in
ON position. Turret control reverts to
Helmet Sight System whenever TOW
Missile System is shutdown due to
malfunctions on helicopters without
MWO 55-1500-220-30-2 incorporated.

Change 14 | 4-1
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Figure 4-1.

A ®

A

TURRET — M2BA1E1 (7.62
MM GUN/40MM GRENADE)

JK

ROCKET LAUNCHER —
M159B (19 TUBE)
M159C (19 TUBE)
M200A1 (19 TUSBE)

Clgd

C

SMOKE GRENADE
DISPENSER — M118

D| &3

M85 — TWO LAUNCHERS
(FOUR MISSILES)

Et

WING GUN POD —
M18 (7.62MM GUN)
OR
M18A1 (7.62MM GUN)

(X
F YO
AN
ROCKET LAUNCHER —
M157A (7 TUBE)
M1678 (7 TUBE)
M158 (7 TUBE)
M158A-1 (7 TUBE)

G| &=

G

TOW MISSILE —
M65 — ONE LAUNCHER
(TWO MISSILES)
209071-411-1

Authorized armament configurations (Sheet 1 of 2)
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A *

A

TURRET — M2BA1E1 (7.62
MM GUN/40MM GRENADE)

JL

ROCKET LAUNCHER —
M1698 (19 TUBE)
M159C (19 TUBE)

M200A1, (19 TUBE)
=1

C | &3]

C

SMOKE GRENADE
DISPENSER — M118

Dog

M65 — TWO LAUNCHERS
(FOUR MISSILES)

WING GUN POD —
M18 (7.62MM GUN)
OR

M18A1 (7.62MM GUN)

oo
F Y
A
ROCKET LAUNCHER —
M1S7A (7 TUBE)
M157B (7 TUBE)
M158 (7 TUBE)
M158A1 (7 TUBE)

G|e3

TOW MISSILE —
M@5 — ONE LAUNCHER

(TWO MISSILES)
209071-411-2

Authorized armament configuration (Sheet 2 of 2)
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(b) Grenade Launcher.Thelauncherisan
electrically driven, rapid-firing, aircooled
weapon. The launcher is capable of firing 10-
second burst at 400 grenades per minute. The
launcher is cam operated by the gun drive through

the flexible shaft. The ammunition drum stores a
maximum of 265 linked anti-personnel

fragmentation grenades. The drum is electrically
driven by a motor mounted on the drum.

(2) TOW Missile. The TOW (tube-launched,
optically-tracked, wire guided) missile subsystem
(TM 9-1425-473-20) is a heavy anti-tank/assault
weapon. The subsystem utilizes optical and IR
(infra-red) means to track a traget and guide the
missile. Isolation from helicopter motions and
vibrations is provided, thus enabling a high first-
hit probability. The subsystem physical
characteristics does not degrade the stability and
operational characteristics of the helicoter. One or
two TML (TOW Missile Launcher) (figure 4-6) sup-
port two missiles each on the outboard ejector
racks.

4-2B Change 14

NOTE

The subsystem is designed to be ef-
fective during daylight conditions.
Use at night may be effective if
flares are used to augment visibili-
ty. Problems with glare on sight
reticles, inability to adjust reticle
in intensity during target tracking,
and difficulty in acquiring targets
at unknown locations during
darkness, will degrade system per-
formance during night operations.

CAUTION

Use of night vision goggles with the
TOW sight unit is not recommended
since it does not increase visibility and
creates a risk of scratching the sight
lens.

(3) Rockets. The 2.75 inch folding fin aerial
rocket (FFAR) (TM 9-1055-460-14) subsystem is a
light anti-personnel/assault weapon. A launcher
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CONTROL
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Figure 4-2. Control components in relationship to armament subsystem.

Change 9

4-3



T™ 66-1520-234-10

T=-LsE-TLVGOZ

(L $C L Iooyug) sepows BuNy) IVSIBLL Y

"€~ ®andy4

9D SH mny FUTS) Q¥AO
3AD | xeyey mny | wd 440 a3axid
9A) SH mng | wd 440 1d
SH |bov d ssard NyL
SH |bdov wo 0oV
£ 1%} SH ny d
OHI nsi MOL wo YL
£7.%) SH ny Id MOL1S | AIWNY
[ . g9’
SH |bdvy Wd ssaid | wud Ed o
SINOLS ONIM 13vwnL $IW0LS DM -
SH boy wno [ole]
3AD SH nyg | wd NuL
MOL
3AD SH ng | wd MOLS | AsLS
SH |bdy W ssoid |  WuL
SH |bovy wo 0oV
OH1 nsi ny wo NYL
NNO
OH1 SH my o MO1LS /NS1
OH SH ny wo 440 440 UNO | wuv
1 1 " WYV WY
W o3 o 3 MOLS 123138 3 Wuv 3
NO o [aox|3uws | 7 [ N [30Y | wur | 193035| sauous [FUNOL %, O vl I NOLLYHNOIINGD
oiulL 1 loov | N 0oV ONIM w oM s INIWVWHY
Ndm s a| n s W
ONISN NVD ° SIHOLIMS HINNNO SIHOLIMS 10T

Change 15

4-4



T™ 55-1520-234-10

T-LSE-TLO60C

(£ 10 Z 100ys) sepow Bupy Juewsuuy -g-p einByy

LYY SuoN PQy
3AD SH ny o asN!l  |awAao
9A) | xeypey PQyy
3AQ | xeyey mny | wd 440 asnt | aaxud
3AD | xeyen PQu|
3kD SH ing | wd 440 asNI 1d
SH |[bdy W ssoid | WYL
SH |boy wno [oJe) J
94D | xeyey Pqu)
94D SH ng | ud
OH1 | ns1 MoL IT,) L
94D | xeyey PQu
3AD SH ing | wd MOLS | a3wuv
SH |bdy Wd ssoid | wuL
SH |bovy o 0oV o 3 v )|
9AD | xeyey Pauy = AEONEREOM =]
94D SH g | g i ﬁiu @ . @ =2
go K’h“ 3:- MOL $3W0LS ONMIM A3vwny $IN0LS DM
9D SH ing | wd MOLS | AsLs
SH |boy Wd ssoud | YL
SH |boy o 0oV
3AD | xeyen PqQu | Wd
OH1 nsi mny o NYL
9A) | xeyey PQy| id NAO
OH1 SH ng wo mois | /nsi
3AD | xeney Pau | 3d
OHY SH ng wo 440 440 e1:1]] UNO | Wwyv
1 1 ¥ (7717 WHY
OluL ' |oov vl wN oov | JOOW | “oum | 1| W | om | NM | s INIWVNHY
NdM 8 d n S 42
ONISN NYD o SIHOLIMS YINNND SIHOLIMS 101Md

4-5



™ 565-1520-234-10

L-LHL-leveoeod

(£ 30 € 3®eyg) SepPpous DUl IUSLIeLILY

‘€-v ®anbyy

2A) QUON SM
asino
ELY) SH iny g /Q8NI |QYAO
9AD | xepey SM
asino
9AD | xsyjey ng Id 440 sa8N! | a3xid
9A) x8|}0Y SM ° 3 v 3 O
A as1no @ ®| * | ® @
R3] SH nip | id 440 saanNt | 1d 3 v 3
2AQ | xeyey SM ®| * | @®
v
24D SH iny Id Q3Iwyvy @. @a ™ @. @.
2AD x9jjoy SM ° v .
7.% ] SH n lid o *
.—v >0Pw SIVOLS ONIM 43wwnyi $39018 ONIM

SH boy d ssaid L

SH |boy o 0oV
9AD | xeyey SM | wd
OHI nsi nj wo Nyl
2A) | xeyey SM | ud
OHI SH iny w9 MOLS \ﬁ%
9AD | xeyjey SM | Wwd

asino

OH1 SH njy o 440 440 /Q8NI HUNO | wyv

p: ns1 N " wz¢< ¢.z¢<
NO ¥O4 o 3 oov | MOLS | oo gg | 20313s | o wav | oo [
onaL o 191 | U4 1 N | sha nYL agow | S3¥o1s |~ 5y o 1S NdM pm NOWVYHNOIINOD

' |oov | N 0oV ONIM ] oM ANIWVWHY
NdM s a|l n s Y

ONISN NVD 9 SIHOLIMS ¥INNND SIHOLIMS 10d

4-6



(£ 10 v 100yS) sepow Buuy Juewsuny “g-p 8anbiy

y=1SE-TLO6LT

4-7

TM 556-1520-234-10

2AD BUON SM
@a1no
9AD SH ny o /@8Nl |adAO0
oo | suoN s | ud 440 | Wuv AQLS
nod | suon g
2AD x94)0Y SM
Qgino
9AD | xeyjey ing | wd 440 | wuv | sasni | aaad
Hop | auon s
9A) | xeyay SM
ae1no
9AD SH ing | yd 440 | wuv | /asNni | 1d
[¢] [+]
oo SUON g QINHY
9AD x94)0y SM 4o
MoL
2AD SH ng | wd A81S
([[+}] auonN g @u @
SH bd 3 sso Y1 . 3 v 3 ¢
v . s @ e - @@
[[[s2e] SUON yws id E) )
SH |boy o 0oV @H. o v . H .
*
o | auonN s @_
SIN0LS OMIM A3uwny SIN0LS DM
9AD | xeyey SM d
OHI nsi nyg wo YL
nod SUON s
9AD | xeyey M | Wd
NNO
OH1 SH ng o MOLS /NSL
oy | euon s
3AD | xeyey M | wd
asino
OH SH nyg o 440 440 | wav | /aeNt | uno | wuv
Wuv WYV
1 Yl
NO M |udos o |3 vov | MOLS | o3yzs | 203038 |gua0] % way | oo |
9 |101] 344 1 N |gng | Mo 200w | s3vois | oy o 18 Nam | & NOWUVYNDIINOD
oluL 1 |oov 1| N 0oV ONIM W | om s INIWVNUEY
NdM s a| n s W
ONISN NVD ° S3IHOLIMS HINNND SIHOLIMS 10TKd |




T™ 55-1520-234-10

S=-LSL-1L0607

(L §° B 3OSy ) SSePois -vo-.u-r IVGLLBLLL Y

E-w ®antya

EYY) suoN PQW
LLe) SH ny o asni  |auao
[ ] SuoN s | Wd Wuv AUS
oy | euon s
3AD | xeyey PQu)
24D | xepey mny | ad 340 | wuv | Qe | a3axu
[[Lde] SuoN nug
94D xeyyoy Pqu
9AD SH ni | ad 440 | wuv | aeni | 1w
wod SuonN g aanuy
94D | xeyey PQu) ¥o
40 | sH g | g s
SH |bovy
oo SuoN ws | d ssaud | YL .
[ o] 8uoN s | Id @u @.
SH |bay wo 00V 5 3
1ed GuoN g @ O
9AD | xeppoy PQu | ad s 2
OH ns1i ny FTTT>) nYL
nop | euon s
3AD | xeyjey PQu) | d
NND
OH1 SH ng o MOo1S | /nsi1
([ ] ouoN g
ahy | xeney PQul | ud
OH1 SH ny e 340 440 | Wuv Qen! UNO | Wuv
4 nsi 1 Y “‘¢< v
o | B (e (5| (| R ey | RN | oo
NdM s al n s Y
ONISN NVO o SIHOLIMS HINNND SIHOLIMS 107Kd

4.8



T™ 55-1620-234-10

9-LSE-TLOLUT

(Z 10 9 190yS) sepow Buuy Juewsuuy ‘g-p enBig

}
9A) SH ny FITT5) ayAo
oo | euon »ws | 1d 440 | wWuv ABLS
oy | euoN yus
3AD | xeyey ing | wd 440 | Wuv a3axid
noed 8UON g
3D SH ing | yd 440 | wuv W
([ o] 8UON s
kD SH ny | wd Q3Iwuv
nod uoN g MOL
7% SH ny Id AglS
oo | suoN s @o o )
SH boy Id $89.d YL e T
(o] uUoN yws | Id
SH |boy o 0oV
nod SuonN s | id
OH1 nsiL anyg o Al
nod SuoN s | ld NAD
OH1 SH nyg o MO1S /NSL
noo SUON »us | id
OH1 SH iny o 340 440 | wuv UND | WUV
NO O 4o o |% vov | MOLS | 5343 | 193738 14400 Mz« AR T ) ¢_wz¢<
o |0 [aEH T || (| S s PP, | A R | s
NdM 8 d n i B s ]

4.9



T™ 55-1520-234-10

L-LS€-TL060C

(£ $O £ YoOug) sepows Buliy) JusIBUY

‘- ®anoyg

94D SH ny wo QA0 v
L ]
9AD | xejjey ing | wd 440 aaxd
$IN0LS ONIM 13a0Ns SIN0LS DN
34D SH ing | wd 440 1nd
94D SH ing | wd Q3wuv
2A n Mol
D | sH iny | wd Aeis |

SH |bavw ud ssoid | Wyl

SH |bdv T, DIV
OHI nsi ny wo WYL
OH1 SH ing w9 MOLS NNO/NSY
OHI SH ng wy 440 440 HNS | Wuv

WHvY WY
h: nsi hc ¢m MOLS 193138 3 Wyv Y Y
uod » 3
NO 9 191 | 344 ) N MWN YL thOwa‘m S3HOLS On.po (o) 1S huw:w 1 NOWLVYHNOIINOD
oluL | ' N 0oV ONIM w oM s ANIWVNYY
0oV v
NdM s d n s W
ONISN NVO o SIHOLIMS ¥WINNND SIHOLIMS 101d

4-10



GATE ELI
CABLE -

N

SADDLE AZII
BORESIGHT ¢

C
E
GUN DRIVE E

DELINKING FEEDER —

L LINK EJECTION CHUTE

QUICK-RE
PIN (2) —

oM

Gl
(W]

MACHINE GUN

= FLEXIBLE SHAFT

GRENADE LAUNCHER

" -Figure 4-4. Turret

-.

‘.,

.
i

TM 55-1520-234-10

BULLET
TRAP

'ION CHUTE

‘RAY

LE AZIMUTH
SIGHT SUPPORT

AR BUSHING

209071-342B

Change 9 4-11



T™M 55-1520-234-10

TORQUE LIMITER-

TURRET
CIRCUIT BREAF

AMMUNITION C

WICK-RELEASE PIN
ROUND COUNT

AL CABLE
ON TUBE

QUICK-RELE#

LEFT OR RIGHT AMMUNITION BAY — MACHINE GUN DRUM

AMMUNITION AMMUNITION DRUM
CHUTE o

DRIVE MOTOR b
QUICK-RELEASE
PIN
DRIVE MOTOR
ELECTRICAL
CABLE

LEFT OR RIGHT AMMUNITION BAY -- GRENADE LAUNCHER DRUM

209071-352<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>