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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.

WARNING
AVIATION LIFE SUPPORT EQUIPMENT

Aviation life support equipment shall be utilized in accordance with AR 95-1 and
FM 1-302. Failure to do so may result in personal injury or loss of life.

WARNING
BATTERY ELECTROLYTE

Battery electrolyte is harmful to the skin and clothing. Neutralize any spilled
electrolyte by thoroughly flushing contacted area with water.

WARNING
CANOPY JETTISON

Canopy jettison safety pins shall be installed in pilot, copilot/gunner, and
external firing mechanisms when the helicopter is on the ground. The canopy
jettison system is manually operated. The canopy can be jettisoned when no
electrical power is on the helicopter. Pilot and copilot/gunner safety pins shall be
removed before starting engines. Safety pins shall be installed during engine
shutdown check. Debris may be expelled 50 feet outward when system is
actuated. Pilot and copilot/gunner helmet visor should be down to prevent eye
injury.

WARNING
CARBON MONOXIDE

When smoke, suspected carbon monoxide fumes, or symptoms of anoxia exist,
the crew should immediately ventilate the cockpit.

WARNING
ELECTROMAGNETIC INTERFERENCE (EMI)

No electrical/electronic devices of any sort, other than those described in this
manual or appropriate maintenance manuals, are to be operated by crew
members during operation of this helicopter. The aircraft may experience
equipment performance anomalies when flying in the vicinity of High Intensity
Radio Transmission Areas (HIRTAs); accordingly, aircraft flights, whether day or
night, shall use night stand-off distances in accordance with HIRTA messages.

Even when in compliance with the above paragraph, erratic behavior of these
systems (communication, navigation, display and weapons) may occur when
operating in and around high-powered radio and radar transmitters.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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WARNING
FIRE EXTINGUISHER

Exposure to high concentrations of extinguishing agent or decomposition
products should be avoided. The liquid should not be allowed to contact the
skin; it may cause frostbite or low-temperature burns.

WARNING
GROUND OPERATION

Engines will be started and operated only by authorized personnel. Reference
AR 95-1 and AR 95-13.

WARNING
HANDLING FUEL, OIL, AND HYDRAULIC FLUIDS

Turbine 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 skin rash. Prolonged contact with
hydraulic fluid may cause burns. Refer to FM 10-68 and FM 10-69 when handling
fuel.

WARNING
HIGH VOLTAGE

All ground handling personnel must be informed of high voltage hazards when
working near Target Acquisition Designator Sight (TADS) and Pilot Night Vision
Sensor (PNVS) equipment.

WARNING

LASER LIGHT HAZARD

LASER LIGHT

The laser light beam is dangerous and can cause blindness if it enters the eye
either directly or reflected from a surface. Personnel should wear approved laser
protection whenever in a controlled area when laser rangefinder or laser target
designators are being used. Laser shall be used only in controlled areas by
qualified personnel.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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WARNING
NOISE

Sound pressure levels around helicopters during some operating conditions
exceed the Surgeon General’s hearing conservation criteria as defined in DA
PAM 40-501 Hearing protection devices, such as the aviator helmet or ear plugs,
are required to be worn by all personnel in and around the helicopter during its
operation.

WARNING
STARTING ENGINES AND AUXILIARY POWER UNIT

Be sure that the rotor and blast area is clear, and a fire guard is posted if
available.

WARNING
VERTIGO

The anti-collision strobe lights should be off during flight through clouds to
prevent sensations of vertigo as a result of reflections of the light on the clouds.

WARNING
WEAPONS AND AMMUNITION

Observe all standard safety precautions governing the handling of weapons and
live ammunition. When not in use, point all weapons in a direction away from
personnel and property in case of accidental firing. Do not walk in front of
weapons. SAFE all weapons before servicing. To avoid potentially dangerous
situations, follow the procedural warnings in this text. To prevent inadvertent
rocket firing, electrical tests shall not be performed with rockets in launcher, and
all other sources of inadvertent electrical power shall be kept away from the
launcher. Ensure electrical equipment, even if turned off and unplugged, is not in
the vicinity of a loaded launcher.

WARNING
WING STORES JETTISON

All jettison safety pins shall be installed when the helicopter is on the ground.
Safety pins shall be removed prior to flight. Failure to do so will prevent jettison
of wing stores.

WARNING
RADIO FREQUENCY TRANSMISSION

Personnel should remain at least five feet away from the HF radio antenna while
the radio is transmitting. High levels of electromagnetic radiaton are emitted by
this antenna while transmitting. The HF radio should not be operated inside
hangar or metal covered building.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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C5
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 5 WASHINGTON, D.C., 26 July 2005

TECHNICAL MANUAL
OPERATOR’S MANUAL
FOR

HELICOPTER, ATTACK,
AH-64D
LONGBOW APACHE

WARNING - This document contains technical data whose export is restricted by the Arms
Export Control Act (Title 22, U.S.C., Sec 2751, et seq.) or the Export Administration Act of 1979,
as amended, Title 50 U.S.C., App. 2401 et seq. Violation of these export laws are subject to
severe criminal penalties. Disseminate in accordance with provisions of DoD Directive 5230.25.

DISTRIBUTION STATEMENT D - Distribution authorized to the Department of Defense and
DoD contractors only due to critical technology. This determination was made on 26 June 2000.
Other requests for this document shall be referred to Commander, U.S. Army Aviation and
Missile Command, ATTN: SFAE-AV-AAH-ATH, Redstone Arsenal, AL 35898-5000.

DESTRUCTION NOTICE - Destroy by any method that will prevent disclosure of contents or
reconstruction of the document.

TM 1-1520-251-10, 29 March 2002, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by
vertical bar in the margin of the page. Revised illustrations are indicated by a miniature pointing hand.

Remove pages Insert pages
A through C/(D blank) Ithrough@]
9-19 and 9-20 [9-19land 9-20 ]

2. File this change sheet in the front of the publication for reference purposes.

By Order of the Secretary of the Army:

PETER J. SCHOOMAKER
General, United States Army
Official: Chief of Staff

M/(r'

SANDRA R. RILEY
Administrative Assistant to the

Secretary of the Army
0519613

DISTRIBUTION:
To be distributed in accordance with the the Initial Distribution Number (IDN) 313360,
requirements for TM 1-1520-251-10.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

NO. 4 WASHINGTON, D.C., 27 April 2005

TECHNICAL MANUAL
OPERATOR’S MANUAL
FOR
HELICOPTER, ATTACK,

AH-64D
LONGBOW APACHE

WARNING - This document contains technical data whose export is restricted by the Arms
Export Control Act (Title 22, U.S.C., Sec 2751, et seq.) or the Export Administration Act of 1979,
as amended, Title 50 U.S.C., App. 2401 et seq. Violation of these export laws are subject to
severe criminal penalties. Disseminate in accordance with provisions of DoD Directive 5230.25.

DISTRIBUTION STATEMENT D - Distribution authorized to the Department of Defense and
DoD contractors only due to critical technology. This determination was made on 26 June 2000.
Other requests for this document shall be referred to Commander, U.S. Army Aviation and
Missile Command, ATTN: SFAE-AV-AAH-ATH, Redstone Arsenal, AL 35898-5000.

DESTRUCTION NOTICE - Destroy by any method that will prevent disclosure of contents or
reconstruction of the document.

TM 1-1520-251-10, 29 March 2002, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by
vertical bar in the margin of the page. Revised illustrations are indicated by a miniature pointing hand.

Remove pages Insert pages

A through C/(D blank) A through D
1-1and 1-2 1-1and 1-2
2-3and 2-4 2-3and 2-4
2-13 and 2-14 2-13 and 2-14
2-25and 2-26 2-25and 2-26
2-41 and 2-42 2-41 and 2-42
2-49 and 2-50 2-49 and 2-50

2-57 through 2-60.1/(2-60.2 blank)
2-101 through 2-106
2-127 and 2-128

2-135 and 2-136
2-139 and 2-140
2-143 and 2-144
2-146.1 and 2-146.2
2-147 and 2-148
2-155 and 2-156
2-161 and 2-162

2-57 through 2-60.1/(2-60.2 blank)
2-101 through 2-106
2-127 and 2-128
2-128.1/(2-128.2 blank)
2-130.1/(2-130.2 blank)
2-135and 2-136
2-139 and 2-140
2-143 and 2-144
2-146.1 and 2-146.2
(2-147 blank)/2-148
2-155 and 2-156
2-161 and 2-162



T™ 1-1520-251-10

C4

Remove pages

3-41 and 3-42
3-66.13 and 3-66.14
3-66.39 and 3-66.40
3A-3 and 3A-4

3A-9 through 3A-14
3A-17 through 3A-28

3A-27 and 3A-28

3A-35 through 3A-38

3A-47 through 3A-58

3A-63 through 3A-72
3A-100.5 through 3A-100.18
(3A-101 blank)/3A-102
3A-147 through 3A-154
3A-157 through 3A-160

4-1 through 4-8

4-11 through 4-16

4-19 through 4-28

4-33 through 4-36

4-65 and 4-68
4-72.1and 4-72.2
4-73 and 4-74
4-78.1 through 4-78.5/(4-78.6 blank)
4-95 and 4-96
4-111 and 4-112
5-11 and 5-12
6-5and 6-6

6-11 and 6-12

7-13 through 7-16
7A-3 through 7A-6
7A-13 through 7A-18
8-3 through 8-6
8-9and 8-10

9-15 through 9-20
9-27 through 9-30
9-37 through 9-40
B-3 and B-4

B-7 through B-12
D-1 through D-4
Index- 1 through index-48

Insert pages

3-41 and 3-42

3-66.13 and 3-66.14
3-66.39 and 3-66.40
3A-3 and 3A-4

3A-9 through 3A-14
3A-17 through 3A-26
3A-26.1/(3A-26.2 blank)
3A-27 and 3A-28
3A-28.1 through 3A-28.3/(3A-28.4 blank)
3A-35 through 3A-38
3A-47 through 3A-58
3A-63 through 3A-72
3A-100.5 through 3A-100.18
3A-101 and 3A-102
3A-147 through 3A-154
3A-157 through 3A-160
4-1 through 4-8
4-8.1/(4-8.2 blank)

4-11 through 4-16
4-16.1/(4-16.2 blank)
4-19 through 4-26
4-26.1 and 4-26.3/(4-26.4 blank)
4-27 and 4-28

4-33 through 4-36
4-36.1and 4-36.2

4-65 and 4-68

4-72.1 and 4-72.2

4-73 and 4-74

4-78.1 through 4-78.6
4-95 and 4-96

4-111 and 4-112

5-11 and 5-12

6-5and 6-6

6-11 and 6-12

7-13 through 7-16

7A-3 through 7A-6
7A-13 through 7A-18
8-3 through 8-6

8-9and 8-10

9-15 through 9-20

9-27 through 9-30

9-37 through 9-40
B-3and B-4

B-7 through B-12

D-1 through D-4
Index-1 through index-48
Index 49/(Index 50 blank)

Electronic 2028 Instruction Sheet and Blank Electronic 2028 Instruction Sheet and Blank

File this change sheet in the front of the publication for reference purposes.
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By Order of the Secretary of the Army:

PETER J. SCHOOMAKER
General, United States Army
Official: Chief of Staff

Sandin K.

SANDRA R. RILEY
Administrative Assistant to the

Secretary of the Army
0507509

DISTRIBUTION:
To be distributed in accordance with initial distribution number (IDN) 313360, requirements
for TM 1-1520-251-10.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

NO. 3 WASHINGTON, D.C., 30 April 2004

TECHNICAL MANUAL
OPERATOR’S MANUAL
FOR
HELICOPTER, ATTACK,

AH-64D
LONGBOW APACHE

WARNING - This document contains technical data whose export is restricted by the Arms
Export Control Act (Title 22, U.S.C., Sec 2751, et seq.) or the Export Administration Act of 1979,
as amended, Title 50 U.S.C., App. 2401 et seq. Violation of these export laws are subject to
severe criminal penalties. Disseminate in accordance with provisions of DoD Directive 5230.25.

DISTRIBUTION STATEMENT D - Distribution authorized to the Department of Defense and
DoD contractors only due to critical technology. This determination was made on 26 June 2000.
Other requests for this document shall be referred to Commander, U.S. Army Aviation and
Missile Command, ATTN: SFAE-AV-AAH-ATH, Redstone Arsenal, AL 35898-5000.

DESTRUCTION NOTICE - Destroy by any method that will prevent disclosure of contents or
reconstruction of the document.

TM 1-1520-251-10, 29 March 2002, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by
vertical bar in the margin of the page. Revised illustrations are indicated by a miniature pointing hand.

Remove pages

A/(B blank)

i through iii/(iv blank)
1-1and 1-2

2-14.1 and 2-14.2
2-17 through 2-20

2-21 through 2-24
2-63 through 2-66
2-91 through 2-94
2-115 and 2-116
2-116.1 and 2-116.2
2-119 through 2-124
2-127 and 2-128
2-141 and 2-142
2-145 through 2-148
2-151 and 2-152
3-1through 3-6

3-9 through 3-14

Insert pages

Aand B

C/(D blank)

i through iv
1-1and1-2

2-14.1 and 2-14.2
2-17 through 2-20
2-20.1 and 2-20.2
2-21 through 2-24
2-63 through 2-66
2-91 through 2-94
2-115 and 2-116
2-116.1 and 2-116.2
2-119 through 2-124
2-127 and 2-128
2-141 and 2-142
2-145 through 2-148
2-151 and 2-152
3-1through 3-6

3-9 through 3-14
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Remove pages

3-37 and 3-38

3-69 through 3-72
3-105 through 3-108
3A-1 through 3A-14
3A-17 through 3A-26

3A-27 and 3A-28
3A-31 through 3A-36
3A-43 and 3A-44
3A-47 and 3A-48
3A-53 through 3A-56
3A-63 and 3A-64
3A-73 and 3A-74
3A-81 through 3A-102

3A-101 and 3A-102
3A-103 through 3A-112

3A-115 through 3A-122

3A-125 and 3A-126
3A-129 through 3A-132

3A-135 and 3A-136
3A-141 through 3A-156
4-5and 4-6

4-9 through 4-12

4-15 through 4-26

4-27 and 4-28

4-33 through 4-36
4-41 and 4-42

4-45 through 4-52
4-55 through 4-58
4-61 through 4-64
4-69 through 4-72
4-72.1and 4-72.2
4-73 through 4-78

4-81 through 4-84
4-107 and 4-108
4-113 and 4-114
4-117 and 4-118
5-11 and 5-12
7-1 through 7-4
7A-1 through 7A-4
7A-53 and 7A-54
8-3 through 8-6

Insert pages

3-37 and 3-38

3-66.1 through 3-66.82
3-69 through 3-72

3-105 through 3-108
3A-1through 3A-14
3A-17 through 3A-26
3A-26.1/(3A-26.2 blank)
3A-27 and 3A-28

3A-31 through 3A-36
3A-43 and 3A-44

3A-47 and 3A-48

3A-53 through 3A-56
3A-63 and 3A-64

3A-73 and 3A-74

3A-81 through 3A-100
3A-100.1 through 3A-100.18
(3A-101 blank)/3A-102
3A-103 through 3A-112
3A-112.1/(3A-112.2 blank)
3A-115 through 3A-122
3A-122.1 through 3A-122.4
3A-125 and 3A-126
3A-129 through 3A-132
3A-132.1 through 3A-132.4
3A-135 and 3A-136
3A-141 through 3A-156
4-5and 4-6

4-9 through 4-12

4-15 through 4-26

4-26.1 and 4-26.2

4-27 and 4-28

4-33 through 4-36

4-41 and 4-42

4-45 through 4-52

4-55 through 4-58

4-61 through 4-64

4-69 through 4-72

4-72.1 through 4-72.4
4-73 through 4-78

4-78.1 through 4-78.5/(4-78.6 blank)

4-81 through 4-84
4-107 and 4-108
4-113 and 4-114
4-117 and 4-118
5-11 and 5-12
7-1 through 7-4
7A-1 through 7A-4
7A-53 and 7A-54
8-3 through 8-6
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Remove pages Insert pages

9-5and 9-6 9-5and 9-6

9-17 through 9-22 9-17 through 9-22

9-27 through 9-30 9-27 through 9-30

B-1and B-2 B-1and B-2

B-7and B-8 B-7and B-8

B-11 and B-12 B-11 and B-12

C-5/(C-6 blank)
Index 1 through Index 41/(Index 42 blank) Index 1 through Index 48
Cover Page Cover Page

File this change sheet in the front of the publication for reference purposes.

By Order of the Secretary of the Army:

PETER J. SCHOOMAKER
o General, United States Army
Official: Chief of Staff

/@e/zfm;

OEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

0409004

DISTRIBUTION:
To be distributed in accordance with the the Initial Distribution Number (IDN) 313360,
requirements for TM 1-1520-251-10.
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HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D.C., 1 August 2003

TECHNICAL MANUAL
OPERATOR’S MANUAL
FOR
HELICOPTER, ATTACK,

AH-64D
LONGBOW APACHE

DISTRIBUTION STATEMENT C: Distribution authorized to U.S. Government agencies and their contractors only

to protect technical or operational information from automatic dissemination under the International Exchange
Program or by other means. This determination was made on 1 July 1994. Other requests for this document will be
referred to U.S. Army Aviation and Missile Command, ATTN: AMSAM-MMC-MA-NP, Redstone Arsenal, AL.,
35895-5230.

TM 1-1520-251-10, 29 March 2002, is changed as follows:

Remove old pages and insert new pages as indicated below. New or changed material is indicated by
vertical bar in the margin of the page. Revised illustrations are indicated by a miniature pointing hand.

Remove pages

aandb

c/(d blank)

A/(B blank)

i and ii

1-land 1-2
2-1through 2-10

2-17 through 2-30
2-35 through 2-38
2-43 through 2-46
2-49 and 2-50
2-50.1 and 2-50.2
2-57 through 2-60
2-61 and 2-62
2-65 and 2-66
2-69 and 2-70
2-73and 2-74
2-79 and 2-80
2-83 through 2-96

2-103 and 2-104
(2-111 blank)/2-112

Insert pages

aandb

c/(d blank)

Aand B

i and ii

1-1and1-2
2-1through 2-10
2-10.1 and 2-10.2
2-11 through 2-14
2-14.1and 2-14.2
2-17 through 2-30
2-35 through 2-38
2-43 through 2-46
2-49 and 2-50
2-50.1 and 2-50.2
2-57 through 2-60
2-60.1/(2-60.2 blank)
2-61 and 2-62
2-65and 2-66
2-69 and 2-70
2-73and 2-74
2-79 and 2-80
2-83 and 2-84
2-84.1 through 2-84.5/(2-84.6 blank)
2-85 through 2-96
2-103 and 2-104
(2-111 blank)/2-112
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Remove pages

2-115 through 2-164

3-1and3-2

3-11 through 3-14
3-41 and 3-42
3-69 through 3-72
3-77 and 3-78
3-87 through 3-90
4-25 and 4-26
4-61 through 4-72
4-73 and 4-74
4-77 and 4-78
4-93 through 4-98
4-105 through 4-108
4-113 through 4-118
5-11 and 5-12
6-5and 6-6

6-10.1/( 6-10.2 .blank)

7-13and 7-14
7A-3 and 7A-4
7A-13 and 7A-14
8-1and8-2

8-5 through 8-20
8-21/(8-22 blank)
9-1 through 9-34

Insert pages

2-115 and 2-116
2-116.1 and 2-116.2
2-117 through 2-140
2-140.1 and 2-140.2
2-141 through 2-164
3-1land3-2

3-11 through 3-14
3-41 and 3-42

3-69 through 3-72
3-77 and 3-78

3-87 through 3-90
3A-1 through 3A-160
4-25 and 4-26

4-61 through 4-72
4-72.1and 4.72.2
4-73 and 4-74

4-77 and 4-78

4-93 through 4-98
4-105 through 4-108
4-113 through 4-118
5-11 and 5-12
6-5and 6-6

6-10.1 and 6-10.2
7-13 and 7-14

7A-3 and 7A-4
7A-13 and 7A-14
8-1and 8-2

8-5 through 8-20
8-21/(8-22 blank)
9-1 through 9-42

A-1and A-2 A-1and A-2

B-1 through B13/(B14 blank) B-1 through B14

Index 1 through Index 32 Index1 through Index 41/(Index 42 blank)
DA-Form 2028-2, 1 Jul 79 DA-Form 2028, Feb 74

2. File this change sheet in the front of the publication for reference purposes.
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By Order of the Secretary of the Army:

PETER J. SCHOOMAKER
o General, United States Army
Official: Chief of Staff

yayrrs

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

0319202

DISTRIBUTION:
To be distributed in accordance with the the Initial Distribution Number (IDN) 313360,
requirements for TM 1-1520-251-10.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 1 WASHINGTON, D.C., 23 August 2002

TECHNICAL MANUAL
OPERATOR’S MANUAL
FOR

HELICOPTER, ATTACK,
AH-64D
LONGBOW APACHE

DISTRIBUTION STATEMENT C: Distribution authorized to U.S. Government agencies and their contractors only
to protect technical or operational information from automatic dissemination under the International Exchange
Program or by other means. This determination was made on 1 July 1994. Other requests for this document will be
referred to U.S. Army Aviation and Missile Command, ATTN: AMSAM-MMC-MA-NP, Redstone Arsenal, AL.,
35895-5230.

TM 1-1520-251-10, 29 March 2002, is changed as follows:

1. Remove old pages and insert new pages as indicated below. New or changed material is indicated by
vertical bar in the margin of the page. Revised illustrations are indicated by a miniature pointing hand.

Remove pages Insert pages
A/(B blank) A/(B blank)
2-43 through 2-50 2-43 through 2-50

- - - - 2-50.1 and 2-50.2
2-107 through 2-110 2-107 through 2-110

- - - - 2-110.1 and 2-110.2
2-111 and 2-112 (2-111 blank)/2-112
2-115 through 2-118 2-115 through 2-118
4-93 and 4-94 4-93 and 4-94

- - - - 6-10.1/(6-10.2 blank)
Index 3 through Index 6 Index 3 through Index 6
Index 11 through Index 20 Index 11 through Index 20
Index 23 and Index 24 Index 23 and Index 24
Index 27 through 30 Index 27 through 30

2. File this change sheet in the front of the publication for reference purposes.
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By Order of the Secretary of the Army:

ERIC K. SHINSEKI
o General, United States Army
Official: Chief of Staff

yayrrs

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

0224708

DISTRIBUTION:
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CHAPTER 1
INTRODUCTION

1.1 GENERAL

These instructions are for use by the operators. They ap-
ply to the AH-64D Apache helicopter.

1.2 WARNINGS, CAUTIONS, AND NOTES DEFINED

Warnings, Cautions, and Notes are used to emphasize
important and critical instruction and are used for the fol-

lowing conditions:
WARNING

An operating procedure, practice, condi-
tion or statement, which if not correctly
followed, could result in personal injury
or loss of life.

CAUTION

An operating procedure, practice, condition
or statement, which if not strictly observed,
could result in damage to or destruction of,
equipment, loss of mission effectiveness or
long term health hazards to personnel.

NOTE

An operating procedure, condition or state-
ment, which is essential to highlight.

1.3 DESCRIPTION

This manual contains the best operating instructions and
procedures for the AH-64D Apache helicopter under most
circumstances. The helicopter is capable of carrying two
crewmembers; a pilot and a Copilot/Gunner (CPG). The
helicopter is designed as a weapons delivery platform and
is equipped with: a M230E1, 30mm automatic gun, aerial
rockets system (2.75 inch folding fin), and point target
weapons (Hellfire missiles). The observance of limita-
tions, performance, and weight and balance data pro-
vided in this manual is mandatory. The observance of pro-
cedures is also mandatory, except when modification is
required because of multiple emergencies, adverse
weather, terrain, etc. Basic flight principles are not in-
cluded.

THIS MANUAL SHALL BE CARRIED IN THE
HELICOPTER AT ALL TIMES.

1.4[APPENDIX A, IREFERENCES

is a listing of official publications cited within
this manual which are applicable to, and available for,
flight crews.

1.5 APPENDIX B| ABBREVIATIONS AND TERMS

is a list of abbreviations to be used to clarify
the text in this manual only. They are not necessarily stan-
dard abbreviations.

1.6 APPENDIX C, TWO LETTER IDENTIFIERS AND
SYMBOLS

[Appendix C is a listing of two letter identifiers and symbols
used within this manual which are applicable to, and avail-
able for, flight crews.

1.7CAPPENDIX D, TACTICAL SITUATION DISPLAY
(TSD) PREPLANNED, RADAR FREQUENCY
INTERFEROMETER (RFI) DETECTED, AND FIRE
CONTROL RADAR (FCR) MERGED SYMBOLS

is a listing of TSD, RFI and FCR symbols
used within this manual which are applicable to, and avail-
able for, flight crews.

1.8 INDEX

The Index lists, in alphabetical order, every titled para-
graph, figure, and table contained in this manual.
[Zland 7A Performance Data, have an additional index.

1.9 ARMY AVIATION SAFETY PROGRAM

Reports necessary to comply with the safety program are
prescribed in AR 385-40.

1.10 DESTRUCTION OF ARMY MATERIEL TO
PREVENT ENEMY USE

For information concerning destruction of Army materiel
to prevent enemy use refer to TM 750-244-1-5.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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1.11 FORMS AND RECORDS

Army aviator’s flight record and aircraft maintenance re-
cords, which are to be used by crewmembers, are de-
scribed in DA PAM 738-751 and TM 55-1500-342-23.

1.12 EXPLANATION OF CHANGE SYMBOLS

Changes to the text and tables, including new material on
added pages, are indicated by a vertical bar in the outer
margin extending close to the entire area of the material
affected. Pages with emergency markings, which consist
of black diagonal lines around three edges, shall have the
vertical change bar placed along the outer margins be-
tween the text and diagonal lines. Change bars show cur-
rent changes only. A miniature pointing hand (symbol) is
used to denote a changed illustration. A vertical line in the
outer margin, rather than miniature pointing hands, is uti-
lized when there have been extensive changes made to
an illustration. Change symbols are not used to indicate:

® |ntroductory material.

® |ndexes and tabular data where the change
cannot be identified.

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

® Correction of minor inaccuracies, such as spelling,
punctuation, relocation of material etc., unless
such correction changes the meaning of instruc-
tive information and procedures.

1.13 SERIES AND EFFECTIVITY CODES

Some AH-64D helicopters have Longbow mission equip-
ment installed. Those helicopters will have components,
displays, and procedures different from non Longbow air-
craft. The designator symbol [l indicates text headings,
text contents, and illustrations pertaining to helicopters
with Longbow mission equipment installed. (See [Chapter]
[4Ifor listing of Longbow Fire Control Radar.)

Some AH-64D helicopters have T700-GE-701 engines
installed. Those helicopters will have components, instru-
mentation, and procedures different from helicopters with
T700-GE-701C engines installed. The designator sym-
bols and indicate material that pertains to those
specific engines.

Some AH64D helicopters have Modernized TADS
(MTADS) software and hardware installed. The designa-
tor symbol indicates text that pertains to helicopters
with MTADS software and hardware installed. Some
AH64D helicopters have software (without hardware)

installed for MTADS and Modernized PNVS (MPNVS).
The text will state “if the aircraft is equipped with MTADS -
MPNVS provisions- -".

Block 1

Block 1 aircraft are equipped with Lot 6 software which
provides unique functionality. Block 1 aircraft will use
2,3,4,5,6, 7Hd, 7A ifl® , (depending on
which engine is installed), 8 and 9 of this manual. Equip-
ment/Systems that are only applicable to Block 1 will have
the data prefaced with a [IETIEEM icon. If the data is only
applicable to a specific block, that data will start and end
with a bracket ([]) i.e. [ IIETWSM Only applicable to Block
1 aircraft.] Units operating Block 1 aircraft may store the
added chapter 3A at the direction of the commander.

Block 1 aircraft with ARC-220 HF Radio
Block 1 aircraft equipped with ARC-220 HF Radio will
have data prefaced with |JJJSTsllll [Chapter 3 Section lIA is

a stand alone section for aircraft with the HF radio.

Block 2

The major differences between Block 1 and Block 2 air-
craft are unique software, ARC-220 HF Radio, Enhanced
UFD, Expanded Data Transfer Unit, Digital Map, TEAC
V80AB Video Recorder, IDM-EPLRS, Emergency Loca-
tor Transmitter and Underwater Acoustic Beacon. Block 2
aircraft will use ¢hapiers 1,12, 3A, 4, 5, 6, 7 [, 7A IS ,
(depending on which engine is installed), 8 and 9 of this
manual. Equipment/Systems that are only applicable to
Block 2 will have the data prefaced with a YW@ icon.
Block 2 illustrations will be shown with the text explaining
the differences between Block 1 and Block 2 aircraft. If the
differences are extensive, both Block 1 and block 2 il-
lustrations will be shown. If the data is only applicable to a
specific block, that data will start and end with a bracket
(11) i.e. [IFTMEA Only applicable to to Block 2 aircraft.]
Units operating Block 2 aircraft may store the added chap-
ter 3 at the direction of the commander.

1.14 ILLUSTRATIONS

The exterior aircraft illustrations in this manual will depict
the Mast Mounted Assembly (MMA) installed unless the
illustration is specifically required technically to omit the
MMA.

1.15 USE OF SHALL, SHOULD, AND MAY

Within this technical manual, the word shall is used to in-
dicate a mandatory requirement. The word should is
used to indicate a non-mandatory but preferred method of
accomplishment. The word may is used to indicate an ac-
ceptable method of accomplishment.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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CHAPTER 2
AIRCRAFT AND SYSTEMS DESCRIPTION AND OPERATION

Section |I.

2.1 GENERAL

The AH-64D Apache helicopter is a twin engine, tandem
seat, aerial weapons platform.

2.2 INTRODUCTION

This chapter describes the crew interface requirements
for management of AH-64D Apache aircraft systems. Air-
craft systems are the non-avionics systems that provide
basic aircraft operations. Interface with aircraft systems is
provided by the multiplex (MUX) data bus, serial link, and
status lines. The aircraft MUX bus system provides the
main interface for units involved in aircraft systems man-
agement.

2.3 GENERAL ARRANGEMENT

[Figure 2-1]depicts the general arrangement of the
AH-64D Apache helicopter including access panels and
major exterior components

2.4 FUSELAGE

The fuselage includes a forward, center, and aft section.
All major weight items (crew, fuel, and ammunition) are
supported by bulkheads, frames, and a longitudinal sup-
port structure. The forward fuselage section contains a
portion of the Extended Forward Avionics Bays (EFAB),
and the CPG station. The Target Acquisition and Designa-
tion Sight (TADS), Pilot Night Vision Sensor (PNVS), and
a 30mm area weapon are also mounted to this section.
The center fuselage contains a portion of the EFAB, the
pilot station, and provides support for the main landing
gear, main transmission, wings, fuel cells, and ammuni-
tion bay. The aft fuselage section includes the vertical sta-
bilizer and mounts the tail landing gear. The aft avionics

AIRCRAFT

bay and stowage compartments are contained in the aft
section. The tail rotor, drive shafts, gearboxes, and stabi-
lator are attached to the aft section.

2.5 ROTOR

The helicopter has a fully articulated four-blade main rotor
system equipped with elastomeric lead-lag dampers. The
tail rotor is a semi rigid design and consists of four blades.

2.6 ENGINES

The helicopter is powered by two horizontally mounted
turboshaft engines. Power is supplied to the main trans-
mission through engine mounted nose gearboxes, shafts,
and over-running clutches. The main transmission drives
the main and tail rotors and accessory gearbox.

2.7 WINGS

Left and right wings are attached to the center fuselage.
Each wing provides two hard points for external stores py-
lons with hydraulic and electrical quick-disconnects.

2.8 SPECIAL MISSION KITS

The helicopter can be equipped with a Longbow kit, in-
frared (IR) jammer kit, radar jammer kit, radar warning kit,
laser warning kit, winterization kit, chaff kit, and extended
range Kit.

2.9 PRINCIPLE DIMENSIONS

[Figure 2-2lillustrates principle helicopter dimensions.
2.10 TURNING RADIUS AND GROUND CLEARANCE

illustrates helicopter turning radius and ground
clearance.
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3
1. SURVIVAL EQUIPMENT STORAGE BAY 9.
2. AFT AVIONICS BAY ACCESS DOOR 10.
3. WIRE STRIKE PROTECTION SYSTEM (WSPS) 1.
4. CPGDOOR 12.
5. PILOT DOOR 13.
6. SEARCHLIGHT 14.
7. AMMUNITION BAY ACCESS DOOR 15.
8. TAIL LANDING GEAR 16.

CANOPY JETTISON HANDLE ACCESS DOOR2

CHAFF DISPENSER

MAST MOUNTED ASSEMBLY (MMA)

LEFT SIDE EXTENDED FORWARD AVIONICS BAY (EFAB)
IR JAMMER

LASER WARNING SENSORS

AIR DATA SYSTEM (ADS) SENSOR

RIGHT SIDE EXTENDED FORWARD AVIONICS BAY (EFAB)

Figure 2-1. General Arrangement (Sheet 1 of 2)
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17.
18.
19.
20.

22.
23.
24.
25.
26.
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23

3
34 3 22
RADAR FREQUENCY INTERFEROMETER (RFI) 27. ANTICOLLISION LIGHTS AND NAVIGATION LIGHTS
AFT STORAGE BAY - 28. HYDRAULIC GROUND SERVICE PANEL ACCESS DOOR
MAIN LANDING GEAR 29. HORIZONTAL STABILATOR
UTILITY LIGHT AND GROUND POWER OUTLET ACCESS DOOR 30. VERTICAL STABILIZER
. TADS/PNVS TURRET 31. GLOBAL POSITIONING SYSTEM (GPS) ANTENNA
RIGHT SIDE EFAB 32. ICE DETECT PROBE
FIRE EXTINGUISHER ACCESS DOOR 33. FLAT PLATE (FCR REMOVED)
INTERCOMMUNICATIONS ACCESS DOOR 34. RIGHT FLYAWAY KIT BAY
TRANSMISSION ACCESS DOOR 35. LEFT FLYAWAY KIT BAY
ENGINE NACELLE ASSEMBLY

Figure 2-1. General Arrangement (Sheet 2 of 2)
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Figure 2-2. Principle Helicopter Dimensions
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Figure 2-3. Turning Radius and Ground Clearance
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2.11 DANGER AREAS

[Figure 2-4lillustrates aircraft danger areas as described in
the following subparagraphs:

2.11.1 Approaching Operating Aircraft. Personnel
approaching an operating helicopter shall do so at a 45°
angle from the front. The approach shall be made from
well outside the rotor disc area until recognition is re-
ceived from the pilot. The pilot will signal when closer ap-
proach is safe.

2.11.2 Tail Rotor Air Flow and Main Rotor Down-
wash. When the helicopter is in a hover or operating at
takeoff power, the downwash and airflow may be danger-
ous even outside the turning radius of the helicopter.

2.11.3 Exhaust Gases. Personnel should remain clear
of areas exposed to exhaust gases (i.e. helicopter en-
gines and APU). Severe burns may result from exposure
to these areas.

2.11.4 During Canopy Jettison. Acrylic fragments will
be propelled up to 50 feet from the helicopter. Personnel
approaching a crash damaged helicopter must look for a
signal from the crew that closer approach is safe.

2.11.5 Laser. The laser must be given special safety
considerations because of extreme danger involved dur-
ing its operation. Relatively low laser light levels can
cause permanent damage to eyes and skin burns.

2.11.6 Environmental Control System Exhaust. High
temperature, high velocity air is exhausted from the rear
of both EFABS. Personnel should remain clear of these
exhaust areas when working on or around the helicopter.

2117 [ IEM&A HF Radio Antenna. Personnel
should remain at least five feet away from the HF radio an-
tenna while the radio is transmitting. High levels of electro-
magnetic radiation are emitted by this antenna while
transmitting.]
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30MM GUN AREA & BLOCK 2 HF ANTENNA APU EXHAUST AREA & TAIL ROTOR AREA

HELLFIRE AND ROCKET AREA

CANOPY JETTISON AREA

LBAQOOBA

Figure 2-4. Danger Areas
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2.12 CREWSTATIONS

The crewstations are arranged in tandem and are sepa-
rated by a ballistic shield. The pilot station is aft of the
CPG station. Handholds and steps permit the crew to en-
ter and exit on the right side of the helicopter. A canopy
covers both crew stations. The canopy frame and trans-
parent ballistic shield form a rollover structure. Armored
seats, installed in both crew stations, provide maximum
survivability and minimum vulnerability.

2.13 CREWMEMBER SEATS

WARNING

Seats stroke downward during a crash,
and any obstruction may increase the
possibility of injury. Items shall not be
placed beneath seats.

The pilot and CPG seafs (fig 2}-5) provide ballistic protec-
tion. They are adjustable for height only. The seats are
one-piece armored seats equipped with back, seat, and
lumbar support cushions. Each seat is equipped with a
shoulder harness, lap belt, crotch belt, and inertial reel.
The shoulder harness and belts have adjustment fittings
and come together at a common attachment point. This
provides a single release that can be rotated either clock-
wise or counterclockwise to simultaneously release the
shoulder harness and all belts.

NOTE

Seat height should be adjusted to the bore-
sight position for all flight operations. View-
ing the MPD when the seat is not in the
boresight position (or from outside the
crewstation) can result in presentation of
MPD symbol color changes, as well as re-
duced quality or distortion of MPD video in-
formation. The MPD viewing cone accom-
modates normal body movement when the
seat is adjusted to the design eye position.

2.13.1 Seat Height Adjustment. Vertical seat adjust-
ment is controlled by a lever on the right front of the seat
bucket. When the lever is pulled out (sideways), the Pilot
seat can be moved vertically approximately 5 inches and
locked at any 5/8 inch interval, the CPG can be moved
vertically approximately 3 3/4 inches and locked at any 5/8
inch interval. Springs counterbalance the weight of the
seat. The lever returns to the locked position when re-
leased.

SHOULDER HARNESS

BACK

CUSHION ARMORED WING

LUMBAR
SUPPORT
CUSHION

HEADREST

SEAT
CUSHION

RESTRAINT
SYSTEM

ARMORED SEAT
BUCKET
CROTCH
VERTICAL ADJUST BELT
CONTROL HANDLE
LAP
BELTS

LBA0016

Figure 2-5. Crewmember Seat (Both Crew Stations)

2.13.2 Inertia Reel Operation. A two position shoulder
harness inertia reel lock lever is installed on the left front
of each seat. When the lever is in the aft position, the
shoulder harness lock will engage with an acceleration of
6 Gs in any direction and/or if the webbing is exposed to
an acceleration of 2-1/2 Gs or greater. In the forward posi-
tion, the shoulder harness lock assembly is firmly locked.
Whenever the inertia reels lock because of deceleration
forces, they remain locked until the lock lever is placed in
forward and then aft positions.

2.14 CONTROLS, DISPLAYS, INSTRUMENT PANELS
AND CONSOLES

and 2-7 provide an overview of controls, dis-

plays, and instrumentation in both crew stations. Individu-
al controls, displays, and instruments will be discussed
with their associated systems.
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2-10
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Q

CANOPY DOOR RELEASE LEVER
MULTIPURPOSE DISPLAY UNIT
MASTER ZEROIZE

AIRSPEED INDICATOR

ATITUDE INDICATOR

ALTIMETER

DIRECTIONAL CONTROL PEDALS
DATA TRANSFER

INIT

CHECK OVERSPEED TEST/
GENERATOR RESET PANEL
WINDSHIELD WIPER CONTROL PANEL

Zy;/zg 30

1
31 32 33 34

ECICICICICIC

B LI

11. CYCLIC STICK

12. 1CS SWITCH

13. COMMUNICATIONS PANEL

14. HDU STORAGE

15. EXTERIOR/INTERIOR LIGHTING
PANEL

16. STORES JETTISON PANEL

17. POWER LEVER QUADRANT

18. FREE AIR TEMPERATURE GAGE

19. COLLECTIVE STICK

20. EMERGENCY PANEL

Figure 2-6A.

21.
22.

23.
24,
25.
26.

27.
28.

TAIL WHEEL LOCK/
NVS MODE PANEL
PUSHTOTALK (PTT)
SWITCH

PEDAL ADJUST LEVER
KEYBOARD UNIT

VIDEO PANEL

CANOPY JETTISON
HANDLE

ARMAMENT PANEL
PARKING BRAKE HANDLE

[ IET&AA Pilot Station Diagram]
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STANDBY COMPASS

FIRE DETECTION/
EXTENGUISHING PANEL
BORESIGHT RETICLE UNIT
MASTER WARNING/

MASTER CAUTION

LIGHTED PUSHBUTTONS
ENHANCED UP FRONT DISPLAY
RADIO CALL PLACARD
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ENHANCED UP FRONT DISPLAY 12. INTERIOR LIGHTING CONTROL PANEL 22
MULTIPURPOSE DISPLAY 13. TAIL WHEEL LOCK/NVS MODE PANEL 23.
CYCLIC STICK 14. COLLECTIVE STICK 24.
COMMUNICATIONS PANEL 15. POWER LEVER QUADRANT 25.
WINDSHIELD WIPER CONTROL PANEL 16. PUSHTOTALK (PTT) SWITCH

PROCESSOR SELECT PANEL 17. EMERGENCY PANEL 26.
ICS SWITCH 18. KEYBOARD UNIT 27.
HDU STORAGE 19. PEDAL ADJUST LEVER 28.

DIRECTIONAL CONTROL PEDALS

Change 2

CCA 1 | e

20. RADIO CALL PLACARD

Figure 2-7A.

CANOPY JETTISON HANDLE

REAR VIEW MIRROR

FIRE DETECTION/EXTINGUISHING PANEL
ARMAMENT PANEL

MASTER WARNING/MASTER CAUTION
LIGHTED PUSHBUTTONS

BORESIGHT RETICLE UNIT

OPTICAL RELAY TUBE

MASTER ZEROIZE

[ IET&A CPG Station Diagram]
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2.15 MAIN LANDING GEAR

Each main landing gear support consists of a trailing arm
and a nitrogen/oil shock strut. The trailing arms transfer
the helicopter landing and static loads to the airframe, and
the shock struts absorb vertical loads. The upper ends of
the left and right trailing arms attach to a cross tube which
passes through the fuselage and is supported by fuselage
anchored pivot bearings. The upper ends of the shock
struts are attached to mounts on the fuselage structure. In
addition to its normal energy absorbing function, each
shock strut has a one time high impact absorbing feature.
Its shear rings are sheared and a rupture disc bursts caus-
ing a controlled collapse of the strut.

2.16 TAIL LANDING GEAR

The tail landing gear consists of two trailing arms, nitro-
gen/oil shock strut, fork, axle, and wheel. The shock strut
has an impact absorbing capability similar to that of the
main landing gear shock strut. The tail wheel is 360° free
swiveling for taxiing and ground handling. The tail landing
gear system incorporates a spring loaded tail wheel lock.
The tail landing gear is hydraulically unlocked from the
crew station or manually locked/unlocked by a ground
crew using a handle attached to the actuator. The tail
wheel unlock system is actuated by hydraulic pressure
from the utility hydraulic system. Pressure is routed to the
actuator through a control valve located in the tail boom.
The valve is controlled by lock/unlock switches on the
TAIL WHEEL panel and collective flight control grip
[2-8). The tail wheel lock/unlock switches are alternate ac-
tion pushbutton switches. Pressing a switch energizes the
unlock actuator and retracts the locking pin. On the TAIL
WHEEL panel, the pushbutton illuminates to indicate UN-
LOCK. Pressing a pushbutton again de-energizes the un-
lock actuator and allows spring force to insert the lock pin
when the tail wheel is aligned to center position (the UN-
LOCK pushbutton light will be extinguished). When the
aircraft is on the ground, an advisory message is dis-
played on the UFD/EUFD to indicate the commanded
state of the switch: T/W UNLK SEL or T/W LOCK SEL.
Switch annunciation and system status is simultaneous in
both crew stations. If the tail wheel is unlocked manually,
it can be locked from the either crewstation by pressing a
tail wheel lock/unlock switch. The tail wheel is locked to:

® Absorb rotor torque reaction during rotor brake
operation.

® Prevent shimmy during rolling takeoffs and land-
ings.

® Prevent swivel during ground operation in high
winds.

TM 1-1520-251-10

® Prevent swivel during operation on slopes.

TAIL WHEEL NVS MODE

FIXED

<XOoZ

OFF

TAIL WHEEL
LOCK/UNLOCK

Figure 2-8. Tail Wheel Lock/Unlock Switches

LBA1053

2.17 LANDING GEAR BRAKES

The brake system affects only the main landing gear
wheels. The main landing gear system consists of two in-
dependent hydromechanical systems, one left and one
right. Braking action is initiated from either station by ap-
plying foot pressure at the top portion of the directional
control pedals. This activates a master cylinder attached
to each brake pedal. The master cylinders pressurize hy-
draulic fluid in the master cylinder system components.
This pressure is transmitted through tubing to the transfer
valves, and the parking brake valve, to the wheel brake
assemblies. It actuates pistons in each wheel brake as-
sembly causing friction linings to move against a floating
brake disk to stop wheel rotation. When the helicopter is
parked, the pilot or CPG applies and maintains pressure
on the brakes until the PARK BRAKE handle can be
pulled out by the pilot to set the parking brakes. When the
brake pressure is released, the handle can be released. If
the handle remains out, the parking brakes should be set.
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If the PARK BRAKE handle[(fig 2-6) is pulled out without
pressure applied to the brake pedals, the PARK BRAKE
handle may remain out but the brakes will not be set. Hy-
draulic pressure is maintained in the system by the com-
pensator valves mounted on the parking brake valve. Ei-
ther station can release the parking brake by exerting
pressure at the top of the directional control pedals.

2.18 WINDSHIELD AND CANOPY

The windshield consists of two heated, laminated glass
windshields. One is directly forward of the CPG; the other
is directly above his head. The canopy consists of five
acrylic panels: two on each side of the crew stations and
one directly above the pilot. The two canopy panels on the
right side are independently hinged. They latch and un-
latch separately by interior and exterior handles. They
swing upward and outward to provide entrance to, and
exit from, the pilot/CPG crew stations. Failure to properly
close either canopy will cause an advisory message to ap-
pear on the Up Front Display (UFD)/Enhanced Up Front
Display (EUFD). The two canopy panels on the left side
are fixed and do not open. Refer to Section Il of this chap-
ter for information about the canopy jettison system.

2.19 MIL-STD-1553B MULTIPLEX (MUX) BUSES

MIL-STD-1553B MUX bus channels are employed for
transfer of data between the various elements of the
avionics system. Each channel is redundant, for failure
and damage tolerance, and consists of a primary and sec-
ondary bus routed separately within the aircraft. MIL-
STD-1553B specifies a one megabit per second, serial,
command/response, multi-access data bus which uses a
bus controller, remote terminal command/response proto-
col.[Eigure 2-9ldepicts the MUX bus architecture showing
how the avionics components are connected to the MUX
channels. The redundant System, Weapon, and Display
Processors are each connected to two bus channels to fa-
cilitate control, monitoring, communications, and proces-
sing functions. The avionics are connected to the MUX
buses in a manner which assigns related equipment to a
common bus.

2.19.1 Channel 1. The primary System Processor
(SP) serves as the bus controller for Channel 1. The sec-
ondary SP monitors the bus traffic to maintain coordina-
tion with the primary SP such that in the event of a failure
the secondary SP can take over as the primary. Channel
1 is used to integrate the communications, electrical, key-
board, and display systems.

2.19.2 Channel 2. The primary SP also serves as the
bus controller for Channel 2 which integrates the naviga-
tion and flight control equipment, as well as the Radar
Warning Receiver and Data Transfer Unit. In addition, the
Weapon Processors (WPs) and Display Processors
(DPs) are remote terminals on Channel 2 which allows
data transfer between the SP, DP, and WP.

2.19.3 Channel 3. The primary WP serves as the bus
controller for Channel 3. The secondary WP monitors the
bus traffic to maintain coordination with the primary WP
such that in the event of a failure the secondary WP can
take over as primary. Channel 3 integrates the weapons
and sight subsystems.

2.19.4 Channel 4. Channel 4 is dedicated to data
transfer between the Fire Control Radar related equip-
ment, including the Radar Frequency Interferometer.

2.19A [N EA FIBRE CHANNEL BUSES ]

The fibre channel buses are employed for transfer of data
(especially large files) between the various elements of the
avionics system. Each bus is redundant, for failure and dam-
age tolerance, and consists of a primary and secondary bus
routed separately within the aircraft. Eigure 2-91depicts the
Fibre Channel bus architecture showing how the avionics
components are connected to the Fibre channels.

2.19A.1 Fibre Channel Data Bus Loop. The System,
Weapon, and Display processors are connected to this fibre
channel bus. This fibre channel bus is used to pass informa-
tion between the processors. This fibre channel bus can
transmit 320 megabits per second. The processors are con-
nected in an arbitrated loop fashion. The primary System
Processor (SP) coordinates all message traffic and is used as
the pass through for messages between the Display Proces-
sors. The mux bus connection must be established before
that processor can use the fibre channel bus.

2.19A.2 DP/DTU Point to Point Fibre Channel Data
Bus. Each Display Processor (DP) has a fibre channel
connection with the Data Transfer Unit (DTU). This fibre
channel bus is used to pass data to and from the DTU. This
fibre channel bus can transmit 1024 megabits per second
(but may be limited by the transfer rate of the specific DTC).
Mission data files are uploaded from one of the DPs and
passed to the appropriate processor over the fibre channel
data bus loop. Mission files are downloaded to the DTU in a
similar fashion. Map data files are uploaded independently for
each DP.
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CONTROLS AND DISPLAYS
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ASE AIRCRAFT SURVIVABILITY EQUIPMENT KU KEYBOARD UNIT
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o[l COMMUNICATIONS INTERFACE UNIT KY58 KY58 ENCRYPTOR/DECRYPTOR DEVICE
DEU DISPLAY ELECTRONICS UNIT LEU LASER ELECTRONIC UNIT
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DRVS DOPPLER RADAR VELOCITY SENSOR MDR MAINTENANCE DATA RECORDER
DTU DATA TRANSFER UNIT MPD MULTIPURPOSE DISPLAY
ECS ENVIRONMENTAL CONTROL SYSTEM ORT OPTICAL RELAY TUBE
EGI EMBEDDED GPS/INERTIAL NAVIGATION UNIT PDTC PCMICA DATA TRANSFER CARTRIDGE
ELC ELECTRICAL LOAD CONTROLLER PCU POWER CONTROL UNIT
EUFD ENHANCED UP FRONT DISPLAY PIU PYLON INTERFACE UNIT
FCR FIRE CONTROL RADAR PNVS PILOT NIGHT VISION SENSOR
FM ARC201D RADIO RFI RADAR FREQUENCY INTERFEROMETER
FMC FLIGHT MANAGEMENT COMPUTER SEU SIGHT ELECTRONICS UNIT
GUN 30MM AREA WEAPON SYSTEM SP SYSTEM PROCESSOR
HADS HELICOPTER AIR DATA SYSTEM SPORT SOLDIER PORTABLE ONSYSTEM REPAIR TOOL
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IFF IDENTIFICATION FRIEND OR FOE VCR VIDEO CASSETTE RECORDER
IFM IMPROVED FREQUENCY MODULATION VHF ARC186 RADIO
IRJ INFRARED JAMMER WP WEAPON PROCESSOR
Figure 2-9A. | Mission Equipment Package Architecture]

2.20 MULTIPURPOSE DISPLAY (MPD)

The MPD provides the capability for controlling
most of the avionics systems, and serves as the primary
targeting display for the FCR. The MPD allows a crew-
member to customize the way he monitors aircraft and

weapon systems during a mission. The MPD is a color ac-
tive matrix liquid crystal display (AMLCD) which presents
raster video images provided by the Display Processor
(DP). The MPD is an interactive display through which
systems can be controlled via bezel buttons or the re-
motely located cursor controllers. There are two MPDs in
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each crew station and they are supported by the AC pow-
er bus. MPD interfaces with aircraft subsystems are de-
scribed in the applicable sections of this manual. The ref-
erence designators shown in[figure 2-10] T1 - T6, L1 - L6,
R1 - R6, and B1 - B6 are used throughout this manual to
identify the respective MPD bezel button locations. B1 be-
zel button will always be the menu button.

T1 T2 T3 T4 T5 T6
© V|D®@Jk RN P I | R %3\?:‘ ©
—"S|/l B R R ER

BRT [

L1

L2

L3

L4

L5

L6

Menu LBA0459

Figure 2-10. Multipurpose Display

2.20.1 Eyewear Restrictions. MPDs emit polarized light.
Polarized sunglasses should not be worn by the operator, be-
cause they could make the display appear black. Sunglasses
which preferentially block certain colors (such as yellow or
green tint glasses) should not be used. Neutral density gray
sunglasses are compatible with color displays. The MPDs
are compatible with glasses and visors which protect against
the aircraft's own laser. However, use of other laser protective
visors should not be attempted until their compatibility with all
MPD format colors has been established.

2.20.2 Cleaning Restrictions. The MPDs should be
cleaned with a clean cotton cloth and alcohol. Ammonia-
based cleaners shall not be used.

2.20.3 Response To Touch. The MPDs will feel warm to
the touch during normal, proper operation. Crewmember

TM 1-1520-251-10

touches will result in localized cooling of the glass, and a color
fingerprint at the location of the touch for a very short time.
This does not indicate that the displays are delicate, dam-
aged, or easily damaged. The display surface is not soft. The
displays will not be damaged by routine handling.

2.20.4 Screen Save Mode. During ground operations
on external power with the throttles in the OFF position,
the displays will enter a screen save mode in which the
display backlight extinguishes if no button presses have
been received within 5 minutes. The display can be
brought out of screen save mode by selecting any button
on either display in that crewstation. Cursor and knob op-
erations will also interrupt the screen save mode.

2.20.5 MPD Viewability Controls. Each MPD has in-
dependent controls for adjustment of display image quali-
ty. Brightness (BRT), Video Enhancement (VID), and
DAY/NIGHT/MONO selections are provided. Brightness
is controlled locally by the MPD and is therefore unaf-
fected by single DP operations. The remaining functions
are impacted by single DP operations, as described be-
low.

a. Brightness (BRT) Control. The BRT control va-
ries the intensity of the display video and symbology. The
brightness range available is affected by the DAY/NIGHT/
MONO control selection.

b. Video Enhancement (VID) Control.

[ IET & When displaying a map underlay (on the TSD
page), the VID knob controls the amount of attenuation on
the underlay. The attenuation allows for better visual sep-
aration of the stick map symbols from the map underlay.
Leaving the VID knob in the center detent position pro-
vides about 50% attenuation. Rotating the knob clockwise
decreases the attenuation (brightens the map underlay) to
0%. Rotating the knob counterclockwise increases the at-
tenuation to 100%.]
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c. DAY/NIGHT/MONO Control. The DAY/NIGHT/
MONO control varies the operating range of the BRT con-
trols and the color mode. DAY operations provide MPD
white or green video and color symbols which can be used
from bright daytime ambient conditions to dim twilight am-
bient conditions. NIGHT operations provide MPD white
and green video and color symbols which can be used
from completely dark to dimly lit or nighttime ambient
conditions MONO operations provide green video and
symbols which can be used from completely dark to dimly

lit ambient or nighttime conditions. The NIGHT and
MONO modes provide an expanded lower dimming range
to allow fine adjustment to accommodate various night-
time ambient and dark adaptation conditions. Backlight
brightness control for DAY/NIGHT/MONO knob is not im-
pacted by single DP operation. However, color is im-
pacted by single DP operation. If either MPD is set to
MONO, only green symbols and video will be available for
that MPD set. Otherwise, color symbols and white or
green video will be available for that MPD set.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.20.6 MPD Bezel Pushbutton Controls. The MPD
provides pushbuttons on the bezel perimeter used to se-
lect the page presented on the MPD, or to make selec-
tions or commands specified by the adjacent display text
label.

2.20.7 MPD Button Control Affect. MPD bezel push-
button control selections may have an aircraft/system
wide affect, a crew station only affect, or a MPD only af-
fect. For example, changes to the fuel system controls af-
fect the entire fuel system (aircraft), and controls/displays
in both crew stations. However, changing the map scale
on the TSD page affects only the control and display of the
map scale within that crew station on both MPDs. Controls
having an aircraft affect are referred to as common to both
crew stations. Controls having a crew station affect are re-
ferred to as independent in each crew station. Page but-
ton selections have only a MPD affect. The page change
is reflected only on the MPD where the page pushbutton is
selected.

2.20.8 Interrupting a Process. If an MPD bezel push-
button is pressed to start a process, pressing an unrelated
MPD bezel button will abort the original process and the
new selection process is accepted. For example, if a data
entry button is pressed, setting the KU for data entry, and
an unrelated MPD bezel pushbutton is selected, the data
entry process is aborted and the new selection is accept-
ed.

a. Page Pushbuttons. Page pushbuttons[(fig 2-11)
are used to select the desired page on the MPD.

VCR Page Presented

LBA1938

Figure 2-11. Page Pushbutton Operation

b. Maintained Pushbuttons. Maintained pushbut-
tons (fig 2-121) are used to set hardware or operating
modes.
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||lH .
]

Operating Mode Operating
Not Set Mode Set
LBA1939
Figure 2-12. Maintained Pushbutton Operation

c. Momentary Pushbuttons. Momentary pushbut-
tons command the aircraft systems to perform
the action described by the text label.

Radio Tune in Progress LBA1940

Figure 2-13. Momentary Pushbutton Operations

(1) On/Off Pushbuttons. On/Off pushbuttons [(figl
[2-14) command hardware to be powered on or off, or to
turn operating modes on or off.

OFF

LBA1941

Figure 2-14. On/Off Pushbutton Operation

(2) Two State Pushbuttons. Two state pushbut-
tons are used to toggle hardware or operating
modes between one of two states.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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XPNDR Set to NORM XPNDR Set to STBY

LBA1942

Figure 2-15. Two State Pushbutton Operation

(3) Grouped and Multi-State Option Pushbut-
tons. Grouped and Multi-state option pushbuttons
[2-I6]land 2-17 ) are used to select the desired state of a
system or operating mode when there are three or more

options.
GPS TIME
T I
D I
EMERGENCY I

O  RECEIVE

EMERGENCY Selected RECEIVE Selected

LBA1943

Figure 2-16. Grouped Option Pushbutton
Operation

Current state is GEOM,

but changing. LBA1944

Figure 2-17. Multi-State Pushbutton Operation

(4) Data Entry Pushbuttons. Data entry pushbut-
tons [fig 2-18) are used to enter alphanumeric and special
character data entry using the Keyboard Unit (KU).

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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O & BIEIET o]
DATA BEGINS AND
PASSES VALIDITY CHECK

e & RIEE

KU IS AVAILABLE
FOR OTHER TASKS

LBA1945A

Figure 2-18. Data Entry Pushbutton Operation

(5) Search Pushbuttons. Search pushbuttons
[fig2-19) are used to scroll through lists of buttons or to
move graphics up or down.
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DAY‘ ®)
a/—NT\ ©
MONO

g WP 15
£
Pt

WP 14

WP 13

Lower part of list
(below WP 13)is
being brought
into view.

Upper part of list
(above WP 18)
is being brought

into view. LBA1946

Figure 2-19. Search Pushbutton Operation

(6) Paging List Pushbuttons. Paging list push-
buttons (fig_2-20)|are used to select previous (left) and
next (right) pages.

Previous Page

Next Page
LBA1947

Figure 2-20. Paging List Pushbutton Operation

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.21 MPD PAGES

MPD pages are selectable by actioning variable action
bezel page buttons, fixed action buttons (FCR, WPN,
TSD, A/C, COM, or VID), or the Menu (M) button. Most
MPD formats and their component controls operate inde-
pendently. The same page may be presented on more
than one MPD in the same crew station, or on one MPD in
each crew station.
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2.21.1 Subsystem Organization and the Menu
Page. All aircraft top-level pages can be accessed via
the MPD through the Menu page

AIRCRAFT

[IEM&EA 2-21A]). The Menu page is accessed by select- [ s =
ing the M bezel button on the MPD. The top level format ' ove | e FLT PURR PRRE TR

presented on that MPD is the format selected by the Menu
page or subsystem button (FCR, WPN, TSD, A/C, COM,
or VID). The top level format label is presented over the M

button. Double actioning the menu button will call up the -
Figure 2-21A. Menu Page
DMS page from any other page (except the Menu page). ¢ (I gel

e T1 VIDEO page button

e T2 VCR page button

® T6 [ IEI @A * page button]

® |3 MISSION ASE page button

o |4 MISSION TSD page button

® |5 MISSION WPN page button

® |6 MISSION FCR page button

e R1 [ IEIM&$ COMMUNICATION SOl

page button]

® R2 [ IEM&A COMMUNICATION XPNDR
page button]

® R3 [ IEW & COMMUNICATION UHF
page button]

® R4 [ I COMMUNICATION FM
page button]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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® R5 [ I & COMMUNICATION HF
page button]

® R6 [IETM&A COMMUNICATION COM
page button]

® Bl DMS page button

® B2 AIRCRAFT ENG page button

® B3 AIRCRAFT FLT page button

® B4 AIRCRAFT FUEL page button

® B5 AIRCRAFT PERF page button

® B6 AIRCRAFT UTIL page button

The top-level pages for the Fire Control Radar FCR,
Weapons WPN, Tactical Situation Display TSD, Aircraft
A/C, Communications COM, and Video VID controls can
also be accessed directly through their respective subsys-
tem buttons. The DMS top level page is accessible from
any other page by double action of the Menu button.

a. VIDEO button. The VIDEO butfon (para 4.54.1) pro-
vides access to real-time display of sensor video controls.

b. VCR button. The VCR button[(para 4.54) provides
access to Video Cassette Recorder (VCR) controls, in-
cluding on-board recording and tape playback.

cl. [IEM&A Asterisk (*) button. The * button (para
2.21.3A) provides access setup to the * fixed action but-
ton.]

d. COMMUNICATION(S) SOI button. The SOI but-
ton (para 3.21.2) provides access to Signal Operating

Instructions management.

g. COMMUNICATION(S) XPNDR button. The XPNDR
button (para3.44) provides access to transponder controls.

h. [IE&A COMMUNICATION UHF Page Button.
The COMMUNICATION UHF page button displays the
UHF page.]

TM 1-1520-251-10

i. [ IETN& COMMUNICATION FM Page Button.
The COMMUNICATION FM page button displays the FM
page.]

i. [ IFTM& COMMUNICATION HF Page Button.
The COMMUNICATION HF page button displays the HF
page.]

. COMMUNICATION(S) COM button. The COM
button provides access to presets and tuning.

m. DMS button. The DMS butfon (para 2]1128) pro-
vides access to the Data Management formats including
warnings, cautions, advisories, faults, exceedences,
built-in tests, and software versions.

n. AIRCRAFT ENG button. The ENG button (Para
2.110.1.a) provides access to engine instruments.

0. AIRCRAFT FLT button. The FLT button (para
2.110.1.b) provides access to flight instruments.

p. AIRCRAFT FUEL button. The FUEL button (para
2.110.1.c) provides access to fuel system controls.

g. AIRCRAFT PERF button. The PERF button (para
2.110.1.d)) provides access to performance information
and controls.

r. AIRCRAFT UTIL button. The UTIL button (para
2.110.1.e) provides access to the aircraft subsystem utility
controls, including the cockpit environmental control sys-
tem, icing controls, and flight controls.

t. MISSION ASE button. The ASE button (para
4.89) provides access to Aircraft Survivability Equipment
(radar warning receiver, RFI, chaff, etc.) and display of
any detected threats.

u. MISSION TSD button. The TSD button [(para_3.62)
provides access to the Tactical Situation Display navigation
route, hazards, threat, and target coordinates, display of
boundary lines, phase lines, and engagement areas as well
as sensor footprint area.

v. MISSION WPN button. The WPN button (para 4.6)
provides access to weapons mode, weapons status (loads,
coding, tracking, faults), arm/safe status, sight and acquisition
source moding, LRFD and LST coding, IHADSS grayscale,
boresight controls, and chaff dispense status.

w. MISSION FCR button [M. The FCR button (para
4.35) provides access to Fire Control Radar targeting and
radar scan moding controls.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.21.2 Automatic Paging (Autopaging) of MPD For-
mats. The ENG page is automatically presented to the
crew in response to all aircraft warning messages that have
voice message capability. ASE information is automatically
presented to the crew in response to detection of Radar La-
ser Warning Receiver (RLWR) or Radar Frequency Inter-
ferometer (RFI) threats. ASE autopage thresholds may be
set in accordance with paragraphs 4.89.6 through 4.89.8.

When ENG is autopaged, it is presented on the left MPD un-
less the right MPD already presents the ENG page, or unless
the left MPD presents FLT page. In the latter cases, the right
MPD presents the ENG page. The CPG can suppress ENG
autopaging in his crew station using the DMS AUTOPAGE
button located on the DMS UTIL page.

When ASE information is autopaged, the system will either,
update a currently displayed ASE page, provide ASE in-
formation on a currently displayed TSD Page, or autopage
the TSD with ASE information shown. When autopaged, the
TSD page is presented on the right or left MPD unless that
MPD presents the FLT instruments page, and there is a
warning and the MPD presents the ENG page. Either crew-
member can disable or alter the level of RFI or RLWR threat
detected which causes an ASE information autopage through
the AUTOPAGE grouped option button located on the ASE
page or by multi-state option button on the TSD UTIL page.
Threat detection threshold selections to trigger autopaging
are Search, Acquisition, and Track. See[paragraph 4.89]

If the current page on the MPD was displaying a video un-
derlay when an autopage to the TSD page occurred, the
TSD page will be changed to show the stick map with the
video underlay. Otherwise, the TSD page will be displayed
with the map underlay that was last viewed on one of the
TSD pages.

2.21.3 Switch Paging of MPD Formats. The following
physical switch actions cause an autopage to the MPD
without bezel button selection:

a. Emergency Hydraulic (EMER HYD) Switch. If
the EMER HYD switch on the EMERGENCY panel is
pressed, the ENG page will be autopaged.

b. Engine Start. If the pilot power quadrant ENG
START switch is pressed, the ENG Ground page will be
autopaged in the pilots station only. Advancing both power
levers to FLY causes the ENG page to change from
Ground format to Air format.

c. Sight Select FCR M. Selecting the sight select
switch to FCR establishes control of the FCR to that crew
station in the mode/format last selected at the FCR mode
switch (from either crew station). If the FCR page is not
currently displayed on either MPD or the ORT HOD/HDD
(CPG station), it is automatically called up on the left MPD
(in that crew station). All controls are available. Sight
selection of the FCR between the crew stations is based
on last-to-select logic.

d. Instant FLT Page Access/Return. Pressing the
center position (Z-axis) of the Symbol Select Switch on
the Cycic Control Grip in either crewstation will autopage
switch that crewmember’'s FLT Page to the left MPD.
When the switch is pressed, the system will either:

® Have no effect if the FLT instruments page is
currently displayed on the left MPD.

® Move the FLT page to the left MPD if not currently
displayed on either MPD.

® |f the FLT page is currently displayed on the right
MPD, it will be moved to the left MPD and the format
on the left MPD will be moved to the right MPD.

Subsequent switch selection will toggle the left MPD between
the Flight Page format and the previous page selection. The
return function will remain in effect until a page change oc-
curs as a result of entry into single DP, autopaging, switch
paging, subsystem button selection, page button selection, or
ten minutes elapses since last return selection.

2.21.3A [ Asterisk (*) Page. The * page[(figl
allows either crewmember to store frequently used
favorite pages in one or all of the three available queue
positions 1-3. Each MPD is capable of storing three
pages for a total of six pages per crewstation. Selecting
the asterisk (*) button will cycle through the stored pages
in the numerical order indicated in the page store status
window on the respective MPD. An arrow in the page
store status window indicates the current selected page.]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 2-21B. Asterisk (*) Page

NOTE

When at least one page has been stored the
asterisk (*) label will appear next to the as-
terisk button. This indicates a memory page
is available to view by selecting the asterisk
button. Crewmembers may also select
memory pages via the cursor controller on
either collective or the left hand grip by posi-
tioning the cursor over the (*). The asterisk
will become bold and selecting the z-axis/
cursor enter will cycle through the stored
pages in queue order.

® T3 Queue 1 button

® T4 Queue 2 button

® T5 Queue 3 button

® T6 NONE button

® |1 ASE Page store button
e |2 INST Page store button
® |3 TSD Page store button
e |4 WPN Page store button
® Bl ENG Page store button
® B2 FLT Page store button
® B3 PERF Page store button

TM 1-1520-251-10

® B5 COM Page store button

o * ASTERISK page cycle button
® R3 IMAGE Page store button

® R4 VCR Page store button

® R5 VIDEO Page store button

a. Queue 1-3 Buttons. Selecting any of the Queue
buttons determines the location for a page to be stored.
The default sequence for storing is 1-2-3 based on the
first available empty location. An empty location is indi-
cated with NONE shown in a queue position 1-3 in the
page store status window.

NOTE

Selecting any of the MISSION, AIRCRAFT,
COM or VIDEO pages from the ASTERISK
page will store that page in the currently
boxed queue position 1-3 regardless of
whether a position indicates NONE or a
page is already stored.

b. NONE Button Selection of the NONE button
erases the page stored in the currently boxed Queue posi-
tion 1-3.

NOTE

When NONE is stored in a Queue 1-3, that
position will be skipped in the page cycle se-
guence.

c. ASE Page Store Button. Selection of the ASE
Page button stores the ASE page in the currently boxed
Queue position 1-3.

d. INST Page Store Button. Selection of the INST
Page button stores the INST page in the currently boxed
Queue position 1-3.

e. TSD Page Store Button. Selection of the TSD Pa-
ge button stores the TSD page in the currently boxed
Queue position 1-3.

f. WPN Page Store Button. Selection of the WPN
Page button stores the WPN page in the currently boxed
Queue position 1-3.

g. FCR Page Store Button. Selection of the FCR Pa-
ge button stores the FCR page in the currently boxed
Queue position 1-3.

h. ENG Page Store Button. Selection of the ENG
Page button stores the ENG page in the currently boxed
Queue position 1-3.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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i. FLT Page Store Button. Selection of the FLT Pa-
ge button stores the FLT page in the currently boxed
Queue position 1-3.

i. PERF Page Store Button. Selection of the PERF
Page button stores the PERF page in the currently boxed
Queue position 1-3.

j. COM Page Store Button. Selection of the COM
Page button stores the COM page in the currently boxed
Queue position 1-3.

k. ASTERISK Page Cycle Button. Selection of the
ASTERISK button cycles through the stored pages in
Queue position order 1-3.

. IMAGE Page Store Button. Selection of the
IMAGE Page button stores the IMAGE page in the cur-
rently boxed Queue position 1-3.

m. VCR Page Store Button. Selection of the VCR Pa-
ge button stores the VCR page in the currently boxed
Queue position 1-3.

n. VIDEO Page Store Button. Selection of the VID-
EO page button stores the VIDEO page in the currently
boxed Queue position 1-3.

2.21.4 MPD Cursor Controller/Enter. Both crewmem-
bers have the capability to select options on the MPD through
the use of cursor controls mounted on the collective Mission
Control Grip (fig—2-22)1and the Optical Relay Tube
(ORT)/TADS Electronic Display and Control (TEDAC) hand-

grips [fig 2-23).

CURSOR
CONTROLLER/ENTER

CURSOR ENTER MISSION
(FAR SIDE) CONTROL
GRIP
CURSOR
DISPLAY
SELECT
1 BA0462

Figure 2-22. Mission Control Grip Cursor Controls

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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CURSOR CONTROLLER/ENTER %

CURSOR
DISPLAY
SELECT

WEAPONS
TRIGGER

Figure 2-23.

Control of the pilot and CPG’s MPD cursor symbols
[2-24, 2-25, 2-26 and [ IETW&A 2-26A] ) in each crew sta-
tion is independent of the other crew station. Bezel button
inputs override simultaneous cursor entered inputs. Cen-
tral crosshairs are presented when in an operating mode
which allows selection of individual symbols. When pick-
ing a symbol, the object to be selected is shown over a
black circle.

LBAD467A

Figure 2-24. MPD Cursor Symbol

During FCR Zoom and TSD page target reference point
creation, the cursor symbol graphic changes to a size en-
compassing the area to be zoomed or to be the target ref-
erence point. FCR Zoom cursor is WHITE in color.

Handgrips
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LASER
TRIGGER

CURSOR
ENTER

LBA0461

LBA1948

Figure 2-25. MPD Cursor Symbol FCR Zoom

Operation

LBA1949

Figure 2-26. MPD Cursor Symbol Target Reference

Point

Figure 2-26A.

LBA5196

[ IEM@&A MPD Cursor Panning
Operation]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.21.5 MPD Cursor Operation. The cursor is posi-
tioned on the MPD by providing a force input in the direc-
tion of desired movement. Cursor speed increases with
increasing force applied. The cursor is positioned to
another display by moving it to the adjacent edge of the
MPD, and then double bumping it over to the next ORT or
MPD display. The cursor can be moved to the center of
the other MPD by selecting the collective Mission Control
Grip or ORT LHG CURSOR Display Select button. Items
or buttons can be selected by pressing the center detent
of the cursor force controller, by pressing the cursor enter
on the collective mission grip, or by selecting the ENTER
pushbutton on the ORT RHG. The cursor is stowed in the
lower left corner of the display 3 minutes after the last use.
If on the TSD or FCR page, and in a valid selection area,
the cursor will remain in that valid selection indefinitely. If
moved from the valid selection area, the cursor will stow
after 3 minutes. The cursor is automatically positioned to
the FCR page’s NTS button when a crewmember who has
the FCR as his selected sight initiates an FCR scan or se-
lects a new next-to-shoot symbol using the cursor. See
[paragraph 2.23 for single DP cursor operations.

2.22 GENERAL STATES OF MPD OPERATION

Crewmembers are provided consistent display feedback
to indicate the current aircraft states. In general, informa-
tion is displayed by exception. If it is not relevant to the
current task or conditions, it will not be presented. For ex-
ample, engine instruments will not routinely be presented
constantly on the MPD after engine startup. However, the
system will provide the ENG page automatically if an
emergency condition occurs. Similarly, controls for radios
which are currently not installed are not presented on the
MPDs.

2.22.1 MPD Color Application. Seven colors are
used to indicate the following conditions:

® Green: Normal (default), advisory conditions

® Red: Warnings, Enemy Threats

® Yellow: Cautions, Hazards

® White: Attention

® Cyan: Friendlies, sky of attitude indicator

® Brown: Ground of attitude indicator

® Partial Intensity of any of these colors, to de-em-
phasize normal conditions. Partial green may
appear blue-green. Partial yellow may appear
brown or orange.

2.22.2 MPD Status Indications and Readouts. Infor-
mation which is provided by a system, such as status in-
dications or digital readouts, are contained within a status
window with rounded cornefls (fig 2-27). Crewmember se-
lected options are indicated by a box.
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Figure 2-27. MPD Status Indicators and Readouts

1. FWD FUEL CELL QTY STATUS
2. FUEL CROSSFEED OPTION

3. AFT FUEL CELL QTY STATUS
4. FUEL TYPE OPTION

5. TIME REMAINING W/CURRENT FUEL STA-
TUS

6. CALCULATED FUEL FLOW STATUS

7. TOTAL REMAINING INTERNAL FUEL QTY
STATUS

8. FUEL TRANSFER OPTION

2.22.3 Bezel Button/Label Not Selectable. |f a button
is not selectable in the current operating mode, and does
not contain relevant information, it is not displayed. If a
button is not selectable in the current operating mode and
does contain relevant information, it is displayed with a
partial intensity barrier, separating it from the adjacent be-

zel button [fig 2-28).
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Figure 2-28. Not Selectable Bezel Edge Barrier

2.22.4 Operation In Progress (OIP). The current state
of buttons are shown in inverse video while their state is
changing, or an operation is in progress. The new state is
shown at the completion of the process in normal video.
Buttons cannot be selected while they are OIP. OIP in-
verse video states are shown on all button presentations
within the aircraft that they affect. Figure 2-13 khows an
example of the inverse video cue used for an operation in
progress.

2.22.5 Command Failed. If an operator command was
not implemented by the system, the button selected is
shown with a white triangle between the button
and text label, pointing to the button to be selected for a
retry. Command fail triangles are shown on all the air-
craft’s affected buttons.

| f#RCD TADS

#RCD TADS

L1 Selected LBA1952

Figure 2-29. Command Failed Bezel Edge Triangle

2.22.6 Data Field Presentation of Invalid or Missing
Data. Data fields, located in a data entry button or the
center area of the page, display the value sent to them,
whether that value is within the specified validity range or
not. If the DTC loaded data is invalid (a checksum error
was found), the data is considered to be missing. If data is
missing for any reason a question mark is presented in the

TM 1-1520-251-10

data field. If this is a result of a system error, or is a non-
standard condition, this question mark will be WHITE in
color.

2.22.7 Bold Font / Characters. Button labels show
bold intensity when the cursor is close enough to the sym-
bol to choose it [[fig—2-30). Upon cursor selection, the
bolded item will be chosen. Bold fonts are also applied to
any characters shown in inverse video, and any charac-
ters which are shown RED or YELLOW in color. Note:
when operating in MONO mode, characters which would
be shown RED or YELLOW during NIGHT mode opera-
tions continue to be shown in bold font.

Text Bolding

Symbol Boldin
y 9 LBA1953

Figure 2-30. Bold Character Presentation

WARNING

While in single display processor opera-
tion, the format presented (including
weapons configuration information)
could belong to the opposite crew mem-
ber.

2.23 MPD PAGES DURING SINGLE DISPLAY
PROCESSOR (DP) OPERATION

During single DP operation, the original four MPD pages
within the aircraft are reduced to two, with the left MPDs of
both crew stations duplicating each other, and the right
MPDs of both crew stations duplicating the other. Once a
display processor has been lost, it will not be recognized
as functioning again for a minimum of 10 seconds. Upon
determining a DP is operational again, the MPDs will re-
tain the same formats as presented during single DP
mode, but in normal DP appearance and functionality. As
a result of the page changes resulting from the failure, any
ongoing crew operations at the time of the transition will
be aborted. KU scratchpad data will be lost. During single
DP operation, the CPG’s cursor symbol graphic changes
so it can be easily seen and separated from the pilot cur-
sor, even if they are both in the home position or format
center [(fig 2-31). The pilots cursor does not change. Both
cursors are visible in both crewstations.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.23.1 MPD Stale Operations. [ JEIN& During MPD
Stale operations (single DP operations only), graphics
and video on the affected display will not be current and
the MPD bezel buttons may not respond to commands.
Once an MPD Stale condition is recognized, the crew
should disregard the information on the stale MPD and
use the functional display. While in single DP with a LEFT
or RIGHT MPD STALE message, display information criti-
cal for maintaining aircraft control should be placed on the
“non-stale” MPD. The aircrew should perform operations
in accordance with SINGLE DP operations. With the
IHADSS/ORT STALE message active the crew should fol-
low procedures as in total HDU Failure (para 9.26.2]b).]

LBA1954

Figure 2-31. CPG MPD Cursor Symbol (Single DP

Operation)

2.23.2 MPD Format Selection. Following a failure of
one of the two DPs, the remaining processor acknowl-
edges the failure and notes the formats originally dis-
played in each of the four MPDs. A priority scheme deter-
mines the presentation of formats. In general, FLT page is
the highest priority format, followed by the ENG page in
the presence of an active warning, and finally the TSD
page. The system identifies whether one of these top
three priority formats are present, and retains the highest
priority page in each crewstation. The FLT page is consid-
ered to be a crucial display because it must be assumed
that if a crewmember has this format shown, he may be
relying upon it for flight. Whenever possible, the FLT,
ENG, and TSD pages are not switched from left to right.

If there are no priority pages presented, pages are re-
tained based on their location: pilot retains his left format,
CPG retains his right format. If a retained page presents
video underlay, then that video is also retained.

2.23.3 MPD Format Appearance. The MPD formats
present bold lines at the top and/or bottom of the format to
provide an indication of the single DP failure. Formats
presenting pilot information will present a WHITE bold line
at the bottom of the page. Formats presenting CPG in-
formation only will present a WHITE bold line at the top of
the page. Formats presenting information which applies to
the entire aircraft will have WHITE bold lines at the top
and bottom of the page[(fig_2-32). Control of the MPD is
based on a “last format select” logic.
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Figure 2-32. Single DP Failure (Fuel)

2.23.4 MPD Format Control. Formats presenting pilot
information can be brought to the left or right set of dis-
plays by selecting them from the pilot station. Formats
presenting CPG information can be brought to the left or
right set of displays by selecting them from the CPG’s sta-
tion. The ownership of the format is assigned to the crew-
member selecting the page (last format select logic). VID
knob and SHARP operations also follow a last-select log-
ic. If either left display’s DAY/NIGHT/MONO knob is set to
MONO, then the left displays of both crewstations will
present only green symbology and video. Similarly, if ei-
ther right display’s DAY/NIGHT/MONO knob is set to
MONO, then the right displays of both crewstations will
present only green symbology and video. Otherwise, full
color symbology and white or green video will be avail-
able. Backlight brightness (BRT range) will be in accor-
dance with that MPD’s DAY/NIGHT/MONO setting.

2.24 KEYBOARD UNIT (KU)

The KU is a multipurpose control through which
the crew can enter alphanumeric and special character
data. The KU has an integrated light emitting diode (LED)
scratchpad display to provide visual feedback for data
entry check, data entering prompts, calculator functions,
and operator validation feedback. The KU communicates
with the display processor via the MUX bus. The KU con-
sists of a scratchpad display, alphanumeric pushbuttons,
calculator function buttons, special function buttons, and a

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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scratchpad display brightness control. When there is no
ongoing MPD data entry button operation, the KU can be
used as a notepad to enter data.

2.24.1 Scratchpad Display. The KU scratchpad ac-
cepts up to 44 characters, and can display up to 22 of
these characters at a time. If the scratchpad exceeds 22
characters, the remaining text can be scrolled in and out
of the scratchpad area using the left or right arrows. The
scratchpad also presents an up to 9 character prompt fol-
lowed by a colon. The scratchpad LEDs can be tested by

selecting the A and + keys simultaneously.
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Figure 2-33. Keyboard Unit (KU)

2.24.2 KU Lighting. The pushbutton brightness is con-
trolled by the interior lights primary knob. Scratchpad bright-
ness is controlled by the knob on the lower left corner of the
unit. When the KU has not been in use for a minute, the dis-
play is not illuminated. Pressing any button or actioning a
data entry key will illuminate the keyboard display.

2.24.3 KU Operation. The KU becomes active in re-
sponse to MPD selection of a data entry button or if user in-
put is required when a reauthentication request is issued by
a Tactical Internet security officer. A short prompt and colon
are presented, indicating the anticipated data to be entered.
No data is accepted by the system from the scratchpad until
ENTER is pressed. Upon selection of ENTER, the DP reads
the scratchpad data and determines its validity. If it is valid,
this data is accepted and the scratchpad blanks. If it is invalid,
the scratchpad data will flash. The next operator keystroke
stops the flashing and allows the crew to edit the data.

2244 KU Keys. The KU provides alphanumeric, decimal,
plus/minus, backspace, insert (space), left arrow, right arrow,
clear, multiply, divide, plus, minus, and enter/equals keys.

TM 1-1520-251-10

2.25 UP-FRONT DISPLAY (UFD)/ENHANCED
UP-FRONT DISPLAY (EUFD)

The UFDs/EUFDs (fig 2-34 and 2-35) provide uninterrupted
presentation of critical information under battery power and
normal electrical power conditions. The first 5 lines of the ac-
tive display is divided by vertical lines into warning, caution,
and advisory areas (columnar, left to right). The next four
lines of the display present VHF, UHF, FM1 and FM2 radio
status. The last line presents total fuel quantity, transponder
(XP) status, and local or Zulu time.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 2-35. [IEIEM /@A Enhanced
Up-Front Display (EUFD)]
Change 4 2-25


flank
Rettangolo

flank
Rettangolo


T™ 1-1520-251-10

2.25.3 Enhanced Up-Front Display (EUFD). The
EUFD|(fig 2-38) is a monochrome, LED display. The dis-
play presents a test pattern to check the LEDs when the
RTS (rocker switch-down) and swap buttons are pressed
simultaneously.

2.255 [ IEM@& EUFD Rocker Switch Push Con-
trols. The EUFD rocker switch push controls are WCA,
IDM, and RTS. The EUFD push button controls are Pre-
set, Enter, Stopwatch, and Swap. The EUFD control knob
is BRT]

a. WCA Control. The WCA rocker switch controls
scrolling of the warning, caution, and advisory lists in the
upper portion of the EUFD. If there are more than seven
warnings, cautions, or advisories to be displayed the verti-
cal lines separating the WCA lists will display a double ar-
rowhead indicating the direction to scroll the WCA lists
into view on the EUFD. The WCA rocker switch is also
used inconjunction with the EUFD Preset Window to se-
lect one of ten presets for tuning the current RTS radio.

b. IDM Control. The IDM rocker switch controls the
selection of a radio for IDM transmission. The inverse dia-
mond symbol is your current IDM transmit radio. The dia-
mond symbol is the other crew member’s IDM tranmit radio.
When both crew members have the same radio selected for
IDM transmit the symbols merge into a solid block symbol.
The IDM rocker switch allows cycling up or down through the
available radios to select an IDM transmit radio. The IDM

rocker switch can be momentarily pressed for single radio
selection or continually pressed to scroll through the available
radios. Selection of the IDM rocker switch is circular such that
selection beyond the top or bottom of the list of available ra-
dios will cause the IDM tranmit symbol to be displayed at the
bottom or top of the list.

c. RTS Control. The RTS rocker switch controls
the selection of a radio for voice transmission. The left fac-
ing solid triangle is your current voice transmit radio. The
right facing solid triangle is the other crew member’s voice
transmit radio. The RTS rocker switch allows cycling up or
down through the available radios to select a voice trans-
mit radio. The RTS rocker switch can be momentarily
pressed for single radio selection or continually pressed to
scroll through the available radios. Selection of the RTS
rocker switch is circular such that selection beyond the top
or bottom of the list of available radios will cause the RTS
transmit symbol to be displayed at the bottom or top of the
list. NOTE: The RTS switch located on the cyclic grip only
allows cycling down through the available radios.

d. Preset (P) Control. The Preset button opens or
closes the EUFD Preset Window on the EUFD display.
The EUFD Preset Window is used to select one of ten pre-
sets, in order to tune a single channel frequency into the
current RTS radio.

e. Enter Control. The Enter button is used to initi-
ate a tune of the current RTS radio, based on the preset
select arrow symbol displayed in the EUFD Preset Win-
dow. Depressing the Enter button when the preset select
arrow symbol is displayed in the EUFD Preset Window will
close the EUFD Preset Window, regardless of whether or
not the preset selected is valid (i.e. an invalid preset will
not actually tune, but the EUFD Preset Window will close).
Depressing the Enter button when the preset select arrow
symbol is not displayed in the EUFD Preset Window will
not close the EUFD Preset Window, nor initiate a tune.

f. Stopwatch Control. The Stopwatch button
starts, stops, and resets the stopwatch function. The stop-
watch timer field is displayed in the lower right portion of
the EUFD display, above the clock field. Depressing the
Stopwatch button for the first time will start the stopwatch
timer. Depressing the Stopwatch button again will stop the
stopwatch timer. To continue the stopwatch timer the
Stopwatch button can be depressed again. To reset the
stopwatch timer, the Stopwatch button needs to be held
depressed for approximately 2 seconds. The stopwatch
timer field is not displayed when reset. The stopwatch tim-
er function is independent in each crew station.

g. Swap Control. The Swap control [/ swaps the cur-
rent RTS radio, encryption, and IDM net configuration with
the standby radio, encryption, and IDM net configuration.

h. BRT Control. The BRT control varies the bright-
ness of the EUFD.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section |I.
2.26 EMERGENCY EQUIPMENT

Emergency equipment on the helicopter consists of a
Canopy Jettison System, Stores Jettison System, porta-
ble fire extinguisher, Engine and Auxiliary Power Unit
(APU) Fire Detection/Extinguishing System, two first aid

ability Equipment - CBR Blower.] [ IETW@& Emergency
equipment also includes Survivability Equipment - CBR
Blower, Emergency Locator Transmitter and Underwater
Acoustic Beacon.]

2.27 CANOPY JETTISON SYSTEM

The canopy jettison system is installed to provide a rapid
emergency exit for the crewmembers. The transparent
portions of the four canopy side panels can be jettisoned
by means of a detonating cord installation. The system is
controlled manually.

WARNING

To prevent eye injury, pilot and CPG hel-
met visors should be down prior to
canopy jettison. Debris may be expelled
50 feet outward.

The CANOPY JETTISON handled(fig 2-36) are located in
the upper left area of the instrument panel in each crew
station. The handles incorporate a safety pin which is to
be removed before flight. Canopy jettison is accomplished
by turning the handle 90°, releasing, and pushing in
(TURN 90° PUSH). An external ground crew handle is lo-
cated under a quick release panel directly forward of the
forward crew compartment windshield. All four canopy
side panels are jettisoned by activating any of the three
jettison handles.

TM 1-1520-251-10
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Figure 2-36. CANOPY JETTISON Handle

2.28 STORES JETTISON SYSTEM

NOTE

Only that crewstation arming the stores jetti-
son panel can de-arm it. Once armed, either
crewstation can activate jettison.

2.28.1 STORES JETTISON Panel. Pressing one or
more of the alternate action pushbuttons on the STORES
JETTISON panel will illuminate the selected
pushbutton(s) to indicate that the stores jettison function
at selected stations is ARMed. Pressing an illuminated
pushbutton a second time will cause that pushbutton’s
light to be extinguished, indicating that stores jettison at
that station is no longer ARMed. Pressing the recessed
JETT pushbutton will cause stores to be jettisoned from
all ARMed stations.

STORES JETTISON
L OUTBDmL INBD R INBD R OUTBD

™ )
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Figure 2-37. STORES JETTISON Panel
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2.28.2 Emergency Stores Jettison (JETT)
Switch. Pressing the guarded JETT switch on the flight
control section of the collective flight control grip [(fig 2-38)
will cause all external stores to be jettisoned from the air-
craft at the same time.

EMERGENCY
JETTISON SWITCH
(GUARDED)

LBA0465

Figure 2-38. Emergency Stores Jettison (JETT)
Switch

2.29 PORTABLE FIRE EXTINGUISHER

WARNING

Exposure to high concentrations of fire
extinguishing agent or decomposition
products should be avoided. The gas
should not be allowed to contact the
skin; it could cause frostbite or low tem-
perature burns. If agent comes in contact
with the skin, seek medical help immedi-
ately.

A pressurized fire extinguisher is mounted on a quick re-
lease support located in the Extended Forward Avionics
Bay (EFAB) fairing aft of the right EFAB access door and
above the main landing gear wheel. It is accessible
through a hinged access panel which is marked FIRE EX-
TINGUISHER INSIDE. The fire extinguisher compound is
released by a hand operated lever located on top of the
extinguisher. Inadvertent discharge of the bottle is pre-
vented by a breakaway safety wire across the actuating
lever. Operating instructions are printed on the fire extin-
guisher.

2.30 ENGINE AND APU FIRE DETECTION/
EXTINGUISHING SYSTEM

Two optical sensors, which react to visible flames are lo-
cated in each engine compartment and in the APU

compartment. In case of a fire, amplified electrical signals
from the sensors illuminate the appropriate pushbutton
switch on the FIRE DET/EXTG panel [(fig 2-39).

2.30.1 Engine and APU Fire Extinguishing
Bottles. Fire extinguishing agent is stored in two spheri-
cal bottles each containing a nitrogen precharge. The
bottles, designated as primary (PRI) and reserve (RES),
are mounted on the fuselage side of the engine 1 firewall.
Bottle integrity may be checked by inspecting the thermal
relief discharge indicator disk (viewed from below the left
engine nacelle). A pressure gage on each bottle indicates
the nitrogen precharge pressure.

ENG | APU ENG 2

¥ — 7
FIRE FIRE FIRE
RDY RDY j RDY

PRI RES

TEST
DISCH 0 @ 2 DISCH

FIRE DET/EXTG

LBA2547

Figure 2-39. Fire Detection/Extinguishing Panel

2.30.2 Fire Detection/Extinguishing (FIRE DET/EXTG)
Panel. Each crew station contains a FIRE DET/ EXTG
panel. FIRE warning lights are combined with Ready
(RDY) lights in alternate action pushbutton switches. The
FIRE/RDY pushbutton switches have hinged cover
guards to prevent inadvertent actuation. The color of each
legend is NVIS yellow. The RDY, Primary (PRI) Discharge
(DISCH), and Reserve (RES) DISCH legends are NVIS
green. The PRI DISCH and RES DISCH lights are mo-
mentary action pushbutton switches.

NOTE

When positioning the fire detection test
switch to position 1 or 2, hold the test switch
in the TEST position for approximately 2 se-
conds before releasing it to the spring
loaded center position (OFF) to ensure full
voice warning activation. If the above proce-
dure is not followed, the crew will not receive
a proper response to the test initiation and
may not receive a full voice warning reply of
all circuits.

a. Fire Detection Circuit TEST Switch. The TEST
switch is a three position toggle switch used to test fire
detection circuits 1 and 2. The switch is spring loaded to
center (OFF) position.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Placing the TEST switch in the left (1) position tests one-
half of the fire detection circuit for each engine, the APU,
and the aft deck overheat sensors, and tests the master
warning light and voice warning. All three FIRE switches
illuminated confirms all circuits are operable.

Placing the TEST switch in the right (2) position tests the
other half of the fire detection circuit in the same manner.
All three FIRE switches and both DISCH switches illumi-
nated confirms all circuits are operable.

Failure of a pushbutton to illuminate or a voice warning to
annunciate during either test indicates a fault in the circuit
being tested.

b. FIRE Lighted Pushbutton. The FIRE pushbut-
ton is used to isolate a fire and arm that area’s fire extin-
guishing system. When sensors detect a fire in either en-
gine nacelle or the APU compartment, the FIRE
pushbutton legend associated with that area will illumi-
nate in both crewstations along with the master warning
light and voice warning. When the warning occurs, the
MPD will autopage to the ENG Emergency format.

WARNING

® Ensure the aircraft controls are con-
figured for single engine operation
prior to pressing the illuminated FIRE
pushbutton.

® Pressing the FIRE pushbutton (wheth-
er illuminated or not) will shut off the
fuel to the selected engine or APU.
This action can only be reversed from
within the same crewstation.

(1) Pressing the illuminated FIRE pushbutton will
arm the fire extinguishing system, shut off fuel flow to the
indicated engine or APU, shut off bleed air from the indi-
cated engine or APU, close the cooling louvers to the indi-
cated engine, turn off the voice warning message, and
turn off the master warning light. When the RDY light is
ON, the system is armed.

(2) Pressing the same FIRE pushbutton a second
time (in the same crew station) will reverse the above
functions and disarm the fire extinguishing system.

NOTE

The FIRE switches will remain illuminated
until the sensors no longer detect a fire. For
a crewstation to discharge or reset the sys-
tem, that crewstation FIRE pushbutton must
be armed/dearmed.

TM 1-1520-251-10

c. Fire Extinguisher Discharge (DISCH) Lighted
Push Button Switches. When a FIRE pushbutton has
been armed and the RDY light is ON, pressing the illumi-
nated PRI DISCH pushbutton will discharge the primary
fire bottle and extinguish the DISCH light, indicating the
primary fire bottle has discharged and is no longer avail-
able. If this fails to extinguish the fire and the FIRE light is
still illuminated, pressing the illuminated RES DISCH
pushbutton will discharge the reserve bottle and extin-
guish the DISCH light, indicating the reserve fire bottle is
discharged and no longer available.

2.30.3 Aft Deck Fire. Three pneumatic fire/overheat
detectors are located in the aft deck area. One detector is
mounted on the main transmission support, and one on
each of the two firewall louver doors. A transmission aft
deck fire warning is provided by crewstation voice mes-
sage, flashing master warning pushbutton, UFD/EUFD
and MPD warning messages. There is no extinguishing
agent for the aft deck area.

2.31 FIRST AID KITS

The helicopter is equipped with two first aid kits, one on
the inside aft portion of the pilots right canopy panel and
one on the lower side of the CPGs left console. The loca-
tion of the first aid kits is shown in

2.32 MASTER ZEROIZE SWITCH

CAUTION

The use of the MASTER ZEROIZE switch
is a "Last Ditch” procedure that should
be used only when the compromise of
classified information to hostile forces is
imminent. This procedure causes physi-
cal damage to aircraft circuit cards, and
should not be used as a normal opera-
tion procedure.

The MASTER ZEROIZE switch[{fig 2-40), located on the
right side instrument panel in pilot and CPG stations, is a
toggle switch covered by a red guard secured with safety
wire. MASTER ZEROIZE erases all DTC data and all
FCR data including FCR programming from non-volatile
memory (NVM). It includes a destructive zeroize of the
non-volatile memory of the FCR Programmable Signal
Processor (PSP) in addition to the data listed in the de-
scription of the EMERGENCY panel ZEROIZE switch in
MASTER ZEROIZE does not zeroize any of
the User Data Modules (UDM). In order to zeroize, the air-
craft must have power and the FCR must be ON.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 2-40. Master Zeroize Switch

2.33 SURVIVABILITY EQUIPMENT

er] [ IEN@& Survivability equipment includes a CBR
Blower, Emergency Locator Transmitter and Underwater
Acoustic Beacon.]

2.33.1 CBR Blower. The Chemical, Biological, Radio-
logical Filter/Blower (CBR) blower system is capable of
providing filtered air to the flight crew, when the cockpit air
supply is believed to be contaminated. Each crewmember
carries his own CBR mask on board. The CBR mask is at-
tached to the external power source located on the left
side of the crew seat in each crew station.

2.33.2 [ IEN@ Emergency Locator Transmitter
(ELT)]. The ELT is provided to allow search/rescue
teams to locate the aircraft and/or the crew. The ELT can
be actuated either by internal gravity switches (crash) or
manually using the OFF-TEST/ARM/ON switch
[2-40A). The ELT is located behind the CPG seat on the
right side. It can be removed, as required, and carried with
the crew. The ELT is battery operated and fully self-con-
tained. The ELT is equipped with a lanyard that has an at-
tached shorting plug. The shorting plug is used to de-acti-
vate the gravity switches. The shorting plug should be
installed at all times except when flying (at the discretion
of flight crew). Installing the shorting plug eliminates acci-
dental activation of the transmitter. The shorting plug must

be removed and stowed during normal flight. The trans-
mitter transmits an intermittent tone at 121.5 MHz and
243.0 MHz simultaneously.

o ARM
TEST ON

FOR AVIATION
EMERGENCY USE ONLY

LBA5502

Figure 2-40A. [IEW& Emergency Locator

Transmitter]

The OFF-TEST/ARM/ON switch is a three position switch
that is spring loaded from the OFF-TEST position to the
ARM position. It must be manually placed in the ON posi-
tion or to the ARM position from the ON position.

NOTE

Transmitter test shall only be performed dur-
ing the first five minutes after the hour.

The OFF-TEST position has two functions:
(1) To turn the transmitter off.
(2) To check power output (battery condition).

The ARM position allows for the ELT to start transmitting
(if shorting plug is removed) if either of the G-switches
(360 degree and/or vertical switch) are actuated.

The ON position allows for transmitting manually.

2.33.3 [IEIM@&A Underwater Acoustic Beacon]. The
UAB is provided to allow search/rescue teams to locate
the aircraft if it has been ditched. The UAB is actuated by
water (salt or fresh). The UAB is located forward of the pi-
lot's left control pedal. The UAB is is battery operated and
completely self-contained. When actuated, the UAB
transmits at 37.5 KHz.
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2.34 ENGINES

The T700-GE-701 and T700-GE-701C engines
are front drive turboshaft engines of modular
construction. One horizontally mounted engine is housed
in an engine nacelle on each side of the fuselage aft of the
main transmission above the wing. The engine is divided
into four modules: cold section, hot section, power turbine
section, and accessory section.

2.35 COLD SECTION MODULE

The cold section module includes the main frame, diffuser
and mid frame assembly, the inlet particle separator, the
compressor, the output shaft assembly, and associated
components. The compressor has five axial stages and
one centrifugal stage. There are variable inlet guide vanes

ALTERNATOR

OIL PRESSURE
SENSOR

OIL DRAIN PLUG

OIL FILTER BYPASS SENSOR
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ENGINES AND RELATED SYSTEMS

and variable stage 1 and stage 2 stator vanes. Compo-
nents mounted on the cold section module are: the Digital
Electronic Control (DEC) olI®/Electronic Control Unit
(ECU) |dll, history recorder/history counter, ignition sys-
tem, and electrical cables as well as the accessory section
module.

2.36 HOT SECTION MODULE

The hot section module consists of three subassem-
blies: the gas generator turbine, the stage 1 nozzle as-
sembly, and the annular combustion liner.

2.37 POWER TURBINE SECTION MODULE

The power turbine module includes a two stage power tur-
bine and exhaust frame. Mounted on the power turbine
module is the thermocouple harness, the torque and over-
speed sensor, and the Np sensor.

OIL FILTER IMPENDING BYPASS BUTTON

CHIP DETECTOR

FUEL PUMP

FUEL FILTER

SWIRL VANES

FRONT VIEW

LBA0104

Figure 2-41. T700-GE-701/T700-GE-701C Engine (Sheet 1 of 2)
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Figure 2-40. T700-GE-701 / T700-GE-701C Engine (Sheet 2 of 2)
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2.38 ACCESSORY SECTION MODULE

The accessory section module includes the top mounted
accessory gearbox and the following components: a hy-
dromechanical unit (HMU), a fuel boost pump, oil filter, oil
cooler, alternator, oil lube and scavenge pump, particle
separator blower, fuel filter assembly, chip detector, oil/fil-
ter bypass sensors, oil/fuel pressure sensor, overspeed
and drain valve (ODV), and an air turbine starter.

2.39 ENGINE COOLING

Each engine is cooled by air routed through the engine
nacelle. Airflow is provided by eductor pumping action of
the infrared suppressor. Fixed louvers on the top and bot-
tom of the aft portion of each nacelle and movable doors
in the bottom forward portion of each nacelle accelerate
convection engine cooling after shutdown. The movable
door is shut by engine bleed air pressure during engine
operation and is spring loaded to open during engine
shutdown.

2.40 AIR INDUCTION SYSTEM

The engines receive air through a bell mouth shaped na-
celle inlet at the front of the engine. Air flows around the
nose gearbox fairing before entering the engine nacelle
inlet. From the inlet, air continues through canted vanes in
the swirl frame where swirling action separates sand,
dust, and other particles. Separated particles accumulate
by centrifugal force in a scroll case. The particles are
ejected overboard via a blower which forces them through
a secondary nozzle of the infrared suppression device.
Clean air, meanwhile, has passed through a swirl vane
which straightens the airflow and channels it into the com-
pressor inlet.

2.41 ENGINE AND ENGINE INLET ANTI-ICING
SYSTEM

CAUTION

To prevent damage to the engines, the
engine anti-ice system shall be manually
activated when the aircraft is flown in
visible moisture and Free Air Tempera-
ture (FAT) is less than +41 °F / +5 °C.

The engine anti-ice system includes the engine, the en-
gine inlet fairings, and the nose gearbox fairings. Engine
fifth stage bleed air is used to heat the swirl vanes, nose
splitter, and engine inlet guide vanes of each engine. The
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nose gearbox fairing is an electrically heated fairing to
prevent the formation of ice on each engine nose gearbox
fairing. Operation of the system may be automatic or
manual. Engine anti-ice controls are described in section
IX.

2.42 ENGINE FUEL CONTROL SYSTEM

The engine has a conventional fuel control system: power
control lever position and the degree of collective pitch ba-
sically establish the power output demands placed on the
engines. Engine power is trimmed automatically through
interaction of the HMU and the ECU E8ll/DEC iilI8. The
ECUHJ/DEC of each engine exchanges torque sig-
nals with the opposite engine to achieve automatic load-
sharing between engines.

2.42.1 Fuel Boost Pump. A low-pressure suction fuel
boost pump is installed on the front face of the engine ac-
cessory gearbox. It ensures that the airframe fuel supply
system is under negative pressure, thus reducing the dan-
ger of fire in case of fuel system damage. If the ENG 1
FUEL PSI or ENG 2 FUEL PSI caution message appears
at idle speed and above, it could indicate a leak or restric-
tion in the helicopter fuel system or a failed engine boost

pump.

2.42.2 Fuel Filter. A fuel filter is located between the
fuel boost pump and the high-pressure pump in the HMU.
If this filter becomes clogged and impedes the passage of
fuel, a bypass valve permits fuel to bypass the filter. The
differential pressure initiating bypass actuates the fuel-
pressure bypass sensor, thus causing the FUEL1 BYP or
FUEL2 BYP caution to appear. An impending filter bypass
button on the filter housing pops out when filter element
differential pressure indicates impending bypass.

2.42.3 Hydromechanical Unit.. The HMU provides
metered fuel to the combustor to control the gas generator
(Ng) speed. The HMU contains a high pressure fuel
pump to supply fuel to the metering section. The HMU re-
sponds to mechanical inputs from the aircrew through the
power available spindle (PAS) and the load demand
spindle (LDS). The PAS is mechanically connected to the
pilot's power levers while the LDS is connected to a bell-
crank attached to the collective servo. The HMU regulates
fuel flow and controls positioning of the inlet guide vanes,
variable compressor stage 1 and 2 vanes as well as the
anti-ice and start bleed valve in response to engine inlet
air temperature, compressor discharge air pressure, Ng
speed, PAS and LDS positioning, and the ECU [{ill, DEC
701CH
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The HMU will additionally provide Ng overspeed protec-
tion in the event the gas generator exceeds 108 - 112%.
When an Ng overspeed is sensed, fuel flow to the com-
bustor is stopped within the HMU which causes the en-
gine to flame out.

2.42.4 Overspeed and Drain Valve (ODV). The ODV
responds to a signal from the ECU/DEC. Under normal
operation, fuel is routed from the HMU via the oil cooler
and through the ODV to the combustor. When an Np over-
speed condition is sensed, a signal from the ECU ll/
DEC closes a solenoid in the ODV, thus routing fuel
back into the HMU. All residual fuel is drained overboard.
Fuel flow to the fuel manifold ceases, and the engine
flames out.

2.43 ENGINE ELECTRICAL SYSTEM

2.43.3 Digital Electronic Control [fi§ff®. The DEC is
mounted in the same location as the ECU. The DEC can
be overridden like the ECU by momentarily advancing the
engine POWER lever to LOCKOUT. The DEC, which in-
corporates improved technology, performs the same func-
tions as the ECU except for the following functional and
control improvements. The DEC can be fully powered by
either the engine alternator or by 400 Hz, 120 Vac aircraft
power. It incorporates logic which will eliminate torque
spike signals during engine start-up and shutdown. The
DEC control logic contains a Maximum Torque Rate At-
tenuator (MTRA) feature designed to reduce the risk of
exceeding the dual engine torque limit during uncompen-
sated maneuvers. These are any maneuvers where pedal
or cyclic inputs are made but no collective control input oc-
curs. For example, large transient engine torque increase
can occur during left pedal and left lateral cyclic inputs
when performing maneuvers such as rapid hovering turns
or forward flight roll reversals. The MTRA is designed to
reduce fuel flow and limit rate of torque increase to
approximately 12% per second when transient engine
torque exceeds 100% during an uncompensated maneu-
ver. However, any collective control increase during the
maneuver can override the MTRA and normal maximum
engine torque rate increase can be achieved. The MTRA
feature is not active in the DEC logic under single engine
conditions. The DEC contains an automatic hot start pre-
venter (HSP). The DEC also provides signal validation for
selected input signals within the electrical control system.
Signals are continuously validated when the engine is op-
erating at flight idle and above. If a failure has occurred on
a selected input signal, the failed component or related
circuit will be identified by a pre-selected fault code. Fault
codes[(Table 2-1) will be presented on the engine torque
display located on the aircraft ENG page.
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Fault codes will be displayed starting with the lowest code
for four seconds on/two seconds off, rotating through all
codes and then repeating the cycle. The fault codes will
be displayed on the engine torque vertical tape and digital
display only when all of the following conditions are met:

® Ng less than 20 percent

® Np less than 35 percent

® Other engine shutdown

® Aircraft 400 Hz power available
The fault codes can be suppressed by pressing either
OVSP TEST switch. The fault codes can be recalled by
again pressing either OVSP TEST switch. Once a failure
has been identified, the fault code will remain available for

diagnostic indication until starter dropout on the next en-
gine start.

Table 2-1. Signal Validation - Fault Codes

Signal Failed Diagnostic indication on
Torque Display
(+ 3% Tolerance)

DEC 15%

Np Demand Channel 25%

Load Share 35%

TGT Channel 45%

Alternator Power 55%

Ng | Channel 65%

Np Channel 75%

Torque and Overspeed 85%
Channel

Hot Start Prevention 95%
Channel

Aircraft 400Hz Power 105%

Collective Channel 115%

2.43.4 Engine TGT Limiter Function @ifl§. The DEC
incorporates a steady state dual and single TGT limiting
function which restricts fuel flow within the HMU to prevent
engine overtemperature. The limiting function has an in-
herent +/- 4° C variance factor. In addition to the limiter
variance, the resistance in the cabling and circuitry be-
tween the DECU and the SP, DP, and MPD ENG page is
enough to produce a +/-8° C variance factor. Applying the
sum of these two factors, the dual engine limiter setting is
allowed a value of 867 +/- 12 (855-879)° C and the single
engine (contingency power) limiter setting is allowed a
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value of 896 +/- 12 (884-908)° C. The TGT limiter setting
for a particular engine can change within these ranges
over a period of time.

2.43.5 Hot Start Prevention {ifl8. The hot start pre-
vention (HSP) system is a part of the DEC and prevents
overtemperature during engine start. The HSP system re-
ceives power turbine speed (Np) signal, gas generator
speed (Ng) signal, and turbine gas temperature (TGT).
When Np and Ng are below their respective hot start ref-
erence, and TGT exceeds 900° C an output from the HSP
system activates a solenoid in the overspeed and drain
valve. This shuts off fuel flow and causes the engine to
shut down. The HSP system will not operate if aircraft 400
Hz power is not present at the DEC. The HSP system can
be turned off by pressing and holding either OVSP TEST
switch during the engine starting sequence.

2.43.6 Fuel Pressure Warning System. The engine
fuel pressure warning system for each engine consists of
a pressure switch that will cause the ENG1 FUEL PSI or
ENG2 FUEL PSI caution messages to be displayed when
fuel pressure drops below 8 psi.

2.43.8 Engine Alternator [{ifl8. The engine alternator
supplies AC power to the ignition circuitry and DEC for its
control function. Additionally, it also provides the Ng
speed signal to the aircraft. When the engine alternator
power to the DEC is lost, aircraft 400 Hz, 115 Vac power is
provided to prevent an engine overspeed condition. En-
gine operation and Np and torque signals are not affected.
If the portion of the engine alternator providing the Ng sig-
nal to the aircraft is lost, the Ng indication for the affected
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engine will be 0.00 %, the engine out warning for that en-
gine will be annunciated, and the capability to start that
engine will be lost.

2.43.9 Ignition System. Each engine has an ignition
exciter unit with two igniter plugs. The exciter unit receives
power from its engine alternator. The MSTR IGN keylock
switch on the pilot engine power lever quadrant is an en-
abling switch to the ENG START switches. When an ENG
START switch is placed to START, pneumatic motoring of
the engine starter takes place and the ignition system is
energized. Ignition cutout is automatic after the engine
starts. Following aborted starts Operating
Procedures and Maneuvers), the engine must be motored
with the ignition system disabled. This is done by placing
the ENG START switch to IGN ORIQE. Chaptér 5 con-
tains the starting cycle limitations.

2.44 ENGINE OIL SUPPLY SYSTEM

Each engine is lubricated by a self-contained, pressur-
ized, recirculating, dry sump system. Included are oil sup-
ply and scavenge pumps, an emergency oil system, an in-
tegral oil tank, a filter, an oil cooler, and seal pressurization
and venting. An inline chip detector, located down stream
of the scavenge pump, causes a caution message to be
displayed if metal chips are detected.

2.44.1 Engine Emergency Oil System. Small oil res-
ervoirs, built into the engine oil sumps, are kept full during
normal operation by the oil pump. If oil pressure is lost, oil
will bleed slowly out of these reservoirs and be atomized
by air jets thus providing an oil mist lubrication for the en-
gine bearings for thirty seconds at 75% Ng. A caution
message will be displayed when oil pressure drops below
20 - 25 psi.

2.44.2 Oil Tank. Pertinent oil grades and specifications
are in Section XV. The filler port is on the right side of the
engine. The oil level is indicated by a sight gage on each
side of the tank. Oil is supplied to the oil pump through a
screen. The scavenge pump returns oil from the sumps to
the oil tank through six scavenge screens.

2.44.3 Oil Cooler and Filter. Scavenge oil passes
through an oil cooler before returning to the tank. It is
cooled by transferring heat from the oil to fuel routed
through the cooler. If the oil cooler pressure becomes too
high, a relief valve will open to dump scavenge oil directly
into the oil tank. Oil discharged from the oil pump is routed
through a disposable element filter. As the pressure differ-
ential across the filter increases, the first indication will be

a popped impending bypass button. As the pressure in-
creases further, a caution message will be displayed on
the UFD/EUFD. During engine starting, with oil tempera-
ture below the normal operating range, pressure may be
high enough to close the oil filter bypass sensor switch. In
this situation, the advisory message will remain on until
the oil warms up and oil pressure decreases. The impend-
ing bypass indicator has a thermal lockout below 100° F
(38° C) to prevent the button from popping.

2.44.4 Engine Chip Detector. Each engine chip detec-
tor is mounted on the forward side of the accessory gear-
box. It consists of an integral magnet, electrical connector,
and a housing. A removable screen surrounds the mag-
net. The detector attracts magnetic particles at a primary
chip detecting gap. If chips are detected, a message will
be displayed on the UFD/EUFD. These chip detectors are
of the non-fuzz burning type.

2.45 ENGINE STARTING SYSTEM

The engine uses an air turbine starter for engine starting.
System components consist of the engine starter, a start
control valve, an external start connector, check valves,
controls, and ducting. Three sources may provide air for
engine starts: APU bleed air, engine bleed air, or an ex-
ternally connected ground source. In any case, the start
sequence is the same. With the MSTR IGN switch to
BATT, placing the ENG START switch momentarily to
START will initiate an automatic start sequence. An ENG1
START or ENG2 START advisory message will appear
when an engine start is initiated. Compressed air is then
directed through the start control valve to the air turbine
starter. As the air turbine starter begins to turn, an overrun
clutch engages which causes the engine to motor. The
starter turbine wheel and gear train automatically disen-
gage from the engine when engine speed exceeds starter
input speed. At approximately 52% N, air to the starter
shuts off, and ignition is terminated. If the engine does not
start, the POWER lever must be returned to OFF and the
ENG START switch must be placed at IGN ORIDE (which
aborts the automatic engine start sequence) momentarily
before another start is attempted.[Chapter 8| explains
abort start procedures, and_Chapter § contains the start
cycle limits. If the engine is equipped with a DEC il
fuel flow to the engine will be automatically shut off if TGT
exceeds 900 °C during the start sequence. If this occurs,
the POWER lever must be returned to OFF and the ENG
START switch must be placed in IGN ORIDE (which
aborts the automatic engine start sequence).

2.45.1 APU Engine Start. The APU provides bleed air
for engine start. A complete description of the APU ap-
pears in Section XII.
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2.45.2 Engine Bleed Air Start. Either operating engine
bleed air may be used to start an engine that has failed in
flight or engine not started by APU/AGPU during aircraft
ground start. The single engine starting sequence is the
same as for APU/AGPU starting except; that the source of
air pressure is provided by the operating engine. When
using this technique ensure adequate bleed air pressure
is available by increasing collective pitch to a value that
will increase Ng of the bleed air source engine to a mini-
mum of 95%.

2.45.3 External Source for Engine Starting. An exter-
nal air receptacle under the No. 1 engine nacelle provides
an attachment point for an air line to start either engine
from an external source. The assembly contains a check
valve to prevent engine bleed air or IPAS pressurized air
from being vented overboard.

2.46 INFRARED (IR) SUPPRESSION SYSTEM

The IR suppression system consists of the primary nozzle
and three secondary nozzles. The primary nozzle is
mounted to the engine exhaust frame and directs exhaust
gases into the secondary nozzle. The three secondary
nozzles are attached and sealed to the engine nacelle.
During engine operation, exhaust gases are cooled by air
drawn through the transmission area by a low pressure
area created by the eduction action of the primary nozzle.
Angles of the primary and three secondary nozzles pre-
vents a direct view of the hot internal engine components.
The cooler air is mixed with the hot air in the three second-
ary nozzles cooling the exhaust gases.

2.47 ENGINE CONTROL SYSTEM

The engine control system consists of the engine power
lever quadrant, the engine chop controls, the load de-
mand system, and the overspeed protection system.

2.47.1 Engine Power Lever Quadrant. The POWER
lever quadrants [fig _2-42) allow either crewmember to
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manage engine power. The two quadrant control panels
are different, although the POWER levers are identical.
Friction however, can be set on only the pilot levers. The
POWER levers have four detent positions: OFF, IDLE,
FLY, and LOCKOUT. The pilot detent override controls
are mechanical while the CPG's are electrically operated.
Movement of either POWER lever moves a cable to me-
chanically shut off fuel or to set Ng speed. For flight, the
lever is advanced to FLY. By moving the POWER lever
momentarily to LOCKOUT, then retarding past FLY, Ng
speed may be manually controlled. With the POWER le-
ver at LOCKOUT, the TGT limiting system is deactivated,
and TGT must be closely monitored and controlled. The
overspeed protection system is not disabled in the LOCK-
OUT position.

CAUTION

® Conditions permitting, POWER levers
should be retarded to IDLE before re-
setting CHOP button.

® Application of collective during CHOP
operations will cause the Load De-
mand system to allow the engines to
spool up.

® \With the POWER levers in FLY, reset-
ting the CHOP button will cause an er-
roneous ENG1 and ENG2 OUT warn-
ing to be activated.

2.47.2 Pilot and CPG Engine Chop Control. A CHOP
button is located on both the pilot and CPG collective flight
grips and is protected by a red spring loaded guard. When
the engine CHOP button is pressed, the speed of both en-
gines is reduced to idle; and a warning message will ap-
pear on the UFD/EUFD. The engine chop circuit is reset
by pressing the CHOP button a second time.
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Figure 2-42. POWER Lever Quadrants

2.47.3 Engine Load Demand System. When the en-
gine POWER lever is in FLY, the ECU i{8ll/DEC and
HMU respond to collective pitch position to automatically
control engine speed and provide required power. During
emergency operations when the POWER lever is moved

to LOCKOUT and then retarded to an intermediate posi-
tion, between IDLE and FLY, the engine will respond to
collective input, but control of engine speed is no longer
automatic and must be managed manually using the

POWER lever.
WARNING

The T700-GE-701 and T700-GE-701C en-
gine is designed to shut down when an
overspeed condition is sensed. The
OVSP TEST circuit trips at 95 - 97% Np
and should never be performed in flight.
A power loss will result. Only mainte-
nance is authorized to make this check.

2.47.4 Np Overspeed Protection System. The over-
speed protection system prevents turbine overspeed. The
system receives power turbine speed signals from the
torque and overspeed sensors located in the exhaust
frame. If the Np meets or exceeds 119.6: 1 %, two fre-
guency sensing circuits output a signal to the overspeed
system which causes the Overspeed Drain Valve (ODV)
to shut off fuel flow to the engine. Two overspeed test
switches are located on the CHK OVSP TEST/GEN RST
panel (fig 2-43)| The switches, labeled CKTA and CKTB,
permit the use of two separate circuits to test each engine
in the normal power turbine speed range. The overspeed
test switches are used during maintenance operational
checks.

CHK OVST TEST GENRST
ENG 1
OFF GEN 1 GEN2
ENG 2
CKT A CKTB
LBA0020

Figure 2-43. Check Overspeed Test/Generator
Reset Panel

2.48 ENGINE (ENG) PAGE INDICATION

Engine operational parameters are indicated on the En-
gine (ENG) page. The ENG page has three formats: a
“Ground” format, an “In-Flight” format and an “Emergen-
cy” format. Engine performance data is provided on the
PERF page and is described if_Chapter 7. The controls
and displays necessary to establish engine and aircraft
torque factors (ETF/ATF) are located on the ETF page
which is also described in[Chapter 7]

2.48.1 ENG Page Ground Format. At aircraft power
up, the left MPD in both crew stations defaults to ENG

ground format page |(fig 2-44).
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a. ENG Page Instruments. ENG page instruments
display torque, engine and main rotor indications in the
upper area of the format (fig 2-44.] Table 2-2)l Operation of
these systems is indicated by color digital readouts and
vertical tapes with operational limit markings.

(ENGINE 1
OIL PSI

LBA-30

Figure 2-44. ENG Page Instruments

NOTE

The following descriptions of ENG page in-
dications give ranges of those displays. Re-
fer to[Chapter 5§ for system limits, instrument
markings, and restrictions.

Table 2-2. Engine Instruments Displays

1. Engine 1 Torque (TORQUE %).
Tape: 0 to 130% resolution 1%.
Digital Readout: 0 to 255%, resolution 1%.

2. Engine 2 Torque (TORQUE %).
Tape: 0 to 130% resolution 1%.
Digital Readout: 0 to 255%, resolution 1%.

3. Engine 1 Turbine Gas Temperature (TGT °C).
Tape/Digital Readout: 0° to 999 °C, resolution 1°.

10.

11.

b. Ground Format Indications.
the ENG page ground format displays engine oil pressure
and hydraulic pressure information in digital form
[2-45). The ground format will be displayed if the starter is
engaged during flight. The ENG page ground format dis-
plays the following system indications within the parame-
ters listed.
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Engine 2 Turbine Gas Temperature (TGT °C).

Tape/Digital Readout: 0° to 999 °C, resolution 1°.

Engine 1 Power Turbine Speed (Np %).
Tape: 0 to 120 % RPM resolution 1%.

Main Rotor Speed (Ng %).
Tape: 0 to 120% RPM, resolution 1%.
Digital Readout: 0 to 130%, resolution 1%.

Engine 2 Power Turbine Speed (Np %).
Tape: 0 to 120% RPM, resolution 1%.

Engine 1 Power Turbine Speed (Np %).
Digital Readout: 0 to 130%, resolution 1%.

Engine 2 Power Turbine Speed (Np %).
Digital Readout: 0 to 130%, resolution 1%.

Engine 1 Gas Generator Speed (Ng %).
Digital Readout: 0 to 120%, resolution 0.1%.

Engine 2 Gas Generator Speed (Ng %).
Digital Readout: 0 to 120%, resolution 0.1%.
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Figure 2-45. Ground Format Indications

Table 2-3. Start, Engine Oil, Hydraulic Systems

1.

2-40

Status

Start status (START) window. The START status
window and starter mode ON or OVRD label
(WHITE) will be displayed when the starter is
engaged.

Hydraulic pressure (HYD PSI) status window. The
Primary (PRI), Utility (UTIL), and Accumulator
(ACC) pressures will be displayed in the lower
area of the page on the ground format, and in the
upper right area of the in-flight format when
hydraulic pressure is less than 1260 psi or greater
than 3300 psi for more than 5 minutes or greater
than 3400 psi for more than 5 seconds.

Digital Readout: 0 to 6000 psi, resolution 10 psi.

Engine oil pressure (ENGINE OIL PSI) status
window. The engine 1 and 2 oil pressures will be
displayed in the lower area of the page on the
ground format, and in the upper right area of the
in-flight format when oil pressure is less than 23
psi or greater than 120 psi. Digital Readout: O to
255 psi, resolution 1 psi.

NOTE

Display of the HYD PSI status window takes
priority over the ENGINE OIL PSI status
window on the ENG page in-flight format.

2.48.2 ENG Page In-Flight Format.. The upper half of
the ENG page in-flight format (fig 2-46)ldisplays the same
indications as the ground format. When both POWER le-
vers are advanced from IDLE to FLY, the ENG page auto-
matically changes from Ground format to In-flight format.
The lower half of the page will list active cautions in YEL-
LOW and warnings in RED as they occur, or display emer-
gency procedures when applicable.
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Figure 2-46. In-flight Format - Active Warnings

and Cautions

NOTE

Emergency procedures will be displayed on
the ENG page emergency format only when
a DTC with procedures data is installed and
loaded.

2.48.3 ENG Page Emergency Format.. The ENG
page emergency format (fig 2147) is automatically dis-
played in response to all aircraft warnings. The upper half
of the ENG page emergency format displays the same in-
dications as the ground and in-flight formats (Table 2-2).
The lower half of the page will display a window containing
the immediate action steps associated with the active
warning condition.
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This text, displayed in WHITE, is provided to allow the
crew to rapidly verify procedures once immediate correc-
tive action has been taken.

© Q ( p o4 o
°vw@)’m mmmmm G2
BRT ‘ﬁ

FLT FUEL PERF
TORQUE % TGT °C  NP%NR% NP%

ENGINE 1 FIFE IH FLIGHT

1 POWER LEVER (AFFECTED ENGINE) -
OFF WHEN CONDITIONS PERMIT
ILLUMINATED ENG FIRE BUTTON — PRESS
PRI DISCH BUTTON — PRESS
IF FIRE BUTTON REMAINS ILLUMINATED
RES DISCH BUTTON — PRESS
LAND AS SOON AS POSSIBLE

ENG SYS ETF

LBA5191
Figure 2-47. ENG Instruments Page Emergency
Format

2.48.4 Count-Down Timers. Count-down-timers are
displayed in WHITE on the MPD ENG Pagel(fig 2-48) and
decrement based upon the parameters listed inTable 2-4]
When a timer has decremented completely, it displays 0:0
until reset. In addition Engine TGT values are displayed
on the FLT Page and the HMD based upon the parame-

ters in|Table 2-5

NOTE

During multiple timer operations, the highest
timer number (1-4) value will be displayed.
Earlier timers will continue to run. As power
is reduced, each preceding timer value will
be displayed, and each timer will be reset,
automatically, in order.
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Table 2-4 Engine Page Timers (cont)

FLT FUEL PERF

TORQUE % TGT °C NP7 NR% NP % TGT (-701C) |Dual Engine:» 810 °C, timer
— = decrements from 30 minutes. (timerl).
Il
1@8 1@7 827 831 Lo Either engine:» 870 °C, timer decre-
ments from 10 minutes
MM \Hl (tlmer 2)
) Single Engine: >810 °C, timer decre-
~| " @6 o151 2 g ments from 30 minutes (timer 1)
BBBBBBBBBBBBBBBBBB o fi
. | BEBEEEEREREREEEEEE | BEEBEEEEEEEE5E56EE » 870 °C, timer decrements from
BBBBERBBERBEBERBERR | BRBBERBEEEREERREERR 10 minutes (timer 2).
BBBBBEEREREEREEREE | BRBEBREEEEE5E8555E8 o 1
BBBBEBRBEEEEREEEE |BBRBEEEBREEEEEEEE8 <878 °C timer decrements from 2
| BBBEEEEREEEEEEEE5E | BBBBEBEEEEEEEEEE5E | minutes and 30 seconds (timer 3).
<896 °C timer decrements from 12
seconds (timer 4).
NG Either engine Ng»> 102.2%, timer
LBA3005 decrements from 12 seconds.
Np 1 Engine 1 Np > 105%, timer
decrements from 12 seconds.
Np 2 Engine 2 Np > 105%, timer
decrements from 12 seconds.
Figure 2-48. Engine Instrument Timers
Table 2-5. MPD FLT Page and HMD TGT
. _ TGT (-701) Dual engine;» 807 °C, timer
Table 2-4. Engine Page Timers decrements from 30 minutes. TGT
value is displayed on HMD and FLT
page during the final 2 minutes.
PARAMETER CONDITIONS Single engine:» 864°C, timer
TORQUE Dual Engine: > 100%, timer decrements from 2 minutes and 30
decrements from 6 seconds. seconds. TGT value is displayed on
- — S - HMD and FLT page the entire 2
Single Engine:> 110% (contingency), minutes and 30 seconds (timer 2).
timer decrements from 2 minutes and — —
30 seconds (timer 1). TGT (-701C) |Dual engine:» 810 C,. timer
—— decrements from 30 minutes. TGT
» 122% timer decrements from value is displayed on HMD and FLT
6 seconds (timer 2). page during the final 2 minutes (timer
TGT (-701) Dual Engine:» 807 °C, timer 1).
decrements from 30 minutes. ) 870 °C, timer decrements from 10
Single Engine: 807 °C, timer minutes. TGT value is displayed on
decrements from 30 minutes HMD and FLT page during the final 2
(timer 1). minutes (timer 2).
>864 °C, timer decrements from 2 i‘grg]i: Egr%gemTr?JtSe;Can t(ljn;%rsdeeccre-
minutes a”f’ 30 seconds (timer 2) onds. TGT value is displayed on HMD
» 919 °C, timer decrements from and FLT page the entire 2 minutes
12 seconds (timer 3). and 30 seconds (timer 3).
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Section IV. FUEL SUPPLY SYSTEM

2.49 FUEL SUPPLY SYSTEM

NOTE

Fuel grades, specifications, and servicing
instructions are described in Servicing,
Parking, and Mooring, Section XV.

The fuel systeni_(fig 2-49) provides fuel and fuel manage-
ment provisions to operate both engines and the APU.
Fuel is stored in two crash resistant, self sealing fuel cells;
one forward and one aft of the ammunition bay. Fuel may
be transferred from either cell to the other. Fuel levelling
can be accomplished manually or automatically. The sys-
tem is also equipped to selectively crossfeed fuel to en-
gines from either the forward or aft fuel cells. The aircraft
has provisions for carrying external fuel tanks on the wing
pylon attach points. There is also a provision for an inter-
nal auxiliary fuel cell carried in the ammunition bay.

2.50 FUEL TANKS

Two internal fuel cells provide the main storage for the air-
craft fuel supply. The forward fuel cell holds 156 gal.; the
aft fuel cell holds 220 gal.

2.51 EXTENDED RANGE KIT

Up to four auxiliary tanks can be mounted on the four wing
pylons for extended range operations. Each auxiliary tank
holds up to 230 usable gal. The auxiliary tanks can be jet-
tisoned in the same manner as any other externally
mounted stores.

2.51A INTERNAL AUXILIARY FUEL SYSTEM (IAFS)

An internal auxiliary fuel cell can be installed in the am-
munition bay for extended range operations. The internal
auxiliary fuel system holds a 129, or a 98, usable gal. cell.
The fuel cell may be equipped with a fuel probe that mea-
sures the fuel quantity.

2.52 FUEL TRANSFER SUBSYSTEM

The fuel transfer subsystem allows for the transfer of fuel
between the internal fuel cells and from both the external
tanks and the internal auxiliary fuel cell to the internal fuel
cells. The internal fuel transfer pump is a pneumatically
driven pump that allows the transfer of fuel between the
forward and aft fuel cells, and from external fuel tanks to
the internal forward and aft cells. The internal transfer
mode provides manual and automatic selections via the
MPD. When external fuel tanks are mounted on both the
inboard and outboard pylons, pressurized air is routed

into the outboard auxiliary tank forcing the fuel from the
outboard auxiliary tank to the inboard auxiliary tank and
then to the internal fuel cells. When an internal auxiliary
fuel cell is installed, an electric pump is used to transfer
fuel from the internal auxiliary fuel cell directly into the for-
ward and aft fuel cells simultaneously. Both auxiliary fuel
subsystems are selected on/off via the MPD and man-
aged through fuel system priorities.

2.53 FUEL CROSSFEED SUBSYSTEM

WARNING

The CROSSFEED button shall be set to
NORM position at all times while in flight,
unless executing emergency procedures
for engine 1 fuel PSI and engine 2 fuel
PSI. A malfunctioning crossfeed valve
could result in a single engine flameout.

The crossfeed subsystem allows both engines to draw
fuel from either internal fuel cell. There are two crossfeed
valves, one for each engine. The valves are three-way,
four-position valves. The crossfeed modes are crewmem-
ber selectable functions via the MPD. Crossfeed mode
selections are described ir_paragraph 2.60.4. The AFT
crossfeed is automatically activated for the engine being
started by the system processor during engine start. After
start, the crossfeed is automatically reset to NORM.

2.54 FUEL QUANTITY SUBSYSTEM

The fuel quantity subsystem measures remaining fuel and
detects low levels in the forward and aft fuel cells. The fuel
quantity is displayed in |b for each cell and for the total in-
ternal fuel remaining. A forward fuel low caution message
is displayed when the forward cell quantity drops below
240 Ib or when the low level switch in the fuel cell is acti-
vated. The low level switch will be activated at a lower fuel
quantity of 175 £20 Ib. An aft fuel low caution message is
displayed when the aft cell quantity drops below 260 Ib or
when the low level switch in the fuel cell is activated. The
low level switch will be activated at a fuel quantity of 240
120 Ib. When an auxiliary tank is empty an advisory is an-
nunciated.

2.55 FUEL BOOST SUBSYSTEM

The fuel boost pump provides pressurized fuel during en-
gine start and is used to increase fuel pressure when
manually selected ON. The pneumatically driven boost
pump pressurizes the fuel line out of the aft cell. Under
normal operation, fuel is drawn out of the fuel cells by the
main engine fuel pumps.
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Figure 2-49. Fuel System (Sheet 1 of 2)
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2.56 FUEL FLOW RATE SUBSYSTEM

The fuel flow rate subsystem calculates engine fuel con-
sumption rate in Ib/hr.

2.57 APU FUEL SUBSYSTEM

The APU fuel subsystem provides fuel to the APU. It con-
sists of an electrically driven APU boost pump which
draws fuel from the aft fuel cell and provides pressurized
fuel to the APU. The APU shut-off valve controls the flow
of fuel from the aft cell to the APU via the boost pump.

2.58 REFUEL SUBSYSTEM

The refuel subsystem allows for pressurized refueling via
a single point adapter or a closed circuit adapter. It also
allows for gravity refueling via fuel cell filler ports for the
external fuel tanks and the forward and aft internal fuel
cells. The internal auxiliary fuel cell can only be refueled
via a pressurized adapter. The external refuel panel pro-
vides direct control of the refuel, vent, level control valve
units, and internal auxiliary fuel cell.

2.59 NITROGEN INERTING UNIT (NIU)

The NIU reduces fire hazards associated with fuel cell ul-
lages (air space) by filling the ullage with oxygen depleted
air. The NIU is self contained and automatically operated
whenever pressurized air and 115 Vac is available. A
press-to-test pane[{fig 2-50) is located in the aft avionics
bay. The press-to-test button will only be valid when pres-
surized air and 115 Vac is applied to the system. The
press-to-test button will indicate that the NIU is not provid-
ing pressurized air. The NIU utilizes pressurized air from
the pressurized air manifold and purges about 70% of the
oxygen present. This air is then regulated into the aft fuel
cell and onward into the FWD fuel cell. When transferring
fuel from the internal auxiliary fuel cell, all air is diverted to
the internal auxiliary fuel cell.

( )

NITROGEN INERT MONITOR
7311642315

;| ©

BLACK OK PRESS TO TEST
WHITE FAIL )

10 SEC MIN

LBA0452

Figure 2-50. NIU Test Panel

2.60 MPD FUEL MANAGEMENT PAGE

The FUEL page displays all information and controls
required to manage the internal fuel system [(fig 2-51), the
external auxiliary system, and the internal auxiliary fuel
system[(para 2.61 and 2.61A). The aircraft icon is laid out
in the same relative position as the physical equipment on
the aircraft. Status windows for fuel quantity, fuel flows
and aircraft endurance are located at the lower portion of
the display. When a crewmember selects an operation,
the associated fuel lines will be displayed to provide a
graphic representation of fuel routing.

) Qe e @ ©
°v)'m mmnnn G

LBA5190

Figure 2-51. Fuel Page - Standard Configuration

Bezel button selections are as follows:

e T1 ENG button

® T2 FLT button

® T4 PERF button

® T6 UTIL button

e |4 XFER button

® R2 BOOST ON/OFF button

® R3 CROSSFEED FWD button
® R4 CROSSFEED NORM button
® R5 CROSSFEED AFT button
® R6 TYPE button

® B6 CHECK button
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2.60.1 Transfer (XFER) Button. The XFER control
buttons [fig 2-52)) allow crewmembers to balance the fuel
load between the forward and aft fuel cells. Four option
buttons, FWD, OFF, AFT, and AUTO, provide the means
to transfer fuel between the forward and aft fuel cells.

NOTE

Selecting either FWD or AFT button will
automatically override any previous internal
transfer selection.

a. Forward (FWD) XFER Button. The FWD button
allows the manual transfer of fuel from the aft fuel cell to
the forward fuel cell.

b. Off (OFF) XFER Button. The OFF button stops
the transfer of fuel between the forward fuel cell and the
aft fuel cell.

c. Aft (AFT) XFER Button. The AFT button allows
the manual transfer of fuel from the forward fuel cell to the
aft fuel cell.

d. Automatic (AUTO) XFER Button. The AUTO
button (fig 2-53) lallows crewmembers to select automatic
fuel levelling between the forward and aft fuel cell
2-6).
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Figure 2-52. Fuel Transfer Options
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Figure 2-53. Automatic Fuel Transfer

Table 2-6. Automatic Fuel Levelling Conditions
(with AUTO selected)

BEGIN AUTO LEVELLING TO AFT TANK

1. Engines 1 and 2 are running.

2. APU or ENG bleed air is on. I

3. Aft Fuel level <814 |b

4. No Fwd Fuel Low level indication.

5. Fwd Fuel quantity >280 Ib

6. If Fwd Fuel quantity >500 Ib and is >100 Ib more
than Aft Fuel quantity.

7. If Fwd Fuel quantity <500 Ib and is >50 Ib more
than Aft Fuel quantity.

HALT AUTO LEVELLING TO AFT TANK

1. Fwd Fuel low level Caution.

2. Fuel split <20 Ib

3. APU is off and ENG bleed air is off

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

Change 1 2-47



T™ 1-1520-251-10

Table 2-6. Automatic Fuel Levelling Conditions
(with AUTO selected) (cont)

AUTO LEVELLING TO FWD TANK

1. Engines 1 or 2 are running.

2. APU or ENG bleed air is on.

3. Fwd Fuel level <814 Ib

4. No Aft Fuel Low level indication.

5. Aft Fuel quantity >240 |b

6. If Aft Fuel quantity >500 Ib and is >100 Ib more
than Fwd Fuel quantity.

7. If Aft Fuel quantity <500 Ib and is >50 Ib more
than Fwd Fuel quantity.

HALT AUTO LEVELLING TO FWD TANK

1. Aft Fuel low level Caution.

2. Fuel split <20 Ib

3. Fwd tank is full

4. APU is off and ENG bleed air is off

2.60.2 Transfer Status. When the internal transfer
system is commanded on, the fuel transfer line will be dis-
played and marquee to indicate direction of transfer. The
fuel transfer line is displayed in WHITE for three seconds
upon activation and then turns green. Transfer status is
also indicated during automatic transfer. Fuel transfer is
stopped when fuel split is less than 20 Ib.

2.60.3 Boost (BOOST) ON/OFF Button. The BOOST
button controls boost pump operation. The BOOST button
provides an ON dot to the right of the BOOST label when
the boost has been activated. When the boost pump has
been actioned on the system automatically sets the fuel
CROSSFEED to AFT and the CROSSFEED AFT button.

2.60.4 Fuel Page Crossfeed Selections. Three se-
lectable buttons, FWD, NORM and AFT, will allow selec-
tion of which cells will feed each engine. Both engines will
feed from either the forward or aft cell when selected. This
allows the pilot an emergency means to continue flight to
a safe area after sustaining fuel system damage. Cross-
feed routing can be used on the ground to control fuel feed
during hot refueling.

a. Forward (FWD) CROSSFEED Button. The
FWD button routes fuel from the forward fuel cell to engine
1 and 2. The aircraft icon reflects the FWD selection by
providing a graphic representation of the forward fuel cell
routing fuel to engine 1 and 2. The lines are displayed in

WHITE for three seconds upon change of state, then they
are displayed in GREEN.

b. Normal (NORM) CROSSFEED Button. The
NORM button routes fuel from the forward fuel cell to en-
gine 1 and aft fuel cell to engine 2. The aircraft icon re-
flects this state by providing a graphic representation of
the fuel cell lines. The lines are displayed in WHITE for
three seconds upon change of state, then they are dis-
played in GREEN.

c. Aft (AFT) CROSSFEED Button. The AFT button
routes fuel from the aft fuel cell to engine 1 and 2. The air-
craft icon reflects the AFT selection by providing a graphic
representation of the aft fuel cell routing fuel to engine 1
and 2. The lines are displayed in WHITE for three seconds
upon change of state, then they are displayed in GREEN.

2.60.5 Fuel Type Selection. The system will default to
fuel type JP-8. The operator will have the option to select
the fuel type other than JP-8 through the TYPE-button.
Selection of the TYPE button will display the fuel type
selections JP-8, JP-5, and JP-4. Fuel TYPE entries affect
external fuel tank and non-probed internal auxiliary fuel
cell quantity computations by changing fuel density val-
ues. Internal fuel quantity densities are sensed automati-
cally. The fuel TYPE also affects the calculated fuel flow.

2.60.6 Status Windows. The following status windows
are displayed during normal aircraft fuel configuration:

a. Forward (FWD) Fuel Cell Quantity. The FWD
fuel quantity is displayed in green at the top area of the
aircraft icon and provides forward fuel cell quantity. The
forward fuel cell quantity is displayed in YELLOW when
the cell is detected as low level. The FWD fuel cell display
range is 0 to 1100 Ib and depicts in units of 10 Ib.

b. Aft (AFT) Fuel Cell Quantity. The AFT fuel cell
guantity is displayed in green in the bottom area of the air-
craft icon and provides aft fuel cell quantity. The aft fuel
cell quantity is displayed in YELLOW when the cell is de-
tected as low level. The AFT fuel cell display range is O to
1500 Ib and depicts in units of 10 Ib.

c. Internal (INT) Fuel Quantity Status Win-
dow. The INT fuel quantity data field is displayed in the
lower left corner of the FUEL page and provides the crew-
member the total fuel quantity of the forward and aft fuel
cells only. The internal fuel quantity is displayed in YEL-
LOW when either the forward or aft fuel cell quantity is dis-
played in YELLOW. Internal fuel quantity is displayed
within a range of 0 to 2600 Ib in increments of 10 Ib. The
internal fuel quantity is monitored by internal sensors and
does not require any operator input.

d. Endurance (ENDR) Status Window. The ENDR
status window is displayed in the bottom right corner of
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the page and provides the amount of fuel (forward fuel cell
and aft fuel cell) remaining in time. Endurance is based on
calculated fuel flow and will vary based upon power ap-
plication. The remaining time is displayed in WHITE when
it is less than 20 minutes.

e. Fuel Flow (CALC FLOW) Status Window. The
CALC FLOW is displayed in the bottom center of the
FUEL page and provides crewmembers with the uncor-
rected main engines calculated fuel flow in Ib per hour
(LB/HR). Fuel flow is calculated based on static/free air
temperature, engine torque, pressure altitude, fuel type,
and engine type. The engine 1 & 2 fuel flow data field has
a display range of 0 to 950 LB/HR in increments of 5 LB/
HR. The total fuel flow data field has a display range of 0
to 1900 LB/HR in increments of 5 LB/HR.

f. Specific Fuel Range (SFR) Status Win-
dow. The SFR is displayed above the CALC FLOW sta-
tus window. SFR is a calculation of ground speed in knots
divided by the total fuel uncorrected flow for the present
power setting, and is used to determine power settings for
optimum fuel economy during cruise. SFR will display only
when airspeed is ten kts or above.

2.61 FUEL PAGE EXTERNAL AUXILIARY FUEL

TANK SELECTION
WARNING

Extended Range Fuel System (ERFS)
tanks do not have any ballistic protec-
tion and are vulnerable to high-speed
projectiles. Projectiles passing through
a fueled ERFS tank can generate a fuel
driven fuselage fire and or cause the
tank to detonate with the potential for
losing both thw aircrew and aircraft.

The fuel system will detect the presence and location of
external auxiliary tanks on the aircraft and display icons
representing the external tanks on the FUEL page
[2-53A]. A float switch in each tank indicates when that
tank is empty and the FUEL page displays a WHITE indi-
cator E on the center of the tank icon.

Additional Bezel buttons available when auxiliary fuel
tanks are installed are:

TM 1-1520-251-10

e |1 L AUX Fuel Transfer ON/OFF button
® |5 AUX GALLONS EXT button
® R1 R AUX Fuel Transfer ON/OFF button
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Figure 2-53A. Fuel Page - External Auxiliary Fuel
Tanks Installed

2.61.1 External Auxiliary Fuel Transfer Opera-
tion. External fuel transfer can be accessed on the
FUEL page. If tank(s) are installed on the left side of the
aircraft, L AUX selection is displayed. If tank(s) are
installed on the right side of the aircraft, R AUX selection
is displayed. A crewmember can select one or both auxil-
iary fuel tank transfers.

2.61.2 LEFT and RIGHT AUX ON/OFF Buttons. The
AUX on/off buttons start or stop fuel transfer from left and/
or right tanks. The left and/or right fuel tanks must be
installed on the aircraft for the AUX buttons to be dis-
played. When an AUX button is activated, the respective
fuel line graphic will be shown and the ON dot will be dis-
played. The lines are displayed in WHITE for three se-
conds upon activation, then they are displayed in GREEN.
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NOTE

Auxiliary fuel quantity must be added
through the AUX GALLONS EXT data entry
button on the FUEL page.

a. Either left or right aux fuel transfer mode will be
commanded to off when any of the following occurs:

® A crewmember deselects aux transfer via the
MPD.

® The SP loses communication with both WPs.

® The auxiliary tanks on that side of the aircraft
indicate empty.
® AC power is lost.

b. If an internal fuel transfer is commanded, the exter-
nal auxiliary fuel transfer will be suspended until the the
forward/aft transfer is complete. The MPD R/L AUX but-
ton will display the auxiliary transfer mode as ON while in
the suspended mode. [ JEJN @A Additionally, the external
fuel transfer lines will be displayed in partial intensity
green while suspended.] A crewmember may select auxil-
iary transfer on and off while in the suspended mode. This
applies to both manual and automatic internal fuel cell
transfers.

2.61A FUEL PAGE INTERNAL AUXILIARY FUEL
TANK INSTALLED

The fuel system will detect the presence and configuration
of the internal auxiliary fuel system on the aircraft and dis-
play an icon representing the internal auxiliary fuel cell on
the FUEL page [(fig 2-53B). A pressure switch indicates
when the tank is empty, an advisory is displayed on the
UFD/EUFD, and the FUEL page displays a WHITE indica-
tor E on the center of the tank icon when empty.
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Figure 2-53B. Fuel Page - Internal Auxiliary Fuel

Tank Installed

Additional Bezel buttons available when an internal auxil-
iary fuel cell is installed are:

e |2 C AUX Fuel Transfer ON/OFF button
® |6 AUX GALLONS CTR button (unprobed)

2.61A.1 Internal Auxiliary Fuel Transfer Opera-
tion. Internal auxiliary fuel transfer can be accessed on
the FUEL page. When an internal auxiliary fuel cell is
installed, the C AUX selection is displayed.

a. The internal aux fuel transfer mode will be com-
manded to off when any of the following occurs:

® A crewmember deselects aux transfer via the
MPD.

® AC power is lost.

® The auxiliary tank is indicated as empty or failed.

b. If either an internal fuel transfer or an external aux-
iliary transfer is commanded, the internal auxiliary fuel
transfer will be suspended until the the forward/aft/exter-
nal transfer is complete. The MPD ON button will display
the auxiliary transfer mode as on while in the suspended
mode. [ IEW@ Additionally, the external fuel transfer
lines will be displayed in partial intensity green while sus-
pended. A crewmember may select auxiliary transfer ON
and OFF while in the suspended mode.] This applies to
both manual and automatic internal fuel cell transfers.
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2.61A.2 Center AUX On/Off Button. The C AUX on/
off button starts or stops the fuel transfer from the center
tank. The center fuel tank must be installed on the aircraft
for the C AUX button to be displayed. When the C AUX
button is activated, the fuel line graphic will be displayed
and the on dot will be displayed. Lines are displayed in
WHITE for three seconds upon activation, then they are
displayed in GREEN. Fuel is transferred from the internal
auxiliary fuel cell to both the forward and aft fuel cells si-
multaneously.

NOTE

Unless probed, internal auxiliary fuel quanti-
ty must be added through the AUX GAL-
LONS CTR data entry button on the FUEL

page.

2.61A.3 Status Windows. Additional status is dis-
played when auxiliary fuel tanks are installed. This data
field will only be displayed when the system has detected
that there are external tanks located on the aircraft.

a. Total (TOT) Fuel Quantity Status. The TOT
quantity is displayed in the bottom left corner of the FUEL
page and provides the crewmember the total fuel quantity
of the forward, aft, and all auxiliary tanks. This data field
will only be displayed when the system has detected that
there are external tanks located on the aircraft. The total
fuel quantity data field has a display range of 0 to 8840 |b
in increments of 10 Ib. Auxiliary fuel quantity must be add-
ed through the AUX GALLONS EXT and/or AUX GAL-
LONS CTR data entry buttons.

b. Total Endurance (ENDR TOT) Status. The
ENDR TOT status window is displayed in the bottom right
corner of the FUEL page and provides the total endur-
ance based on the fuel remaining in the forward cell, aft
cell, and all auxiliary fuel tanks. Total endurance is based
on calculated fuel flow and will vary based upon power ap-
plication.

2.62 FUEL CHECK

2.62.1 Fuel CHECK Button. When selected, the fuel
CHECK button allows the calculation of[(fig 2-54) burnout,
VFR reserve, and IFR reserve times, based on the fuel
guantity change, during the selected 15, 20, or 30 minute
intervals.
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Figure 2-54. Fuel Page - CHECK Format

Additional bezel buttons available when CHECK is se-
lected:

°* R2 15 (MINUTES) button
® R3 20 (MINUTES) button
® R4 30 (MINUTES) button
® R5 START/STOP button

2.62.2 Fuel Check Operation. Either crewmember
may initiate a fuel check by selecting the CHECK button,
pressing the desired MINUTES (15, 20, or 30) button and
then pressing the START button. A status window in the
upper left corner will display the START time, RUN time,
and burn RATE. Upon completion of the check[(fig 2-55),
a status window, in the upper right corner, will display cal-
culated BURNOUT, VFR RES, and IFR RES times in the
currently selected time format, Zulu or local. The fuel
check may be terminated prior to the selected MINUTES
by selecting STOP. If neither crewmember is viewing the
CHECK format at the conclusion of the check, an advisory
will appear on the UFD/EUFD. Selection of the CHECK
format by either crewmember will remove the advisory.
Additional fuel checks may be initiated by selecting the
START button.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

Change 2 2-50.1



T™ 1-1520-251-10

M
L
N
U |
¥
E
S

CALC FLOW
1 480LB/HR
2 480LB/HR

TOT 960 LB/HR

LBA5188

Figure 2-55. Fuel Page - CHECK Complete
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Section V. FLIGHT CONTROL SYSTEM

2.63 FLIGHT CONTROL SYSTEM

The AH-64D employs an irreversible hydromechanical
flight control system[(fig 2-58). The hydromechanical sys-
tem is mechanically activated with conventional cyclic,
collective, and directional controls, through a series of
push pull tubes and bellcranks which activate four air-
frame-mounted hydraulic servocylinders. The four hy-
draulic servocylinders control longitudinal/lateral cyclic,
main rotor collective, and tail rotor pitch. The servocylind-
ers incorporate integral Stability and Command Aug-
mentation System (SCAS) actuators which are active
whenever the Flight Management Computer (FMC) is on.
Linear Variable Differential Transducers (LVDTs) are in-
corporated into each of the flight control axes. The LVDTs

UPPER FLIGHT CONTROLS

LONGITUDINAL SERVOCYLINDER AND BUCS SHEAR PIN
AN

COLLECTIVE SERVOCYLINDER AND BUCS SHEAR PIN

LONGITUDINAL
MECHANICAL CONTROL LINKAGE

PILOT CYCLIC CONTROL STICK
(LVDT, AND ARDD ASSEMBLIES

UNDER COVER)
PILOT DIRECTIONAL CONTROL PEDALS
(LVDT, AND ARDD ASSEMBLIES UNDER
COVER) P
CPG CYCLIC CONTROL STICK rd
(LVDT, AND ARDD, \
ASSEMBLIES UNDER COVER)

CPG DIRECTIONAL CONTROL PEDALS
(LVDT, AND ARDD ASSEMBLIES
UNDER COVER)

Figure 2-56.

measure the positions of the controls and provide this in-
formation to the FMC. Hydraulic power is supplied by two
independent hydraulic pumps which are mounted on the
accessory gearbox of the main transmission. The FMC
provides rate damping, command augmentation, attitude
and altitude hold within the £ 10% (20% forward pitch) au-
thority of the system. An electrically actuated horizontal
stabilator is attached to the lower aft portion of the vertical
stabilizer. Movement of the stabilator is commanded by
the FMC in either a manual or automatic mode. A trim feel
system is incorporated in both the cyclic and pedals pro-
viding a control force gradient with control displacement
from a selected trim position. A trim release switch allows
momentary disengagement of the trim feel system.

LATERAL SERVOCYLINDER AND
BUCS SHEARPIN

Y

LATERAL
MECHANICAL CONTROL LINKAGE

PILOT COLLECTIVE CONTROL STICK
(LVDT, ARDD ASSEMBLIES AND 1G
SPRING ASSEMBLIES UNDER COVER).

(PILOT ONLY) LATERAL AND LONGITUDINAL
FEEL SPRING ASSEMBLIES AND MAGNETIC BRAKES

CPG COLLECTIVE CONTROL STICK
(LVDT, ARDD ASSEMBLIES AND 1G
SPRING ASSEMBLIES

UNDER COVER)

LBA0475

Flight Controls System
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2.64 CYCLIC CONTROL SUBSYSTEM

Conventional cyclic control sticks are attached
to individual support assemblies which house the primary
longitudinal and lateral control stops and two LVDT's. The
cyclic stick grips incorporate the force trim release, hold
mode switch, and the FMC release button. The CPG cy-
clic stick incorporates a fold down mechanism to minimize
interference when the CPG is not flying the aircraft. The
CPG cyclic stick is fully effective in either the up or down
position.

FORCE
TRIM/HOLD
MODE
SWITCH

LBA2081

Figure 2-57. Cyclic Grip Flight Control Switches

2.65 COLLECTIVE CONTROL SUBSYSTEM

The collective pitch control system consists of identical
collective grips[(fig 2-58) in each cockpit. Movement of the
collective is transmitted to the collective servocylinder for
control of main rotor blade pitch angle and to the load de-
mand spindle of each engines hydromechanical unit for
load anticipation. Located at the base of each collective
control is the primary control stop, an LVDT, and a 1G bal-
ance spring. The 1G spring counterbalances the weight of
the collective control sticks. Both collective control sticks
employ a friction adjustment twist grip. The collective con-
trol grips also provide the stabilator control switch.

STABILATOR

(CPG ONLY) CONTROL SWITCH

LBA2082

Figure 2-58. Collective Grip Flight Control
Switches

2.66 DIRECTIONAL CONTROL SUBSYSTEM

The directional control system consists of pedals in each
crew station which activate the tail rotor servocylinder lo-
cated in the vertical stabilizer. Attached to each directional
pedal assembly is a control stop and one LVDT. Pedal ad-
justment is accomplished through a lock/unlock lever lo-
cated between and aft of the pedals. Wheel brakes are in-
corporated into the upper portion of the control pedals.

2.67 FORCE TRIM SUBSYSTEM

WARNING

Even with the force trim ON, the flight
controls must be monitored at all times
while the rotors are turning. When force
trim is selected OFF from the A/C UTIL
page, no force gradient will be available
to position the cyclic. Hands off cyclic
capability will NOT be available.

A force trim system is incorporated in the longitudinal, lat-
eral and directional control axes. The force trim system is
designed to keep the controls in the position that the pilot
or CPG selects. The force trim system is located beneath
the pilots floor. The Force Trim Release (FTR) switch al-
lows the crewmember to momentarily interrupt the sys-
tem. When interrupted, the force trim brakes allow move-
ment of the controls without any resistance. When

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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engaged, the magnetic brakes lock and the spring assem-
blies resist control movement. DC electrical power is re-
quired for operation of the system and a complete failure
would disable the system and allow the cyclic and pedals
to move freely without resistance from the trim feel
springs.

2.68 HORIZONTAL STABILATOR

The stabilator provides pitch trim angle control and im-
proves over-the-nose visibility at low airspeeds. The stabi-
lator has both an automatic and a manual mode. The au-
tomatic mode is engaged following power-up of the
aircraft and is controlled by the FMC. Two modes are
available within the automatic control system. The auto-
mode provides automatic scheduling in accordance with
collective position, airspeed, and pitch rate. The Nap Of
the Earth/Approach (NOE/A) mode commands the stabi-
lator to 25° trailing edge down, up to a speed of 80 KTAS.
At speeds greater than this, the stabilator schedule re-
verts to the auto-mode. A manual mode is selectable at
airspeeds less than 80 KTAS, or is engaged when the au-
tomatic system fails. Manual control or stabilator reset is
affected through the stabilator control switch on the collec-
tive flight grip. Depressing the stabilator control switch will
reset the stabilator to the AUTO mode. Stabilator position-
ing is accomplished by two tandem DC motor actuators.
Stabilator position information (in degrees) is presented
on the SYS page, and relative position information on the
the FLT page and on the FLT SET page. The stabilator
trailing edge incorporates Gurney flaps for increased
aerodynamic stabilization.

2.68.1 FLT and FLT SET Page. Stabilator indications
on the FLT and FLT SET (fig 2-59)Ipages are as follows:

a. The stabilator symbol is displayed in WHITE with-
out airspeed information when the stabilator is operating
in the manual mode. When the stabilator has been de-
tected as failed, the stabilator symbol is displayed in YEL-
LOW along with the limiting TAS for the current stabilator
position. The stabilator symbol and TAS limit are dis-
played in RED when the current TAS is greater than the
TAS limit.

b. The nominal true airspeed (TAS) limit is displayed
just below the symbol to indicate the maximum operating
airspeed limit when the stabilator has been detected as
failed. When the position of the stabilator is unknown, the
nominal airspeed limit will default to the TAS equivalent of
90 KIAS. When FMC data is not valid, the nominal 1AS
limit is displayed.

TM 1-1520-251-10

c. The “?” symbol is displayed in red just above the
symbol when the stabilator has been detected as failed
and the position of the stabilator is unknown.

© /DAY‘ ®
T
“MONO

LBA2083A

Figure 2-59. FLT Page - Stabilator Symbol

2.68.2 Engine SYS Page. Indications in the Stabilator
Status Window on the engine SYS pagel(fig 2-60) are as
follows:

a. The stabilator trailing edge angle is displayed at a
range from -10° up to 35° down. A “?” symbol is displayed
when the stabilator has been detected as failed and the
position of the stabilator is unknown.

b. The stabilator orientation is presented as “UP” or
“DN” (down). This indication is not presented when the
stabilator has been detected as failed.

c. The nominal TAS limit is displayed to indicate the
maximum operating airspeed limit for the current trailing
edge angle. The limit is displayed in WHITE when the sta-
bilator is operating in the manual mode; the limit is dis-
played in YELLOW when the stabilator has been detected
as failed. When the position of the stabilator is unknown,
the nominal airspeed limit will default to the TAS equiva-
lent of 90 KIAS. When FMC data is not valid, the nominal
IAS limit is displayed.
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Figure 2-60. SYS Page - Stabilator Status

2.69 CONTROL SWITCHES

Control switches are integrated into the cyclic and collec-
tive to allow hands-on cyclic and collective manipulation of
the systems. The cyclic grip [(fig_ 2-57) incorporates an
Flight Management Computer (FMC) release button and
the Force Trim/Hold Mode switch. The FMC release but-
ton immediately disengages the SCAS if pressed. The
Force Trim/Hold Mode switch is a five position center
maintained switch. In the center position, SCAS, force trim
and the hold mode, if selected, are active. Pressing the
switch up (forward) to the Release (R) position interrupts
force trim and the attitude hold mode references if the hold
modes are selected. Releasing the force trim switch re-
engages the force trim at the new location and resets the
attitude hold modes to the new conditions. Pressing the
switch down to the Disengage (D) position disengages
any selected hold modes. Pressing the switch to the left to
the attitude (AT) position engages/disengages the posi-
tion, velocity, or attitude hold mode. Pressing the switch to
the right to the altitude (AL) position engages/disengages

the radar or barometric altitude hold mode. Attitude and
Altitude hold switches are momentary ON/OFF. Selecting
the switch once turns the mode ON; selecting the switch a
second time turns the mode OFF. The collective control
flight grip incorporates a switch for control of the horizontal
stabilator. The three position switch allows the stabilator
to be moved throughout its complete range and to be re-
set to the automatic mode. When the stabilator is in the
NOE/APPR mode, pressing the stabilator RESET button
will disengage the NOE/APPR mode.

2.70 MPD FMC CONTROLS

The A/C UTIL page displays controls for the
FMC. The controls have two possible initialization condi-
tions; ground and in-flight. If startup occurs in-flight, the
FMC controls will be set to the state they were in before
the power interrupt. If startup occurs on the ground, all
modes and controls are on except the NOE/Approach
mode. The Stability and Command Augmentation System
(SCAS) will automatically be engaged following EGI align-
ment.

-NT
“MONO
.‘\

FLT FUEL PERF

|| ePITCH
™| eROLL
PITOTef |~

‘.F‘LT CKPT TEMP INLETe} |~
77°F
|| oTRIM CANOPYeff |-

|| oNCE/A SENSORef |~
—BLEED AIR_ e
* #2 | 70°F #ECS

P P P . e
[=N mw | u | u I u | u I \! o

() —

LBA2083

Figure 2-61. UTIL Page
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2.71 STABILITY AND COMMAND AUGMENTATION
SUBSYSTEM (SCAS)

NOTE

The FMC is susceptible to electrical switch-
ing transients at voltage levels below that
found on the aircraft. Susceptibility is char-
acterized by uncommanded disengagement
of SCAS functions in some or all axes.

The SCAS has three functions; Stabilization System,
Command System, and the Hold modes. The Stabilization
System provides rate damping in all axes. Additionally, the
Stabilization System automatically provides turn coor-
dination at speeds greater than 40 kts, and dampens any
atmospheric upsets to the airframe in order to stabilize the
aircraft. The Command System provides a uniform aircraft
response for a given control input at all airspeeds. The
Hold modes are designed to provide limited hands-off
flight and decrease pilot workload. The FMC monitors all
inputs and will disengage on an axis-by-axis basis if a fail-
ure occurs.

2.72 HOLD MODES

WARNING

® Hold modes operate through the
SCAS system, and as such provide
only limited capability. The system is
not capable of maintaining the se-
lected flight condition in all flight
conditions. The pilot shall continually
monitor the aircraft’s flight condition
to ensure safe operation.

® Fly the aircraft to a stabilized trimmed
state before engaging attitude, hover,
or altitude hold. Alternatively, fly the
aircraft with the trim gradient (FTR
switch released) until the aircraft is
stabilized at the desired trimmed
state. Failure to follow this procedure
may result in undesirable and/or un-
suspected aircraft responses.

TM 1-1520-251-10

The hold modes are divided into altitude and attitude hold
[fig 2-62). The modes are activated through the five - posi-
tion Force Trim / Hold Mode switch. Upon activation, the
pilot is provided with a visual indication that the mode is
engaged (see Section XIV). Upon disengagement, the
flight cues are removed and a tone sounds. The attitude
hold mode can be engaged anytime the SCAS channels
and Force Trim are on. However, the mode is only active
in-flight. The pilot can “fly through” the hold modes in any
or all axes. When the FMC senses control motion above
the breakout in any axis or the force trim is momentarily
released, that axis reference is no longer held. When the
controls are returned to trim, the FMC captures and holds
the new reference.
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Figure 2-62. Hold Mode Engagement Regions
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2.72.1 Use of Force Trim during Hold Mode Opera-

tions.
WARNING

Even with the force trim ON, the flight
controls must be monitored at all times
while the rotors are turning. When force
trim is selected OFF from the A/C UTIL
page, no force gradient will be available
to position the cyclic. Hands off cyclic
capability will NOT be available.

The force trim release provides two functions to the hold
modes: 1) it provides a means to communicate to the flight
control system that the pilot wants to establish a new ref-
erence condition to hold, and 2) it provides a mechanism
to allow the SAS sleeves to re-center, providing the great-
est possible margin for maintaining any of the desired hold
conditions.

a. Force Trim Operational Theory. When the SAS
is attempting to hold a position or attitude it develops a
bias towards one side. As the wind or other disturbances
continue to upset the aircraft this can lead to a case where
more response is required than SAS can provide (the SAS
has only + 10% of the total actuator authority in roll, yaw,
and collective actuators, and 20% and -10% in the pitch
actuator). When all of the SAS authority is used up, the
SAS is saturated. When this occurs a flight control tone
will sound and a message will appear on the UFD/EUFD,
meaning that the SAS is saturated in one or more axes. At
this point, the SAS will be totally ineffective in the axis that
is saturated.

b. Force Trimming Procedure. When the force
trim release is actioned it causes the SAS command to
decay or “washout” at a one second rate. Actioning or
“bumping” the force trim release for only a fraction of a se-
cond resets the mechanical portion of the force trim to a
zero force state, but does not provide enough time to re-
center the SAS. The best procedure to follow after receipt
of a SAS saturated message, or entering a hold mode, is
to fly the aircraft to the desired state (hover, velocity, or at-
titude) then press and hold the FTR button for 3 seconds.
This allows the SAS time to re-center providing the most
margin for any external disturbances to the aircraft.

TM 1-1520-251-10

NOTE

Yaw breakout ranges increase in
order to provide good pedal response at a
hover. They also de-sensitize the pedals in
order to prevent disengaging the heading
hold mode during cruise flight.

Table 2-7. Flight Control Breakout Values

Pitch and Roll cyclic displacement: 0.25 in.
0.50 in.

Pedal displacement depends on the Attitude Hold
submode as follows:

Collective displacement >

Position hold: 0.10 in.
Velocity hold >  0.20 in.
Attitude hold > 0.30 in.

2.72.2 Attitude Hold. This mode is divided into four
submodes of operation: position hold, velocity hold, atti-
tude hold, and heading hold. Activation of a submode is
dependent on inertial ground speed.

a. Position hold submode. Position hold may be
engaged below 5 kts ground speed provided the force trim
is operational. The FMC uses velocity inputs from the EGI
to approximate and maintain a position. Heading hold is
provided and, if Altitude Hold is engaged, a three dimen-
sional hover hold is available. If the aircraft drifts out of a
48 foot boundary (one rotor diameter) and the hold mode
is engaged, the Flight Controls tone will sound and a UFD/
EUFD advisory message will be displayed.

b. Velocity hold submode. Velocity hold may be
engaged at ground speeds between 5 kts and 40 kts (30
kts when decelerating in attitude hold mode). The force
trim system must be operational and ON. The FMC uses
input from the EGI to maintain a constant velocity. Head-
ing Hold is active and Altitude Hold may be engaged.

NOTE

This is not a terrain following mode. The ra-
dar altimeter provides only distance from
the ground directly below the aircraft and
does not provide any approaching terrain
variation information.
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c. Attitude Hold Submode. The FMC uses EGI
rates and attitudes to maintain the selected aircraft atti-
tude. Attitude hold will either maintain the attitude and
heading that existed when the mode was selected or the
attitude/heading that existed when the force trim was re-
leased. Heading hold is provided in this mode until the pi-
lot initiates a turn. Upon initiating a turn, the turn coordina-
tion mode will engage while maneuvering. When the turn
is completed, heading hold will automatically re-engage.

1. Attitude Hold Engagement. Attitude Hold may
be engaged when ground speed > 40 kts; pitch
attitude < £ 30°; roll attitude is < + 60°; and
pitch and roll rates are « 5°/second. Attitude
hold will re-reference to a new pitch or roll atti-
tude when the force trim release button is no
longer being asserted and the aircraft is within
the attitude limits defined previously. If the roll <
3°, the roll reference will be automatically set to
zero (wings level).

2. Turn Coordination. Yaw turn coordination oper-
ates in conjunction with heading hold at speeds
» 40 kts ground speed in Attitude Hold sub-
mode. Heading hold will revert to turn coordina-
tion when:

a. Pilot displaces pedals » 0.3 in. from trim

position.

b. Pilot applies roll cyclic input> 0.25 in. from

trim position.
c. Pilot actions force trim release.

d. Aircraftrolls,> = 7° from level.

3. Turn coordination with the Attitude Hold mode
OFF operates continuously at speeds > 40 kts
ground speed. Turn coordination will revert to
YAW SAS when:

a. Pilot displaces pedals » 0.3 in. from trim

position.
b. Pilot actions force trim release.

c. Sideslip is re-referenced only when the
force trim release is actioned.

d. Heading Hold Submode.

NOTE

There is no pilot symbology or tone indica-
tions of heading hold engagement or disen-
gagement.

1. Heading Hold submode is engaged when Atti-
tude Hold mode is ON when:

a. Pilot displacement of the pedals is ¢ the
breakout values listed in[fable 2-7]

b. Yaw rate is< 3°/second.

c. Pilot displacement of roll cyclic input is ¢
0.25 in. from trim position.

d. Roll attitude is ¢ * 3° from level.

2. Heading Hold submode is engaged when Atti-
tude Hold mode is OFF (SAS only) when:

a. Ground speedis < 40 kts.

b. Pilot displacement of the pedalsis < 0.1 in.

from trim position.

c. Yaw rateis¢ 3°/second.

d. One second has passed after heading hold
was disengaged.

e. Altitude Hold Submode. The Altitude Hold sub-
mode may be engaged at any airspeed. Vertical velocity
must be less than 200 fpm at a hover, or 400 fpm at cruise
for the mode to engage. The Altitude Hold mode will auto-
matically disengage when:

1. Pilot displaces the collective more than 0.50 in.

from the reference position.
Rotor speed is> 104%.
Rotor speed is¢< 97%.

Either engine torque exceeds 100%.

a & N

Either engine TGT exceeds 867 °C.
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CAUTION

In the event the radar altitude hold func-
tion fails due to radar altimeter or sub-
system failure and the BAR HOLD and
RADHLD FAIL advisories are not dis-
played, the Altitude Hold mode should
be disengaged to prevent an inadvertent
loss of altitude. The Altitude Hold mode
may be subsequently re-engaged as
long as the proper UFD/EUFD advisories
are present.

f. Radar Altitude to Barometric Altitude Hold
Changeover. When the altitude hold mode is engaged
and the aircraft is within 0 - 40 kts groundspeed and be-
tween 0 - 1428 ft AGL, the aircraft will be in the Radar Alti-
tude hold mode; anything outside these parameters and
the aircraft will be in Barometric hold mode.

2.73 BACK-UP CONTROL SYSTEM (BUCS)

CAUTION

® Engagement of the BUCS system may
occur without Automatic Roller Detent
Decoupler (ARDD) breakout during
crew force fights if a CPG BUCS select
switch failure has also occurred.
Servoactuator LVDT probe migration
may aggravate the force fight condi-
tion. If a BUCS engagement occurs af-
ter a control force fight, attempt to re-
cover the aircraft without severing the
mechanical controls and follow estab-
lished procedures for BUCS ON flight.

® |f during a force fight with the CPG
BUCS select switch activated, and a
breakout of the ARDD occurred, the
BUCS would not provide a three sec-
ond easy on and would subject the air-
craft to a large control transient.

® Breakout of the ARDD at the base of
the collective control will eliminate the
normal mass of the control system
and may cause the collective to move
slightly in response to rotor system
vibration. This slight movement will
be detected by the LVDT and can pro-
duce an unwanted heave (collective)
application. Increasing collective fric-
tion can eliminate this characteristic.
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2.73.1 Description. The Back-Up Control System
(BUCS) is a single-channel, non-redundant, fly-by-wire
control system that can electronically operate all four control
axes. The BUCS is modeled to duplicate the mechanical
flight controls without the Stability Augmentation System
(SAS) engaged. This provides identical control authority and
handling qualities as SAS-OFF flight in any given flight con-
trol axis. A shear pin is located on each of the flight control
actuators and an Automatic Roller Detent Device (ARDD) is
located on each control, in each crewstation, to allow the con-
trols to decouple in the event of a control jam. This system
allows the controls to decouple regardless of where the jam
takes place. The FMC uses Linear Variable Displacement
Transducers (LVDT) control position and actuator position to
calculate the equivalent mechanical control command when
in BUCS. Rotary Variable Displacement Transducers (RVDT)
are used to sense a decoupling of the ARDDs, and LVDTs
are used to sense a mistrack and send control movement in-
formation to the FMC. The FMC electrically controls the
BUCS servo valve on the primary side of the affected flight
control actuator. The primary hydraulic system and the FMC
must be operational for BUCS to operate.

WARNING I

® When BUCS is engaged, do not re-
lease the flight controls until the flight
has been completed and the main ro-
tor has come to a complete stop.
Force trim may or may not be available
in the BUCS ON axis.

® BUCS can become engaged when a
mistrack between the controls and the
actuator is sensed. This commonly
occurs when external power is pro-
vided to the aircraft without hydraulic
power. Applying hydraulic power and
completing an FMC IBIT may clear the
BUCS engagements.

2.73.2 Operation. When BUCS is engaged, an FMC
disengaged caution and a SAS DISENGAGED (A/C UTIL
page) for the axis in BUCS will be displayed. Several
types of engagements are possible, and are covered, by
crewstation, in the following paragraphs.
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WARNING

A BUCS jam engagement in the aft cyclic
longitudinal control direction or in the
left or right pedal tail rotor control direc-
tion may result in limited control author-
ity (from the point of the jam) because
the actuator is unable to break the actua-
tor shear pin. The worst case jam condi-
tion in the longitudinal aft cyclic (jam oc-
curs at the actuator) will result in a 12%
aft control authority from the point of the
jam. Forward cyclic can break the shear
pin and gain full control. The yaw axis
may be limited to +/- 25% control author-
ity from the point of jam. If flight control
authority is insufficient for a hover, at-
tempt arun-on landing.

CAUTION

After a BUCS engagement and transition
to BUCS controlled flight, a flight con-
trols controllability check (small control
inputs in each axis to check for correct
response) should be conducted to es-
tablish if any other control axis has been
affected.

a. Control System Engagement Logic (Pilot
crewstation - pilot flying the aircraft).

(1) Jams. A jam can occur anywhere in the flight
control system through malfunction or battle damage.
Should the pilot be unable to move the controls, in one or
more axes, he should aggressively decouple into the ap-
propriate axis. The pilot can expect the control to displace
to full throw when the ARDD releases. The FMC will wash
in full authority over a period of approximately three (3) se-
conds allowing the pilot to center the controls and transi-
tion to BUCS controlled flight. SAS will be OFF in the en-
gaged axis. Force trim will be ON in all axes. Hold modes
will be available in the axes that SAS is available. The
UFD/EUFD will display the BUCS caution messages.

(2) Severances.

(&) Severance aft of the pilot’s control. A
severance can occur due to malfunction or battle damage
between the pilots’ controls and the actuator. In this case
the BUCS will automatically engage when the pilot
achieves the proper mistrack with respect to RAM LVDT
(17.5 %, except in longitudinal aft where the mistrack must
be 27.5%). The BUCS flight control logic will wash in full
authority over a period of approximately one (1) second
allowing the pilot to transition to BUCS controlled flight.
SAS will be OFF in the engaged axis. Force trim will be
ON in all axes. Hold modes will be available in the axes
that SAS is available. The UFD/EUFD will display the
BUCS caution messages.

(b) Severance between crewstations. If a
severance occurs between the crewstations the pilot will
retain full mechanical control. The pilot should keep flying
on the mechanical flight controls. When a mistrack is de-
tected, a master caution light and flight control tone will be
presented and, on the UFD/EUFD, a BUCS FAIL X (X =P,
R, Y, or C) and FMC DISENGAGED caution messages
will be displayed. The CPG controls will not follow the pilot
control inputs in the axis that is severed. SAS will be OFF
in the severed axis. Force trim feel will not be available to
the CPG in in the severed axis. Hold modes will be avail-
able in the axes that SAS is available.

b. Control System Engagement Logic (Copilot
crewstation - CPG flying the aircraft).

(1) Jams.

The CPG will have to decouple the ARDD. BUCS will au-
tomatically engage in the affected axis. Breakout values
will be approximately 15% higher than the pilots’ values.
The CPG can expect the control to displace to full throw
when the ARDD releases. The FMC will wash in full au-
thority over a period of approximately three (3) seconds
allowing the CPG to center the controls and transition to
BUCS controlled flight. SAS and force trim will be OFF in
the engaged axis. Hold modes will be available in the axes
that SAS is available. The UFD/EUFD will display the
BUCS caution messages.
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(2) Severances.

(a) Severance Aft of the Pilot's control. A
severance can occur due to malfunction or battle damage
between the pilots’ controls and the actuator. Because the
two crewstations are still mechanically linked together,
this type of severance will operate the same as in the pilot
station. BUCS will automatically engage when both the pi-
lot and CPG LVDTs achieve the proper mistrack with re-
spect to the RAM LVDT. The FMC will wash in full author-
ity over a period of approximately one (1) second allowing
either crewmember to transition to BUCS controlled flight.
SAS will be OFF in the engaged axis. Force trim will be
ON in all axes. Hold modes will be available in the axes
that SAS is available. The UFD/EUFD will display the
BUCS caution messages.

CAUTION

The effect of the CPG assuming control
with the BUCS trigger select is to trans-
fer control of the aircraft from a flight
control that still retains some integrity to
that of a non-redundant electronic
means of flight control. This shall only
be activated if the pilot is incapable of
flying the aircraft.

NOTE

The CPG must create the proper mistrack. If
the CPG repositions the flight control (af-
fected axis) to a position that is is less than
the appropriate mistrack value and engages
the BUCS trigger, engagement will not oc-
cur. The CPG may engage the trigger and
hold it prior to achieving the mistrack. BUCS
engagement will occur when the proper mis-
track is reached.

TM 1-1520-251-10

(b) Severance between the crewsta-
tions. |If sufficient mistrack is detected between the pilot
control position and CPG control position, the master cau-
tion light and flight control tone will be presented in both
crewstations, and the UFD/EUFD will display BUCS FAIL
X (X= P, R,Y, or C) and FMC disengaged caution mes-
sages. In this instance, the pilot still has full mechanical
control. The CPG should transfer control of the aircraft to
the pilot. If it is necessary for the CPG to the fly the aircraft,
the BUCS trigger should be engaged and BUCS control
will be established after sufficient mistrack between CPG
control position and the RAM position is reached. The
BUCS FAIL message will be replaced by the appropriate
BUCS ON caution message. The FMC will wash in full au-
thority over a period of approximately one second, allow-
ing the CPG to transition to BUCS controlled flight. SAS
and force trim will be off in the severed axis. Hold modes
will be available in the axis that SAS is available.

c. BUCS-Flight Transfer of Controls. Transfer of
controls should only be accomplished if the flying crew-
member is incapacitated or in the case of the CPG flying
the aircraft and a severance occurs between the crewsta-
tions[Table 2-§ lists the procedures for transfer of control
between the crewmember in BUCS and the opposite
crewmember.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

Change 4 2-60.1/(2-60.2 blank)






Table 2-8. BUCS Flight - Transfer of Controls

TM 1-1520-251-10

CONDITION CREWMEMBER IN BUCS TRANSFER TO ACTION
JAM PILOT CPG The CPG must decouple
the ARDD and engage
the BUCS trigger
SEVERANCE AFT OF THE PILOT CPG No action required
PILOT'S SEAT
SEVERANCE AFT OF THE CPG PILOT No action required
PILOT'S SEAT
SEVERANCE BETWEEN (NOT IN BUCS) CPG The CPG must achieve
THE CREWSTATIONS PILOT REMAINS IN NORMAL the proper mistrack and
MECHANICAL CONTROL engage the BUCS
trigger
JAM CPG PILOT The pilot must decouple
the ARDD.
SEVERANCE CPG Cannot transfer from

CPG to pilot.
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Section VI.

HYDRAULIC AND INTEGRATED PRESSURIZED AIR

SYSTEMS (IPAS)

2.74 HYDRAULIC SYSTEMS

The hydraulic systems consist of two independent sys-
tems: the primary system and the utility system. They are
similar but not identical, and have separate as well as
shared functions.

2.75 PRIMARY HYDRAULIC SYSTEM

The primary hydraulic system provides hydraulic
power to the primary side of all four flight control servocy-
linders. Only the primary sides of these servo actuators
have electrohydraulic valves that allow the Flight Manage-
ment Computer (FMC) to affect the flight controls. Conse-
quently, failure of the primary hydraulic system will result
in the loss of FMC. The primary hydraulic equipment in-
cludes a hydraulic pump, manifold, and servo actuators.

2.76 PRIMARY HYDRAULIC PUMP

The primary hydraulic pump is mounted on the accessory
drive case of the main transmission (left side). The pump
is a constant pressure, variable displacement design,
driven by the transmission accessory gear train.

2.77 PRIMARY HYDRAULIC MANIFOLD

The primary manifold is installed on the left forward quad-
rant of the transmission deck. Its function is to store, filter,
and regulate the flow of hydraulic fluid as well as provide
analog pressure, dirty filter, and low level indications. The
manifold reservoir is pressurized on the return side by
IPAS air acting on the manifold reservoir piston. This pre-
vents pump inlet cavitation. Servicing crews introduce
fluid to the reservoir through the Ground Support Equip-
ment (GSE) connections or the hand pump. The primary
hydraulic system fluid capacity is 6 pt. The reservoir
stores approximately 1 pt.

2.77.1 Air Bleed Valve. The air bleed valve is used to
deplete the pressurized air from the manifold reservoir for
system repair or service.

2.77.2 Reservoir Low Level Indicating Switch. Ares-
ervoir low level indicating switch is activated by the man-
ifold reservoir piston. The UFD/EUFD displays the mini-
mum operating level caution message.

2.77.3 Manifold Pressure and Return Filters. Filters
on both manifold pressure and return sides have mechan-
ical dirty filter indicators for visual inspection. These indi-
cators operate on differential pressure. Only the return fil-
ter has bypass valve provision. In addition to the
mechanicallvisual indicators both filters contain electrical
switches that provide signals to generate a caution mes-
sage on the UFD/EUFD.

2.77.4 Fluid Level Indicator. A fluid level indicator in
the manifold housing allows visual inspection of the reser-
voir fluid level.

2.77.5 Primary System Pressure Sensing Switch. A
pressure switch senses primary system pressure and in-
forms the pilot and CPG of a low fluid pressure condition
by generating a caution message on the UFD/EUFD.

2.77.6 Pressure Transducer. A pressure transducer
measures hydraulic pressure on the pressure side of the
manifold and transmits this value to the MPD.

2.77.7 Pressure Transducer. A pressure transducer
measures hydraulic pressure on the pressure side of the
manifold and transmits this value to the MPD.

2.78 UTILITY HYDRAULIC SYSTEM

The utility hydraulic system (fig"2-64) provides hydraulic
power to the utility side of all four flight control servocylind-
ers. This system also provides hydraulic power to the rotor
brake, area weapon turret drive, ammunition handling
system, APU start motor, tail wheel unlock actuator, exter-
nal stores elevation actuators and emergency hydraulic
system. Equipment includes a hydraulic pump, manifold,
and servocylinders. The pump is mounted on the acces-
sory drive case of the main transmission (right side). The
significant difference in the primary and utility hydraulic is
the manifold. Additional components in the system are the
accumulator, rotor brake, and the utility hydraulic return
accumulator that dampens hydraulic pressure surges
caused by sudden actuation of the gun turret.
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Figure 2-63. Primary Hydraulic System
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2.79 UTILITY HYDRAULIC MANIFOLD

The utility manifold is installed on the aft main fuselage
deck on the right side. It stores, filters, supplies, and regu-
lates the flow of utility hydraulic fluid. Demands on the util-
ity system are much greater than those on the primary
system, and the utility manifold is therefore larger. The
utility manifold incorporates the utility accumulator hy-
draulic pressure transducer and rotor brake solenoids not
duplicated on the primary manifold.

2.79.1 Low Level and Auxiliary Isolation Valves. The
low level and auxiliary isolation valves permit hydraulic
fluid to flow to external stores, ammo carrier drive, and
area weapon turret. If reservoir fluid level decreases sig-
nificantly, the reservoir piston, driven by IPAS air, closes
the low level valve. The auxiliary isolation valve, which
normally requires two sources of pressure to permit fluid
flow, then closes and denies hydraulic power to the area
weapon turret, external stores actuator, and ammo carrier
drive.

2.79.2 Shutoff Valve. A shutoff valve in the pressure
line to the directional servo and tail wheel unlock actuator
is actuated by the low level switch in the utility system res-
ervoir. The utility side of the directional servo actuator and
the tail wheel unlock actuator become inoperative if a low
utility system fluid level is sensed.

2.79.3 Accumulator Isolation Valve. The accumulator
isolation valve normally isolates accumulator pressure
from the rest of the utility system but allows system flow
from the pump to pass through a portion of the valve to the
utility side of the tandem servocylinders.

2.79.4 Override Solenoid. An override solenoid, de-
energized to the closed position, permits crew manage-
ment of accumulator reserve pressure. Upon activation of
the EMERG HYD pushbutton, the override solenoid valve
energizes open and accumulator fluid passes to the accu-
mulator isolation valve via emergency routing. In this
case, another portion of the accumulator isolation valve
permits accumulator fluid to flow to the utility side of the
servocylinders.

2.79.5 Pressure Transducer. An accumulator hydrau-
lic pressure transducer in the manifold provides the pilot
with a continuous indication of accumulator pressure on
the accumulator hydraulic pressure indicator. During nor-
mal operation, the indicated pressure is the same as the
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utility hydraulic system. A pressure transducer measures
hydraulic pressure on the pressure side of the manifold
and transmits this value for display on the MPD.

2.79.6 Rotor Brake Solenoid Valves. The solenoid
valves are controlled by the RTR BRK switch on the pilot
POWER lever quadrant|(fig 2-42) adjacent to the POWER
levers. When this switch is positioned to BRK, utility sys-
tem pressure is applied to stop the rotor brake disc on the
main transmission. When positioned to LOCK, the brake
OFF solenoid valve traps pressure between the manifold
and the utility system accumulator.

2.79.7 Reservoir Low Level Indicating Switch. A res-
ervoir low level indicating switch is activated by the man-
ifold reservoir piston. A minimum operating level caution
message is presented on the UFD/EUFD sent from the
low level indicating switch.

2.79.8 Manifold Pressure and Return Filters. Filters
on both manifold pressure and return sides have mechan-
ical dirty filter indicators for visual inspection. These indi-
cators operate on differential pressure. Only the return fil-
ter has bypass valve provision. In addition to the
mechanical/visual indicators both filters contain electrical
switches that provide signals to generate a caution mes-
sage on the UFD/EUFD

2.79.9 Fluid Level Indicator. A fluid level indicator in
the manifold housing allows visual inspection of the reser-
voir fluid level.

2.79.10 Utility System Pressure Sensing Switch. A
pressure switch senses utility system pressure and in-
forms the pilot and CPG of a low fluid pressure condition
by generating the caution message on the UFD/EUFD.

2.80 UTILITY HYDRAULIC ACCUMULATOR

NOTE

The accumulator should be checked on pre-
flight and thru-flight inspections for a mini-
mum of 2600 psi prior to APU start.

The accumulator stores hydraulic fluid at 3000 psi. The
accumulator provides damping for fluid pressure
changes, hydraulic power for rotor brake application, APU
starting, and emergency flight control operation. The start
valve opens when the APU ON button is pressed to ON
and closes automatically at 60% APU speed.
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2.81 UTILITY HYDRAULIC RETURN ACCUMULATOR

The utility hydraulic return accumulator stores hydraulic
fluid at 55 psi. The accumulator dampens hydraulic pres-
sure surges caused by sudden actuation of the gun turret.

2.82 HYDRAULIC SYSTEM HAND PUMP

A hand pump is installed, next to the primary system GSE
panel, on the right side of the aircraft. The pump provides
one method of charging fluid pressure in the utility accu-
mulator as well as access for the ground crew to fill the
primary and utility reservoirs. The control lever may be
moved to any of three positions. This opens one of three
check valves to the accumulator or to either reservoir.

2.83 HYDRAULIC SYSTEM CONTROLS AND
DISPLAYS

Operation of the hydraulic system is automatic except in
emergency situations, tail wheel locking/unlocking, and
rotor brake activation. Hydraulic system indications are
displayed on the ENG page ground format[(fig. 2-65) and

SYS pagel(fig 2-66).

2.83.1 ENG Page Ground Format.. See Section lll for
descriptions of ENG page ground indications.

DAY «a

I\Hu\\\-\H\I\H\-\H\I @

FLT FUEL PERF

TORQUE % TGT °C NP % NR % NP %

u

OIL PSI

-9

LBA3000

Figure 2-65. ENG Page Ground Format

DAY‘ ©

\MONO

FLT FUEL PERF

ENGINE

Figure 2-66. SYS Page

2.83.2 SYS Page. The following hydraulic pressures
(HYD PSI); primary (PRI), utility (UTIL) and accumulator
(ACC) are indicated on the ENG SYS page:

NOTE

The following descriptions of SYS page hy-
draulic system indications give ranges of

those displays. Refer flo Chapter 5 for sys-
tem limits and restrictions.

PRI/UTIL/ACC PSI
0 to 6000 displayed in increments of 10 psi.
3410 - 6000 YELLOW >5 seconds RED w/box
3310 - 3400 YELLOW >5 minutes RED w/box
1260-6000 GREEN
0-1250 RED w/box

2.83.3 Emergency Hydraulics. An override solenoid
valve, normally de-energized closed, permits crew man-
agement of accumulator reserve pressure. Upon activa-
tion of the EMER HYD ON button on the EMERGENCY
panel [fig 2-67), the button will become
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illuminated, the valve energizes open and accumulator
fluid passes via emergency routing to the utility side of the
servo actuators.

EMERG

HYD
V4

EMERGENCY
GUARD XPNDR ZEROIZE Y

o o

LBA0021A

Figure 2-67. EMERG HYD Pushbutton

CAUTION

Do not place theRTR BRK switch in LOCK
position with rotors turning.

NOTE

When engaging rotor lock, pause in the
BRK position until the RTR BRK advisory
message is displayed prior to placing the
switch in the LOCK position. The POWER
levers will not advance past the ground idle
detent with the rotor brake switch in the
LOCK position.

2.83.4 Rotor Brake. The rotor brake is a disc brake
mounted at the aft end of the main transmission. The rotor
brake reduces turnaround time for aircraft loading and
servicing and prevents windmilling of the rotor system
during gusty wind conditions. TheRTR BRK switch on the
pilotPOWERIever quadrant has three modes:OFF, BRK,
and LOCK. The BRK mode reduces time required to stop
the main rotor system after engine shutdown. TheLOCK-
mode is used to prevent windmilling in strong winds and
for locked rotor dual engine starts. When both engines are
at idle and the switch set atLOCK (full 3000 psig utility hy-
draulic system pressure), the brake prevents the drive
train and power turbine from being driven by the gas tur-
bine. A system of three interlocks prevents the rotor brake
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from being locked when the power levers are in any posi-
tion except IDLEor OFFWhen the switch is set atBRK so-
lenoid valves in the utility hydraulic manifold operate and
applies 337 psig to actuate the the brake. When rotors are
stopped, the switch may be set to LOCKwhich causes the
solenoid valves in the manifold to de-energize and all
available utility hydraulic system or accumulator pressure
to be applied to the brake. With the switch atOFF, the only
hydraulic pressure to the brake is 30 psig from the pres-
surized air system which, when operating, pressurizes the
return side of the utility hydraulic system. If helicopter
power is lost, the rotor brake, if previously set at LOCK re-
mains locked as long as accumulator pressure is avail-
able.

2.83.5 Tail Wheel Lock. Utility hydraulic pressure is
used by the tail wheel lock actuator to unlock the tail
wheel. The tail wheel can be locked or unlocked from ei-
ther crew station via theTAIL WHEEL panel or collective
grip switch (refer to Section I). The tail wheel can also be
locked or unlocked by ground crew using a handle pro-
vided on the locking device.

2.84 INTEGRATED PRESSURIZED AIR SYSTEM
(IPAS)

Pneumatic power for the IPAS (fig 2-68)l is generated by
dual engine bleed air, APU or AGPU air. The IPAS pres-
surizes, regulates, and distributes air to the following:

® Air turbine starter

® Fuel boost and transfer pumps
® External fuel tanks

® Hydraulic reservoirs

® Engine inlet anti-ice

® |ce detect probe aspirator

® Nitrogen inerting unit

® Engine firewall/cooling

® Utility receptacle

® Environmental Control System (ECS)
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Figure 2-68. Integrated Pressurized Air System (Sheet 1 of 2)
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Figure 2-68. Integrated Pressurized Air System (Sheet 2 of 2)
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2.84.1 Dual Engine Bleed Air. The IPAS subsystem
primary pneumatic power source is dual engine bleed air.
Bleed air is provided by both engines during normal op-
eration.

2.84.2 Single Engine Bleed Air. The secondary
source of pneumatic power for the IPAS is single main en-
gine bleed air.

2.84.3 Power Up. During aircraft power up, APU bleed
air is the pressurized air source and is used to start main
engines. External air from an AGPU or another aircraft
may be used to start engines via the external air recep-
tacle. Each engine has a low and high pressure bleed air
port. The high pressure port is used exclusively to pres-
surize the hydraulic reservoirs and the low pressure port
supports the remaining functions. Low pressure flow and
pressure is controlled by the engine bleed pressure regu-
lator and shutoff valve. High pressure flow and pressure is
controlled by a restrictor and a regulator.

2.84.4 IPAS Contro. Control of IPAS is an integrated
function provided by system processors, display proces-
sors, and the Electrical Power Management System
(EPMS). The A/C UTIL pagel(fig 2-69) provides BLEED
AIR 1 and 20N/OFF pushbuttons.

ENG FLT FUEL PERF

|| PITCH T

\ 4°C
|| eROLL

|\ TRACE)

| eCOLL ‘m
77°F
|| oTRIM

|| oNOE /@

BLEED ATR_ 1oyp
F-i 2 | 70°F ECS

LBA-2083
Figure 2-69. A/C UTIL Page (Pilot)

2.84.5 PAS Cautions. Crewmembers are provided the
following IPAS advisory messages via the Warning/Cau-
tion/Advisory system:

a. Engine Bleed Air Fail. This advisory message
occurs when engine 1 and/or engine 2 primary shutoff
valve is in the commanded position and the system pro-
cessor commands the engine 1 and/or engine 2 bleed air
shutoff valve open or closed and it does not move.

b. Engine Bleed Air Overtemperture. When the
system processor receives a bleed air overtemperature

signal, it will send a caution message to the UFD/EUFD. ||}
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Section VII.

2.85 INTRODUCTION

The drive train[(fig 2-70) transmits engine power to the ro-
tors and to accessories mounted on the transmission. The
drive train includes the following:

® Two engine nose gearboxes
® Two input shafts
® APU drive shaft and couplings

® Couplings and input clutch to the main transmis-
sion

® Main transmission
® Main rotor drive shaft

® Tail rotor drive shafts

Intermediate gearbox

/

INTERMEDIATE
GEARBOX

N

i
g

G
X A TAIL ROTOR
=N STATIC MAST
b4
o= TAIL ROTOR
< GEARBOX
FLEXIBLE COUPLING
(TYPICAL)
TAIL ROTOR AND
INTERMEDIATE BEARBOX
L COOLING FAN
=)
‘%’/(?,(' TAIL ROTOR
[ DRIVE SHAFT
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DRIVE TRAIN SYSTEM

® Tail rotor gearbox

2.86 MAIN ROTOR DRIVE SYSTEM

2.86.1 Engine Nose Gearboxes. One engine nose
gearbox is mounted on the front of each engine. They re-
duce drive shaft speed and change the angle of the drive.
Both nose gearboxes have self contained pressurized oil
systems with provisions to ensure limited operation if a to-
tal loss of pressurized lubrication occurs. The input drive
shafts have flexible couplings that require no lubrication.
Sensors and detectors monitor the nose gearboxes and
provide information to crewmembers about oil tempera-
ture, oil pressure, and the presence of metal chips. High
oil temperature, low oil pressure, and presence of metallic
chips in the gearbox cause cautions to be annunciated in
the crew stations.

MAIN ROTOR
DRIVE SHAFT

HANGER BEARING

ANTIFLAIL
SLEEVE

STATIC MAST

ANTI-FLAIL ;
SLEEVE \ COOLING
v FANS (2)
DRIVE SHAFT
DAMPER
DRIVE SHAFT \
DAMPER N
APU DRIVE SHAFT VAN
NOSE TRANSMISSION
GEARBOX (2)
INPUT DRIVE SHAFTS (2)
LBAO115

Figure 2-70. Drive Train

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

2-71



T™ 1-1520-251-10

2.86.2 Main Transmission. The main transmission is
mounted below the main rotor static mast base which al-
lows its removal without removing the upper controls,
mast or hub. The main transmission combines the two en-
gine nose gearbox inputs, reduces output RPM, and pro-
vides drive to the main rotor, tail rotor, accessories, and
rotor brake disc. Sensors in the transmission monitor
conditions and provide crewstation caution messages.

a. Main Rotor Drive Shaft. The main rotor drive
shaft is designed to carry torque loads only. The rotor hub
is on a static mast which carries vertical or bending loads.
The drive shaft rotates inside the static mast.

b. Reduction Gearing. The main transmission has
a three stage primary reduction gearing with two engine
inputs, main rotor, and tail rotor power output. An over run-
ning clutch provides APU drive to the accessory section of
the transmission when the rotor is stopped.

c. Accessory Gearbox. The accessory gearbox is
driven by the APU drive shaft or engine drive shafts and
provides shaft power to the main generators and the hy-
draulic pumps while the rotor is stationary or rotating. The
oil pressure in the gearbox is monitored by the accessory
oil pressure switch. Reduction gearing and drive shaft
coupling is provided.

d. Main Transmission Lubrication. The main
transmission has two independent oil systems. Each sys-
tem has its own sump, pump, filter, and heat exchanger.
Oil level sight gages are located in the transmission hous-
ing at each oil sump. These systems are not totally inde-
pendent in the usual sense because during normal opera-
tion, the oil mixes. If oil loss occurs in either sump or in
either heat exchanger, the diverter (float) valve will seal off
that sump to prevent a total loss of oil.

2.87 DRIVE TRAIN CONTROLS AND DISPLAYS

Engine nose gearbox and main transmission systems in-
dications are displayed on the SYS page|[(fig 2-71).

NOTE

The following descriptions of SYS page en-
gine(s) NGB and main transmission indica-
tions give ranges of those displays. Refer to
[Chapter 3 for system limits and restrictions.

2.87.1 Engine NGB Oil Status Indications. The fol-
lowing engine oil status indications are displayed on the
SYS page:
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Figure 2-71. SYS Page

NGB1 OR 2 OIL PRESSURE (PSI)

0to 100 psi Resolution 1 psi.
30 -100 psi Normal operation (GREEN)
30 psi  Minimum (<30 RED w/box)

NGB1 OR 2 OIL TEMPERATURE (°C)
-32to 149 Resolution 1°
134 Maximum (>134 RED w/box)
0-134 Normal operation (<134 GREEN)

2.87.2 Transmission Oil Status Indications. The fol-
lowing main transmission oil status indications are dis-
played on the SYS page:

XMSN 1 OR 2 OIL PRESSURE (PSlI)

0to 100 psi Resolution 1 psi
30 -100 psi  Normal operation (GREEN)
30 psi  Minimum (<30 RED w/box)

XMSN 1 OR 2 OIL TEMPERATURE (°C)
-32to 149 Resolution 1°
134 Maximum (>134 RED w/box)
-32 -134 Normal operation (<134 GREEN)

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.88 TAIL ROTOR DRIVE SYSTEM

The tail rotor drive system consists of the tail rotor drive
shafting, couplings, hanger bearing, dampers, anti-flail
assemblies, and intermediate and tail rotor gearboxes.

2.88.1 Tail Rotor Drive Shaft. There are four tail rotor
drive shaft sections. Three tail rotor drive shaft sections
lead from the transmission to the intermediate gearbox.
Two are of equal length. The fourth section is installed on
the vertical stabilizer between the intermediate and tail ro-
tor gearboxes. Hanger bearings support the longer shafts.
The two equal length shafts incorporate friction dampers
and anti-flail assemblies. Flexible couplings, attached to
the shaft ends, are capable of accommodating shaft mis-
alignments throughout the power range.

CAUTION

Prolonged OGE hover (20-30 minutes)
with outside air temperature above 75° F
(24° C) may cause the intermediate gear-
box to overheat.

TM 1-1520-251-10

2.88.2 Intermediate Gearbox. The intermediate gear-
box reduces RPM and changes the angle of drive to the
tail rotor. The intermediate gearbox is a grease lubricated
sealed unit. Four thermistors monitor temperature and an
accelerometer measures vibration to provide crewmem-
bers with UFD/EUFD caution messages.

CAUTION

Prolonged OGE hover (20-30 minutes)
with outside air temperature above 75° F
(24° C) may cause the tailrotor gearbox
to overheat.

2.88.3 Tail Rotor Gearbox. The tail rotor gearbox,
mounted on the vertical stabilizer, reduces the output rpm
and changes the angle of drive. The tail rotor output shaft
passes through the gearbox static mast. All tail rotor loads
are transmitted to the static mast. The output shaft trans-
mits only torque to the tail rotor. Lubrication of this gear-
box is identical to that of the intermediate gearbox. As with
the intermediate gearbox, four thermistors monitor tem-
perature and an accelerometer measures vibration to pro-
vide crewmembers with UFD/EUFD caution messages.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section VIII.

2.89 ROTOR SYSTEM

The rotor system|[(fig 2-72) consists of a four bladed, fully
articulated main rotor and a four bladed tail rotor assem-
bly with two teetering rotor hubs.

2.90 MAIN ROTOR ASSEMBLY

The main rotor has four removable blades. The rotor head
allows the four blades to flap, feather, lead, or lag inde-
pendently. The head consists of a hub assembly, pitch
housings, rotor dampers, and lead-lag links. The main ro-
tor is controlled by the cyclic and collective control sticks
through a swashplate mounted about the static mast. This
arrangement allows the static mast, rather than the main
rotor drive shaft, to assume all flight loads. The hub is
splined to the main rotor drive shaft by a drive plate adapt-
er bolted to the hub. The hub is secured to the static mast
by a large locknut secured with multiple bolts. The hub
houses two sets of grease lubricated, sealed roller bear-
ings that transfer hub loads to the static mast. Mechanical
droop stops limit blade droop. When blade droop occurs,
a striker plate on the pitch housing contacts a roller. The
roller presses a plunger against a droop stop ring on the
lower portion of the hub.

2.90.1 Pitch Housing. The pitch housing permits blade
pitch changes in response to flight control movements
transmitted through the swashplate. This is made possi-
ble within the four pitch housings by “V” shaped stainless
steel strap assemblies that twist and flap to permit blade
feathering, flapping, and carry the centrifugal force load.
Cyclic and collective stick inputs are transmitted to the
pitch housing horns by pitch links attached to the swash-
plate. Feather bearings are installed inboard on the pitch
housing to allow vertical and horizontal loads to be trans-
ferred from pitch housing to the hub. Centrifugal loads are
transmitted by each strap assembly to the hub.

2.90.2 Lead Lag Links. Lead-lag links are connected
to the outboard end of each pitch housing and are secured
in place by a pin and two bearings allowing the links to

ROTORS

move horizontally. The pin goes through the “V” portion of
each strap within the pitch housing.

2.90.3 Damper Assembly. Two damper assemblies con-
trol lead-lag movement of each main rotor blade. Each
damper attaches outboard to a link lug and inboard to a
trunnion at the pitch housing. The dampers contain elas-
tomeric elements that distort to allow the blade to lead or
lag.

2.90.4 Main Rotor Blades. The outboard tip is swept
aft 20° and tapers to a thinner section. Tip weights are in-
stalled in the blades. Each blade is secured to its lead-lag
link by two blade attachment pins. These pins can be re-
moved without the use of tools. Sets of five doublers are
located on the upper and lower surfaces of the blade at
the blade root.

2.91 TAIL ROTOR ASSEMBLY

The tail rotor system is of semi-rigid, teetering design. Two
pairs of blades, each pair fastened to its own delta hinged
hub, provide anti-torque action and directional control. A
titanium fork houses four elastomeric teetering bearings
and drives the rotating swashplate through an attached
scissors assembly. The tail rotor assembly is splined to,
and driven by, the tail rotor gearbox drive shaft which
passes through a static mast. Blade pitch changes are
made when directional control inputs cause the non-rotat-
ing swashplate to act upon the rotating swashplate. One
pitch link for each blade, attached to the rotating swash-
plate and pitch horn, causes blade movement about two
pitch change bearings in the blade root. Centrifugal forces
are carried by strap assemblies attached outboard to the
blade root and inboard at the hub center. An elastomeric
bearing assembly positions the hub and strap pack in the
tail rotor fork. Each blade has one stainless steel spar and
two aluminum spars. Doublers, adhesive, and rivets at-
tach the blade to the blade root. Brackets on the root fitting
hold chord-wise balance weights. Span-wise balance
weights are installed in blade tip caps.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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MAIN ROTOR BLADE

DAMPER ASSEMBLY

PITCH HOUSING

LEADLAG LINK

MAIN ROTOR ASSEMBLY

TAIL ROTOR BLADE

FORK

PITCH LINK
PITCH HORN

TAILROTOR
HEAD ASSEMBLY

TAIL ROTOR ASSEMBLY LBA1877

Figure 2-72. Rotor System
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Section IX. UTILITY SYSTEMS

2.92 ANTI-ICE SYSTEM

The anti-ice protection systems provides crewmembers
with automatic and manual means to prevent ice accu-
mulation (anti-ice). Anti-ice subsystems are installed in
the airspeed sensors, engine inlets, engine nose gear-
boxes, canopy, sensor shrouds and windows of TADS/
PNVS.

2.92.1 Ice Detect Probe. The Ice Detect Probe aspira-
tor will become active when the Free Air Temperature
(FAT) decreases to 5° C or less. When the ice detect
probe senses ice, it sends a discrete ice detect signal and
an analog icing rate signal to the SP. In the AUTO mode,
the SP commands all anti-icing functions to an ON state
when the icing rate signal indicates an icing condition. The
probe will be deactivated when the FAT increases to 7° C
or higher. The SP will not command the anti-icing func-
tions to OFF. In MANUAL control, the anti-ice system op-
eration is independent of icing conditions.

2.92.2 Anti-lce System Controls. The A/C UTIL page
fig 2-73)IANTI-ICE SYSTEM button toggles the system
between MANUAL and AUTO modes.
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UTIL ’7 ®] .2 —‘ 70°F #ECS |GND

LBA0651A

Figure 2-73. A/C UTIL Page (Pilot)

a. AUTO Mode. When in the AUTO mode, ANTI-
ICE system buttons are not selectable when an icing con-
ditions is detected. The buttons are selectable in this
mode when no icing condition is detected. The SP uses
the ice status signal from the ice detector signal processor
and FAT status from the FMC to determine when to acti-
vate the anti-ice systems. Once activated, anti-ice sys-
tems are not automatically set to off; the systems must be
manually selected to off.

b. MANUAL Mode. When in MANUAL mode, the
ANTI-ICE system buttons are selectable. When entering
the MANUAL mode, any anti-ice system that is currently
ON (activated in the AUTO mode), will remain in an ON
state.

c. FAT Status Window. The current FAT value is
displayed in the FAT status window. The range value of
FAT is from -50° C to +50° C.

d. ICE Status Window. The current ICE status is
displayed in the ICE status window. The state of the ICE
status is displayed in conditions of TRACE (GREEN),
LIGHT (WHITE), MODER (YELLOW), or SEVERE
(RED).

2.92.3 Airspeed Sensors Anti-lce. The airspeed sen-
sors anti-ice system prevents formation of ice that could
cause false indications from the pitot tubes and Air Data
Sensors. When PITOT is selected, power is applied to
heat the pitot tubes and ADS, which prevents ice forma-
tion on the tubes and sensors.

2.92.4 Engine INLET Anti-lce System. The engine
anti-ice system includes the engine, engine inlet fairings,
and nose gearbox fairings. Engine fifth stage bleed air is
used to heat the swirl vanes, nose splitter, and engine inlet
guide vanes on each engine. The nose gearbox fairing is
electrically heated to prevent ice from forming on the sen-
sors.

2.92.5 CANOPY Anti-lce. Canopy windshield anti-ice
is incorporated into the pilot and CPG middle forward
looking windshields. Heating elements and sensors are
embedded into the windshield laminates. When CANOPY
is selected, heat produced by the elements prevents ice
formation on the windshields.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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WARNING

Do not touch TADS/PNVS shroud win-
dows. Electrical shock can result, and
heaters in these fairings can cause seri-
ous burns. If shock or burns occur, seek
medical aid.

2.92.6 TADS/PNVS SENSOR Anti-Ice.

a. Inflight. SENSOR anti-ice prevents ice formation
on turret shrouds, boresight and sensor modular win-
dows. Anti-icing is accomplished via thermostatically con-
trolled heating elements in the shrouds and electronically
regulated power through the conductive window coatings.

b. GND Position. The SENSOR anti-ice is inhibited
from operation when the helicopter is on the ground. This
inhibit may be overridden by using the sensor anti-ice
ground (GND) override on/off button [(fig 2-73).

2.93 RAIN REMOVAL

The rain removal system consists of two Windshield wip-
ers and canopy defog.

TM 1-1520-251-10

2.93.1 Windshield wipers. Two electrically driven wip-
ers are mounted on the canopy frame to remove moisture
from the two windshields. The wipers have two speeds
and a park position and are controlled by the WIND-
SHIELD panel WIPER rotary switch [(fig_2-74) in each
crew station.

2.93.2 Canopy Defog. Pressurized hot air is mixed
with crew station conditioned air and directed against the
canopy side panels to defog them. Canopy defog is con-
trolled by the WINDSHIELD panel DEFOG pushbutton
switch in each crew station.

WINDSHIELD WIPER
" DEFOG PARK L Lo
"
LBA0024

Figure 2-74. Windshield Panel

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section X. ENVIRONMENTAL CONTROL SYSTEM

2.94 ENVIRONMENTAL CONTROL SYSTEM (ECS)

The ECH{(fig 2-75) provides crew station ventilation, heat-
ing, and Vapor Cycle Cooling System (VCCS) air condi-
tioning. The VCCS is the primary source of cool air for the
Extended Forward Avionics Bays (EFAB) and the TADS/
PNVS. No heating is required in the EFABSs.

NOTE

® During engine starts in the heating mode,
conditioned air will cease to be provided
until starter drop-out. Non-conditioned
airflow will continue.

® \When a canopy door is unlatched, cool-
ing air will not be provided to that
crewstation (heating mode is unaffected
by canopy position).

RECEIVER/FILTER/DRYER (2 PL)

AFT EVAPORATOR WITH
THERMAL EXPANSION
VALVE/FAN (2 PL)

EVAPORATOR WITH
THERMAL EXPANSION )
VALVE/BLOWER (2 PL)

FWD EVAPORATOR WITH
THERMAL EXPANSION
VALVE/FAN (2 PL)

OIL SEPARATOR (2 PL)
COMPRESSOR (2 PL)

® Operating the aircraft in a loose grass en-
vironment could cause the ECS condens-
er inlet to become clogged. This could re-
sult in a single or double condenser
overtemp condition.

2.94.1 ECS Normal Operation. Environmental cooling
is provided by two independently operated VCCS sys-
tems. Crewstation heating uses bleed air from the main
engines or APU via the IPAS. System control is performed
by the Digital Control Unit (DCU). One VCCS system will
service the aft right and left hand EFAB and the pilot crew
station. The other system will service the forward right and
left hand EFAB, CPG crew station and the TADS/PNVS.
The aft avionics bays are supplied ambient air circulation
via a fan. Temperature sensors, located in each crew sta-
tion and EFAB, provide temperature status to the ap-
propriate VCCS system allowing independent crew sta-
tion and EFAB cooling.

@’\ CONTROLLER (2 PL)

/

BLOWER (4 PL)

CONDENSER (2 PL)

LBA2391

Figure 2-75. Environmental Control System (ECS)
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2.94.2 ECS Controls and Displays. Controls and dis-
plays required to manage the ECS are provided on the
A/C UTIL page (fig 2-76)land the SYS page. ECS controls
consist of an ECS ON/OFF button, a data entry TEMP
(temperature) set button and a current crew station TEMP
status window located on the A/C UTIL page. Individual
crew compartment air temperature readouts are dis-
played on the SYS page. ECS variables involving the
equipment, EFABS, and crewstations can be viewed on
the ECS page.
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Figure 2-76. A/C UTIL Page (Pilot)

a. ECS ON/OFF Button. The ECS button toggles
the ECS between ON and OFF. Upon aircraft power up,
the ECS defaults ON.

TM 1-1520-251-10

b. TEMP Set Button. After crewmember selects
TEMP button, the desired crew station temperature is en-
tered in 1° increments, 50° F to 90° F, via the Keyboard
Unit (KU). The crewmember then selects ENTER on the
KU and the new temperature setting will be displayed
above the TEMP button. Upon aircraft power up, TEMP
will default to the last value set prior to shutdown. This
data entry is independent in each crewstation.

c. Temperature Status Windows. The current
crew station ambient temperature is displayed in the
TEMP status window on the A/C UTIL page [(fig 2-76).
The range value for the PLT/CPG CKPT TEMP status
window is from -65° F to +160° F in 1° increments. Each
crewstation and EFAB compartment (left/right/forward
and aft) temperature is displayed in the ECS TEMP® F sta-
tus window on the SYS page (fig 2-F'7). An EFAB compart-
ment temperature is displayed in YELLOW when it is
greater than 105°. The range value for the ECS TEMP° F
window is from -65° F to +160° F and displayed in 1° in-
crements.
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Figure 2-77. SYS Page
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CAUTION

To obtain optimum performance from the
heating and cooling system, the gaspers
must be full open. Adjusting the temper-
ature level rather than closing gaspers
will increase the reliability of the blower.
Closing two or more gaspers will cause
the blower to operate in a stall region, in-
creasing noise levels. Operating with all
gaspers closed may cause the blower to
overheat and shutdown.

d. Crewstation Gasper Adjustment. Each
crewstation air distribution system features two torso
gaspers, two head gaspers and two leg vents. The torso
and head gaspers may be manually adjusted open or
closed for airflow regulation and may be positioned up to
60° off centerline in any direction for crew comfort. The
torso gaspers are located on the front instrument panel
facing the crewmember, while the head gaspers are lo-
cated over each shoulder of the crewmember. The leg
vents are located above both legs of each crewmember
and are not adjustable.

2.95 CREWSTATION BACKUP COOLING

During most ECS failure modes, the EFAB and crewsta-
tion blowers will continue to circulate air to each compart-
ment, and the Air Particle Separator (APS) will provide
ambient air to the crewstations. There is one interconnect
valve located in the air distribution ducting between the
two crewstations. In the event of a cockpit cooling failure,
the Digital Control Unit (DCU) will send a signal to the in-
terconnect valve to fully open the valve, thus allowing air-
flow between the two cockpits. The crewstation blower to
the affected crewstation will shut down and allow the re-
maining crewstation blower to supply both cockpits with
conditioned air. It is possible with an Air Particle Separator
and ECS failure that the blowers may be disabled and no
fresh air is provided.

2.95.1 ECS Failure. The system begins to monitor for
ECS failure when generator power is applied. The ECS
failure caution occurs when the system processor detects
various ECS failures. Failures of the forward and aft ECS
systems are usually temporary and the blowers continue
to operate. Failure of the ECS control is usually perma-
nent and the blowers may be disabled. The UFD/EUFD
and MPD will display the related caution message.

2.96 VENTILATING SYSTEM

In the event of an ECS failure, the EFABS and crew sta-
tion blowers will continue to circulate air to each compart-
ment, and the Air Particle Separator (APS) will provide
ambient air to the crew stations. In the event of an ECS
and APS failure the blowers may be disabled and no fresh
air is provided.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section XI.

2.97 INTRODUCTION

The electrical system produces and distributes
all of the electrical power required for operation of the heli-
copter. The electrical system provides: AC power genera-
tion, DC power generation, and battery power.

2.98 ELECTRICAL POWER MANAGEMENT SYSTEM
(EPMS)

The EPMY (fig 2-79) consists of two High Power Switch-

TM 1-1520-251-10

ELECTRICAL SYSTEM

ing Modules (HPSM) and two Electrical Load Centers
(ELC). On each HPSM is mounted a Circuit Breaker Panel
(CBP). The EPMS and the CBPs provide distribution for
AC, DC, battery power, and ground power. EPMS opera-
tion is fully automated. Because of redundancy, there are
no normal indications for the EPMS subsystem). Failures
within the EPMS are displayed on the MPD Data Manage-
ment System (DMS) page (refer to Section XVI). Busses
1, 3 and 5 are tied together in each of the respective pow-
er distribution systems as are busses 2, 4 and 6

[Figs 2-8012-81 ,2-82 ,2-83).

GENERATOR 2

BATTERY

ELECTRICAL /
LOAD CE% /

ELECTRICAL
LOAD CENTER #1

TRANSFORMER
LIGHTING RECTIFIER #1

CONTROLLER

CIRCUIT BREAKER CIRCUIT BREAKER
PANEL #1 AND
TRREA(';“TS;EEMEZR PANEL #2 AND HIGH POWER
# HIGH POWER SWITCHING
SWITCHING MODULE #1
MODULE #2

GENERATOR 1

GENERATOR
CONTROL UNITS

LBA2396

Figure 2-78. Electrical System Components
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Figure 2-79. Electrical Power Management System
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Figure 2-80. Electrical Power Distribution
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AC BUS NO. 1

AFT LH FAB FAN

AIR PARTICLE SEP
ANTI COLL/FORM LTS
CPG CKPT FAN

CPG RH MPD

DISPL PROC #1

ECS COMP 1

ELC1AC

ENG 1 OVSPD

FCR

FWD COND BLWR A
FWD COND BLWR B
FWD LH FAB FAN
GUN MOTOR

HF ARC220 FAN
IHADSS SEU

LASER EU

NOSE GRBX HEATER 1
PLT LH MPD

PNVS EU

RH/LH FANS AFT BAYS
TADS PWR SUPPLY

AC BUS NO. 3

AIR DATA SENSOR
IAFS FUEL PUMP
P11760 AC

P2 1760 AC

WP&SP 182/STAB SYN

Figure 2-81A.
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AC BUS NO. 2

AFT COND BLOWER A
AFT COND BLOWER B
AFT RH FAB FAN
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DISP PROC #2

ECS COMP 2

ELC2AC
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GND SVC RECPT AC
[HADSS DEU
NITROGEN INERT
NOSE GRBX HEATER 2
PLT CKPT FAN

PLT RH MPD

AC BUS NO. 4

AWS AC

CPG FLT CONT (REF B)
ICE PROB HEATER

P3 1760 AC

P4 1760 AC

PLT FLT CONT (REF A)

LBA5167

[IEI & AC Power Distribution ]
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Figure 2-82A.
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[IEI@&A DC Power Distribution ]
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® Cu ® MDR

® DATAXFRUNIT ® PLTADVLTS

® EMG S/OVALVE ®  REFUEL PNL

®  FIRE DET APU ®  STDBY INSTR
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®  FIREEXTPLT ®  UHF ARC164

® FLTCNTRLTRIM ®  UPFRONT DSPL CPG
®  GEN 1BACKUP ®  UTILLTS MAINT
®  HYD XDCR PRIEMER ®  UTILRLY PNL
®  INT GRBX TEMP ALM ®  VHF ARC186

® KY58 ®  XPNDR/IFF

® DG SRCH LIGHT

ELC1 BAT CONT
ENG1ATS
ENG1BL/LOUVER
ENG1 OIL PRESS
FDMU PROVISION
FUEL CRSFD1
ZEROIZE PNL

APU ECU PWR/START
APU FUEL BOOST AND
ELC2 BAT CONT

ENG2 OIL

ENG2 ATS

ENG2 BL/LOUVER
FUEL BOOST SOV
FUEL CRSFD2

VIDEO CONT PNL/BPIA
XFER AR VALVE

Figure 2-83A.
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2.98.1A | Circuit Breaker Panel (CBP) ply the unswitched secondary loads on the No. 1 busses.
1. CBP 1 receives 115/200 Vac, 28 Vdc, and 24/28 Vdc ~ CBP 1 is mounted on the forward face of HPSM 1.[Eigurel
input from HPSM 1. It contains the CBs necessary to sup-  [2-84Alshows which CBs are located on CBP 1. ]
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Figure 2-84A. [JIEM@& Circuit Breaker Panel 1]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

2-86 Change 2



TM 1-1520-251-10

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

Change 2 2-87


flank
Rettangolo


T™ 1-1520-251-10

2.98.2A | Circuit Breaker Panel (CBP) ply the unswitched secondary loads on the No. 2 busses.
2. CBP 2 receives 115/200 Vac, 28 Vdc, and 24/28 Vdc ~ CBP 2 is mounted on the forward face of HPSM 2.[Eigurel
input from HPSM 2. It contains the CBs necessary to sup-  [2-85Alshows which CBs are located on CBP 2.]
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Figure 2-85A. [ @A Circuit Breaker Panel 2]
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2.98.3 Electrical Load Center 1. ELC 1 receives
115/200 Vac, 28 Vdc, and 24/28 Vdc input from HPSM 1.
It contains the Circuit Breakers (CB) and remote con-
trolled switches necessary to supply the switched second-

TM 1-1520-251-10

ary loads on the No. 1 busses. It also receives commands
from the system processors for positioning the remote
controlled switches. ELC 1 is located in the left forward
EFAB.[Eigure 2-861shows the CBs located on ELC 1.

©¢ @¢ '@« '@« A
BAT DC AL B@ Co
@ BAT DC AL BZ Co @
© ©)
D0 O O «~
CAUT ITON =
115/200 VOLTS GND 1760 e
AC AC
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AC
TADS LASER  CHAFF RDR SPARE  WP'SP1&2  AIR DATA
STANDBY ~ WRN ARM WRN ISTABSYN ~ SENSOR
RCVR RCVR (REFC) HEATER
LWT ELCI ENGT
ROCKET 1760 1760 1760 1760 1760 1760 BAT olL EL%?J\)E% BAT
DC2 DCT DCH DC2 DC1 DC2 CONT PRESS  ON/OFF
Q000000
PNVS IAFS FUEL Pllrl'v(gT CH IIE\‘/-(\)RY E%&;& 'Ié\é L E[I)_gl FDI\gU SPARE EN(; 1 ZEROIZE FUEL
STANDBY VALVE PROV, AT PANEL
CTRL S TR DEFOG %@ﬂ%ﬁ coNT (PROV) CRSFD1
e @I( )(©) @\( ]
¢ 7T
ELECTRICAL LOAD CENTER NO. 1

( @\( @
LBA2395A
Figure 2-86. ELECTRICAL LOAD CENTER NO 1 Circuit Breakers
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2.98.4 Electrical Load Center 2. ELC 2 receives
115/200 Vac, 28 Vdc, and 24/28 Vdc input from HPSM 2.
It contains the Circuit Breakers (CB) and remote con-
trolled switches necessary to supply the switched second-

ary loads on the No. 2 busses. It also receives commands
from the system processors for positioning the remote
controlled switches. ELC 2 is located in the right forward
EFAB.[Eigure 2-87Ishows the CBs located on ELC 2.

@« @/« @t @« [
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Figure 2-87.

ELECTRICAL LOAD CENTER NO 2 Circuit Breakers
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2.99 BATTERY

The battery subsystem consists of one 24 Vdc, 15 ampere
hour, sealed cell, Fibrous Nickel Cadmium (FNC) battery
and associated battery charger. Both the battery and bat-
tery charger are located in the right center EFAB. The bat-
tery provides power during ground refueling, APU start-
ing, and engine starting. The battery also provides backup
power in the event of a loss of all other DC power
[2-83). In that event, the battery will supply the normal in
flight battery loads for a minimum of 12 minutes provided
the battery is at least 80% charged. During normal opera-
tion the battery is isolated from the battery busses and is
charged by the battery charger.

2.99.1 Battery Power Control. Battery power is con-
trolled by the MSTR IGN switch [(fig_2-88) on the pilot
POWER lever quadrant. The ignition key is not required to
actuate the MSTR IGN switch. With the MSTR IGN switch
in the OFF position, power is still applied to the refuel pan-
el. When the refuel switch on the refuel panel is turned
ON, the aircraft may be refueled without the need to turn
the MSTR IGN switch to the BATT position. When the
MSTR IGN switch is placed in the BATT position, the bat-
tery is connected to the battery busses unless the busses
are being supplied by the Transformer Rectifier Unit
(TRU) power. If the battery busses are being powered by
the output of the TRU, the battery is isolated and placed in
the charge mode. In the event that TRU power is lost, the
battery will automatically be connected to the battery
busses|(fig 2-83).

2.99.2 Battery Power Indications. Any time the
battery charger fails, an advisory message is displayed on
the UFD/EUFD, and battery charging is terminated. If the
charger detects a battery fault an advisory message is dis-
played on the UFD/EUFD, and battery charging is termi-
nated.

2.100 BATTERY CHARGER

The battery charger is normally powered by 115 Vac sup-
plied from CBP 2. The charger automatically maintains
the battery in a full state of charge. Additionally the battery
charger monitors the battery temperature and state of
health. If it detects a battery fault, it is reported to the sys-
tem processor for display on the UFD/EUFD. The charger
also monitors itself for a fault and if a fault is detected that
is also reported to the system processor for display on the
UFD/EUFD. In the event of a battery or battery charger
failure, battery charging is automatically terminated and
can not be restarted until the fault has cleared. Finally the
battery charger controls the battery internal heater. When

TM 1-1520-251-10

the internal temperature of the battery drops below 10° C
the battery heater is activated. The internal heater is func-
tional between 10° C and -40° C, therefore, an external
heater blanket is not required. The battery heater is pow-
ered by the aircraft 28 Vdc bus via CBP 2.

2.101 DC ELECTRICAL SYSTEM

Two regulated 28 Vdc, 350 amp TRUs are the primary DC
power source, each capable of supplying managed power
to all DC loads. The TRUs convert AC input to 28 Vdc.
They are self monitoring for over temperature. TRU fail
status is displayed on the UFD/EUFD.

2.101.1 Total DC Circuit Load Support. Either TRU,
in conjunction with either generator, is capable of support-
ing the total DC bus load.

2.101.2 DC BUS Interface with Battery Electrical Sys-
tem. Primary DC bus 1 and DC bus 2 provide 28 Vdc to
battery bus 1 and bus 2 through two diodes. These diodes
isolate the battery electrical system from DC bus load
when TRU electrical power has failed.

2.101.3 TRU Failure. In the event of a TRU failure, a
caution message will be annunciated on the MPD and the
UFD/EUFD. The failed DC bus system is then transferred
to the remaining operational DC bus system.

2.102 AC ELECTRICAL SYSTEM

The AC generation subsytem consists of two 45 KVA, 3
Phase, 4 wire, 115/200 Vac, 400Hz, air cooled, brushless
AC generators and two Generator Control Units (GCU).
Each generator normally supplies its respective AC bus,
AC bus 1 or AC bus 2. In the event of a generator failure
the remaining generator has sufficient power to supply all
AC loads, without the need to load shed. Each generator
control unit provides voltage regulation, control and
protection for its associated generator. Protection is pro-
vided against undervoltage, overvoltage, underfrequency,
over current/short circuit, and differential/feeder fault op-
eration. [ Aircraft equipped with
7-511B11019-11 and -13 GCUs, underfrequency protec-
tion is inhibited in flight and undervoltage protection is in-
hibited during underfrequency operation. Aircraft
equipped with 7-511B11019-15 -17, -19 and -21 GCUs,
underfrequency protection is functional in flight and
undervoltage protection is inhibited during underfre-
guency operation. | [ IETN&A Underfrequency protection
is functional in flight and undervoltage protection is inhib-
ited during underfrequency operation.]
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Figure 2-88. Battery Control and Indicators
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2.102.1 Generators. Each generator is capable of sup-
plying power to all aircraft loads. Each generator is
equipped with a GCU which provides automatic start up
and generator protection and fault detection for automatic
shutdown. If one generator fails, its load is automatically
transferred to the other generator.

a. Generator Drive. The generators are driven si-
multaneously by the accessory gearbox. The accessory
gearbox is driven by the APU or engines/main rotor.

b. Generator Operation. During normal operation,
each generator carries approximately 50% of the electri-
cal load. Each generator powers a three phase bus man-
aged by the EPMS. A bus interlock configuration prevents
generators from operating in parallel or operating in paral-
lel with an external power source. Either generator is ca-
pable of supporting both AC busses.

c. Generator Electrical Output Manage-
ment. Generator output is managed by the associated
GCU, which regulates output voltage and provides protec-
tion against undervoltage, overvoltage, underfrequency,
over current/short circuit, and differential/feeder fault op-
eration. Underfrequency protection is inhibited in flight
and undervoltage protection is inhibited during underfre-
guency operation. The GCU connects its associated gen-
erator to the appropriate AC primary bus. The GCU dis-
connects and de-energizes its generator under the
following adverse operating conditions:

® Qvercurrent/short circuit

® QOvervoltage (the AC generator output voltage is
greater than 125 Vac).

® Undervoltage (the AC generator output voltage
drops below 100 Vac for longer than 200 50
milliseconds).

o [IEIEN Aircraft equipped with 7-511B11019-11

and -13 GCUs, underfrequency (during ground
operation, the AC generator output frequency
drops to between 365 to 380 Hz for 1 to 3
seconds).
Aircraft equipped with 7-511B11019-15 -17, -19
and -21 GCUs underfrequency (during ground
operation, the AC generator output frequency
drops to between 365 to 380 Hz for 1 to 3 seconds;
during flight operation, AC generator frequency
drops to 306 Hz for 1 second). ]

TM 1-1520-251-10

o [IEM @& Underfrequency (during ground opera-
tion, the AC generator output frequency drops to
between 365 to 380 Hz for 1 to 3 seconds; during
flight operation, AC generator frequency drops to
306 Hz for 1 second).]

2.102.2 AC Power Indications. Anytime a generator is
failed, a caution message will be displayed on the UFD/
EUFD and the MPD CAUTION page.

2.102.3 AC Power Controls. Generator output is auto-
matically controlled by the GCU. In the event of an an-
nunciation, the pilot may reset either generator with the
GEN RST switch on the CHK OVSP TEST/GEN RST
panel (fig_2-89).]A generator may be selected OFF
through the SYS page.

CHK OVSP TEST GEN RST

ENG | +
@ OFF @ GEN|@GEN2
ENG 2

CKT A CKT B

LBA0020

Figure 2-89. Check Overspeed Test/Generator
Reset Panel

2.103 EXTERNAL/GROUND POWER

Ground power is applied to the helicopter by connecting
the power cable from the Aviation Ground Power Unit
(AGPU) to the external power receptacle located in the
right hand aft fuselage (refer to Section XV). Ground pow-
er supplies power to all aircraft loads.

2.103.1 External/Ground Power Controls. When the
MSTR IGN switch is in the EXT power position, the exter-
nal power monitor automatically controls the application of
power to the helicopter and monitors for degraded power

supply.

2.103.2 External/Ground Power Indications. The
UFD/EUFD will display an advisory when the external
power access door is open.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section XII.

2.104 INTRODUCTION

WARNING

® To prevent an accidental APU start,
the APU ECU PWR/START circuit
breaker located on the ELECTRICAL
LOAD CENTER NO. 2 in the right hand
EFAB shall be out when battery or ex-
ternal power is connected to the heli-
copter and unqualified personnel are
in or around the pilots crew station.

® The APU ECU testing performed
shows that certain transmitters can
preclude the APU from being started
or will cause it to be shut down. Addi-
tionally, it is possible that uncomman-
ded overspeeds could occur without
overspeed protection. The aircrew
should exercise caution when starting
the APU in any location where the APU
has not been previously operated, es-
pecially in the vicinity of high powered
transmitters.

The APU (fig 2-90)lindirectly provides hydraulic pressure
and electrical power for the operation of helicopter sys-
tems whether the engines are operating or not. The APU

AUXILIARY POWER UNIT (APU)

also provides, directly, pressurized air for the operation of
helicopter systems anytime the APU is ON (whether or not
the main engines are driving the transmission accessory
section). The APU provides the means of engine starting
without the need for an AGPU. It is located just inboard of
the right engine nacelle in the aft equipment bay. The APU
consists of a gearbox, a compressor, and a turbine sec-
tion, together with associated fuel, lubrication, and electri-
cal systems.

2.104.1 Fuel System. The aft fuel cell provides all fuel
for APU operation and is discussed in more detail in Sec-
tion IV of this chapter. The APU fuel control automatically
regulates fuel flow. The APU burns approximately 175 Ib
of fuel per hour.

2.104.2 Lubrication System. The APU has a self con-
tained oil system. An oil filler cap is located on the left side
of the unit. Oil cooling is provided by airflow over cooling
fins at the compressor inlet. The oil level sight gage is lo-
cated on the right side and is an integral part of the olil
sump. The sight gage can be inspected through a door in
the bottom of the right engine nacelle.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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APU ELECTRONIC CONTROL UNIT

@
N
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LBA0391

Figure 2-90. APU Location

2.104.3 Electrical System. The APU electrical system re-
quires DC power. This power is normally delivered by the he-
licopter battery when the MSTR IGN switch is set to BATT.

2.104.4 APU Control Switch. The APU control switch is a
momentary button switch located on the pilot POWER lever
guadrant This switch applies dc power to energize
the APU boost pump, open the APU fuel shutoff valve, and
sends a signal to the APU ECU to commence the start se-
quence. The APU momentary button switch turns the APU
ON and OFF, and has a hinged cover to prevent inadvertent
actuation. When the APU is turned ON and the APU speed
reaches 95%, the ON legend in the button illuminates and an
advisory is displayed on the UFD/EUFD.

2.104.5 APU Electronic Control Unit (ECU). The APU
ECU provides for automatic start and operation of the
APU and Power Takeoff clutch (PTO) engagement. The
start valve opens when the APU switch is pressed to ON
and closes automatically at 60% APU speed. The ECU
monitors the APU for loss of thermocouple, overtempera-
ture, overspeed, overcurrent, low oil pressure, percent
rpm, and exhaust gas temperature. The APU ECU trans-
mits a shutdown signal to the APU whenever the APU but-
ton switch on the pilot POWER lever quadrant is set to

OFF. The ECU also transmits the shutdown signal auto-
matically for fault detection of any of the monitored func-
tions. An advisory is sent from the low oil pressure switch
when automatic shutdown occurs. The PTO clutch actua-
tion is also controlled by the APU ECU. Normally, PTO
clutch engagement occurs at 60% APU speed if the main
transmission temperature is above 0 °F; however, if the
main transmission temperature is below 0 °F, it will en-
gage at 95% APU speed.

2.104.6 Main Transmission Low Oil Temperature Sen-
sor. The main transmission low oil temperature sensor
provides transmission oil temperature information to the
system processor for cold start of the APU.

2.104.7 Utility Hydraulic Accumulator. The accumu-
lator, located on the deck of the aft equipment bay below
the APU, provides hydraulic pressure to the APU hydrau-
lic starter through a solenoid operated hydraulic start
valve. The utility hydraulic accumulator is discussed in
more detail in Section VI of this chapter.

2.104.8 APU Advisories. The APU advisories are dis-
played on the UFD/EUFD and MPD and are listed in
2-15
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Section XIllI.

2.105 LIGHTING EQUIPMENT

NOTE

The search/landing light, crew station flood
lights, signal lights, and utility lights are the
only lights available under battery power.

FWD INSPECTION AND
MAINTENANCE LIGHT
RECEPTACLE
(INSIDE AVIONICS BAY)

FORMATION LIGHT (GREEN)

FORMATION LIGHT (GREEN)

Figure 2-91.

FWD INSPECTION AND
MAINTENANCE LIGHT
RECEPTACLE

SEARCH/LANDING
LIGHT (WHITE)
RETRACTED POSITION

LIGHTING

The aircraft lighting system consists of exterior and interi-
or lighting and their associated controls. The main func-
tion of the aircraft exterior lighting is to provide visual in-
dications to other aircraft for navigation and safety
reasons. The aircraft interior lighting provides crewmem-
bers with Night Vision Goggle (NVG) compatible lighting.

2.106 EXTERIOR LIGHTING EQUIPMENT

Exterior lighting equipment [fig 2-91) consists of formation
lights, navigation lights, anticollision lights, a search/land-
ing light, and an inspection and maintenance light.

NAVIGATION
LIGHT (WHITE)

FORMATION
LIGHT (GREEN)

FORMATION LIGHT (GREEN)

ANTICOLLISION LIGHT
(RED OR WHITE)
(TYPICAL BOTH SIDES)

NAVIGATION LIGHT
(LEFT SIDE RED,
RIGHT SIDE GREEN)

LBA0545

Exterior Lighting Equipment
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2.106.1 Formation Lights. The green formation lights
provide visual orientation information regarding position of
the helicopter to adjacent aircraft in formation flight. They
are located on the upper surface of each wing, the upper
centerline of the aft fuselage, and on the upper surface of
the vertical stabilizer. The formation (FORM) lights rotary
control knob on the pilot Exterior/Interior Lighting (EXT LT/
INTR LT) panel varies the intensity of the formation lights
from OFF to BRT (bright). For description and operation
of pilot and CPG lighting control panels, refer to

2.106.2 Navigation Lights. The navigation lights indi-
cate aircraft position and direction to other aircraft during
flight. One green light is located on the right engine na-
celle and one red light is located on the left engine nacelle.
One white aft navigation light is located on the top aft side
of the vertical stabilizer. The navigation (NAV) lights
switch on the pilot EXT LT/INT LT panel has three posi-
tions, BRT, OFF, and DIM.

2.106.3 Anti-collision Lights. The anti-collision lights
provide a visual anti-collision warning during all phases of
flight. High intensity red and white anti-collision strobe
lights are located on each engine nacelle. The anti-colli-
sion (ANTI COL) lights switch on the pilot EXT LT/INT LT
panel has three positions: WHT, OFF and RED.

CAUTION

® The searchlight can reach tempera-
tures capable of igniting combustible/
flammable materials. Do not land in
areas such as high grassy meadows
with the searchlight ON.

® Burning of the aircraft skin is possible
if the searchlight is over-extended.

® R/H EFAB door should not be left open
with the searchlight on.

NOTE

Searchlight motion is inhibited for 60 sec-
onds after the ON/OFF/STOW switch is
placed in the STOW position.

2.106.4 Search/landing Light. The retractable search-
light provides omnidirectional search and landing light
during low visibility conditions. The searchlight is located
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in a fairing under the forward section of the right Extended
Forward Avionics Bay (EFAB), just forward of the landing
gear attachment. The searchlight control switches [(fig]
[2-92)) are located on the flight control grip of the collective
control stick. Setting the ON/OFF/STOW switch to ON
supplies 28 vdc to the searchlight. The searchlight posi-
tion switch is a four position thumbforce control switch
used to manually control searchlight motion.

SEARCH/LANDING
LIGHT
ON/OFF/STOW
SWITCH

FLIGHT
CONTROL
GRIP
SEARCH/LANDING
LIGHT
POSITION
SWITCH
LBA0480

Figure 2-92. Search/Landing Light Control
Switches

2.106.5 Inspection/Maintenance Light. The inspec-
tion/maintenance light is stored in the left equipment stow-
age compartment. Two plug-in electrical receptacle loca-
tions and the light's 50 ft long cord facilitates inspection
and maintenance at all points on the helicopter. One re-
ceptacle is located adjacent to the CPG station on the un-
derside of the right EFAB, forward of the searchlight. The
second receptacle is located in the right aft avionics bay.
Operation of the inspection/maintenance light is con-
trolled by an OFF/BRT rheostat switch which is integral
with the light.

2.107 LIGHTING CONTROLS

Aircraft exterior lighting (excluding the searchlight) is con-
trolled via the EXT LT section of the pilot EXT LT/INTR LT
panel[(fig 2-93). Aircraft interior lighting can be controlled
independently for each cockpit by use of the INTR LT sec-
tion of the pilot EXT LT/INTR LT panel or the CPG INTR
LT panel.
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INTR LT
SIGNAL PRIMARY

N
OFF A
\%
DIM BRT
RST BRT
FORM
FLOOD STBY INST
BRT
WHT C
OFF N o
T
|

RED

PRTEOSS
TEST @

LBA0025

Figure 2-93. Pilot EXT LT/INTR LT Panel

2.107.1 INTRLT Panel. The INTR LT section of the pi-
lot panel controls the lighting in the pilot’s station_and con-
sists of four rotary control knobs and a PRESS-TO-TEST
button. The CPG INTR LT panel controls the
lighting in the CPG’s station and consists of three rotary
control knobs and a PRESS-TO-TEST button.

INTR LT
SIGNAL PRIMARY
@BRT @
DIM RST
FLOOD
PRESS
TEST

o)
OFF BRT

LBA0026

Figure 2-94. CPG INTR LT Panel

NOTE

The Lighting Distribution Unit in the pilot
crewstation contains variable resistors
(available to maintenance personnel) to al-
low balancing of individual panels in the
standby instruments lighting system for uni-
form intensity within the crewstation
throughout the STBY INST control dimming
range.

2.108 INTERIOR LIGHTING EQUIPMENT

The interior lighting system includes four subsystems
powered by the Lighting System Controller: primary, sec-
ondary/emergency, signal, and standby instrument light-
ing. Each cockpit also has one utility light.

2.108.1 Primary Lighting. Primary lighting consists of
integrally illuminated lightplates, display bezels and key-
pads. The PRIMARY variable resistor rotary control al-
lows for continuous adjustment of the crewstation primary
lighting system brightness from OFF to BRT. Turning the
PRIMARY variable resistor from OFF towards BRT in-
forms the Lighting System Controller that the cockpit is in
a “night” condition and allows for the SIGNAL RST posi-
tion to function for resetting to a dim mode. The FLOOD
control must be OFF or less than the midpoint of its range
to allow SIGNAL RST. The PRIMARY lights control is on
the pilot EXT LT/INTR LT panel and on the CPG INTR LT
panel.

2.108.2 Secondary/Emergency Lighting. Secondary/
emergency lighting consists of floodlights to provide crew
compartment illumination and is powered by the battery
bus as an alternate to primary lighting. The FLOOD vari-
able resistor rotary control allows for continuous adjust-
ment of the floodlighting system brightness from OFF to
BRT. Turning the FLOOD control clockwise past the mid-
point of the control range informs the Lighting System
Controller that the cockpit is in a “bright” condition and re-
verts the SIGNAL lights to BRT. Turning the FLOOD con-
trol counterclockwise past the midpoint of the control
range allows for the SIGNAL lights to reset to a dim mode.
The FLOOD lights control is on the pilot EXT LT/INTR LT
panel and on the CPG INTR LT panel.

2.108.3 Standby Instrument Lighting. Standby
instrument lighting consists of integral illumination of the
four standby flight instruments in the pilot station. The
STBY INST variable resistor rotary control allows for con-
tinuous adjustment of the standby instruments lighting
system brightness from OFF to BRT. The STBY INST
lights control is on the pilot EXT LT/INTR LT panel.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.108.4 Signal Lighting. Signal lighting includes warn-
ing, caution, and advisory indicators/switches. The SIG-
NAL variable resistor rotary control allows for continuous
adjustment from DIM to BRT for the SIGNAL lighting. The
rotary control knob for SIGNAL lighting includes a RST
position to allow for reset to dim mode for night conditions.
The warning lights have a fixed daytime brightness (28
vdc) and a fixed nighttime brightness (14 vdc). The cau-
tion and advisory lights have a fixed daytime brightness
(28 vdc) and a variable nighttime brightness (14 vdc
max.). The SIGNAL variable resistor controls the signal
lighting brightness for the advisory lights from BRT to
DIM, but does not extinguish the lights. Initial aircraft pow-
er-up sets the SIGNAL lighting to full daytime brightness.
If the PRIMARY lights control is ON, and the FLOOD light-
ing control is less than the midpoint position, then turning
the SIGNAL control clockwise to the momentary RST
position results in reset to the dim mode for night condi-
tions. In the event of a power interrupt, the signal lighting
reverts to the daytime brightness; the crewmember must
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manually turn the control to RST for night conditions.
Turning the FLOOD control clockwise past the midpoint of
the control range informs the Lighting System Controller
that the cockpit is in a “bright” condition and reverts the
SIGNAL lights to the bright mode. Turning the FLOOD
control counterclockwise past the midpoint of the control
range allows for the SIGNAL lights to reset to a dim mode.
The PRESS TO TEST button allows all SIGNAL lighting
lamps to be tested at once. The SIGNAL lights control and
PRESS TO TEST button are on the pilot EXT LT/INTR LT
panel and on the CPG INTR LT panel.

2.108.5 Utility Light. The utility light is stowed (via a
bayonet base) in the left side of each crewstation. The
hand-held light has a coiled cord and is powered by the
battery bus. The utility light has a built-in variable rheostat
control for continuous adjustment of the light from OFF to
BRT, and a press-to-hold BRT button. The beam can be
adjusted from SPOT to FLOOD. The color of the illumina-
tion can be adjusted to WHITE or NVG GREEN.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section XIV. FLIGHT INSTRUMENTS

2.109 INTRODUCTION

Instruments discussed in this section are, for the most
part, those that directly measure flight performance. Flight
instruments are available on the IHADSS and the MPD
FLT page. The CPG can present flight symbology, HOD/
HDD displays, and video displays on the ORT.

2.110 MPD FLT PAGE
The FLT page (fig—2-95)]presents flight instrument
symbology required for flight from the MPD. The majority

of the buttons and some of the graphics are presented
only when the FLT SET button is selected,

FUEL PERF

a A A
el
)]

LBA0580A

Figure 2-95. FLT Page

® T1 ENG (Engine) page button
® T3 FUEL page button

® T4
® T6
e |5
® B6

PERF (Performance) page button
A/C UTIL (Utility) page button
-W- (Waterline) button

FLT SET button

2.110.1 MPD FLT Page Buttons. The FLT page
and 2-96) provides the following button selections:

a. ENG Page Button. Pressing the ENG page but-
ton presents the Engine instrument page.

b. FLT Page Button (On second level only). Press-
ing (deselecting) the FLT page button returns the MPD to
the top-level format.

c. FUEL Page Button.
button presents the Fuel page.

Pressing the FUEL page

d. PERF Page Button. Pressing the PERF page
button presents the Performance page.

e. A/C UTIL Page Button. Pressing the A/C UTIL
button presents the Aircraft Utility page.

f. -W- Button. The -W- button allows the crew to
align the attitude indicator and HMD horizon line to the
waterline symbol in the pitch axis. The word BIAS is pres-
ented below the waterline button when a bias has been
applied using the up or down bias buttons. Deselecting
the -W- button clears any manually applied bias from the
attitude indicator and HMD horizon line.

g. FLT SET button. Selection of the FLT SET but-
ton presents the control buttons necessary to set or enter
data on the FLT page. Deselecting the FLT SET button
blanks these control buttons and additional graphics, and
returns the format to the FLT page.

2.110.2 MPD FLT Page graphics.
vides the following graphics [(fig 2-96):

The FLT Page pro-

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 2-96. FLT Page Symbols

1. Heading Scale. The heading scale is cen-
tered in the top area of the page. The moving scale has a
total range of 360°. It displays an instantaneous 180° in 10°
increments, and the major cardinal points are labeled N, S,
E, and W. Current magnetic heading is located in the center
of the heading scale as a 3 digit data field. The heading
scale is presented when the EGI has determined its true
heading, and has a position for determining magnetic vari-
ance.

2. FCR [N Centerline Bearing. The FCR cent-
erline bearing is displayed along the bottom of the magnet-
ic heading scale. It represents the azimuth of the current
FCR scan centerline (or line of bearing) when the
centerline is within the displayed portion of the heading
scale. The FCR centerline bearing is presented when the
heading scale is presented and the requirements for pre-
sentation of the FCR footprint on the TSD Page are met.

3. Bank Angle. The bank angle indicator pro-
vides an analog indication of the aircraft's current bank
angle in degrees. The bank angle indicator consists of a
fixed curved tape presenting a minimum of 30° to the left
and 30° to the right of the 0° bank in 5° increments. The
bank angle triangle is aligned and fixed to the roll move-
ment of the attitude indicator. As the bank angle increases,
the bank angle tick marks expand to show a larger portion
of the compass rose. When the angle of bank exceeds
"20°, the entire symbol is shown WHITE in color. The bank
angle is presented if the attitude indicator is presented.
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4. Lubber Line. The lubber line is aligned to the
centerline of the aircraft. It is the reference for both heading
and angle of bank.

5. Command or Bobup Heading. The com-
mand heading chevron symbol along the bottom of the
magnetic heading scale indicates the heading to the next
navigation waypoint selected through the navigation sub-
system. The symbol is presented when there is a valid next
waypoint and the heading scale is presented. Upon selec-
tion of the cyclic symbol select bobup mode, the symbol
represents the heading at the initiation of the bobup sym-
bol. The symbol remains at the bobup heading until the bo-
bup mode is disengaged or the heading becomes invalid.

6. ADF Bearing. The ADF bearing is presented
along the bottom of the magnetic heading scale, represent-
ing the instantaneous bearing to the tuned ADF Non-Di-
rectional Beacon (NDB). It is displayed only when a valid
bearing signal is received by the ADF system and the
heading scale is presented.

7. Alternate (Pilot or CPG) Sensor Bear-
ing. The alternate crewmembers sensor bearing is pres-
ented as a triangle along the bottom of the heading scale. It
is only presented when the heading scale is presented and
the opposite crewmembers sight is valid. This allows one
crewmember to see the other crewmember’s selected sen-
sor’s line of sight azimuth. The symbol is not presented in a
crew station when the other crewmembers selected sight is
FCR.

8. Barometric or Inertial Altitude. Barometric
altitude is presented in feet in the upper right area of the
page. The total range of barometric altitude is from -2300
to 20,000 ft, in 10 ft increments. Barometric altitude is not
presented when the ADS has identified internal continuous
BIT faults, when there is no last stored altimeter settings, or
when barometric pressure data is out of valid range. The
inertial altitude (calculated MSL altitude) is WHITE in color
and presented in feet with the WHITE text “INRTL” beneath
it when barometric altitude is not available, or when the EGI
has identified internal continuous BIT faults, and when in-
ertial altitude data is valid. Inertial altitude presented is the
calculated MSL altitude using inertial altitude information.
The total range of inertial altitude is from -2300 to 20,000 ft,
in 10 ft increments. The System Processor computes the
displayed INRTL MSL altitude, using the Inertial altitude
and present position information from the primary INU.
Maximum allowable error is 70 ft.

9. Radar Altitude Hl and LO. The radar altitude
HI and LO indicators are displayed just above and below
the radar altitude digital readout. The YELLOW HI and
RED LO indications can be set to present at 1 to 1428 ft. If
the HI or LO indications are set to 0, they are not presented
to the crew.
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10. Radar Altitude and Vertical Scale. The radar
altitude is presented with a digital readout and analog tape
in the center right area of the page. When the radar altitude
HI indicator is presented, the radar altitude digital readout
and analog tape are shown YELLOW in color. When the ra-
dar altitude LO indicator is presented, the radar altitude
digital readout and analog tape are shown RED in color. An
audio message is presented when aircraft altitude is equal
to LO set altitude and is less that 10 ft AGL, or is 10% below
the LO set altitude and is between 11 ft and 999 ft AGL, or is
100 ft below the LO altitude and is between 1000 ft and
1428 ft AGL. Radar altitude is displayed as a digital readout
in 1 ft increments from 0 to 50 ft AGL, and 10 ft increments
from 50 ft AGL to a maximum altitude of 1428 ft AGL. The
radar altitude vertical scale is presented when the aircraft is
operating at an altitude between 0 and 200 ft (ascending),
or 10 and 180 ft (descending). The analog scale has tic
marks to the right of the tape in 10 ft increments up to 50 ft,
and 50 ft increments from 50 to 200 ft. The radar altitude
digital readout and scale are not presented when the radar
altitude data is not valid, exceeds 1428 ft, the radar altime-
ter is not powered on, or out of range.

11. Rate of Climb. The rate of climb scale and indi-
cator triangle are located to the left and adjacent to the ra-
dar altitude vertical scale. The scale is presented with a
filled triangle pointer indicating the current rate of climb. Tic
marks designate rates of climb or descent at 100 fpm incre-
ments to : 500 fpm, and a single tic mark designates the
1000 fpm location. Both positive altitude (climb) and nega-
tive altitude (descent) are displayed on the FLT page; only
negative altitude is displayed on the HMD. When the
triangle is in either 1000 fpm limit position, a WHITE data
field indicating the current rate of climb or descent is pres-
ented adjacent to the triangle. The data field shall present
the rate of climb or descent to the nearest 100 fom. The rate
of climb is not presented if the EGI is not providing valid
earth referenced velocities vertical speed information.

12. Altitude Hold. When the flight control system
is attempting to hold altitude, a horizontal “home plate”
symbol is placed at the zero rate of climb symbol position
as the altitude hold symbol. If this hold mode fails or is dis-
engaged, a flight controls tone is initiated and the symbol
changes to WHITE in color, flashes for 3 seconds and is
then removed.

13. Attitude Indicator. The attitude indicator is
presented in the center area of the page. It is dynamic and
provides the pitch and roll attitude of the helicopter. The at-
titude indicator displays 90° pitch nose up and 90° pitch
nose down around the lateral axis and 360° around the lon-
gitudinal axis. The sky portion of the pitch ladder is CYAN,
and the horizon line and ground portion of the pitch ladder
are BROWN. The attitude indicator is presented if the EGI
attitude data is valid.

14. Waterline. The waterline symbol [(fig_2-97)
provides a central status reference of the pitch ladder. It be-
comes filled to indicate that the attitude indicator is offset in
the pitch axis by selection of the -W - button or by manual

application of a BIAS.

ATTITUDE INDICATOR AND
HORIZONTAL LINE PER EGI

ATTITUDE INDICATOR AND
HORIZONTAL LINE OFFSET
FROM EGI

—r—

LBA0059

Figure 2-97. Waterline Symbol

15. Turn Rate. The turn rate indicator provides an
analog indication of the aircraft current turn rate in degrees
per second. The turn rate indicator is displayed on a hori-
zontal scale in the lower center area of the display just
above the skid/slip ball. It indicates both the direction and
rate of turn the aircraft is experiencing. Vertical tic marks
represent the limits for centered (no turn), one-half stan-
dard rate turn, and full standard rate turn (box centered un-
der the triangle). Full travel to the left or right represents
4.8° per second. If inertial data is not available, the symbol
is not presented.

16. Skid/Slip. The skid/slip ball provides an indi-
cation of the amount of side acceleration and how well a
turn is coordinated. Reference lines represent the limits for
in-trim or coordinated flight. Full travel to the left or right
represents +0.15G. If inertial acceleration is not available
(the inertial data is not valid), the skid/slip ball or ground
speed are not presented.

17. Navigation Data Status Window. A status
window is presented in the lower left area of the page, con-
taining ground speed, destination point, distance and time
to go. The status window is removed whenever all of its in-
terior data fields are not presented.

18. Time To Go. The time to go indicates how
much time it will take to reach the fly-to destination point
based on the aircraft’'s current ground speed. Time to go is
not presented when aircraft ground speed is at or below 15
kts, or the estimated time is greater than or equal to 10
hours. The seconds digits are only presented when the
time is less than 5 minutes. Time to go is only presented
when the destination point or ground speed are presented
and inertial velocities are valid.

19. Distance To Go. The distance to go indication
is a digital readout which provides distance from present
position to the fly-to destination point. It is displayed to the
0.1 km or nm. The valid range is 0.0 to 999.9 km/nm. The
distance to go digital readout is only presented when the
destination point or ground speed are presented.
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20 Ground Speed. Ground speed is presented
to the nearest knot. Ground speed is only presented when
the INU is aligned.

21. Destination Point. The destination point indi-
cates the waypoint (“W##"), hazard (“H##"), control mea-
sure (“C##"), target (“T##"), or threat (“T##") currently se-
lected as the fly-to destination point. If a destination point is
not available, the symbol is not presented.

22. Stabilator. The stabilator position is provided
to the aircrew by the stabilator symbadl(fig 2-98 ). This sym-
bol presents an icon depicting the side view of the air foil
positioned at the current stabilator angle. An adjacent arc
scale provides reference from -10° to +35°. A zero degree
tick mark is provided for increased situational awareness
during manual operations and as a quick reference for air-
craft shutdown procedures. See para 2.68.1 for a descrip-
tion of the stabilator symbol. This WHITE symbol is pres-
ented whenever the stabilator is operating in manual mode
for any reason (intentional selection by the crew, or as a re-
sult of automatic system failure). If the stabilator is failed
such that manual input is not able to alter the position, a dig-
ital readout providing the TAS limit is presented beneath
the icon, and the symbol set is shown YELLOW in color.
Additionally, if the flight control system fails such that the
system does not know the stabilator condition, the icon with
? and TAS limit are presented. The symbol is shown RED in
color when TAS exceeds the stabilator TAS limit.

STABILATOR MANUAL MODE

C>}
N

MANUAL MODE FAILED
STABILATOR POSITION KNOWN

STABILATOR POSITION DATA
|0OT VALID, POSITION UNKNOWN

STABILATOR POSITION DATA
NOT VALID, TAS EXCEEDS
STABILATOR TAS LIMIT

LBA2556C
Figure 2-98. Stabilator Position Symbology

23. G Status. A digital indication of the load factor
is provided when the aircraft is within 1/4 G of the

TM 1-1520-251-10

load factor limit, or exceeding 2 Gs. If the current load factor
is within 1/4 G of the [Chapter 5]load factor limit, it is shown
as WHITE in color. If the current load factor exceeds the
load factor limit, it is shown as RED in color. This
load factor limit is dynamic, and determined for the current
altitude, velocity, and gross weight conditions. The G sta-
tus digital readout is located beneath the airspeed digital
readout for easy reference in flight. Once the G status is
presented, it is presented for a minimum of 2 seconds prior
to removal. The G status is not presented if acceleration
data is not available from the EGI.

24. Airspeed. The true airspeed in knots is pres-
ented in the left middle area of the page. The airspeed be-
comes boxed (square corners and is shown RED in color)
to indicate the airspeed has reached Velocity Not to Ex-
ceed (VNE). The valid airspeed range is 0 to 210 kts in 1 kt
increments. If airspeed data is not available, airspeed is not
presented.

25. Attitude Hold. When the flight control system
is attempting to hold attitude, a status window is placed
around the airspeed digital readout to indicate attitude
hold. If this hold mode fails or is disengaged, a flight con-
trols tone is initiated and the symbol changes to WHITE in
color, flashes for 3 seconds and is then removed.

26. TGT. The engine turbine gas temperature
(TGT) digital readout is presented in the upper left area of
the page format. It is only presented when 2 or 2.5 minutes
remain in a particular TGT limit range. See[paragraphl
[2.48.4]in this chapter.

27. Engine Torque. The engine torque is pres-
ented as a digital readout in the upper left area of the page.
It indicates the highest engine torque of the two engines.
When a greater than 12% torque split occurs between en-
gines, the torque flashes to indicate impending single en-
gine operation. The torque is boxed when 98% or higher,
indicating an impending continuous torque limit of 100%.
The torque and box color correspond to the color of the pre-
sentation on the ENG page.

28. Navigation FLY-To CUE. If the aircraft is
equipped with MTADS provisions, the nav fly-to cue repre-
sents direction to the active next navigation waypoint and is
used in conjunction with the flight path vector to aid in navi-
gation. It is a small diamond shaped polygon with a flat bot-
tom and a dot in the center. When properly aligned, the
flight path vector will fit within the cue. When shown over
wide FOV video imagery (HMD, TDU or MPD), the symbol
is virtual. When presented on the MPD FLT page, it is not
virtual.
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29. Flight Path Vector. If the aircraft is equipped
with MTADS provisions, the flight path vector provides an
indication of projected aircraft flight path. It is a small dy-
namic circle with tic marks on the outer portion of the circle
at the three, nine, and twelve o’clock positions. It is a virtual
symbol when shown over wide FOV video imagery to indi-
cate the outside world reference with regard to actual heli-
copter flight path. When presented on the MPD FLT page,
it is not virtual. The vector represents the point towards
which the helicopter is flying. The horizontal difference be-
tween the head tracker and the flight path vector indicates
the aircraft sideslip direction and magnitude, when both are
not limited. The flight path vector flashes when edge lim-
ited, and is only presented when the INU body velocities
are valid, and the 3-dimensional velocity magnitude is> 5
kts ground speed.

2.111 MPD FLT PAGE, FLT SET SELECTED

Selection of the FLT SET button presents the control but-
tons necessary to configure the FLT page units of display,
set the barometric altitude/pressure, set the criteria for
presentation of the HI and LO radar altitude indications,
power the radar altimeter, reset the accelerometer, apply
a manual bias to the attitude indicator and HMD horizon
line, and monitor symbols not continuously displayed on
the FLT Page when FLT SET is not selected.

2.111.1 MPD FLT Page With FLT SET Selected But-
tons. With the FLT SET button selected, [(fig 2-99) the
FLT Page provides the following button selections:

DY‘ @
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Figure 2-99. FLT Page, FLT SET Selected

e T1 Radar Altitude HI button
® T3 Radar Altitude LO button
® T4 UNIT IN/MB (inches/millibars) button
® T5 Barometric ALT button
® T6 Barometric PRES button
® |2 Accelerometer G-RESET button
® |5 Up BIAS Set button
® |6 Down BIAS Set button
® R6 RAD ALT ON/OFF button
® B2 UNIT KM/NM button
® B6 FLT SET button
a. Hl Button. The HI button displays and allows

editing of the altitude which triggers presentation of the
Radar Altitude HI indication. The HI button is presented if
the radar altimeter is on.

b. LO Button. The LO button displays and allows
editing of the altitude which triggers presentation of the
Radar Altitude LO indication and presentation of the audio
message “altitude low”. No LO audio or visual indication is
presented when LO is set to 0. The LO button is present-
ed if the radar altimeter is 0.

c. UNIT IN/MB Button. The UNIT IN/MB button
sets the units of display for the barometric pressure digital
readout and the barometric PRES button. Barometric
pressure can be displayed in either inches of mercury
(“IN") or millibars (“MB”).

d. ALT Button. The ALT button displays and al-
lows editing of the current barometric altitude. The baro-
metric altitude button is not presented if the ADS has
failed.

e. PRES Button. The PRES button displays and
allows editing of the current barometric pressure. Baro-
metric pressure data ranges from 28.10 to 30.99 in. of
mercury in 0.01 in. of mercury increments, or 951.5 to
1,049.4 mb in 0.1 mb increments. Changes in barometric
altitude are reflected in both barometric altitude and pres-
sure presentations. The barometric pressure is not pres-
ented if the ADS has failed.

f. G-RESET Button. The G-RESET button is dis-
played above the accelerometer. This function resets the
accelerometer tell-tales to 1 G.

g. Up and Down BIAS set buttons. The up BIAS
set button allows the air crew to add nose-up bias to the
pitch ladder and horizon line. The down BIAS set button
allows the air crew to add nose-down bias to the pitch lad-
der and horizon line. The up and down bias buttons can
apply as much as 10° pitch offset in either direction. Typi-
cal uses of this control include applying a pitch offset, in
increments of 1°, to the attitude indicator and HMD hori-
zon line’s EGI setting prior to takeoff.
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It can also be used while in flight to add an additional bias
to the pitch ladder and horizon line after the attitude indi-
cator has been aligned to the waterline. The bias applied
can be cleared by deselecting the waterline button. When
a bias has been applied, a BIAS data field is presented on
the FLT page below the -W- button (FLT SET not se-
lected), or between the up and down BIAS buttons (FLT
SET selected). These buttons are not presented when the
EGI altitude data is not valid.

h. RAD ALT Button. The RAD ALT on/off button
provides the crew the ability to power the radar altimeter.
The system default is ON for normal operations or ground
power interruptions. The system will store the last status
setting and return the radar altimeter to that state in the
event of in-flight power interruption.

i. UNIT KM/NM button. The UNIT KM/NM button
is presented below the navigation data status window,
and sets the units for display of distance to go and for the
TSD between KM and NM.

j. FLT SET button. Selection of the FLT SET but-
ton presents the control buttons necessary to set or enter
data on the FLT page

k. FLT page button (on second level FLT page

only). Pressing the FLT page button returns the MPD to
the top-level format.
2.111.2 MPD FLT Page With FLT SET Selected Graph-
ics. The FLT (Flight Instruments) Page, provides the
symbols shown on the FLT pade (fig 2-96), and the follow-
ing additional graphics [(fig 2-100):

UNIT AL
MB] [1237

1

o] . 7“
A A A
LI

LBAOSO1A
Figure 2-100. FLT Page Symbols

TM 1-1520-251-10

1. Barometric Pressure and Status Win-
dow. Barometric pressure is presented in the upper right
area of the page. Total range of barometric pressure is
28.10 to 30.99 in. of mercury in 0.01 in. of mercury incre-
ments, or 951.57 to 1,409.44 mB in 0.1 mB increments.
When FLT SET is selected, the barometric pressure and al-
titude are presented surrounded by a status window. Baro-
metric pressure is not presented unless the ADS finds its
pressure altitudes to be valid and within valid range.

2. G Status. The G status digital readout is pres-
ented continuously when FLT SET is selected, rather than
only when within 1/4 G of the dynamic limit. The G status is
not presented if acceleration data is not available from the
EGI. See also para 2.110.2.23.

3. Accelerometer. The accelerometer is dis-
played in the middle of the display format left of the air-
speed digital readout. It has six components: indicated ac-
celeration, positive acceleration tell-tale, negative
acceleration tell-tale, positive acceleration limit, negative
acceleration limit, and scale tic marks. A dynamic solid
triangle is provided to indicate the total G forces that the air-
craft is currently experiencing. When the current accelera-
tion exceeds a limit, the triangle is RED. The displayed
range is -1 G to +4 Gs. As this vertical tape moves in a posi-
tive or negative direction along the scale, it leaves “tell-tale”
open triangles at the extreme points of its movement as an
indication of recent G forces. When the tell-tale accelera-
tion exceeded a limit, it is shown as RED. The tell-tale
triangle positions and colors are resetto 1 G and GREEN
by the accelerometer reset button. The upper and lower G
force limits, shown as RED dots on the scale, are devel-
oped from the flight envelope based on aircraft airspeed
and gross weight. If acceleration data is not available from
the INU, the symbol is not displayed.

2.112 STANDBY FLIGHT INSTRUMENTS (PILOT
STATION ONLY)

The pilot standby flight instruments directly measure and
provide independent backup displays of aircraft flight per-
formance (altitude, airspeed, attitude, and compass head-
ing) in case of primary power or flight reference system
failure. The standby flight instruments receive 28 Vdc
from the emergency dc bus.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.112.1 Standby Attitude Indicator. The standby atti-
tude indicator (fig 2-101) displays helicopter attitude. The
indicator can display 360° of roll and : 85° of pitch.

©

© ©

LBA0664

Figure 2-101. Standby Attitude Indicator

2.112.2 Standby Airspeed Indicator. The standby air-
speed indicator (fig 2-102)|presents indicated airspeed (0
- 250 kts) from the right pitot probe.

LBA0O77

Figure 2-102. Standby Airspeed Indicator

2.112.3 Standby Altimeter. The standby altimeter in-
dicator is graduated in 50 ft increments marked
at 100 ft intervals (0 - 9 x 100). Just left of center is a 1000
ft drum and a 10,000 ft drum to supplement the scale
pointer. The scale window in the lower right of the instru-
ment face, indicates barometric pressure setting in inches
of mercury. It is adjustable by use of the barometric pres-
sure set knob on the lower left corner of the indicator case.
Maximum allowable error is 70 ft.

LBA0078

Figure 2-103. Standby Altimeter

2.112.4 Standby Magnetic Compass. The standby
magnetic compdss (fig 24104) is attached to the pilot gla-
reshield just left of center. A correction card is mounted
under the compass.

LBA0665

Figure 2-104. Standby Magnetic Compass
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Section XV. SERVICING, PARKING, AND MOORING

2.113 SERVICING

Servicing information and procedures for the various sys-
tems or components are covered in the following para-
graphs. Servicing points for fuel, engine oil, main trans-
mission, nose gearbox, and auxiliary power unit oil
[2-105). Fuel, lubricants, specifications, and fuel capacities
are listed in[Table 2-9]

2.113.1 External Hydraulic, Pressurized Air and Elec-
trical Requirements.

a. External Hydraulic Power Requirements. Ex-
ternal hydraulic power requirements are 3000 PSI at a
flow rate of 6 GPM for both the Primary and Utility hydrau-
lic systems.

b. External Pressurized Air Requirements. An
external air source that provides 40 psig and 30 Ib per
minute (300 cfm) air flow is required to pressurize the sys-
tem for engine start.

CAUTION

28 Vdc from an external power source is not
required in order to apply 115/200 Vac to the
helicopter. If 28 Vdc is applied from the ex-
ternal power source, damage to the helicop-
ter may occur. Prior to applying external
electrical power, it must be confirmed that
pins E and F of the external power cable do
not have 28 Vdc and that they are jumpered.
Pins E and F must be jumpered in order to
apply external electrical power to the heli-
copter.

c. External Electrical Power Requirements. Ex-
ternal electrical power requirements are 115/200 Vac, 400
Hz, and 45 KVA.

2.113.2 Fuel Types. Fuels are classified as primary,
commercial equivalent, or emergency, as follows:
® Primary fuels are JP-4, JP-5, and JP-8.

® Commercial equivalent fuels are found in[Tablel

® Emergency fuels - None authorized.

2.113.3 Use of Fuels. There are special limitation on
the use of commercial fuels [Table 2-10). For the purpose
of recording, fuel mixtures shall be identified by the major
component of the mixture.

2.113.4 Interchangeable Fuels. Fuels having the
same NATO code number are interchangeable. Jet fuels
(Table_2-10) conforming to specification ASTM D-1655
may be used when MIL-T-5624 fuels are not available. In-
terchanging fuel may change engine operating character-
istics under the following circumstance.

a. NATO F-40 Fuel. Aircraft using NATO F-40
(JP-4) may be refueled with NATO F-44 (JP-5) or com-
mercial ASTM type A fuels. The engine operating charac-
teristics may change because of lower operating tempera-
tures. Slower acceleration, lower engine speed, harder
starting, and greater range may be experienced.

b. NATO F-44 Fuel. Aircraft using NATO F-44
(JP-5) may be refueled with NATO F-40 (JP-4) or com-
mercial ASTM type B fuels. The engine operating charac-
teristics may change because of higher operating temper-
atures. Faster acceleration, higher engine speed, easier
starting, and less range may be experienced.

c. NATO F-34 Fuel. NATO F-34 (JP-8) is almost
identical to commercial ASTM type A-1 fuels, but with a
corrosion inhibitor/lubricity improver and fuel system icing
inhibitor additives.

2.113.5 Mixing of Fuels. When changing from one
type of authorized fuel to another, for example: JP-4 to
JP-5 it is not necessary to drain the fuel system before
adding new fuel.

2.113.6 Oil Types. Oils are classified as primary, com-
mercial equivalent, or emergency as follows:
® Primary oils are found in

® Commercial equivalent oils are found in[Tablel
[2-11]

® Emergency oils - None authorized.
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Figure 2-105. Servicing Diagram (Sheet 2 of 5)
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Figure 2-105. Servicing Diagram (Sheet 5 of 5)
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Table

2-9. Fuel and Lubricant Specifications and Capacities

Tank or Capacity Materials
System us Name Spec Grade
Forward Fuel Cell 156 gal usable Turbine Fuel MIL-T-5624 JP-4
156 gal total MIL-T-5624* JP-5
MIL-T-83133 JP-8
Aft Fuel Cell 219 gal usable Turbine Fuel MIL-T-5624 JP-4
220 gal total MIL-T-5624* JP-5
MIL-T-83133 JP-8
Auxiliary Fuel Tank 229 gal usable Turbine Fuel MIL-T-5624 JP-4
230 gal total MIL-T-5624* JP-5
(each tank) MIL-T-83133 JP-8
Internal Auxiliary Fuel System [ 129 gal usable Turbine Fuel MIL-T-5624 JP-4
130 gal total MIL-T-5624* JP-5
MIL-T-83133 JP-8
IAFS Combo-Pak 98 gal usable Turbine Fuel MIL-T-5624 JP-4
100 gal total MIL-T-5624* JP-5
MIL-T-83133 JP-8
Engine Oil 7qt Lubricating Oil MIL-L-23699*
MIL-L-7808
Main Transmission 45 pt (22.5 qt) Lubricating Oil MIL-L-23699*
MIL-L-7808
Engine Nose Gearbox 5 pt (2.5 qt) Lubricating Oil MIL-L-23699*
(each gearbox) MIL-L-7808
Intermediate Gearbox 21b,20z Grease, SYN-Tech |HMS 20-1155
NS 4405 FG
Tail Rotor Gearbox 3lb,50z Grease, SYN-Tech |HMS 20-1155
NS 4405 FG
Aucxiliary Power Unit (APU) 2qt Lubricating Oil MIL-L-23699*
MIL-L-7808
Primary Hydraulic System 3qt Hydraulic Fluid MIL-H-83282*
MIL-H-5606
Utility Hydraulic System 2.6 gal Hydraulic Fluid MIL-H-83282*
MIL-H-5606
Main Landing Gear Shock 3.8qt Hydraulic Fluid MIL-H-5606
Strut Nitrogen
Tail Landing Gear Shock Strut Hydraulic Fluid MIL-H-5606
Nitrogen
Brake System 0.32 gal Hydraulic Fluid MIL-H-5606
Engine Air Turbine Starter 0.422 pt Lubricating Oil MIL-L-23699*
MIL-L-7808

* Use in ambient temperatures of -25 °F (-32 °C) and above.
Do not mix lubricating oils MIL-L-23699 and MIL-L-7808.
Do not mix hydraulic fluids MIL-H-83282 and MIL-H-5606.

(2-111 blank)/2-112
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Table 2-10. Approved Fuels
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US Military Fuel
NATO Code No.

JP-4 (MIL-T-5624)
F-40 (Wide Cut Type)

JP-5 (MIL-T-5624) or JP-8 (MIL-T-83133)
F-44 or F-34 (High Flash Type)

COMMERCIAL FUEL
(ASTM-D-1655)

American Qil Co.
Atlantic Richfield
Richfield Div

B.P. Trading
Caltex Petroleum Corp.
Cities Service Co.
Continental Qil Co.
Gulf Ol

EXXON Co. USA
Mobil Oil

Phillips Petroleum
Shell Oll

Sinclair

Standard Oil Co.
Chevron

Texaco

Union Oil

Belgium

Canada

Denmark

France

Germany

Greece

Italy

Netherlands
Norway

Portugal

Turkey

United Kingdom (Britain)

JETB
American JP-4

Arcojet B

B.PA.T.G.
Caltex Jet B

Conoco JP-4

Gulf Jet B

EXXON Turbo Fuel B
Mobil Jet B

Philjet JP-4
Aeroshell JP-4

Chevron B
Texaco Avjet B
Union JP-4
BA-PF-2B
3GP-22F

JP-4 MIL-T-5624
Air 3407A
VTL-9130-006
JP-4 MIL-T-5624
AA-M-C-1421
JP-4 MIL-T-5624
JP-4 MIL-T-5624
JP-4 MIL-T-5624
JP-4 MIL-T-5624
D. Eng RD 2454

JET A
American Type A
Arcojet A
Richfield A

CITGO A
Conoco Jet-50
Gulf Jet A
EXXON A
Mobil Jet A
Philjet A-50
Aeroshell 640
Superjet A

Jet A. Kerosene
Chevron A-50
Avjet A

76 Turbine Fuel

3-6P-20x20

JET A-1
NATO F-34

Arcojet A-1
Richfield A-1
B.PATK.
Caltex Jet A-1

Conoco Jet-60
Gulf Jet A-1
EXXON A-1
Mobil Jet A-1

Aeroshell 650
Superjet A-1

Jet A-1 Kerosene
Chevron A-1
Avjet A-1

UTL-9130-0007/UTL 9130-010

AMC-143
D ENG RD 2493

D.Eng RD 2498

NOTE: COMMERCIAL FUEL LIMITATIONS
Anti-icing and Biocidal Additive for Commercial Turbine Engine Fuel. The additive provides anti-icing protection
and functions as a biocide to kill microbial growths in aircraft fuel systems. Icing inhibitor conforming to
MIL-1-27686 shall be added to commercial fuel, not containing an icing inhibitor, during refueling operations, re-
gardless of ambient temperatures. Refueling operations shall be accomplished in accordance with accepted
commercial procedures. This additive (Prist or equivalent.) is not available thru the Army Supply System, but is
to be locally procured when needed.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 2-11. Approved Oils

Approved Domestic Commercial Oils for MIL-L-7808

Manufacturer’'s Name

Manufacturer’s Designation

American Oil and Supply Co.
Humble Oil and Refining Co.

Mobile Oil Corp.

PQ Turbine Oil 8365
ESSO/ENCO Turbo Oil 2389

RM-184A/RM-201A

Approved Domestic Commercial Oils for MIL-L-23699

Manufacturer’s Name

Manufacturer’s Designation

Americal Oil and Supply Co.

Bray Oil Co.

Castrol Oil Co.

Chevron International Oil Co., Inc.

Crew Chemical Corp.

W.R. Grace and Co. (Hatco Chemical Div.)

Humble Oil and Refining Co.

Mobile Oil Corp.

Royal Lubricants Co.

Shell Oil Co., Inc.

Shell International Petroleum Co., Ltd.
Standard Oil Co., of California
Stauffer Chemical Co.

Texaco, Inc.

PQ Turbine Lubricant 5247/
6423/6700/7731/8878/9595

Brayco 899/899-G/899-S

Castrol 205

Jet Engine Oil 5
STO-21919/STO-21919A/STD 6530
HATCOL 3211/3611

Turbo Oil 2380 (WS-6000)/2395
(WS-6495)/2392/2393

RM-139A/RM-147A/Avrex S
Turbo 260/Avrex S Turbo 265

Royco 899 (C-915)/899SC/
Stauffer Jet Il

Aeroshell Turbine Oil 500
Aeroshell Turbine Oil 550
Chevron Jet Engine Oil 5
Stauffer 6924/Jet Il

SATO 7377/7730 TL-8090

Approved Foreign Commercial Oils for MIL-L-7808

Data not available at this time.

Approved Foreigh Commercial Oils for MIL-L-23699

Data not available at this time.
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2.114 FUEL SYSTEM SERVICING

Each fuel cell is serviced through gravity filler receptacles
or is pressure filled through closed circuit or single point
adapters[{fig 2-105 sheet 4 of 4).[Table 2-9 lists individual
tank capacities.

2.114.1 Gravity Refueling.

WARNING

When opening anti-syphoning device on
external tank flapper valve, extreme care
should be exercised when releasing air
pressure to preclude venting of fuel
overboard through the filler neck.

CAUTION

To prevent damage to fuel system, do
not exceed maximum fueling pressure of
15 psi.

For gravity refueling, open fuel vent shutoff valve, remove
filler cap, pull chain (opening anti-syphoning device), and
using correct fuel, service fuel cells to the required levels

(Table 2-9).

2.114.2 Closed-Circuit Pressure Refueling.

CAUTION

Refueling pressure will not exceed 55 Ib/
psig. Damage to fuel system may result.

Using service instructions printed on the inside panel of
the refuel panel access ddor (fig 2-105 sheet 3 of 4), per-
form pressure refueling pre-check. Remove adapter cap,
and using a standard US Army nozzle, service fuel cells
with the correct fuel to the required level (Table 2-9). Using
the standard US Army nozzle, fuel flow at 15 psi is 56 gal
per minute (gpm).

TM 1-1520-251-10

2.114.3 Single-Point Adapter (SPA) Pressure Refuel-
ing.

CAUTION

Refueling pressure will not exceed 55 Ib/
psig. Damage to fuel system may result.

Using servicing instruction printed on the inside panel of
the refuel panel access ddor (fig 2-105 sheet 3 of 4), per-
form pressure refueling pre-check. Remove adapter cap,
and using a standard US Army supplied SPA nozzle, fill
fuel cells with correct fuel to the required level (Table 2-9).
With the SPA nozzle, fuel flow at 50 psi is at least 100

gpm.
NOTE

Auxiliary fuel quantity must be added
through AUX GALLONS data entry button
on the FUEL page

2.114.4 Refueling of External Auxiliary Tanks. The
external auxiliary tanks are gravity filled through filler re-
ceptacles. Remove the gravity filler caps and service
tanks with correct fuel to the required levels (Table 2-9).

2.114.4A Refueling of Internal Auxiliary Fuel System
(IAFS). The IAFS can only be pressure refueled using
the Closed-circuit or Single Point adapter. Basic proce-
dures are the same as for refueling the main cells (para
2.114.2 and 2.114.3). The IAFS can be refueled separate-
ly from, or together with, the main fuel cells. Configure the
switches in the refueling panel to refuel the desired cells
(see refueling panel decal) and refuel using normal proce-
dures.

2.114.5 Fuel Sump Drains. Two fuel sump drains, one
for each internal fuel tank, are located on the underside of
the fuselage. These drains are used to drain fuel or water
and to check for fuel contamination. To actuate, press the
plunger. Hold until sufficient fuel has drained.

2.114.5A IAFS Sump Drains. The IAFS is equipped
with a sump drain used for draining fuel or water or to test
for contamination. This is accessed by opening the IAFS
sump access door located at the bottom of the ammo bay
cover. To activate, press the plunger until sufficient fuel
has drained.

2.114.5B Fuel Quantity Indicating Tape. The fuel
quantity indicating tape, located on aft center of the modi-
fied ammunition bay door, is a mechanical indicator of the
fuel quantity in the internal auxiliary fuel cell.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.114.6 Rapid Refueling. The helicopter can be refueled
for rapid turnaround using one of the following procedures:

® Warm refueling with both engines shut down, rotor
stopped, and APU running.

® Hot refueling with engine 2 shutdown and rotors
turning.

® Hot refueling using the D1 nozzle with both
engines operating and rotors turning.

The following additional procedures shall be observed for
rapid refueling:

CAUTION

® Pilot and CPG shall perform their arma-
ment safety checks prior to entering the
Forward Area Refueling Point (FARP).

® Radio transmissions (automated or
crew initiated) shall be limited to
EMERGENCIES ONLY until refueling
has been completed.

® The IDM's AUTO REPLY and AUTO
ACK shall be turned off IET&M or the
IDM INHBT button shall be selected
| BLK 2 |

L Aircrews shall ensure that
there are no actively tuned TACFIRE
nets prior to refuel/rearm.

® Prior to departure, ground personnel
shall advise the pilot that the fuel caps
are installed and grounding cables are
removed.

® Uncommanded FM transmissions may
occur during IDM IBIT, FALLBACK,
when the CIU circuit breaker is open, or
during CIU power-up. CIU power-up oc-
curs during aircraft power-up and upon
CIU circuit breaker reset.

NOTE

® There is no UFD/EUFDadvisory associated with
the selection of the HF GND OVRD button.

® The IDM INHBT button will not inhibit automated
HF radio transmissions

a. Rapid (Warm) Refueling. The following proce-
dures and steps shall be observed for warm refueling with
both engines shut down, rotor stopped, and APU running:

1. TAIL WHEEL switch - LOCK.
2. PARK BRAKE - Set.
3. Weapons - Secure

4. A/S switch - SAFE
5. APU - Start
6. Engine PWR levers - IDLE for 2 minutes, then

OFF.
IDM auto transmit - Disable

a. SET page IDM INHBT - Select, IDM IN-
HIBIT advisory boxed

or IETEM perform b,c, and d
b. AUTO REPLY - Off
c. AUTO ACK - Off
d. TACFIRE Net - Not tuned.

NOTE

When selected, the IDM INHBT button is
continuously displayed as Operation In
Progress.

8.

10.
11.
12.

13.

14.

15.
16.

HF RADIO - Disable auto radio transmission
capability

a. HF RADIO GND OVRD - Off.
or
b. HF RADIO SILENT - On.

RTR BRK switch - BRK (below 50% Ng until ro-
tor stopped, then OFF).

ANTI-COL switch - OFF.
Refueling - Monitor.

Refueling completed - Verify [ IETREM RE-
FUEL VALVE ] or [ IETM@ REFUEL VALVE
OPEN ] (UFD/EUFD) and REFUEL VALVE
OPEN (MPD) cautions are not displayed.

IDM auto transmit capability - Set as required

a. SET page IDM INHBT - Deselect as re-
quired: IDM INHIBIT advisory is not dis-
played and IDM INHIBIT button is non OIP

or IET&M perform b,c, and d
b. AUTO REPLY - Set as required
c. AUTO ACK - Set as required
d. TACFIRE Net - Set as required.
HF RADIO - Set as required
a. HF RADIO GND OVRD - On or Off.
and/or
b. HF RADIO SILENT - On or Off.
ANTI-COL switch - As Desired.

Engines Start - Perform appropriate STARTING
ENGINES procedure.
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b. Rapid (HOT) Refueling. The following proce- or IEI&M perform b,c, and d
durgs and steps shall be observed fpr hot refuehng with b. AUTO REPLY - Set as required
engine 2 shut down and rotors turning or using the D1

nozzle with both engines operating and rotors turning: c. AUTO ACK - Set as required
1. TAIL WHEEL switch - LOCK. d. TACFIRE Net - Set as required
2. PARK BRAKE - Set. 12. HF RADIO - Set as required
3. Weapons - Secure. a. HF RADIO GND OVRD - On or Off.
4. A/S switch - SAFE. and/or
5. Engine POWER levers - As required. b. HF RADIO SILENT - On or Off
a. Both engines running and rotors turning - 13. ANTI-COL switch - As Desired.

(1) POWER Lever NO 2 to IDLE.

(2) FUEL page XFER button - OFF 14. Collective - Apply until 60% torque (No 1 en-

gine) is reached or aircraft is light on wheels.

or Maintain power setting for 30 seconds.
b. Single engine and rotors turning - POWER 15. CROSSFEED - NORM. Maintain power setting
Lever NO 2 to IDLE for 2 minutes, then OFF. for 30 seconds.
6. IDM auto transmit - Disable 16. Collective - Reduce to minimum torque.
a. SET page IDM INHBT - Select : IDM IN- 17. Engine POWER levers - As required.
HIBIT advisory boxed a. Both engines running and rotors turning -
(1) POWER Lever NO 2 to FLY.
or IETEM perform b,c, and d (2) FUEL page XFER button - AUTO. B
b. AUTO REPLY - Off or
c. AUTO ACK - Off b. Single engine and rotors turning - Perform
i appropriate engine 2 start. Use crossbleed
d. TACFIRE Net - Not tuned procedure.
NOTE NOTE
When selected, the IDM INHBT button is There is an increased probability of engine
continuously displayed as Operation In No.1 or No. 2 FUEL PSI LOW UFD/EUFD
Progress message, master caution illumunation and

flame out due to non-use of the single en-
gine torque pull procedure. While the dual
engine feed forward tank will not remove air
a. HF RADIO GND OVRD - Off. from the ammunition bay feed line. Air accu-
mulation in the No. 1 engine fuel feed hose

or is not affected.

b. HF RADIO SILENT - On c. Rapid (HOT) Refueling (Sandy Environ-
8. ANTI-COL switch - OFF. ment). The following procedures and steps shall be ob-
9. Refueling - Monitor. When the aft tank is full - served for hot refueling in sandy environments with en-

CROSSFEED - AFT. Continue to refuel the for-  9in€ 2 shut down and rotors turning or using the D1 nozzle
ward tank. with both engines operating and rotors turning:

10. Refueling completed - Verify [ IETNEM RE- 1. TAIL WHEEL switch - LOCK.

7. HF RADIO - Disable auto radio transmission
capability

FUEL VALVE ] or [ IETW& REFUEL VALVE 2. PARK BRAKE - Set.
OPEN ] (UFD/EUFD) and REFUEL VALVE 3. Weapons - Secure.
OPEN (MPD) cautions are not displayed. 4. AJS switch - SAFE.
11. IDM auto transmit capability - Set as required 5. Engine POWER levers - As required.
a. SET page IDM INHBT - Deselect as re- a. Both engines running and rotors turning -
quired: IDM INHIBIT advisory is not dis- (1) POWER Lever NO 2 to IDLE.
played and IDM INHIBIT button is non OIP (2) FUEL page XFER button - OFF. [ |
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6.

or

b. Single engine and rotors turning - POWER
Lever NO 2 to IDLE for 2 minutes, then OFF.

IDM auto transmit - Disable

a. SET page IDM INHBT - Select : IDM IN-
HIBIT advisory boxed

or perform b,c, and d
b. AUTO REPLY - Off
c. AUTO ACK - Off
d. TACFIRE Net - Not tuned

NOTE

When selected, the IDM INHBT button is
continuously displayed as Operation In
Progress

7.

10.

11.

2-116.2

HF RADIO - Disable auto radio transmission
capability

a. HF RADIO GND OVRD - Off.
or
b. HF RADIO SILENT - On

ANTI-COL switch - OFF.

Refueling - Monitor. When the aft tank is full -
CROSSFEED - AFT. Continue to refuel the for-
ward tank.

Refueling completed - Verify [ IETN&M RE-
FUEL VALVE ] or [ IEfW@& REFUEL VALVE
OPEN ] (UFD/EUFD) and REFUEL VALVE
OPEN (MPD) cautions are not displayed.

IDM auto transmit capability - Set as required

a. SET page IDM INHBT - Deselect as re-
quired: IDM INHIBIT advisory is not dis-
played and IDM INHIBIT button is non OIP

or I &M perform b,c, and d

b. AUTO REPLY - Set as required
c. AUTO ACK - Set as required
d. TACFIRE Net - Set as required
12. HF RADIO - Set as required
a. HF RADIO GND OVRD - On or Off.
and/or
b. HF RADIO SILENT - On or Off
13. ANTI-COL switch - As Desired.
14. Engine POWER levers - As required.

a. Both engines running and rotors turning -
(1) POWER Lever NO 2 to FLY.
(2) FUEL page XFER button - AUTO.

or

b. Single engine and rotors turning - APU
start. Engine 2 start. POWER Lever NO 2 to
FLY.
15. Collective - Reduce to minimum torque.

16. Switch CROSSFEED to FORWARD position so
that both engines feed from forward tank for 60
seconds.

17. Switch CROSSFEED to NORMAL and wait 30
seconds.

18. After 30 seconds, switch CROSSFEED to AFT
and wait 60 seconds.

19. After 60 seconds, switch CROSSFEED to NOR-
MAL and wait 30 seconds.

2.115 ENGINE OIL SYSTEM SERVICING

The engine oil tank is located within the engine frame. It is
serviced through a gravity filler port. An oil-level sight gage is
located near the gravity filler port. When the oil level falls to
the add mark, replenish with the correct oil [Table 2-11) until
the level reaches the full mark on the sight gauge.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.116 MAIN TRANSMISSION SERVICING

The main transmission is located below the main rotor
static mast base in the center fuselage section. Access to
the oil filler cap and the right sump oil-level sight gage
[2-105] sheet 2 of 4) is through the transmission access
panel on the right side of the fuselage. The left sump olil
level sight gage can be viewed through the transmission
access door on the left side of the fuselage. Add oil to the
proper service level[ Table 2-11 lists the proper oil to use.
The proper level is an average between both left and right
sight glasses and should be one-half (1/2) full in the sight
glass.

2.117 AUXILIARY POWER UNIT (APU) SERVICING

The APU oil filler cap and oil level sight gage
sheet 3 of 4) are located on the oil reservoir on the APU
gearbox. The oil level can be viewed through an access
panel under the No 2 engine. Remove the oil filler cap and
add oil until the oil level reaches the proper service level.
lists the proper oil to use.

2.118 NOSE GEARBOX SERVICING

The engine nose gearboxes are mounted on the front of
each engine. When the oil falls below the proper service
level, replenish with correct oil.[Table 2-11]lists the correct
oil to use. Proper service level is oil filled to one-half of the
sight glass|(fig 2-105 sheet 3 of 4).

2.119 HYDRAULIC SYSTEM SERVICING

The hydraulic system should only be serviced with the ap-
proved fluids [Table 2-11). Detailed hydraulic system serv-
icing instructions are contained in TM 1-1520-Longbow/
Apache.

TM 1-1520-251-10

2.120 EXTERNAL PRESSURIZED AIR SOURCE

An external air receptaclg_(fig 2-106) under the No 1 en-
gine nacelle provides an attachment point for an external
air line to start either engine or accomplish maintenance
functions. An external air source that provides 40 psig and
30 Ib per minute air flow is required to pressurize the sys-
tem for engine start. The maximum pressure from a
ground source shall not exceed 50 psig.

2.121 TOWING THE HELICOPTER

Tow the helicopter by attaching a tow bar to the tail wheel
fork. Towing the helicopter must be accomplished by
trained personnel in accordance with instructions in TM
1-1520-Longbow/Apache.

2.122 MOORING THE HELICOPTER

The helicopter is moored IAW TM 1-1520-Longbow/
Apache.

2.123 CANOPY AND WINDSHIELD CLEANING

The canopy and windshield should be carefully cleaned
with clear water and a moist chamois or paper cleaning
towel. Grease or oil spots should be removed with a paper
cleaning towel moistened in an approved plastic cleaning
agent.

2.124 TADS/PNVS SHROUD WINDOW CLEANING

TADS/PNVS shroud windows should be cleaned, using a
paper cleaning towel (lens paper preferred) moistened
with a solution of an approved mild detergent and clean
water, followed by a clean water rinse. Special optics
cleaning procedures (TM 1-1520-Longbow/Apache)
should be used to clean the shroud windows as soon as
practicable.

|

—]
s —
\
AIR HOSE
LBA0036
Figure 2-106. External Pressurized Air Receptacle

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

Change 2 2-117



T™ 1-1520-251-10

AREA WEAPON AND TURRET
PROTECTIVE COVER
TADS/PNVS
PROTECTIVE FLYAWAY KIT
COVER CANOPY STOWAGE

PROTECTIVE

APERTUR
E COVER

MOORING LUG
(2 PLACES)

AFT FUSELAGE
TIE DOWN

SAFETY PINS
POUCH

ENGINE NACELLE
COVER (2 PLACES)

RED STREAMER

*UPPER FLIGHT CONTROLS AND ROTOR SYSTEM NOT SHOWN FOR CLARITY

LBAQ038

Figure 2-107. Protective Covers, Mooring, and Towing Provisions (Sheet 1 of 2)

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

2-118



TM 1-1520-251-10

MAIN ROTOR BLADE
TIEDOWN ASSEMBLY

MAIN ROTOR BLADE
TIEDOWN POLE

LASER WARNING CHAFF DISPENSER
COVER AND COVER
(4 PLACES) (OPTIONAL EQUIP)

PITOT HEAD
PROTECTIVE
COVER

TIE-DOWN ROPE

LBADO39A

Figure 2-107. Protective Covers, Mooring, and Towing Provisions (Sheet 2 of 2)
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Section XVI.

2.125 INTRODUCTION

This section describes the display formats and dedicated
components associated with the operation of the Data
Management System (DMS) as well as the location and
function of each component. The DMS displays are inte-
grated into the following major components.

2.126 DMS HARDWARE

The DMS is made up of System Processors (SPs), Dis-
play Processors (DPs), Weapons Processors (WPs), a
Communication Interface Unit (CIU), a Data Transfer Unit
(DTU), a Maintenance Data Recorder (MDR) and the off-
aircraft Aviation Mission Planning Station (AMPS).

2.126.1 System Processor (SP). The aircraft contains
two SPs. The SP commands all subsystem initiated tests,
monitors system status and fault information, and pro-
cesses the information for display. The SP provides air-
craft information to the DTU. There is a processor select
panel which provides a manual selection option. Non vol-
atile memory data exchange between SPs only occurs
when the SP Processor is in the AUTO position.

2.126.2 Display Processor (DP). There are two DPs,
each of which controls two Multipurpose Displays (MPDs).
The DPs provide display information to the MPDs, Optical
Relay Tube (ORT) or TEDAC , VCR, and Integrated Helmet
and Display Sight System (IHADSS) displays. The DP also
processes keyboard, bezel button, and cursor inputs. The
DPs receive video recorder and sensor video signals and dis-
tribute the signals to the appropriate display. [ IETN@ The
DPs detect when one of the Color Image Processing Mod-
ules (CIPM) or the Monochrome Image Processing Modules
(MIPM) is not currently updating a particular display (MPDs,
IHADSS, ORT or TEDAC). If this occurs during dual DP op-
erations, the SP will allow the faulty DP to reset. This reset
will cause the crew to be in single DP operations, the reset
should last 13 to 24 seconds.]

2.126.3 Weapons Processor (WP). The aircraft con-
tains two WPs. The WPs command portions of weapons
subsystem initiated tests directly with the DPs, provides
system status and fault information to the SPs, and pro-
cesses that information for display.

2.126.4 Communication Interface Unit (CIU). The
CIU provides voice messages and tones for the Warnings,
Cautions, and Advisories (WCA) subsystem.

DATA MANAGEMENT SYSTEM

2.126.5 [ IEW&M Data Transfer Unit (DTU). DTU is
the name given to the combination of the following hard-
ware:]

a. [ IEM&M Data Transfer Cartridge (DTC). The
DTC is a solid state memory device that facilitates transfer
of data from the mission planning station to the aircraft via
the Data Transfer Receptacle, described below. The DTC
has 256 Kilobytes of battery powered memory available.]

b. [ Data Transfer Receptacle
(DTR). The DTR (fig 2-108) accepts the DTC to facilitate
uploading data from the DTC to selected LRUs and down-
loading of aircraft information from the SP to the DTC.]

o] 2

\ |
LBA1809

Figure 2-108. Data Transfer Receptacle

2.126.5A [ IEIM@&A Data Transfer Unit (DTU). The
DTU (fig 2-108A) s a four slot Personal Computer
Memory Card International Association (PCMCIA) inter-
face unit. The DTU will accept up to four type I, II, or Ill
DTCs. The DTU is connected directly to the DPs with two
dedicated fibre channels. ]

LBA5030

Figure 2-108A. Data Transfer Unit

a. [ JEIM@& Data Transfer Card (DTC). The DTC
is a PCMCIA flash memory card that facilitates transfer of
data from the AMPS to the aircraft via the DTU. The DTC
can store up to two gigabytes of mission data and/or digi-
tal maps.]
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2.126.6 Maintenance Data Recorder (MDR). The
MDR is a solid state memory device which provides crash
survivable data storage for mishap investigation and en-
hanced aircraft maintenance. The MDR will store Flight
Data, Maintenance Faults, Maintenance Excellences, and
WCAs. Operation of the MDR is automatic and requires
no crewmember interaction.

TM 1-1520-251-10

2.127 DATA TRANSFER MANAGEMENT

Crewmembers can select the type of data to be uploaded
to the aircraft. The system processor will automatically
upload the saved status files to the aircraft after a power
failure has occurred. Selecting an upload function com-
mands the system to retrieve specific data from the DTC
and upload them into the system memory for system or
mission operations. For data loading procedures see

[paragraph 2.129]| Refer to[Table 2-12|for DTC Upload

Data.
Table 2-12. DTC Upload Data

Data to be Loaded* A B C D E F G H | J K L M N
IEIEW DM Free Text X | X
IEICEW (DM Tacfire Movement X | X

Messages
IDM Tacfire Auto X [ X

Authentication
IEILEW COMM Presets X | X
IEXEW COMM Preset Nets X | X
ﬁ!m Call Sign Frequencies X | X X X
ﬁ!m Authentication/Reply Codes X | X X X
E!m Transmit Authenticate Codes | X | X X X
m IDM Subscribers Net X | X

Assignments
IDM Auto Response Transmit | X | X

Flag
m IDM Protocol Address X | X
IEIEM (DM Channels 1-4 X | X
BEIEM DM Tacfire Authentication X | X

Transmit Codes
IDM Tacfire Authentication X | X

Receive Codes
MEICEW DM Nets 1-8 Configuration X | X
m IDM Channels 1-4 Net X | X

Assighments

Waypoints/Hazards X1 X | X

Control Measures x1 X | X

Targets and Threats x1 X | X

Routes X1 X | X
IDM Configuration 1 X | X

IDM Configuration 2

Radio Selections X X

Multiple Word of Day (MWOD) X | X
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Table 2-12. DTC Upload Data - continued

Data to be Loaded* A|B C | D E F G |H J K L M [ N

COMM Presets X | X X2 X2
Suffixes X | X X X
Expanders X | X X X
SOl Authentication Codes X | X X X

ﬁm NAV Mode/Present Position X X

m NAV Mode/Present Position X
Boundaries and Phase Lines x1 X | X X X
Engagement Areas X1 X | X X X
Laser Codes X1 X | X X2 X2
ADF x1 X | X X2 X2
Weapons Selections X X
FCR Lethal Ranges X X X X X
Sight Mode Selects X X
FCR Control Selects X X
Miscellaneous (Tail #, W & B,
Perf Data, ASE) X X2 X X2
Emergency Procedures X X X X X
Priority Fire Zones X1 X | X X2 X2
No Fire Zones X1 X | X X2 X2
Shot At X2 | X2 X2

m Comm Member Directory X | X X X

JIEI® Comm Preset Directory X | X X X
FCR Priority Scheme?

IEI&A HF Configuration®

ﬁ!m HF ECCM Configuration®

| ExEm svP views?
Laser Keywords3
I IEX& Threat Ranges®
* A = Master Load B = All Comm Data  C = All Mission 1 D = All Mission 2 E = Wpns/Sights
F = Emerg Proc G =Thru Flt H = Shot At | = Misc J = FCR Lethal Rng
K = Nav L = DP Autoload M = SP Autoload N = WP Autoload

Notel Master Load uploads Mission 1 data as current mission. To use Mission 2 data, it must be uploaded as
the current mission (overwrite Mission 1 Data).

NoteZ Changes made during the current mission will be uploaded.
B Note3 These files are automatically uploaded when the DTU door is closed and any DTU advisories are cleared.

Note# FCR priority schemes are uploaded as necessary upon selection of the PRIORITY SCHEME button on the FCR
UTIL page.

l Note® HF files are only loaded when the HF button is selected.
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2.128 DMS PAGE

The DMS page [(fig 2-109) is accessible from the MENU
page using the DMS button. For the purposes of the fol-
lowing discussions in this section, all subsequent pages of
the DMS subsystem are accessed from the DMS page.
The DMS page provides a listing of the system faults de-
tected through one of the BIT tests or direct input to the
system processor, and a complete listing of all current ad-
visory messages. When a fault is detected, the crew will
be given a message no greater than 18 characters long. If
more than one fault occurs with the same message, the
message is only displayed once. Faults and advisories
are listed in order of occurrence with the most recent in-
dication being given on the top of the list. If more than one
page of data is available for display, PAGE buttons shall
be displayed at the bottom bezel buttons and scroll both
columns of the display at the same time. The dividing lines
are drawn at all times on this format.

3

MONO

FT EMPTY

LBA0428

Figure 2-109. [IETEM DMS Page]
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Figure 2-109A. [IEIN@& DMS Page]
The following selections are available on the DMS page:
o T1 DTU page button
® T2 FAULT page button
® T3 IBIT page button
® T4 SHUTDOWN page button
® T5 VERS page button
® T6 UTIL page button
® B2 PAGE down button
® B3 PAGE up button
® B6 WCA page button

2.128.1 DTU. The DTU button accesses the DTU page.
For description and operation of the DTU see[paragraphl
2.129

2.128.2 FAULT. The FAULT button accesses the
FAULT page. For description and operation of the FAULT

page seé paragraph 2.130]

2.128.3 IBIT. The IBIT button accesses the IBIT selec-
tion page. For description and operation of the IBIT page

sed paragraph 2.131]

21284 | SHUTDOWN. The SHUTDOWN but-
ton accesses the SHUTDOWN page. For description and op-
eration of the SHUTDOWN page (para 2.131A).]

2.128.4 VERS. The VERS button accesses the software
version listing page of selected LRU software loads. For de-
scription and operation of the VERS page [para 2.132).
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2.128.5 UTIL. The DMS UTIL button provides the
means to access the DMS UTIL page. For the description
and operation of the DMS UTIL page [para 2.133).

2.128.6 PAGE. The DMS PAGE (UP/DOWN) list but-
tons are only displayed when the ADVISORIES column or
FAULTS column exceeds a count of 15. The PAGE (UP/
DOWN) buttons permit the operator to select the next
page of ADVISORIES/FAULTS where a maximum of 14
in either column could be displayed. When two pages are
presented, ADVISORIES and FAULTS are unique where
they are not repeated from one page to the other.

2.128.7 WCA. The WCA button accesses the WCA page.
For description and operation of the WCA page [para 2.134).

2.128.8 Advisory Column Listing Area. The left col-
umn of the DMS page lists current advisory information.
The most recent advisory messages are listed on the top
line as they occur, with previous messages shifting down
one line each time a new advisory is listed. The text string
includes up to 18 characters in length.

2.128.9 Fault Column Listing Area. The right column of
the DMS page lists the current faults. The text string includes
up to 18 characters in length. The most recent fault message
is listed on the top line as it occurs. Fault messages are an
abbreviated functional description of the messages displayed
on the FAULT page. Faults come from three sources: PBIT,
CBIT, and IBIT. PBIT is automatically performed when power
is applied to the system. CBIT is also automatic and is per-
formed at regular intervals on certain components. IBIT is dis-
cussed in

2.129 DTU PAGE

The DTU page ( [ IEWSEN fig 2-110], [ IEMEAA g
[2-110A] ) provides the capability to select the type of data

to be loaded into the aircraft systems, and [ JEJN @l the
capabiltiy to enter the ownship’s TI USERNAME/PASS-
WORD and set the associated MSG SECURITY level.]

Selecting a load function allows the system to accept se-
lected data from the DTC(s). The pilot has access to the
MASTER LOAD button that will load all primary system
initialization data from the DTC at one time. The pilot also
has the ability to selectively load subsystem data from the
DTC such as communications and navigation data files.

(] ©
aEmanm

QO 'm m G
ﬂ

(#M/0D/Y)

MASTER LOAD EMERG PROC

DATA

[CURRENT MISSION] THRU=FLIGHT

SHOT AT
MISCELLANEOUS
FCR LETHAL RANGES

HEAPONS/SIGHTS NAVIGATION

EMERG PROC

CARD STATUS

MASTER LOAD  |&1 MSN- CROSSBOW
32 MAP- SWUSA

baTa ;} MgN: MACHETE

[CURRENT MSN
—
MSG SECURITY
[SECRET

THRU-FLIGHT

SHOT AT

NAME /PASSWORD>

MACHETE MISCELLANEOQUS

FCR LETHAL RANGES

WEAPONS /SIGHTS NAVIGATION

Figure 2-110A. [IEM@& DTU Page]
The following unique selections are available on the DTU
page:

® T6 DP button

e 1 MASTER LOAD button

o |2 DATA button

® |6 WEAPONS/SIGHTS button
® R1 EMERG PROC bhutton
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® R2 THRU-FLIGHT button

® R3 SHOT AT button

® R4 MISCELLANEOUS button

® R5 FCR LETHAL RANGES button
® R6 NAVIGATION button

® B3 [ IEI @A DTU button]

® B5 WP button

® B6 SP button

2.129.1 DTU UPLOAD ADVISORIES & OPERATIONAL
CONDITIONS.

a. [ @ Card Status Window. The card status
window ([fig 2-110A) is displayed in the top center of the DTU
page when the DTU mode is set to OPER. The card status
window displays the type and name of the card in each of the
four slots. If a card is not mission or map, type a “?” is dis-
played in place of the type. The DTC card status window is
presented whether or not a mission card is installed. The air-
craft will use the first mission and map card it finds. The arrow
and white color indicate which cards are being used by the
aircraft. |

b. [IEIMEM Date Status Window. The DTU page
date status windovi_(fig 2-170) displays the date informa-
tion found in the DTC status block. The SP checks to en-
sure that the information is within the valid ranges, but
crewmembers must check to ensure that the DTC date is
valid for any particular mission.]

° )

ADVISORY:
DTC DATE IS INVALID

R ERT DATA TRANSFER CARTRIDGE OR,
ACK TO CONTINUE

BEMoi B B B N Mezn

5©) =
LBA2553

I
\)\

Figure 2-111. DTC Advisory Messages
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NOTE

No mission or map data is being transferred
to or from the DTC card(s) when the DTU
ACK button is displayed

c. [IETWEM DTU Acknowledge. The DTU ACK (Ac-
knowledge) momentary option button (B4) will be
displayed for advisories which can be acknowledged. Select-
ing ACK will clear the advisory and present the DTU page.
The DTU ACK button will not be displayed after selection.
Through this process the operator is acknowledging that the
data found on the DTC may or may not be valid for use.]

d. [ IET&M DTC Not On Board Advisory. When
the system processor detects that the DTC has not been
inserted into the DTR, a signal is sent to the DP to display
the DTC NOT ON BOARD ADVISORY, colored WHITE.
No selections will be available on the DTU page until a
DTC is detected in the DTR.

e. [IEIWEM DTU Not Ready Advisory. When the
system processor detects that the DTC has not been up-
loaded into the DTR, a signal is sent to the DP to display
the DTU NOT READY ADVISORY, colored WHITE. No
selection will be available on the DTU page until a DTC is
detected in the DTR.]

f. [ IS DTC Corrupted Advisory. When the
system processor detects (via counter) that the DTC car-
tridge status block upload has been attempted three times
without the operation proceeding to the MTOC upload se-
quence, the SP will stop the operation and set the DTC
CORRUPT ADVISORY message, colored WHITE. No
selections shall be available on the DTU page until the
DTC can be replaced or reprogrammed.]

o. [ IEWE&M DTC Version Mismatch Adviso-
ry. When the DTC version expected by the system proc-
essor does not match the DTC version recorded on the
cartridge, the system processor sets the DTC Version
Mismatch ADVISORY message, colored WHITE. No
selections shall be available on the DTU page until the
DTC can be replaced or reprogrammed.]

h. [ IEIEM DTC Advisory Messages. The SP
checks three areas in the DTC status block data to deter-
mine DTC status: First, the SP will check for valid date,
then a valid status block checksum, and finally, a valid
Main Table Of Contents (MTOC). If any of these condi-
tions are invalid, a signal is sent to the DP. The DP pro-
cesses the signal and sends a signal to the MPD to dis-
play the appropriate advisory messages, colored WHITE
(fig_2-111). Any combination of the three messages can
appear at one time. These conditions do not keep the
crewmember from using the DTU functions; they are used
to inform him of DTC status before uploading operations
begin. Selecting the DTU ACK button will clear the screen
and make available all the DTU page selections.]
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i. [IEIMEA DTU Connection Not Established Advi-
sory. When neither DP can establish a connection with the
DTU over the fibre channel or when a DP has lost connection
with the SP over the fibre channel, this advisory is displayed.
The DTU Connection Not Established advisory is colored
white. No selections will be available until the DP establishes
a fibre channel connection with the SP and one of the DPs
has established a connection with the DTU.]

i- [IETN @A Data Transfer Unit is Not Ready Adviso-
ry. When the DP detects that the DTU door is opened, it will
display this advisory. The Data Transfer Unit is Not Ready
advisory is displayed white. No selections will be available
until the DTU door is closed and a mission card is present.]

NOTE

DTC should not be removed until the last
line displays DTC WRITE COMPLETE.

k. [IETN& DTU Initialization Is in Progress Advi-
sory. This advisory is displayed when the DTU door is
first closed. While the advisory is displayed, the DTU is
checking which DTCs are present and what files are avail-
able on those DTCs.]

[ DTU IBIT Is In Progress Adviso-
ry. This advisory is displayed when the DTU is currently
running IBIT. This advisory is colored white. No selections
will be available until the DTU has completed it's IBIT.]

m. IDM Data Transfer In Progress Adviso-
ry. When the crew elects to send data from either Mis-
sion 1 or Mission 2 or to store data into Mission 1 or Mis-
sion 2, the data will be retrieved from or stored to the DTU.
During this time, the IDM DATA TRANSFER IS IN PROG-
RESS message, colored WHITE will be displayed on the
DTU page. No DTU selections will be available until this
task is completed.

n. DTU Load Error Listing Area. The DTU load er-
ror listing area informs crewmembers of the
upload being run, present status, and the loading errors
detected during DTU data uploading. Error messages for
these selections will then be listed accordingly. All errors

will be colored WHITE. If the load listing area contains
more than 15 errors, the PAGE scrolling buttons will be
displayed. The last line of text on page 1 will be the first
line of text on page 2. The number of pages available is
based on the number of errors listed.

PRIORITY FIRE ZONE DATA NOT ON CARD
WEAPON SELECTIONS CHECKSUM ERROR
FCR SELECTIONS LOAD FAIL

'ma/een]

LBA5029
Figure 2-112. DTU Load Error Listing Area

® B4 ABORT Upload button

0. PAGE. The DTU PAGE List buttons will be pre-
sented when the DTU load error listing area contains
more than 15 errors to allow the operator to select the next
page of the list The last line of text on the first page will be
the first line of text on the second page.

p. ABORT. The ABORT Upload momentary option
button will appear at the B4 position only when a DTU up-
load is in progress. Selecting ABORT will interrupt the
DTU up-load and display the current load status in the
DTU load error listing area.
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2.129.2 DP. The DP auto load button ( [ IETNEM figl
[2-1101, [ IFT @A (fig 2-110A] ) provides feedback status dur-
ing the automatic process of up-loading the DP. It will be dis-
played with a barrier on the DTU page when no upload is in
progress. [ IETM&M The SP automatically initiates this
upload process to each DP that transitions from a non-opera-
tional state to a normal or single DP operating mode.]

[ I The SP initiates this upload process to both DPs
when one DP transitions from a nonoperational state to a
normal or single operating mode.] This process is also initi-
ated as part of full system power-on and will take priority in
the up-loading operation. If an error is detected during
upload, the crewmember can also cause the automatic pro-
cess to become initiated through the use of the THRU-
FLIGHT LOAD. [ I &M DP autoload is in progress for
approximately 3 minutes.]

NOTE

Selection of MASTER LOAD or COMMU-
NICATIONS ALL will not load HF data.

2.129.3 MASTER LOAD. The MASTER LOAD button
(IS fig 2-110], [ IETIPEEA Tig 2-110A] ) provides crew-
members with the means to upload all subsystem initializa-
tion files at one time from the DTC. MASTER LOAD auto-
matically selects mission 1 data as the default for uploading.
The purpose of the MASTER LOAD is to reduce the number
of aircrew button selections for initializing aircraft systems at
the beginning of a mission. Data loaded from MASTER
LOAD is data loaded by the AMPS. [ IETWEM MASTER
LOAD is in progress for approximately 5 minutes.]

2.129.3A MSG SECURITY. See SECURITY LEVEL
button defined [paragraph 3A.26.2)

2.129.3B NAME/PASSWORD. The NAME/PASS-
WORD button allows the operator to enter a user name
and password to compare with what has previously been
loaded into the IDM via the DTU. This information is re-
quired to login to the TI.

2.129.4 WEAPONS/SIGHTS. The  WEAPONS/
SIGHTS button ( [ IS fio 2-110], [ IEMEA [fidl

[2-110A])) provides a means of uploading weapons/sights
data from the DTC.

2.129.5 EMERG PROC. The EMERG PROC load but-
ton ( [ IS fig 2-110], [ IE&Afig 2-110A]) provides

the means of uploading the emergency procedures data
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block from the DTC. The data is used by the ENG page for
displaying emergency procedures for warnings.

CAUTION

Some thru-flight data will be lost unless
the THRU-FLIGHT button is selected
within one minute upon power up.

NOTE

[IEIM@ The THRU-FLIGHT files cannot
be updated if the DTU is in STBY.]

2.129.6 THRU-FLIGHT. The THRU-FLIGHT load button

( [ NETSAIl fig 2-110], [ IETWCEA (fig 2-110A] ) provides the
means of uploading thru-flight data. The purpose of THRU-
FLIGHT is to reduce the number of aircrew button selections
for initializing aircraft systems for continuing a mission.
THRU-FLIGHT occurs automatically in the air after an aircraft
power interrupt, or as a selective option on the ground. The
button will be displayed WHITE until the SP begins to over-
write the THRU-FLIGHT data on the DTC. Data loaded from
THRU-FLIGHT is a mixture of AMPS data and data down-
loaded from the aircraft during flight. [ I THRU-
FLIGHT is in progress for approximately 4 minutes.] The data
is partitioned and loaded between the SP, DP and WP during
a THRU-FLIGHT autoload. Items marked as loading from the
current missior_(table 2-12) will be lost if not loaded immedi-
ately.

2.129.7 SHOT AT. The SHOT AT load button

([ NEYISAN fig 2-110], [ IETEAll(fig 2-110A] ) provides the
means of uploading the SHOT AT data blocks from the
DTC. This is stored data of locations where Hellfire mis-
siles were launched to during an engagement.

2.129.8 MISCELLANEOUS. The Miscellaneous Load
button ( [ IETNM fig 2-110], [ IETIEEM fig 2-110A] ) pro-
vides the means of uploading checklist/emergency proce-
dures data, weight and balance data, PLAN/MAX PERF
data, CHAFF settings and fuel corrector data (for CALC
fuel data) from the DTC. [ IETWEM Miscellaneous Load
is in progress for approximately 1 minute.]

2.1299 FCR LETHAL RANGES. The FCR LETHAL

RANGES load button ( [ IETISM fig 2-110], [ IETREN[ficl
) provides the means of uploading the FCR lethal
ranges data from the DTC. This data is used to assist the
FCR in prioritizing targets.

2.129.10 NAVIGATION. The NAVIGATION load button

( [ =TSRl fig 2-110], [ IETWEANl[fig 2-110A] ) provides the
means of uploading the mode/present position from the DTC.
This data is used to initialize the Inertial Navigation Unit (INU).
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2.129.11 [IF&A DTU MODE BUTTON. The The DTU
MODE two-state button [(fig 2-110Al) is used to control the
state of the DTU. When the DTU is commanded to the stand-
by mode, all read operations will be cancelled and all write
operations will be finished. If power is removed from the DTU
in the operate state, any changes to files being written at that
point in time will be lost.]

2.129.12 WP. The WP auto load functions the same as

the DP auto load described in subparagraph 2.129.2 of
this section. [ I WP autoload is in progress for

approximately 15 seconds.]

2.134.13 SP. The SP auto load functions the same as
the DP auto load described in subparagraph 2.129.2 of
this section. [ ITEM SP autoload is in progress for
approximately 10 - 15 seconds.]

2.129.14 DATA. The DATA multistate button[(fig 2-113]
and 2-113A) controls which upload options are presented.
DATA options include: CURRENT MISSION, MISSION 1,
MISSION 2 and COMMUNICATIONS and
AVIONICS UPDATE.
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Figure 2-113A. IEN@&ADTU Page DATA Selected

2.129.15 CURRENT MISSION DATA. When CUR-
RENT MISSION is the selected option of the DATA button
(fig 2-113), the following selections are available:

2 DATA CURRENT MSN button

e |3 DATA MISSION 1 button

° L4 DATA MISSION 2 button

e |5 DATA COMMUNICATION button

® L6 [ TN AVIONICS UPDATE button]

2.129.16 MISSION 1 DATA. When MISSION 1 is the
selected option of the DATA button ( [ IETNEM fig 2-114],
[ IEWEfig 2-114A] ).
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Figure 2-114. [IET&M MISSION 1 DATA

Selections]
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Figure 2-114A. [ETREEE MISSION 1 DATA

SELECTIONS]
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The following unique selections are available when MIS-
SION 1 is selected:

® T3 ROUTE MENU ALL button
® T4 ROUTE MENU ONE button
® T5 WPT/HZD ALL button

® T6 WPT/HZD ONE button

e |1 ALL button

o |4 ZONES ALL button

® |5 ZONES NF button

® |6 ZONES PF button

® R1 PRIORITY SCHEME button
® R5 T/T ALL button

® R6 T/T ONE button

® B5 CONTR MEAS ALL button
® B6 CONTR MEAS ONE button

a. ROUTE MENU ALL. The ROUTE MENU ALL
load button provides the operator a means of uploading
the route data. This data is used to set all ten mission 1
routes into the aircraft.

b. ROUTE MENU ONE. The ROUTE MENU ONE
load button provides the operator a means of uploading
one route from the route data.

c. WPT/HZD ALL. The WPT/HZD ALL load button
provides the operator a means of uploading the way-
points/hazards data. This data is used to set all waypoints
and hazards into the aircraft.

d. WPT/HZD ONE. The WPT/HZD ONE load button
provides the operator a means of uploading one waypoint
or hazard from the waypoints/hazards data. This data is
used to set one of the 50 possible MISSION 1 waypoints/
hazards into the aircraft.

e. ALL. The ALL load button provides the operator
a means of uploading all MISSION 1 data from the DTC.
This capability is used to rapidly set all configurations.

f. ZONES ALL. The ZONES ALL load button pro-
vides the operator a means of uploading both the priority
and no fire zones data. This data is used to set all zones
into the aircraft.

g. ZONES NF. The ZONES NF load button provides
the operator a means of uploading the priority no fire zones
data. This data is used to set all no fire zones into the aircraft.

h. ZONES PF. The ZONES PF load button provides
the operator a means of uploading the priority fire zones data.
This data is used to set all priority fire zones into the aircraft.
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i. PRIORITY SCHEME. The PRIORITY SCHEME
load button provides feedback during the upload of a
priority scheme. This process is initiated when a PRIOR-
ITY SCHEME selection of D through G is made on the
FCR UTIL Page.

j- TIT ALL. The T/T ALL load button provides the op-
erator a means of uploading the targets and threats data.

k. T/T ONE. The T/T ONE load button provides the
operator a means of uploading one target or threat from
the targets and threats data (50 possible).

. CONTR MEAS ALL. The CONTR MEAS ALL
load button provides the operator a means of uploading
the control measures data.

m. CONTR MEAS ONE. The CONTR MEAS ONE
load button provides the operator a means of uploading
one control measure from the control measures data (49
possible).

2.129.17 MISSION 2. When MISSION 2 is the selected
option of the DATA button the selections for the type of
mission data to be uploaded to the aircraft are the same
as MISSION 1 data.

2.129.18 COMMUNICATIONS. When COMMUNICA-
TIONS is the selected option of the DATA button
([ IS fig 2-115], [ IEW@A[fio 2-1154] )
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Figure 2-115. [HEI4EM COMMUNICATIONS DATA

Selections]
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[ IEIM& COMMUNICATIONS DATA
Selections]

Figure 2-115A.

The following unique selections are available when COM-
MUNICATIONS is selected:

o |1 ALL button
® R1 COM DATA RADIOS button
® R2 COM DATA IDM CONFIG button
® R3 COM DATA PRESETS button
® R4 COM DATA MWOD button
® R5 COM DATA SOl button
[ | ® R6 [IEIM$ COM DATA HF button]

a. ALL. The ALL load button provides the operator a
means of uploading all COMMUNICATIONS data from the
DTC. This capability is used to rapidly set all configurations.

b. COM DATA RADIOS. The COM DATA RADIOS

load button provides the operator a means of uploading

l radio selections data from the DTC. This data is used to
rapidly set the radios configurations.

c. COM DATA IDM CONFIG. The COM DATA IDM
CONFIG load button provides the operator a means of
I uploading the communications IDM DATA from the DTC.
This data is used to rapidly set the IDM configuration data,
loaded via the IDM CONFIG load button, providing an inter-
face between aircraft radios and the mission equipment. Digi-
tal data is converted into or out of Frequency Shift key format
for transmission or reception as though it were voice. IDM
communications occur over the crewmembers selected ra-
dio. The following data is loaded during an ALL IDM CON-
FIG upload:

[ IS IDM Auto Response Transmit Flag]
[IEEM IDM Subscribers Net Assignments 1-5]
[ TS IDM Protocol Address]

[ TS IDM Channels 1-4]

[ IS IDM Nets 1-8 Configuration]

[ TS IDM Channels 1-4 Net Assignments]

[ IS IDM Tacfire Authentication Transmit
Codes]

[ IS IDM Tacfire Authentication Receive
Codes]

[ IEIWEM IDM Tacfire Freetext]

[ TS IDM Tacfire Movement Messages]

[ IS IDM Tacfire Auto Authentication Sub-
scriber]

[IEIM&A DM Config 1]

[ IEI @A DM Config 2]

d. COM DATA PRESETS. The COM DATA PRE-
SETS load button provides the operator a means of
uploading the communications presets data from the
DTC. This data is used to rapidly set the communications
presets configurations. The following data is loaded dur-
ing an ALL PRESETS upload:

Comm Presets

[ IS Comm Preset Nets]

[ IEIM&A Comm Member Directory]
[ IEIM&A Comm Preset Directory]

e. COM DATA MWOD. The COM DATA MWOD
load button provides the operator a means of uploading
MWOD data from the DTC. This data is used to rapidly set
the MWOD configurations.

f. COM DATA SOIl. The COM DATA SOl load but-
ton provides the operator a means of uploading the SOI
data from the DTC. This data is used to rapidly set the SOI
configurations. The following data is loaded during an
ALL SOl upload:

o [IEIEW SOl Callsigns and Frequencies]
® SOl Suffixes

® SOl Expanders

°

[ SOl Authentication Challenge and |

Reply]
[ IS SO! Tx Authentication Codes]
[IETM & SO Authentication Codes]

. [IEM&A COM DATA HF. The COM DATA HF
load button provides the operator a means of uploading
the HF data from the DTC. The data is used to rapidly con-
figure the HF radio. The following data is loaded during an
HF upload

® HF Configuration

® HF ECCM Configuration]
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2.128.18A AVIONICS UPDT button. When AVIONICS
UPDT is the selected option of the DATA button

([[ I ¥Afig 2-1158] )
©) wogcmb‘é'l af

LBA5495

[IEM&A AVIONICS UPDT DATA
Selections]

Figure 2-115B.
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The following unigue selections are available when
AVIONICS UPDT selected:

e R1 PASSWORD button
® R2 UTO button

a. PASSWORD. Selecting the PASSWORD button
will load the password/username files into the IDM. Pass-
word files contain an expiration tag of up to 60 days from
the day the files were created.

b. UTO. Selecting the UTO button will load up to five
UTO files into the IDM. UTO'’s are current for an indefinite
period, they only change as units/equipment are removed
or added to a division.
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2.129.19 DTU Data For Autoloads. Data is downloaded
(stored) to the DTU from the aircraft and used to reload proc-
essors after a power interrupt or switchover.

The following files are downloaded to the cartridge, and
reloaded to the processors.

® Miscellaneous
ADF Presets
Laser Codes

Shot At Data
Priority Fire Zones
No Fire Zones

[IET&A Comm Presets]

The following files are downloaded to the cartridge, but
are not reloaded.

® \Waypoints and Hazards

Control Measures

Routes
® Targets and Threats

2.129.20 WP Requested Uploads. The laser keywords
are uploaded from the DTU on request by the WP. The laser
keyword upload occurs automatically and is not crew select-
able. Up to nine laser keywords can be stored on the DTC.

2.130 FAULT PAGE

The FAULT page button is available on the DMS,

[ IFTM& SHUTDOWN], VERS, DMS UTIL, and WCA
pages. Selection of the FAULT page button displays the
FAULT page ( [ ISl fig 2-116],

[ IEIM@A [fig 2-116A4] ), and displays all of the currently
active faults. Faults come from three sources; Power-up
Built-In-Test (PBIT), Continuous Built-In-Test (CBIT), and
Initiated Built-In-Test (IBIT). The PBIT function will be au-
tomatically performed when power is applied to the sys-
tem. Each component will run its PBIT when power is ap-
plied and report any line maintenance faults (e.g., LRU,
LRM) on the FAULT page. PBIT occurs without crew-
member input. The CBIT function will be performed at reg-
ular time intervals on certain components. When faults
are detected, they are reported in the same manner as the
PBIT faults. The IBIT faults reporting is discussed under
the IBIT page. The messages remain listed until the fault
is reset/fixed or until the system is powered down. When
15 or more faults are active, the format displays the PAGE
buttons as a means of accessing additional pages of data.
Faults are listed in order of occurrence with the most re-
cent fault given at the top of the list. The DATA TYPE but-
tons allow for selecting different type information.
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Figure 2-116. [IEI&M Fault Page]
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Figure 2-116A. [JIIEIM&A Fault Page]
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The following unigue selections are available on the
FAULT page:

® R1 DATA TYPE ACT button
® R2 DATA TYPE HST button
® R3 DATA TYPE EXC button
® R4 DATA TYPE LRU button
® B2 PAGE button
® B3 PAGE button

2.130.1 Fault Display Area. The fault display area pro-
vides a chronological listing of the last 30 active faults,
128 historical faults, or exceedences which have occurred
based on the data type selected. It is broken down into 15
lines of text, 35 characters in length with a maximum po-
tential of 10 pages.

2.130.2 DATA TYPE Active (ACT) Button. The DATA
TYPE ACT button provides the operator with the means of
accessing the currently active faults in the system. Upon
selection of the DATA TYPE ACT grouped option button,
the system shall display up to 30 currently active faults in
the fault display area.

2.130.3 DATA TYPE Historical (HST) Button. The
DATA TYPE HST button provides the operator with the
means of accessing all the faults that were detected and
stored in the system. Upon selection of the DATA TYPE
HST grouped option button, the system displays up to 128
historical faults in the fault display area.

2.130.4 DATA TYPE Exceedences (EXC) Button. The
DATA TYPE EXC button provides the operator with the
means of accessing all the exceedences that were detected
and stored in the system. Upon selection of the DATA TYPE
EXC grouped option button, the system displays up to 128
exceedence records in the fault display area.

2.130.5 DATA TYPE Line Replaceable Unit (LRU) But-
ton. The DATA TYPE LRU button provides the operator
with the means of accessing the LRU faults that were de-
tected and stored in the system. Upon selection of the
DATA TYPE LRU grouped option button, the system dis-
plays the LRU selections available.

2.131 IBIT PAGE

IBIT allows crewmembers to test specific subsystems. The
IBIT page button displayed on the DMS page is the means of
access to the IBIT page (fig 2-117). The IBIT function is di-
vided into subsystems for selection by the crewmembers.
Upon entering the IBIT page from the DMS page, the system
will default to the WEAPONS/SIGHTS/SUBSYSTEMS for-
mat. The crewmember is allowed to leave the IBIT page

when any IBIT is in progress. Exiting the IBIT page will not
abort the IBIT. When the crewmember returns to the DMS
subsystem and selects the IBIT page button, the IBIT page
with the IBIT listing area (fig 2-118)lis displayed if the test is
still in progress or if it has been completed and the results are
not yet shown. The following selections are available on the
WEAPONS/SIGHTS/SUBSYSTEMS default IBIT page:
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CPG SWITCHES |
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Figure 2-117. IBIT Page

The following selections are available on the IBIT page:

e |1 WEAPONS GUN button

e |2 WEAPONS HF MISSILE button

o |4 WEAPONS ROCKETS button

® |5 WEAPONS PLT (or CPG) SWITCHES
button

® |6 TESS button

® R1 SIGHTS FCR button

® R2 SIGHTS TADS CLASS A (or B) button

® R3 SIGHTS PNVS CLASS A (or B) button

® R4 SIGHTS IHADSS button

® R5 SIGHTS PLT (or CPG) SWITCHES
button

® B2 SUBSYSTEMS ACFT/COMM button

® B3 SUBSYSTEMS CNTL/DSPL button

® B4 SUBSYSTEMS WPN/SIGHT button

® B5 SUBSYSTEMS PROC/DMS button

® B6 SUBSYSTEMS NAV/ASE button
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a. IBIT Listing Area. The IBIT listing areal(fig 2-118) is
used to inform the operator on the test being run, the status,
and the faults detected during the IBIT. The TEST STATUS
line provides feedback to determine whether the test is com-
pleted, in-progress, or failed. This information is provided to
the right of the test status title. The IBIT listing area will dis-
play up to 15 lines of text with fault descriptions no greater
than 35 characters in length. If more than 15 faults are dis-
played, the IBIT PAGE list buttons (B2 and B3) will be dis-
played to allow the operator to select the next page of the list.

(3oMM GUN

NE| TEST STATUS ENDED

H\H-H 118 IFH\\ STATUS FAI
GUN SIDE LOADER FAI

Figure 2-118. |IBIT Listing Area (Gun)

b. IBIT Page List (PAGE). The IBIT PAGE List but-
tons (B2 and B3) are presented when the IBIT
listing area contains more than 15 faults. This allows the
operator to select the next page of the list. The last line of
text on page 1 shall be the first line of text on page 2. Two
pages will be available for displaying any faults detected
during IBIT test.

c. IBIT Abort (ABORT). The IBIT ABORT momentary
option button (B4) is presented when an IBIT is in progress.
The ABORT button will interrupt the IBIT and display only the
IBIT listing area with no faults displayed. If the particular IBIT
is an interactive test, or the test has a crew or advisory
prompt, the ABORT selection will also return the operator to
the IBIT listing area without any faults displayed.

d. IBIT Acknowledge (ACK). The IBIT ACK mo-
mentary option button (B5) is presented when an IBIT is in
progress and an interactive page is displayed. The ACK
button is used to acknowledge that the operator read and
understood a warning or advisory message, or performed
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the steps listed. When the ACK is selected, either the next
interactive page will be presented, or the IBIT listing area
will be presented with any faults displayed. This button is
only used for IBIT that require operator interaction.

h. ACFT/COMM. The ACFT/COMM grouped option
button provides the selections for IBIT test within the aircraft
and communications subsystems.
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FLT CNTRLS
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PLT SWITCHES |~

™| PWR LEVER

"~ LBA1960

Figure 2-119. ACFT/COMM Page - Pilot

The following unique selections are available on the ACFT/ l

COMM format (fig 2-119):

® T4 FLT CNTRLS PRFLT button

® T5 FLT CNTRLS MAINT button

e |1 ACFT ECS1 button

o |2 ACFT ECS2 button

® |3 ACFT EPMSL1 button

e |4 ACFT EPMS2 button

® |6 ACFT PWR LEVER button

® R1 COMM RADIOS button

® R2 COMM IDM button

® R3 COMM XPNDR button

® R4 COMM CIU button

® R5 COMM PLT (or CPG) SWITCHES
button
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2.131.1 COMM RADIOS. The COMM RADIOS grouped
option buttor((fig 2-120) provides the selections for the indi-
vidual IBIT for the radios.
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Figure 2-120. COMM RADIOS Page

The following unique selections are available on the COMM
RADIOS format:

e |1 RADIOS VHF button
e |2 RADIOS UHF button
® |3 RADIOS FM 1 button
e |4 RADIOS FM 2 button
® |5 RADIOS HF button

2.131.2 CNTL/DSPL. The CNTL/DSPL (controls and
displays) grouped option button will provide the selections

for the IBIT for the aircraft controls and displays subsys-
tems.
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Figure 2-121. CNTL/DSPL Format

The following unique selections are available on the [

CNTL/DSPL format |(fig 2-121):

e |1 PILOT KEYBOARD button
e |2 PILOT UFD/EUFD button
® |3 PILOT LEFT MPD button
e |4 PILOT RIGHT MPD button
® |5 PILOT SWITCHES button
® R1 CPG KEYBOARD button
® R2 CPG UFD button

® R3 CPG LEFT MPD button

® R4 CPG RIGHT MPD button
® R5 CPG SWITCHES button

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.131.3 PROC/DMS. The PROC/DMS (processors and provides the selections for the IBIT within the navigation and
DMS) grouped option button will provide the selections for ~ ASE subsystems.
the IBIT for the processors and Data Management Sub-

(@] M M M M M Q AY
systems [fig 2-122). ©‘V'Dﬂ \H\ H\.\HB\H ..%NJN0©

@JV'DQ Nollallallalla @_D@;\ © ‘
et L UL L B NL L I e

——|

IBIT DOPPLER

INU 1

‘ DTU |~
D
‘M

N
‘ I 2 A
‘ MDR |/ y

RAD ALT PLT SWITCHES

SUBSYSTEM

ACFT/ CNTL/ WPN/ PROC/ (NAV/
DMS | COMM DSPL SIGHT DMS [ ASE

LBA5160
LBA1554 Figure 2-123. NAV/ASE Format - Pilot Crew Station

Figure 2-122. PROC/DMS Format :’he following selections are available from the NAV/ASE
ormat:
The following unique selections are available on the ° b
PROC/DMS format: L1 NAV DOPPLER button
[ J
L1 PROCESSORS DP1 button L2 NAV/INU 1 button
® |3 NAYV INU 2 button
® |2 PROCESSORS DP2 button
® |3 PROCESSORS SP1 butt * L NAVRAD ALT button
on
! e R1 ASE RFI button
e |4 PROCESSORS SP2 button o R ASE RIAM button
® |5 PROCESSORS WP1 button ® R3 ASE RLWR button
® L6 PROCESSORS WP2 button ® R5 ASE PLT (or CPG) SWITCHES button
* R1 DMS DTU button 2.131A [ IETM& SHUTDOWN PAGE]
® R2 DMS MDR button

The SHUTDOWN pagd_(fig 2-124) is available on the DMS,
2.131.4 NAV/ASE. The NAV/ASE (navigation and aircraft FAULT, VERS, and DMS UTIL pages. The SHUTDOWN

survivability equipment) grouped option button [(fig 2-123) page is used to access aircraft subsystem shutdown controls.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 2-124. SHUTDOWN PAGE

The following unique selections are available on the
SHUTDOWN page:

e |1 MASTER OFF button.
e |2 FCR button.

® |3 TADS button.

e |4 PNVS button.

® R5 MODE 4 HOLD button
® R6 IDM button.

® B3 DTU button.

2.131A.1 MASTER OFF button. The MASTER OFF but-
ton is used to shutdown aircraft systems. Selecting the MAS-
TER OFF button will set the FCR, TADS, and PNVS to off. In
addition, it will set the DTU and IDM to STBY. The MODE 4
HOLD button and Stabilator symbol are not affected by this
selection.

2.131A.2 FCR button.
ables the FCR.

The FCR button enables dis-

2.131A.3 TADS button.
disables the TADS.

The TADS button enables and

2.131A.4 PNVS button.
disables the PNVS.

The PNVS button enables and

2.131A.5 MODE 4 HOLD button. Selecting the MODE
4 HOLD button prevents erasure of the Mode 4 Codes in
the Kit-1C computer when the aircraft is on the ground
and power is removed from the XPNDR system. The
codes will be lost if power is removed for more than 20
seconds. The button will be displayed with a barrier when
the aircraft is in the air. Following a selection, if the aircraft
transitions to an ’in-air’ state for more than 60 seconds,
the hold selection will be reset. Once on the ground, it will
be necessary to again select the MODE 4 HOLD button to
retain the codes. The MODE 4 HOLD button is not dis-
played if the Kit-1C computer is not installed

2.131A.6 IDM button. The IDM button permits the opera-
tor to toggle between standby and operate. The IDM is initial-
ized to STBY when the aircraft is powered up. When a COM
upload is commanded which contains IDM configuration data
(such as MASTER LOAD, IDM CONFIG, COM ALL, etc.),
the IDM will automatically mode to OPER. When the IDM is
in STBY, digital messages cannot be transmitted or received.
The IDM must be set to STBY before removing power from
the IDM. When in STBY, an IDM IN STANDBY advisory will
be displayed on the COM page and UFD/EUFD. Failure to
set the IDM to STBY could corrupt the IDM'S software.

2.131A.7 DTU button. The DTU button is used to place
the DTU in the standby mode prior to aircraft shutdown.
The DTU button toggles between STBY and OPER. The
DTU is set to OPER at aircraft start up. The DTU must be
set to STBY prior to removing power from the DTU. Fail-
ure to set the DTU to STBY could corrupt the DTC.

2.131A.8 Stabilator. The stabilator position is provided
to the aircrew by the stabilator symbol and functions as
described dn_page 2-102. It is displayed on the SHUT-
DOWN page for access during shutdown.

2.132 VERSION (VERS) PAGE

The VERS page ([ IETER l
[2-125A)]) is available on the DMS page, FAULT page,

[ IET&A SHUTDOWN page], DMS UTIL page, and WCA
page. The VERS page button will be the means of accessing
to the software VERS page. The VERS page provides a list-
ing of all the software versions currently used by the systems
to the operator. [ JETN@A The VERS page is organized into
subsystems similar to the IBIT page. the default page is the
PROC/DMS page.]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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The following unique selection is available on the VERS
page:
e B2 - B6 [ M@ SUBSYSTEMS buttons]

2.133 DMS UTILITY (UTIL) PAGE

The DMS UTIL button is displayed on the DMS, FAULT,
[IEM& SHUTDOWN], VERS and WCA pages. The DMS
UTIL page provides the means of accessing the various
DMS utility functions ( [ IETICEEM fig 2-126), [ IETM@A [fid
). On the left, the DMS UTIL page provides all the
BORESIGHT page functions along with some maintenance
operational functions. Maintenance operators are provided
with a means of DP, WP and Highly Integrated Air Data Com-
puter (HIADC) soft switch selection capability for fault isola-
tion purposes. These are noted by the DP SELECT, WP SE-
LECT, and HIADC SELECT functions. On the right, the DMS
UTIL page provides the current local or Zulu time, system
time, current date, aircraft tail number and CPG autopage
disable function of the aircraft systems Engine page. The
FTEST page, TEST page, and ECS functions are accessible
at the bottom of the DMS UTIL page.

=

o) 'mmmmmm G2

™ | BORESIGHT ZUL0

SYSTEM TIME> | ~
11:59:59 |

> SELECT SYSTEM
. | HIADC SELECT
ADDS-AUTO

INPUT TAIL NU

DMS

LBA1963A

Figure 2-126. [IEIN&M DMS UTIL Page]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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TIME
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11:59:59

SYSTEM DATE>
11/13/01
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980049

DMS AUTOPAGE#

LBA5203

Figure 2-126A. [IE&A DMS UTIL Page]

The following unique selections are available on the DMS
UTIL page:

2.133.1 BORESIGHT. The BORESIGHT Page (L1) pro-
vides the means for conducting CBHK procedures and bore-
sighting the TADS, PNVS, Pylons, Gun, INU1, INU2, Dop-
pler, Highly Integrated Air Data Computer (HIADC), Gun
Dynamic Harmonization, and Blade Positioning Synchroniza-
tion (BPS) with the Fire Control Radar, and the Tactical En-
gagement Simulation System (TESS) as part of the TADS
and Gun boresight options.

2.133.2 DP SELECT. The DP SELECT muilti-state button
provides the means for the maintenance operator to select
between DP Normal, DP1 Single or DP2 Single Operation.
These selections are for ground maintenance fault isolation
purposes only, and are not selectable when the aircraft is in
the air.

2.133.3 WP SELECT. The WP SELECT multi-state button
provides the means for the maintenance operator to select
between WP1 Single or WP2 Single Operation. These selec-
tions are for ground maintenance fault isolation purposes
only, and are not selectable when the aircraft is in the air.
2.133.4 HIADC SELECT. The HIADC SELECT multi-
state button provides the means for the maintenance op-
erator to select the Airspeed And Direction Sensor
(AADS) between AADS-AUTO, AADS-LH, or AADS-RH
Operation. These selections are for ground maintenance
fault isolation purposes only, and are not selectable when
the aircraft is in the air or the power levers are not OFF.
2.133.5 TIME. The DMS TIME two-state button sets the
display mode of time to LOCAL or ZULU. An L or Z ap-
pears on the UFD/EUFD to designate either local or Zulu
time.

2.133.6 SYSTEM TIME. The DMS SYSTEM TIME but-
ton allows the operator to input current local or Zulu time,
depending on the DMS TIME two-state button setting.
The DMS system time will also be found in the lower right-
hand corner of the UFD/EUFD.

2.133.7 SYSTEM DATE. The DMS SYSTEM DATE
button allows the operator to input the current date. The
current date can be input through the keyboard unit (KU).
The KU is enabled when the operator selects the DMS
SYSTEM DATE button.

2.133.8 INPUT TAIL NUMBER. The DMS INPUT TAIL
NUMBER button allows the operator to input the aircraft
tail number into the SP. The KU is enabled when the DMS
INPUT TAIL NUMBER button is selected. The 6 digit
number is displayed in the bottom mode portion of the but-
ton position after the user completes the input.

2.133.9 DMS AUTOPAGE. The DMS AUTOPAGE on/off
button allows the CPG to disable automatic paging of warn-
ing indications on the ENG page in the CPG crew station.
The default state for DMS AUTO on/off button will be on.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

o |1 BORESIGHT page button

e |2 DP SELECT button

® |3 WP SELECT button

e |4 HIADC SELECT button

® R1 [IEIWEM TIME (LOCAL/ZULU)
button]

°* R2 [ IFT&A TIME (LOCAL/ZULU)
button]

°* R2 [ IETEM SYSTEM TIME button]

® R3 [ IEIM&A SYSTEM TIME button]

® R3 [ IETEM SYSTEM DATE button]

® R4 [ IET & SYSTEM DATE button]

® R5 INPUT TAIL NUMBER button

® R6 DMS AUTOPAGE On/Off button (CPG
only)

® B2 FTEST page button

® B3 TEST page button

® B5 ECS page button
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CAUTION

The FTEST/ETEST page button is designed
for engineering use only. System damage
may occur if used by unauthorized person-
nel.

2.133.10 FTEST/ETEST. The FTEST page button allows
the engineering maintenance operator to perform test func-
tions on the Fire Control Radar (FCR). The ETEST (engi-
neering test) page provides access to three test formats whi-
ch allows the engineering maintenance operator to perform
test functions.

2.133.11 TEST. The TEST page button allows the
maintenance operator to access the read memory loca-
tion (address) functions for the DP, SP, WP and Hellfire
Missiles. When any of these test modes are tested, a
memory location listing area is provided where hexadeci-
mal information is provided for the test being run.

2.133.12 ECS. The ECS page provides a means of dis-
playing the current Environmental Control System variables
affecting each crewstation, ECS components and EFABs.

2.134 WARNING/CAUTION/ADVISORY (WCA)
PAGE

The WCA button is available on the DMS, FAULT, VERS,
ENG, and DMS UTIL page. The WCA page button is the
means of accessing the WCA page. The WCA page|(fig]
[2-127) provides the operators with the total listings of cur-
rent and past Warnings, Cautions, and Advisories. The
WCA page W/C/A HISTORY area is capable of listing up
to 128 W/C/A messages which can be up to 18 characters
long, in 2 columns, on 5 pages. W/C/As are listed in order
of occurrence with the most recent occurrence given at
the top of the left column on page 1, wrapping around to
the top of the right column, and then to page 2 left column.
New W/C/A messages are displayed in inverse video to
distinguish them from those W/C/A messages which oc-
curred since the last time the operator selected the WCA
RESET function.

TM 1-1520-251-10
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Figure 2-127. WCA Page

The following selections are available on the WCA page:

® B2 PAGE button
® B3 PAGE button
® B4 RESET button

2.134.1 PAGE. The WCA PAGE List buttons (B2 & B3) al-
low the operator to select the next page when the WCA
LISTING AREA contains 30 or more W/C/As. The last mes-
sage on page 1 shall be the first message on page 2. This
same approach will occur for additional pages if applicable.

2.134.2 RESET. The WCA RESET momentary button is
used to acknowledge that the operator has seen the W/C/A
messages that have occurred since the last time the WCA
RESET momentary option button was selected. These mes-
sages will then remain listed in inverse video until the opera-
tor selects WCA RESET or when the system is powered
down. Upon selecting the WCA RESET momentary button,
the inverse video of the new W/C/A messages is removed.
Once a WCA has been acknowledged, if the condition rec-
curs, the message will not be displayed as inverse video.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.135 WCA OPERATIONS
NOTE

The crewstation lighting is partially compat-
ible with the AN/AVS-6 goggles. lllumina-
tion of the Master Caution Light may de-
grade NVG operations.

The warning/caution/advisory (WCA) system provides the
crewmembers with the status of all warnings, cautions, and
advisories via a master warning lighted pushbutton, a master
caution lighted pushbutton, the fire detect and extinguish pan-
el, UFD/EUFD messages, MPD messages, voice messages
for warnings, and audio tones for cautions and advisories.
The WCA system definition relates to aircraft systems and
not threat/survivability information. The basis for this distinc-
tion is the difference in the desired response between a WCA
message and a threat warning. The WCA messages indicate
the need to take note of system malfunctions and take cor-
rective action if possible, while threat warnings do not indicate
this same need. Mission equipment related messages may
be displayed on the optical relay tube (ORT) and IHADSS as
required. The following paragraphs define and describe WCA
system operations.

2.135.1 Warning Operations. A warning indicates the ex-
istence of a hazardous condition requiring immediate correc-
tive action. Warning conditions are indicated by the MSTR
WARN lighted pushbutton, the UFD/EUFD message in the
warning display area, voice messages, and MPD format dis-
plays. For the engine and auxiliary power unit (APU) fire
conditions, the fire detect/extinguish panel provides operator
indications. Section XVI[_Table 2-113 lists all warning mes-
sages and associated descriptions. The associated emer-
gency procedures for these warnings are established in

a. MSTR WARN Lighted Button. The MSTR
WARN lighted button (fig_2-128)|alerts crewmembers to
observe a warning message displayed on the UFD/EUFD
and announced by the voice message system. The MSTR
WARN lighted button will flash “MSTR WARN" in NVIS
yellow at a 4Hz rate when a warning is detected. When
one crewmember depresses the flashing MSTR WARN
button, the voice message will be extinguished in both
crew stations. However, each crewmember is required to
depress the MSTR WARN lighted button in their respec-
tive crew station to acknowledge the warning condition,
and turn off the indicator light.

==
5
=

o

>
—Z0

PILOT STATOPM

CPG STATION LBA0482

Figure 2-128. Master Warning/Master Caution

Lighted Buttons

b. UFD/EUFD. Warnings are displayed in the top
left area of the UFD/EUFD ([fig_2-1291and 2-130). The
UFD/EUFD is capable of displaying up to a maximum of
[IENEHN five] seven] warning messages simul-
taneously with up to 18 characters per message. Any pre-
vious warning messages that have not been corrected will
move down one line to allow the current message to be
displayed on the top line. When a condition is corrected,
the warning message will be removed from the UFD/
EUFD. The format of a UFD/EUFD warning message is
general heading first, specific location or subsystem next,
then the nature of the emergency. As an example, in the
Engine 1 Out warning message [(fig. 2-129), the general
heading is ENG, the specific location is 1, and the nature
of the emergency is OUT.

VIEW — BRT
ENG 10UT X Rl
B E E
RTS ! d LAST
L (W
LBA1815

Figure 2-129. Up Front Display (UFD)

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 2-130. Enhanced Up Front Display (EUFD)

c. Voice Messages. Warning annunciations are ac-
companied by a voice message given through the aircrew
headset. Verbiage of the voice messages are listed in[Tablel
[2-13. A message is repeated until it is no longer active or the
operator acknowledges the message by depressing the
MSTR WARN lighted button. At that time, if the voice mes-
sage has been given at least once, it will be silenced. If the
voice message has not been given once, it will be completed
before the voice is stopped. Warning messages are given in
the time of occurrence order. If more than one warning oc-
curs, they will alternate. A single acknowledgement of the
MSTR WARN lighted button will extinguish multiple voice
messages, provided that each has been output through the
headset once.

d. MPD. For warnings, the current MPD display will au-
tomatically change to the ENG In-Flight page with the in-
formation needed by the operator to quickly assess the situa-
tion and take corrective action. For warnings, emergency
procedures are given on the ENG In-Flight page if they have
been loaded from the DTC, except for HIGH RTR and ENG
CHOP.

2.135.2 Caution Operations. A caution indicates the exis-
tence of an impending dangerous condition requiring atten-
tion but not necessarily immediate action. Caution conditions
are indicated by the MSTR CAUT lighted button, the UFD/
EUFD caution display area, and a caution tone. Caution in-
dications for mission equipment may also be given on the
ORT or IHADSS. Caution conditions are indicated by the
MSTR CAUT lighted buttof (fig 2-128), the UFD/EUFD cau-
tion display area, and a caution tohe. Chaptér 9 lists all cau-
tions and associated corrective actions[ Table 2-14 lists all
caution messages and associated descriptions.

a. MSTR CAUT Lighted Button. The MSTR CAUT
lighted button alerts crewmembers to observe a condition dis-
played on the UFD/EUFD caution display area. The MSTR
CAUT lighted button will illuminate steadily in NVIS Green B
when a caution condition is detected. The crewmember de-
presses the MSTR CAUT lighted button to acknowledge the
caution. Each crewmember will be required to acknowledge
the MSTR CAUT in his crew station.

b. UFD/EUFD. Caution messages are displayed in the
center area of the display. When a caution occurs, it will be
displayed on the top line of the UFD/EUFD. The message

TM 1-1520-251-10

length for cautions is limited to 18 characters. When a caution
condition is detected, the new caution message will be dis-
played on the top line of the caution display section of the
UFD/EUFD. If more than [ IETEM five] [ IETEAN seven]
caution messages have been detected, a DOWN arrow will
be displayed to the left of the last message displayed. The
operator may then use the VIEW rocker switch at the upper
left corner of the UFD/EUFD to scroll the display to additional
messages. Messages on the top line will shift off the display
and the next [ IETEM five] [ IEITEA seven] messages will
be displayed in the viewing area. The list will continue to
move in this manner if the VIEW switch is held down continu-
ously for more than 2 seconds. When the end of the list is
reached, the list will stop moving. If the operator presses the
VIEW switch twice quickly, the top of the list will be displayed.

c. MPD. Cautions and warnings are listed in the
lower portion of the ENG page in a time sequenced list.
Cautions (like warnings) will remain on the MPD list until
the situation is corrected.

d. Caution Tones. A caution tone consisting of a
concurrent low then high frequency tone will sound for 1.5
seconds upon detection of a caution. The tone will repeat
every 10 seconds until the operator acknowledges the
caution or the situation is corrected. When the operator
acknowledges the caution by depressing the illuminated
MSTR CAUT button, the tone will stop.

2.135.3 Advisory Operations. An advisory indicates
safe or normal configuration, condition, or performance,
operation of essential equipment, or attracts attention and
imparts information for routine action. Advisory conditions
are indicated by a message in the UFD/EUFD advisory
display area. Some advisory tones also play an
associated tone or voice message. Tabld 2-15 lists all ad-
visory messages and associated descriptions|_Chapter 9]
lists advisories and associated corrective actions if re-
quired.

a. UFD/EUFD. Advisory message length is limited to
18 characters. When an advisory occurs, it will be added to
the advisory listing on the UFD/EUFD. If more than [
five] [ IFTM@A seven] advisory messages have
been detected, a DOWN arrow will be displayed to the left of
the last message displayed. The crewmember may then use
the VIEW rocker switch at the upper left corner of the UFD/
EUFD to scroll the display to additional messages. Messages
on the top line will shift off the display and the next [ IETI&
five] [ I seven] messages will be displayed in the
viewing area. The list will continue to move in this manner if
the VIEW switch is held down continuously for more than 2
seconds. When the end of the list is reached, the list will stop
moving. If the operator presses the VIEW switch twice quick-
ly, the top of the list will be displayed.

b. MPD. Advisory messages are displayed on the
DMS Page and the WCA Page. The advisories are listed in

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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order of occurrence with the most recent indication being giv-
en on the top of the list. If more than one page of data is
available for display, PAGE buttons shall be displayed at the
bottom bezel buttons (B2 and B3) and scroll both columns of
the display at the same time. The dividing lines are drawn at
all times on these formats.

c. Flight Controls Tone. The tone for advisories
currently used is a single mid-range frequency flight con-
trols tone. The tone is given once and will stop without any
interaction required by crewmembers.

d. IDM Tone. A series of mid-range frequency
tones sounding similar to a ringing phone.

e. Voice Messages. Voice messages are played
through the aircrew headset. The voice message is given
once and will stop without any interaction required by the
crew members.

2.136 DMS DEDICATED PANELS

2.136.1 FIRE Detection/Extinguish (DET/EXTG) Pan-
el. Description and operation of the FIRE DET/EXTG
panel is in Section Il of this

2.136.2 ZEROIZE Switch. Description and operation
of the ZEROIZE switch is if_Chapter 3, Section II.

2.136.3 PROCESSOR SELECT Panel. The PROCES-
SOR SELECT panel[(fig 2-128) gives the CPG lighted

feedback regarding which system processor is currently
acting as the primary. In addition, it provides a hard switch
for manual override to switch processors if the crewmem-
bers determine this is necessary. If the switch is placed in
any position but AUTO, the system processors lose their
automatic switching capability. If the switch is not in the
AUTO position, the secondary SP cannot provide internal
health status updates to the primary SP.

NOTE

If crewmember manually selects SP1 or SP2
and the selected SP fails, the unselected SP
will not automatically become primary. The
switch must be manually placed back into the
AUTO position (to allow automatic selection of
the healthiest SP) or into the other SP position
(to force a switchover to the other SP).

PROCESSOR SELECT
SP1
()

LBA0112
PROCESSOR SELECT Panel

Figure 2-128.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Section XVII.

2.137 WARNING MESSAGES

Warning messages are presented to crewmembers via
the UFD/EUFD and MPD Page formats. A listing of warn-
ings, cause for the warning, and applicable voice warning

is presented in[table 2-13|

Table 2-13. Warning Messages

T™ 1-1520-251-10

WARNING/CAUTION/ADVISORY MESSAGES

[IEIW&AA ENGINE 2
ouT]

and E2 Ng < 63%
(throttle not in OFF),
or E2 Np < 94%
(throttle in FLY,

UFD TEXT PARAMETER OR MPD PAGE TEXT VOICE MESSAGE
EUFD TEXT FAULT
[IETWEW ENG CHOP] Engine chop function |ENGINE CHOP Engine chop.
[IEI&A ENGINE has been activated.
CHOP]
Optical flame ENGINE 1 FIRE Engine one fire.
detectors in engine 1
have detected a fire.
[IETWEl ENG1 OUT] Engines were running | ENGINE 1 OUT Engine one out.
[IEM&A ENGINE 1 and E1 Ng < 63%
OuT] (throttle not in OFF),
or E1 Np < 94%
(throttle in FLY,
TORQUE
< 28%).
[IETEE ENG2 OUT] Engines were running | ENGINE 2 OUT Engine two out.

TORQUE
< 28%).

[IFIMEWENG1 OVSP] |E1 Np> 114% and E1 |ENGINE 1 OVERSPEED Engine one overspeed.

[ ENGINE 1 Ng

OVERSPEED] > 520,

Optical flame
detectors in engine 2
have detected a fire.

ENGINE 2 FIRE

Engine two fire.

[IFIEM ENG2 OVSP]
[IEIW&AA ENGINE 2
OVERSPEED]

E2 Np > 114% and E2
NG
> 52%.

ENGINE 2 OVERSPEED

Engine two overspeed.

Optical flame
detectors in the APU
have detected a fire.

APU FIRE

APU fire.

[IFIEM HIGH RTR]
[IE&A HIGH ROTOR
RPM]

Ng > 105%.

HIGH ROTOR RPM

Rotor RPM high.
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Table 2-13. Warning Messages - continued

[IEI&A LOW ROTOR
RPM]

UFD TEXT PARAMETER OR MPD PAGE TEXT VOICE MESSAGE
EUFD TEXT FAULT
[IEWEE LOW RTR] NR < 95%. LOW ROTOR RPM Rotor RPM low.

(&M DECK FIRE]
[ AFT DECK
FIRE]

Overheat detectors in
the aft deck have
detected a fire.

AFT DECK FIRE

Aft deck fire.

[IEIEM HYD FAIL]
[IEIW&A HYDRAULIC
FAIL]

Pri and Util hydraulic
PSl is < 1250.

[IEIEN HYD FAILURE]
@A HYDRAULIC
FAIL]

Hydraulic failure.

[IEIEM TAIL RTR]
[IE&A TAIL ROTOR

Pri hydraulic PSl is <
1250 and Util

TAIL ROTOR HYD

Tail rotor hydraulic failure.

HYD] hydraulic level is
detected as low.
Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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and cause for the Caution and Caution tone, is presented

in{Table 2-14

Caution messages are presented to crewmembers via the

| UFD/EUFD and MPD Page formats. A listing of Cautions,

Table 2-14. Caution Messages

[ GEARBOX 1
CHIPS]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

Change 2

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT CAUTION
EUFD TEXT TONE

[ ENG1 CHIPS] Metallic chips have been detected in engine | ENGINE 1 CHIPS YES
[ ENGINE 1 CHIPS] |1.
[ ENG2 CHIPS] Metallic chips have been detected in engine | ENGINE 2 CHIPS YES
[ ENGINE 2 CHIPS] |2.
[ ENG1 FUEL PSI] [Engine 1 fuel psi has been detected < 8 psi. |[HETW&M ENG 1 YES
[ ENGINE 1 FUEL FUEL PSI LOW]
PSI LOW] [HEISA ENGINE 1

FUEL PSI LOW]
[ ENG2 FUEL PSI] |Engine 2 fuel psi has been detected <« 8 psi. |[IET&M ENG 2 YES
[ W& ENGINE 2 FUEL FUEL PSI LOW]
PSI LOW] [IEI&A ENGINE 2

FUEL PSI LOW]
[ ENG1 OIL PSI] Engine 1 oil psi has been detected <23psi. [IETEW ENG 1 YES
[ IEI&A ENGINE 1 OIL PSI OIL PSI LOW]
LOW] [IEI&A ENGINE 1

OIL PSI LOW]
[ ENG2 OIL PSI] Engine 2 oil psi has been detected <23psi. [IETWEW ENG 2 YES
[ ENGINE 2 OIL PSI OIL PSI LOW]
LOW] [EEI&A ENGINE 2

OIL PSI LOW]
[ OIL 1 BYPASS] Engine 1 oil filter is bypass condition, positive | ENG 1 OIL BYPASS YES
[ ENG 1 OIL engine 1 run status, Message displayed at
BYPASS] 60-80 psid; impending bypass (no message)

at 44-60 psid.
[ OIL 2 BYPASS] Engine 2 oil filter is bypass condition, positive |ENG 2 OIL BYPASS YES
[ ENG 2 OIL engine 2 run status, Message displayed at
BYPASS] 60-80 psid; impending bypass (no message)
at 44-60 psid.

APU ON APU is ON, aircraft is in the air. APU ON YES
[ ACC OIL PSI] Accessory pump oil psi has been detected as | ACC OIL PSI LOW YES
[ IET@A ACC OIL PSI
LOW] <28+ 2 psi; Ng> 10%.
[ GRBX TEMP] Intermediate or T/R gearbox temperature has | GEARBOX TEMP YES
[ GEARBOX TEMP | been detected as hot by the thermal alarm HIGH
HIGH] unit (285 + 5° F).
[ GRBX VIB] Intermediate or T/R gearbox has been GEARBOX YES
[ GEARBOX detected with excessive vibrations. VIBRATION
VIBRATION]
[ GRBX1 CHIPS] Metallic chips have been detected in NGB 1. |GEARBOX 1 CHIPS YES
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Table 2-14. Caution Messages - continued

UFD TEXT
EUFD TEXT

PARAMETER OR FAULT

MPD PAGE TEXT

CAUTION
TONE

[ IETEW GRBX2 CHIPS]
[ GEARBOX 2
CHIPS]

Metallic chips have been detected in NGB 2.

GEARBOX 2 CHIPS

YES

[IEI&M@ GRBX1 OIL HOT]
[ IETN@A GEARBOX 1 OIL
HOT]

NGB 1 oil temperature has been detected as
hot by the thermal sensing switch
(140 £5.5°C).

GEARBOX 1 OIL HOT

YES

[ IEI&M@ GRBX2 OIL HOT]
[ IEI&A GEARBOX 2 OIL
HOT]

NGB 2 oil temperature has been detected as
hot by the thermal sensing switch
(140 £5.5°C).

GEARBOX 2 OIL HOT

YES

[ IEI&W GRBX1 OIL PSI]
[ I &A GRBX 1 OIL PSI
LOW]

NGB 1 oil psi has been detected < 28 : 2 psi;
(NR>  65%, Ng > 52%) for 30 seconds.

GRBX 1 OIL PSI LOW

YES

[IEI&@ GRBX2 OIL PSI]
[ HIET@A GRBX 2 OIL PSI
LOW]

NGB 2 oil psi has been detected < 28 : 2 psi;
(NR>  65%, Ng > 52%) for 30 seconds.

GRBX 2 OIL PSI LOW

YES

[IFIEW XMSN CHIPS]
[ IEI&A MAIN XMSN
CHIPS]

Metallic chips have been detected in XMSN.

MAIN XMSN CHIPS

YES

[IEIEW XMSN1 OIL HOT]
[ IEIW&A XMSN 1 OIL HOT]

MN XMSN1 oil temperature has been
detected as hot by the thermal sensing switch
(140 £5.5°C).

XMSN 1 OIL HOT

YES

[ IEIEM XMSN2 OIL HOT]
[ IEI&AA XMSN 2 OIL HOT]

MN XMSN2 oil temperature has been
detected as hot by the thermal sensing switch
(140 £5.5°C).

XMSN 2 OIL HOT

YES

[IFIEW XMSN1 OIL PSI]
[ I XMSN 1 OIL PSI
LOW]

MN XMSN1 oil psi has been detected <28 +
2psi; (Ng > 65%, Ng > 52% for 30 seconds.

XMSN 1 OIL PSI LOW

YES

[IEE™@ XMSN2 OIL PSI]
[ IET&A XMSN 2 OIL PSI
LOW]

MN XMSN2 oil psi has been detected <28 +
2psi; (Ng > 65%, Ng > 52% for 30 seconds

XMSN 2 OIL PSI LOW

YES

[IFIEE GENL1 FAIL]
[ IETM&A GENERATOR 1
FAIL]

Generator 1 detected as failed.

GENERATOR 1 FAIL

YES

[ IS GEN2 FAIL]
[ I GENERATOR 2
FAIL]

Generator 2 detected as failed.

GENERATOR 2 FAIL

YES

[ IFIEM BOOST PUMP]
[ IET&A BOOST PUMP
FAIL]

Boost pump was commanded ON and has
been detected as being OFF.

[IEICEM BOOST
PUMP FAILURE]

[IET&A BOOST
PUMP FAIL]

YES

[ IS FUEL XFER]
[ IEI @A FUEL XFER FAIL]

At least one of the following has been
detected as failed: 1) Forward cell fuel shutoff
valve; 2) Aft cell fuel shutoff valve; 3) transfer
air valve; or 4) transfer fuel pump.

[IEEW FUEL XFER
FAILURE]

[IEISA FUEL XFER
FAIL]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 2-14. Caution Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT CAUTION
EUFD TEXT TONE
[ IEIWEMW FWD FUEL LOW] | FWD fuel cell level less than 240 Ibs or low FORWARD FUEL YES
[ IEI @A FORWARD FUEL | level switch activation. LOW
LOW]
AFT FUEL LOW AFT fuel cell level less than 260 Ibs or low AFT FUEL LOW YES
level switch activation.
[IEEM REFUEL VALVE] Refuel valve detected as open. REFUEL VALVE YES
[ REFUEL VALVE OPEN
OPEN]
[ IEIWEM XFEED1 VALVE] Engine 1 crossfeed valve commanded to XFEED 1 VALVE FAIL YES
[ ME®A XFEED 1 VALVE | move and the valve did not go to the
FAIL] commanded position.
[ IEIMEW XFEED2 VALVE] Engine 2 crossfeed valve commanded to XFEED 2 VALVE FAIL YES
[IEI®A XFEED 2 VALVE | move and the valve did not go to the
FAIL] commanded position.
[IEIE&W FUEL 1 BYPASS] |Engine 1 fuel filter clogged and has ENG 1 FUEL BYPASS YES
[IEIWSA ENG 1 FUEL bypassed.
BYPASS]
[IETE&E FUEL 2 BYPASS] | Engine 2 fuel filter clogged and has ENG 2 FUEL BYPASS YES
[IEI@A ENG 2 FUEL bypassed.
BYPASS]
[IETEE PRI HYD LVL] PRI hydraulic fluid level detected as low; PRI HYD LEVEL LOW YES
[IEI#A PRI HYD LEVEL ¢ 1.5c..
LOW]
[IETEE PRI HYD PSI] Primary hydraulic PSI < 1250 psi. PRI HYD PSI LOW YES
[IEI@A PRI HYD PSI LOW]
[IFTWEE UTIL HYD LVL] UTIL hydraulic fluid level detected as low; UTIL HYD LEVEL YES
[ UTIL HYD LEVEL |« 7c.i LOwW
LOW]
[IEI&EW UTIL HYD PSI] Utility hydraulic PSI < 1250 psi. UTIL HYD PSI LOW YES
[IEI&A UTIL HYD PSI
LOW]
PRI HYD BYP PRI hydraulic return system indicates a “dirty | PRI HYD BYP YES
filter” impending bypass condition (based on
Nr >10% or PTO clutch engagement).
Pressure delta of >70 psi; bypass is at 100 +
15 psid.
UTIL HYD BYP UTIL hydraulic return system indicates a UTIL HYD BYP YES
“dirty filter” impending bypass condition
(based on Ngr >10% or PTO clutch
engagement). Pressure delta of >70 psi;
bypass is at 100 + 15 psid.
[IEIWEW RTR BRK ON/LK] | Rotor brake is ON; at least one power lever is | ROTOR BRAKE YES
[ IET¥A ROTOR BRAKE NOT OFF. ON/LK
ON/LK]
Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 2-14. Caution Messages - continued

[ IEM$AA MAG FORCE TRIM
OFF]

OFF

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT CAUTION
EUFD TEXT TONE
[IETEE RECTL1 FAIL] Transformer/rectifier 1 detected as failed. RECTIFIER 1 FAIL YES
W& RECTIFIER 1 FAIL]
[IEIEW RECT2 FAIL] Transformer/rectifier 2 detected as failed. RECTIFIER 2 FAIL YES
W& RECTIFIER 2 FAIL]
RJAM FAIL Radar jammer is in the operate mode and RJAM FAIL YES
detected as failed.
IRJAM FAIL IR jammer is ON and detected as failed. IRJAM FAIL YES
MODE4 XPNDR mode 4 not operating: 1) valid mode | MODE4 CAUTION YES
CAUTION 4 key not loaded; 2) XPNDR “zeroed”; 3)
XPNDR detected as failed during BIT; or 4) a
compatible mode 4 interrogation received but
no reply transmitted.
[IETEE ENG1 A-ICE] Engine 1 anti-ice system detected as failed. ENG 1 A-ICE FAIL YES
[IEM&AENG 1 A-ICE FAIL]
[IETEE ENG2 A-ICE] Engine 2 anti-ice system detected as failed. ENG 2 A-ICE FAIL YES
[IEM@AENG 2 A-ICE FAIL]
[ IETWEWl CANOPY A-ICE] The canopy Anti-Ice system is on and has CANOPY A-ICE FAIL YES
[ IEIW&AA CANOPY A-ICE been detected as failed.
FAIL]
ICING SEVERE Severe icing conditions have been detected. |[ICING SEVERE YES
ECS FWD FAIL ECS ON for 4 minutes; compressor and/or ECS FWD FAIL YES
condenser detected as disabled, or ECS 1
MUX is not available.
ECS AFT FAIL ECS ON for 2 minutes; compressor and/or ECS AFT FAIL YES
condenser detected as disabled, or ECS 2
MUX is not available.
ECS FAIL Both ECS FWD FAIL and ECS AFT FAIL are |ECS FAIL YES
set.
[IETEW FMC DISENG] FMC has disengaged in one or more axes if |FMC DISENGAGED YES
[ IET & FMC DISEN- all the following are true: 1) any of the SCAS
GAGED] axes are failed or OFF; and 2) the aircraft is
airborne or N >90%.
FMC FAIL The FMC has been detected as failed. FMC FAIL YES
[IETEE STAB FAIL] System processor detects failure in both AUTO/MAN STAB YES
[IFIM@A AUTO/MAN STAB | automatic and manual stabilator mode. FAIL
FAIL]
[IFIE@ MAG TRIM OFF] Magnetic force trim detected as OFF. MAG FORCE TRIM YES
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Table 2-14. Caution Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT CAUTION
EUFD TEXT TONE
[IE&A PASSWORD RE This caution will inform the crew that the PASSWORD RE YES
ENTER] auto-login attempt in response to a ENTER
re-authenticate request by Security Officer
failed and therefore, they need to manually
enter on the KU the username/password Tl
login.
[IEI&A MSN DATA IN- No connection to FCL and invalid Mission MSN DATA INVALID YES
VALID] Data.
(W& A TI-IDM DISABLE] | The IDM EBC OFP has been physically TI-IDM DISABLE YES
destroyed by either a Tactical Internet (TI)
security administrator, following an improper
challenge of the login password, or by a
cyber-warfare saboteur/attack.
[IEIW&A LEFT MPD STALE] | The graphics and video on a display is not CIPM1 STALE FAIL YES
current. The display contains the repeated
video that is not updating. The MPD bezel
buttons may not respond.
[IEIEA RIGHT MPD The graphics and video on a display is not CIPM2 STALE FAIL YES
STALE] current. The display contains the repeated
video that is not updating. The MPD bezel
buttons may not respond.
[IE&A IHADSS/ORT The graphics and video on a display is not MIPM STALE FAIL YES
STALE] current. The display contains the repeated
video that is not updating. The MPD bezel
buttons may not respond.
NOTE: With any BUCS ON Caution, an FMC DISENG message will be displayed
BUCS ON The BUCS is engaged (FMC cannot BUCS ON YES
determine axes or crewstation)
[IETWEE BUCS ON PILOT The BUCS is engaged in one or more axes BUCS ON PLT PITCH YES
[ BLK 2| (Jam or Severance).
BUCS ON PLT
PITCH]
[IETW&W BUCS ON PILOT The BUCS is engaged in one or more axes BUCS ON PLT ROLL YES
[ BLK2| (Jam or Severance).
[ BUCS ON PLT
ROLL]
[IEIEW BUCS ON PILOT The BUCS is engaged in one or more axes BUCS ON PLT YAW YES
| BLK 2] (Jam or Severance).
[ BUCS ON PLT
YAW]
BUCS ON PILOT The BUCS is engaged in one or more axes BUCS ON PLT COLL YES
(Jam or Severance).
[ BUCS ON PLT
COLL]
Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
Change 4 2-146.1
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Table 2-14. Caution Messages - continued

[IEM&A BUCS FAIL COLL]

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT | CAUTION
EUFD TEXT TONE

[IEIWEM BUCS ON CPG P] | The BUCS is engaged in one or more axes BUCS ON CPG YES

[IEI&A BUCS ON CPG (Jam or Severance). PITCH

PITCH]

[IEIWEMW BUCS ON CPG R] BUCS ON CPG ROLL YES

[IEI & BUCS ON CPG

ROLL]

[IEIEM BUCS ON CPG VY] BUCS ON CPG YAW YES

[IEI&A BUCS ON CPG

YAW]

[EET W BUCS ON CPG C] BUCS ON CPG COLL YES

[IEI & BUCS ON CPG

COLL]

BUCS FAIL The BUCS has failed (FMC cannot determine | BUCS FAIL YES

axes).

(IS BUCS FAIL P] The BUCS has failed in one or more axes. BUCS FAIL PITCH YES

[HET&A BUCS FAIL PITCH]

BUCS FAIL R] BUCS FAIL ROLL YES

[IEIW®A BUCS FAIL ROLL]

BUCS FAIL Y] BUCS FAIL YAW YES

[IEI @A BUCS FAIL YAW]

BUCS FAIL C] BUCS FAIL COLL YES

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.139 ADVISORY MESSAGES ries, and cause for the Advisory and Advisory tone, is

Advisory messages are presented to crewmembers via the presented in Tab

UFD/EUFD and MPD Page formats. A listing of Adviso-

Table 2-15. Advisory Messages

(2-147 blank)/2-148

Change 4

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[IEIMMEWAUTO STAB] Automatic stabilator mode has failed. [IEIEE AUTO STAB NO
[ IEM&AAUTO STAB FAILURE]
FAIL] [IEIM@A AUTO STAB
FAIL]

[ IETE&W MAN STAB ON] Manual stabilator mode selected; AUTO MANUAL STAB ON NO
[ IEIMEA MANUAL STAB mode operational.
ON]
[IEIMEWMRTR BRK ON] Rotor brake is ON and both PCLs OFF. ROTOR BRAKE ON NO
[ IEMEAROTOR BRAKE
ON]
[ IFTWE&W FWD FAB HOT] ECS1 EFAB left supply air temperature FWD LFAB HOT NO
[ IEIEA F\WD LFAB HOT] |sensor output > 80° for 5 seconds

continuous, with aircraft power available for

at least ten minutes, and squat switch status

= AIR or GROUND.
[ IET&W FWD FAB HOT] ECS1 EFAB right supply air temperature FWD RFAB HOT NO
[ IEIEA F\WD RFAB HOT] | sensor output > 80° for 5 seconds

continuous, with aircraft power available for

at least ten minutes, and squat switch status

= AIR or GROUND.
[IEMEWAFT FAB HOT] ECS2 EFAB left supply air temperature AFT LFAB HOT NO
[IEM@AAFT LFAB HOT] | sensor output > 80° for 5 seconds

continuous, with aircraft power available for

at least ten minutes, and squat switch status

= AIR or GROUND.
[IEMEWAFT FAB HOT] ECS2 EFAB right supply air temperature AFT RFAB HOT NO
[IEIEAAFT RFAB HOT] | sensor output > 80° for 5 seconds

continuous, with aircraft power available for

at least ten minutes, and squat switch status

= AIR or GROUND.
[IEIMEWECS DGR FWD] | Advisory is set when any of the following ECS DEGRADED FWD NO
[IEWMEAAECS FAIL indications are set: DCU, CMP, L OR R
DEGRADED FWD] EFAB FAN, CPG FAN, CPG TCV, CND

FANS or APS FAN.
[IEME&WECS DGR AFT] Advisory is set when any of the following ECS DEGRADED AFT NO
[IEWSAECS FAIL indications are set: DCU, CMP, L OR R
DEGRADED AFT] EFAB FAN, CPG FAN, CPG TCV, CND

FANs or APS FAN.
EFABS HOT SP sets EFAB HOT RH/LH when any of the |EFABS HOT NO

following two are set: EFAB HOT LH FWD;

EFAB HOT RH FWD; EFAB HOT RH AFT;

or EFAB HOT LH AFT.
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Table 2-15. Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE

EFABS HOT SP sets EFAB HOT RH/LH when any of the [EFABS HOT NO
following two are set: EFAB HOT LH FWD;
EFAB HOT RH FWD; EFAB HOT RH AFT,
or EFAB HOT LH AFT.

ECS OFF SP sets ECS OFF advisory to the DP when [ECS OFF NO
ECS MODE = OFF.

[ IEISMW ECS DGR] When both ECS1 DEGR and ECS2 DEGR | ECS DEGRADED NO

[IEWMEAECS are set, the SP sets ECS DEGRADED

DEGRADED)] advisory instead.

[IEMEWEXT PWR] EXT PWR access door detected as open. EXT PWR DOOR OPEN NO

[ IEEA EXT PWR DOOR

OPEN]

BATTERY Battery detected as failed. BATTERY NO

CHARGER Battery charger detected as failed. CHARGER NO

[IEMEWACCUM PSI] Hydraulic accumulator oil psi detected as ACCUM OIL PRES LO NO

[ IET@ ACCUM OIL being < 1250.

PRESS LO]

[IEMEMENG1 PWR] Engine 1 emergency backup power detected | ENGINE 1 PWR FAIL NO

[ IS ENGINE 1 PWR as failed; monitored when positive engine 1

FAIL] run status is received.

[IEMEWENG?2 PWR] Engine 2 emergency backup power detected | ENGINE 2 PWR FAIL NO

[IEIMEMENGINE 2 PWR | as failed; monitored when positive engine 2

FAIL] run status is received.

[IEMEWMENG1 PWR OK] Engine 1 emergency backup power ENGINE 1 POWER OK NO

[ IEWMSAAENGINE 1 available (displayed during Eng 1 OVSP

POWER OK] circuit B test).

[IEIMEWENG2 PWR OK] | Engine 2 emergency backup power ENGINE 2 POWER OK NO

[ IEWSAENGINE 2 available (displayed during Eng 2 OVSP

POWER OK] circuit B test).

[ IEI&W IGN1 ON] Engine 1 ignition is on after being [IETEW IGN 1 NO

[ I IGN 1 FAILED commanded OFF. System monitors for FAILURE ON]

ON] ignition fail when start sequence is [METCSAA IGN 1 FAILED
complete. ON]

[ IETW&E IGN2 ON] Engine 2 ignition is on after being [IETEM IGN 2 NO

[ I IGN 2 FAILED commanded OFF. System monitors for FAILURE ON]

ON] ignition fail when start sequence is (METE2 IGN 2 FAILED
complete. ON]

[IEMEWENGL START] NO. 1 ENG START switch in START. ENGINE 1 START NO

[ I ENGINE 1
START]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 2-15. Advisory Messages - continued

[ IEIW&A L EXT XFER
FAIL]

detected as failed.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.

2-150 Change 2

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[IEIMEWENG2 START] NO. 2 ENG START switch in START. ENGINE 2 START NO
[ IEIMEA ENGINE 2
START]
[ IEIMEM ENG 1 ORIDE] NO. 1 ENG START switch in IGN ORIDE ENG1 OVERRIDE NO
[ IEMS¥AENG1 position.
OVERRIDE]
[IEIMEWENG 2 ORIDE] NO. 2 ENG START switch in IGN ORIDE ENG2 OVERRIDE NO
[ IEIMSAENG?2 position.
OVERRIDE]
ATS1 HANG Turbine starter #1 did not drop out at 52% ATS1 HANG NO
Ng; it is engaged and Ng is > 68% and
increasing.
ATS2 HANG Turbine starter #2 did not drop out at 52% ATS2 HANG NO
Ng; itis engaged and Ng is > 68% and
increasing.
CANOPY OPEN The canopy has been detected as open. CANOPY OPEN NO
[IETWENE ICING] Ice forming (trace, light or moderate) ICING DETECTED NO
[ @A ICING condition detected.
DETECTED]
ANTI-ICE ON At least one of the anti-ice systems has ANTI-ICE ON NO
been commanded ON (automatically or
manually); ENG 1 or 2, sensors, air speed or
canopy.
AICE MAN Anti-ice system automatic mode has failed AICE MAN NO
and has been commanded to the manual
position.
[IEMEWEXT1L EMPTY] External fuel tank 1 detected as empty; EXTERNAL 1 EMPTY NO
[IEWMSAEXTERNAL 1 monitored when generator power is applied.
EMPTY]
[IEINEWEXT2 EMPTY] External fuel tank 2 detected as empty; EXTERNAL 2 EMPTY NO
[IEIWSAEXTERNAL 2 monitored when generator power is applied.
EMPTY]
[IEIME&WMEXT3 EMPTY] External fuel tank 3 detected as empty; EXTERNAL 3 EMPTY NO
[ IFIM@A EXTERNAL 3 monitored when generator power is applied.
EMPTY]
[IEMEWEXT4 EMPTY] External fuel tank 4 detected as empty; EXTERNAL 4 EMPTY NO
[ IEWSAEXTERNAL 4 monitored when generator power is applied.
EMPTY]
[IEINEEL EXT XFER] Left ext fuel transfer commanded ON and L EXT XFER FAIL NO
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Table 2-15. Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[ IEIMEWR EXT XFER] Right ext fuel transfer commanded ON and | R EXT XFER FAIL NO
[ IEI@AR EXT XFER detected as failed.
FAIL]
[ IETNEW FUEL P SNSR] Ten seconds after initial battery power #1 FUEL SNSR FAIL NO
[ I #1 FUEL SNSR powerup, the SP did not sense the expected
FAIL] low pressure fuel sensor state.
[ IETMEW FUEL P SNSR] Ten seconds after initial battery power #2 FUEL SNSR FAIL NO
[ IET&A+#2 FUEL SNSR powerup, the SP did not sense the expected
FAIL] low pressure fuel sensor state.
FCR FAULT In the Ground Targeting Mode (GTM) only, FCR FAULT NO
selecting the reserved terrain selection
enables a Moving Target Indication (MTI)
only mode in the FCR P8 software load and
subsequent. The Stationary Target Indicator
(STI) target detection process is disabled.
This selection will cause an FCR fault
message on the UFD/EUFD and an FCR
STI FAIL indication on the DMS page.
RFI FAULT RFI subsystem fault detected. RFI FAULT NO
[ IEIWEW FALLBACK] CIU fallback mode commanded ON (ICS hot | CIU FALLBACK NO
[ BLK 2 [e]V] mic, and one radio per crewstation
FALLBACK] selected).
[IEIMEW GO FALLBACK] | CIU fallback mode should be commanded GO CIU FALLBACK NO
[IEM@$A GO CIU ON (ICS hot mic, and one radio per
FALLBACK] crewstation selected).
FM1 CUE FM1 radio has received a transmission on FM1 CUE NO
the designated cue frequency.
FM2 CUE FM2 radio has received a transmission on FM2 CUE NO
the designated cue frequency.
[ IEIMEW RDR JAM ON] Radar jammer actively jamming. RADAR JAMMER ON NO
[ IEIS&A RADAR
JAMMER ON]
RJAM FAIL Radar jammer in STBY mode and detected |RJAM FAIL NO
failed.
[ IEIMEW MODE4 REPLY] | XPNDR mode 4 replying to XPNDR mode 4 |[IFF MODE4 REPLY NO
[ IEI&A [FF MODEA4 interrogation.
REPLY]
[IEIMEWBLD AIR OFF] Engines 1 and 2 bleed air sources have BLEED AIR OFF NO
[ IEIEABLEED AIR OFF] |been manually shut off.
[IETMEWBLD AIR HOT] A bleed air overtemperture detected > 490 BLEED AIR HOT NO
[IEIM@&AABLEED AIR HOT] |°F.
[IEIM&EWBLD AIR1] Engine 1 bleed air primary shutoff valve ENG1 BLD AIR FAIL NO
[IEIM@AAENG1 BLD AIR failed to move to commanded position.
FAIL]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 2-15. Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[IEMEWBLD AIR2] Engine 2 bleed air primary shutoff valve ENG2 BLD AIR FAIL NO
[IEMEAAENG2 BLD AIR failed to move to commanded position.
FAIL]
[IEIME&WMUPDT POSN] NAV system detects update to present UPDATE POSITION NO
[ IFIM@A UPDATE position is required (primary INU position
POSITION] error greater than 1.85 km).
[IEIW&EW UPDT HDG] NAV system detects update to magnetic UPDATE HEADING NO
[ IEIN@&A UPDATE heading is required (primary INU heading
HEADING] error greater than 10°).
[ IS \WPT APRCH] ETA to next waypoint ONE minute; remains | WPT APPROACHING NO
[ IEIEA\WPT on until TSD page displayed in either
APPROACHING] crewstation or waypoint passed.
[ IEIWEW \WPT PASSED] Active waypoint passed. Remains on until WAYPOINT PASSED NO
[ W& \WAYPOINT TSD page displayed in either crewstation or
PASSED)] for one minute.
NAV FAULT Navigation subsystem fault detected (GPS, |NAV FAULT NO
Doppler, or INU fail).
[ IETCEN INU SEA TYP] INU ALIGN SEA selected with no sea INU SEA TYPE NO
[ T INU SEA TYPE] alignment data in memory.
[ IET&MW INU 1 BRST] Primary SP has no INU 1 boresight data in ENTR INU 1 BRST NO
[ IEIMEAENTER INU 1 memory.
BRST]
[ IEITW&HE INU 2 BRST] Primary SP has no INU 2 boresight data in ENTR INU 2 BRST NO
[IEMEAAENTER INU 2 memory.
BRST]
[IEMEWATT HOLD] Attitude Hold is engaged. Upon ATTITUDE HOLD Flight
[IEMEAATTITUDE HOLD] | disengagement, advisory tone comes ON. control
tone
[ IS ATTHLD FAIL] Attitude/Hover hold failed. ATTITUD HOLD FAIL Flight
[ IEIM@AATTITUD HOLD control
FAIL] tone
[ IEI&W RAD HOLD] Radar altimeter altitude hold is engaged. RAD ALT HOLD Flight
[ IEI@ARAD ALT HOLD] | Upon disengagement, advisory tone comes control
ON. tone
[ TS RADHLD FAIL] Radar Alt Hold has failed RAD ALT HOLD FAIL Flight
[ I RAD ALT HOLD control
FAIL] tone
[IFIMEW BAR HOLD] Barometric Hold is engaged. Upon BAR ALT HOLD Flight
[IEIWEABAR ALT HOLD] | disengagement, advisory tone comes ON. control
tone
[IEMEWBARHLD FAIL] Barometric altitude hold failed. Upon BAR ALT HOLD FAIL Flight
[IEMEABAR ALT HOLD | disengagement, advisory tone comes ON. control
FAIL] tone
Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
2-152 Change 3




TM 1-1520-251-10

Table 2-15. Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
HOVER DRIFT Hover drift > 48 ft detected. HOVER DRIFT Flight
control
tone
[IEIMEWALT DRIFT] Significant deviation from reference altitude |ALTITUDE DRIFT Flight
[IEIMEAALTITUDE (Baro 100 ft deviation; Radar >1400 ft, 100 ft control
DRIFT] deviation; Under 1400 ft deviation is linear: 5 tone
ft at 10 ft AGL to 100 ft at 1400 ft).
[ IETEW SAS SATURAT] SP has set a SAS saturated true state SAS SATURATED Flight
[ IEI&A SAS condition if the true state has not been set in control
SATURATED] the previous 3 seconds when: 1) pitch, roll, tone
or collective is saturated > 1 second; or
yaw)» 5 seconds.
MPD HOT The MPD has detected it has components MPD HOT NO
which have overheated. MPD performance
is degraded and may fail if the situation
continues.
WPT/HZD IDM has received a single waypoint and WPT/HZD NO
hazard.
CTRLM IDM has received a single control measure. |CTRLM NO
TGT/THRT IDM has received a single target/threat. TGT/THRT IDM tone
[IEMEWFCR TGT RPT] IDM has received a FCR target(s) report. IDM tone
[ &AM FCR TGT [IETEW FCR TGT
REPORT] RPT]
(IS FCRTGT
REPORT]
[ IEI&W BDA RPT] IDM has received a BDA report. BDA REPORT IDM tone
[ IS BDA REPORT]
PF ZONE IDM has received a priority fire zone. PF ZONE IDM tone
NF ZONE IDM has received a no fire zone. NF ZONE IDM tone
RFHO IDM has received a single RF handover RFHO IDM tone
target file.
[IEIMEWATHS TABLE] ATHS TABLE authentication codes detected | ATHS TABLE LOW NO
[ IEIM@AATHS TABLE as low.
LOW]
[IEMEWATHS MSG] IDM has received an ATHS formatted ATHS MESSAGE NO
[ @A ATHS MESSAGE] | message.
[ IEIEW XMIT NAK VH] At least one of the receiving IDM or ATHS XMIT NAK VHF NO

[ IETSA XMIT NAK VHF]

subscribers within the team (or for zone
messages, within the zone) did not respond
to the transmission on the VHF radio with an
acknowledge.
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Table 2-15. Advisory Messages - continued

[ IEIW&A IDM MESSAGE]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2 data files will be received. Advisory
messages for each of the files will be
displayed as the IDM receives each file
separately.

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[ IS XMIT NAK UH] At least one of the receiving IDM or ATHS XMIT NAK UHF NO
[ IET® XMIT NAK UHF] | subscribers within the team (or for zone
messages, within the zone) did not respond
to the transmission on the UHF radio with an
acknowledge.
[ IETEW XMIT NAK F1] At least one of the receiving IDM or ATHS XMIT NAK FM1 NO
[ IEIEA XMIT NAK FM1] | subscribers within the team (or for zone
messages, within the zone) did not respond
to the transmission on the FML1 radio with an
acknowledge.
[ IEIEE XMIT NAK F2] At least one of the receiving IDM or ATHS XMIT NAK FM2 NO
[ IEI®A XMIT NAK FM2] [ subscribers within the team (or for zone
messages, within the zone) did not respond
to the transmission on the FM2 radio with an
acknowledge.
[IEIEW DM MSG] IDM has received notification that all ALL IDM/SOI NO
IDM/SOI data files will be received.
Individual advisory messages for each of the
files will be displayed as the IDM receives
each file separately.
[IEIEW DM MSG] IDM has received the first of two sections SOl SUFFIX 1/2 NO
(day 1) of the SOI suffix file.
[IEIEW DM MSG] IDM has received the second of two SOl SUFFIX 2/2 NO
sections (day 1) of the SOI suffix file.
[ IETW&W IDM MSG] IDM has received the complete waypoint WPT/HZD FILE NO
[ IET@A DM MESSAGE] | and hazard file.
[ IETW&W IDM MSG] IDM has received the complete route file. ROUTE FILE NO
[ IEI&A IDM MESSAGE]
[ IFTW&W DM MSG] IDM has received a free text message. FREE TEXT IDM TONE
[ IEI&A IDM MESSAGE]
[ IFTW&W DM MSG] IDM has received noatification that all mission | MISSION 1 NO
[ IEIW&A DM MESSAGE] 1 data files will be received. Advisory
messages for each of the files will be
displayed as the IDM receives each file
separately.
[ IETW&W IDM MSG] IDM has received natification that all mission | MISSION 2 NO
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Table 2-15. Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[ IETW&W DM MSG] IDM has received notification that all current | [ I CURR MIS- NO
[ IFIW&A DM MESSAGE] | mission data files will be received. Individual | SION]
advisory messages for each of the files will | [IETEE CURRENT
be displayed as the IDM receives each file | MISSION]
separately.
[ IET&W IDM MSG] IDM has received the complete areas file. AREAS FILE NO
[ IS DM MESSAGE]
[ IETEW DM MSG] IDM has received the complete lines file. LINES FILE NO
[ IEI&A IDM MESSAGE]
[ IET&W IDM MSG] IDM has received the complete control CTRLM FILE NO
[ IEI&A IDM MESSAGE] | measures file.
[ IEI&W DM MSG] IDM has received the FCR priority scheme FCR PRI SCHEME NO
[ I & DM MESSAGE]  |file.
[ IETWEW DM MSG] IDM has received the TADS laser codes file. |LASER CODES NO
[ IEIW&A DM MESSAGE]
[ IET&W DM MSG] IDM has received the complete target/threat | TGT/THRT FILE IDM tone
[ I DM MESSAGE]  |file.
[ IEI&EW DM MSG] IDM has received a single route file. ROUTE NO
[ IFIN&A DM MESSAGE]
[IEIMEW DM MSG] IDM has received the first of three IDM data | IDM CONFIG 1/3 NO
files, IDM configuration.
[IEIW&EW DM MSG] IDM has received the second of three IDM NET MEMBRS 2/3 NO
data files, IDM net members.
[IEIEW DM MSG] IDM has received the third of three IDM data | PRESETS 3/3 NO
files, IDM presets.
[IEIMEW DM MSG] IDM has received the SOI authentication SOI AUTH NO
tables file.
[IEIWEE DM MSG] IDM has received the SOI call signs and SOI C/S & FREQ NO
frequencies file.
[IEIEW DM MSG] IDM has received the SOI call sign SOI EXPND NO
expanders file.
[HIEW¥ ' DM PASSWRD When user successfully logs in to the Tl IDM PASSWRD NO
RESPNS] Network following a reauthenicate request, RESPNS
this advisory alerts them to the fact that the
IDM will transmit a message to the security
officer due to the successful login.
[IEW& IDM SECURITY If user fails three or more times attempting IDM SECURITY MSG NO
MSG TX] to login in the Tl Network, this advises the TX
crew the IDM may tramsmit a message to
the security officer.
PP RESPONSE IDM has responded to a query from another [PP RESPONSE NO
aircraft for present position data.
PF/NF ZONE IDM has received a priority or no fire zone PF/NF ZONE IDM tone

file.
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[ IEISAMDR MEMORY
LOW]

full. (This advisory is only presented when
the aircraft is on the ground.)

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[ IEIEW PP RPT] IDM has received a manually sent present |PP REPORT NO
[ T4 PP REPORT] position report.
[IEIW&W BDA RESPONS] |IDM has responded to a query from another | BDA RESPONSE NO
[IEI&¥A BDA aircraft for BDA data.
RESPONSE]
[IEIEW PP QUERY] IDM has received a query from another PP QUERY NO
aircraft for a Present Position report. This
query will be answered automatically by the
IDM; the message may not be presented for
a very long period of time.
[IEM& PP QUERY] IDM has received a query from another PP QUERY NO
aircraft for a Present Position report. This
query will be answered automatically by the
IDM if the auto-response function is invoked
from the RPT page. In this event, the
message may not be presented for a very
long period of time.
[ IEIMEW BDA QUERY] IDM has received a query from another BDA QUERY NO
aircraft for BDA data. This query will be
answered automatically by the IDM; the
message may not be presented for a very
long period of time.
[ IS BDA QUERY] IDM has received a query from another BDA QUERY NO
aircraft for BDA data. This query will be
answered automatically by the IDM if the
auto-response functionis invokedfrom the
RPT page. In this event, the message may
not be presented for a very long period of
time.
PIM FAULT The WP has determined that either Laser PIM FAULT NO
Code Keywords are resident on the DTC,
but no PIM LEU is installed; or anomalies
exist in at least one of the following: 1) LEU
upload errors, 2) individual HF Launcher
upload errors.
[IEIMEML SR KEYWORD] | The WP has determined that one or more of [LASER KEYWORD NO
[ IS LASER the Laser Code Keywords did not upload to | FAIL
KEYWORD FAIL the WP due to a DTC/DTU anomaly.
[ IEIEE TW UNLK SEL] The tail wheel unlock position has been TAIL WHL UNLK SEL NO
[ @A TAIL WHL UNLK | selected. (This advisory is only presented
SEL] when the aircraft is on the ground.)
[IEME&EW TW LOCK SEL] The tail wheel lock position has been TAIL WHL LOCK SEL NO
[IEIMEATAIL WHL LOCK | selected. (This advisory is only presented
SEL] when the aircraft is on the ground.)
[ IETEW VDR MEM LOW] | The MDR memory is low and approaching MDR MEMORY LOW NO
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Table 2-15. Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[ IFTWEW MDR FULL] The MDR memory has been determined to | MDR MEMORY FULL NO
[ IET&A MDR MEMORY be full. The MDR is recording in a degraded
FULL] mode and some MDR maintenance data is
not available. This advisory is only
presented when the aircraft is on the
ground.
[ IEIW&W FMC DISENG] The FMC has disengaged resulting from any [ FMC DISENGAGED NO
[ IEI&A FMC of the SCAS channels being failed or off with
DISENGAGED] a fully functional FMC and 1553 MUX Bus.
APU START APU is in the start mode. APU START NO
[ TS APU PWR ON] APU ECU has power and APU is not ON; APU POWER ON NO
[ W& APU POWER ON] | not yet > 95% speed.
APU ON APU is ON and aircraft on ground; APU APU ON NO
> 95% speed; monitored from APU start
sequence initiation.
APU STOP APU is in the stop mode; momentarily APU STOP NO
displayed when APU shutdown sequence
initiated.
APU FAIL APU detected as failed; monitored from APU | [IETW&M APU NO
start sequence initiation. FAILURE]
(& APU FAIL]
[IEM&W APU FUELVLV] APU fuel shutoff valve failed to go to NO
[ IEI@A APU FUEL commanded position.
VALVE]
[ IFTEW APU OVRSPD] APU ECU has determined the gas generator NO
[ IEN&A APU has reached an overspeed condition.
OVERSPEED]
[IEIMEE APU LO OILP] APU ECU has determined the APU ol NO
[ IEIM@AAPU LO OIL pressure is below minimum operating value.
PRESS]
[IEIMEW APU OVRTMP] APU ECU has determined the APU NO
[} BLK 2 Ja\V] temperature has reached an overtemperture
OVERTEMP] condition.
[IEMEW APU OVRCUR] APU ECU has determined the APU output NO
[ IES¥AAPU current has reached an over current
[IEM@&EEAPU ECU FUEL] |During the APU start sequence, the SP NO

determined that the APU ECU did not
command the APU fuel solenoid at the
correct time. (See Fault 570.)
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[ IEIM&AA FUEL CHK
COMPLETE]

calculation is complete.
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UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[ IETMEW APU ECUSTRT] SP has determined the APU ECU did not NO
[IEW&EAAPU ECU command the APU starter at the correct
STARTER] time.
[ IS APU ECU IGN] SP has determined the APU ECU did not NO
[ IEW&A APU ECU command the APU igniter at the correct
IGNITOR] time.
[IEIMEW APU ECU PTO] SP has determined the APU ECU did not NO
[IEWMEAAPU ECU PTO command the APU PTO clutch at the correct
CLUTCH] time.
[IEIMEWAPU ECUSTOP] | SP has determined the APU ECU did not NO
[ @A APU ECU STOP] |respond to an OFF command.
[ IETW&Wl APU CMDFAIL] SP has determined the APU ON discrete NO
[ @A APU COMMAND | indicates the incorrect state after completion
FAIL] of an APU start or stop sequence.
[IEIWEW APU RPMDECR] | APU RPM decreased by more than 30% of NO
[ IS APU RPM the maximum RPM achieved during the
DECREASE] APU start sequence.
[IEIM&EW APU NO IGN] APU EGT temperature did not rise during NO
[ I APU NO the APU start sequence.
IGNITION]
[IEMEWAPU EGT] APU started successfully, however APU NO
[IEMSAAPU EGT TEMP] |EGT temperature did not show a rise during
the APU start sequence.
APU OIL SW Ten seconds after initial (battery power) NO
powerup, the SP did not sense the expected
APU low oil pressure sensor state.
ELC APU PTO ELC 2 has lost control of load controller. NO
ELC APU ECU ELC 2 has lost control of load controller. NO
[IEME&WMELC APUSTRT] ELC 2 has lost control of load controller. NO
[IEM@AAELC APU
STARTER]
[IEIMEWELC APU BST] ELC 2 has lost control of load controller. NO
[IEIM@AELC APU BOOST
PUMP]
[IEMEWELC APUFUEL] ELC 2 has lost control of load controller. NO
[IEIM@AAELC APU FUEL
VALVE]
[ IEITW&W FUEL CHECK] Indicates to the crew the fuel check FUEL CHK COMPLETE NO
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UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE

[ IFTNEM FARM RPT] The IDM has received a manually sent FARM REPORT NO
[ IEI$A FARM REPORT] | Fuel/Ammunition/Rockets/Missiles (FARM)

status report.
FARM QUERY The IDM has received a query from another |FARM QUERY NO

aircraft for a

Fuel/Ammunition/Rockets/Missiles (FARM)

report. This query will be automatically

answered by the IDM; the message may not

be presented for a very long period of time.
[IEMEWATHS MSG] The IDM has received an ATHS formatted [ IEINEWATHS MSG] NO
[ IEIMEAATHS MESSAGE] | message. [ IEMSAATHS MES-

SAGE]

[IEMEWARTY RQST T] The IDM has received either an ATHS fire ARTY FIRE RQST TAC YES
[IEMEAARTY FIRE RQST |request grid, fire request quick, fire request
TAC] shift, forward observer command,

subsequent adjust, or end of mission and

surveillance message.
[IETMEW OBSRYV RDY T] The IDM has received an ATHS observer OBSERVER READY YES
[ IEIW&AA OBERVER location message. TAC
READY TAC]
[IEMEWAIR RQST T] The IDM has received an ATHS airborne fire | AIR FIRE RQST TAC YES
(IS AR FIRE RQST | request, mission command, check all, or
TAC] target position update message.
[ IETMEW FARM RPT T] The IDM has received an ATHS airborne FARM REPORT TAC YES
[ IEIM&A FARM REPORT | situation report.
TAC]
[ IEIEW MOVE CMD T] The IDM has received an ATHS airborne MOVE COMMAND TAC YES
[ IEIWS&A MOVE movement command range.
COMMAND TAC]
[IEMEWATHS MSG] The IDM has received an ATHS initialization |BULK MESSAGE TAC NO
[ IS BULK message.
MESSAGE TAC]
[ IETCEE MAYDAY T] The IDM has received an ATHS airborne MAYDAY REPORT TAC YES
[ IEIWS&A MAYDAY mayday message.
REPORT TAC]
[ IS FREE TEXT T] The IDM has received an ATHS free text FREE TEXT TAC YES
[ IEI®A FREE TEXT TAC] | message.
[ IEIMEWBDA RPT T] The IDM has received an ATHS airborne BDA REPORT TAC YES
[ IEIW@&A BDA REPORT battle damage assessment/casuality report.
TAC]
[IETMEW PP RPT T] The IDM has received an ATHS auto PP REPORT TAC YES

[ IEIW&A PP REPORT TAC]

position update reply and the auto-reply is
currently off.
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request.
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UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE

[ IEITW&E PP QUERY T] The IDM has received an ATHS auto PP QUERY TAC YES
[ IET®A PP QUERY TAC] | position update request and the auto-report

is currently off.
[IEIMEWMMSG 2 OBS T] The IDM has received an ATHS message to | [IETN&M MSG 2 OBS YES
[ IEI@AMSG TO observer message. T]
OBSERVR TAC] (@A MSG TO

OBSERVR TAC]
[ IEITWE&W SPOT RPT T] The IDM has received an ATHS spot report | SPOT REPORT TAC YES
[ IEIM@AA SPOT REPORT message.
TAC]
[IEIMEWMNEG SPOT T] The IDM has received an ATHS negative NEG SPOT RPT TAC YES
[IEMEANEG SPOT RPT | spot report message.
TAC]
[IEIMEWARTY INTL T] The IDM has received an ATHS artillery (IS ARTY INTL YES
[IEIMEAARTY intelligence report message. GRID T]
INTELGRID TAC] (@A ARTY
INTELGRID TAC]

[IEIW@&A HF KY FAIL] Advises crew to select the Crypto (KY-100) [HF KY FAIL NO

Bypass for the HF radio.
[IEIW@&A HF KY BYPASS Advises crew Crypto (KY-100) Bypass relay |HF KY BYPASS ENBLD NO
ENBLD] for the HF radio has been enabled.
[ IEIW&A CMWS The Common Missile Warning System is CMWS DEGRADED NO
DEGRADED] operating in a degraded mode. This fault is

cleared upon display of the DMS page.
[IEIW&A R JAMMER The IR Jammer is operating in a degraded IR JAMMER NO
DEGRADED] mode. This fault is cleared upon display of DEGRADED

the DMS page.
[ IEIW&A CMDS The Countermeasure Dispensing System is | CMDS DEGRADED NO
DEGRADED] operating in a degraded mode. This fault is

cleared upon display of the DMS page.
[ @A OBSERVER MSN | The IDM has received an observer mission |OBSERVER MSN UPDT YES
UPDT] update.
[IFIW&A MSG TO The IDM has received a message to MSG TO OBSERVER YES
OBSERVER] observer message.
& AIRBORNE FIRE | The IDM has received an airborne fire AIRBORNE FIRE MSN YES
MSN] mission message.
[IEI@&A SPOT REPORT] | The IDM has received a spot report. SPOT REPORT YES
[IEIW&A S TREP] The IDM has received a situation report. SITREP YES
[IEI@&A FIELD ORDERS] | The IDM has received field orders. FIELD ORDERS YES
[IEI&A 'NFO REQUEST] | The IDM has received an information INFO REQUEST YES
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UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[IEIM&A NET JOIN A mismatch has been detected and a NET NET JOIN REQUIRED NO
REQUIRED] JOIN is required.
[ IET&2 DM INHIBIT] The IDM has been placed in the INHIBIT IDM INHIBIT NO
mode.
[ IEIW&A DM FAULT] The IDM has lost communication over the IDM FAULT NO
RS232 CSMA port with one or both of the
FM radios.
[ IEIW&A SEEKING TI] A radio is tuned to the Internet protocol and | SEEKING TI NO
is attempting to find the Tl server.
[ IEI®A *FREE TEXT] The IDM has received a flash free message. |*FREE TEXT YES
[IEI#A *FCR TGT The IDM has received a flash FCR Target(s) |*FCR TGT REPORT YES
REPORT] report.
[ IEI@&A *BDA REPORT] The IDM has received a flash BDA report. *BDA REPORT YES
[IEIW@&A PP REPORT] The IDM has received a flash manually sent |*PP REPORT YES
Present Position report.
[ IEIW@&A *OBSERVER The IDM has received a flash oberver *OBSERVER MSN YES
MSN UPDT] mission update. UPDT
[ @& *MSG TO The IDM has received a flash message to *MSG TO OBSERVER YES
OBSERVER] oberver message.
[ IEI@A *AIRBORNE FIRE | The IDM has received a flash airborne fire *AIRBORNE FIRE MSN YES
MSN] mission message.
[IEI@&A *SPOT REPORT] | The IDM has received a flash spot report. *SPOT REPORT YES
[IEI&A *SITREP] The IDM has received a flash situation *SITREP YES
report.
[ IEIW&A *FIELD The IDM has received flash field orders. *FIELD ORDERS YES
ORDERS]
[ W& *INFO The IDM has received a flash information *INFO REQUEST YES
REQUEST] request.
[ IEIW&A CPG UFD HOT] The CPG's Up-front Display has detected CPG UFD HOT NO
an overtemperature condition.
[IEIW&A PLT UFD HOT] The Pilot’'s Up-front Display has detected an | PLT UFD HOT NO
overtemperature condition.
[IEIW&A CTR TANK The Internal Auxiliary Fuel System is empty. | CTR TANK EMPTY NO
EMPTY] The calculated IAFS fuel level is low and
when the IAFS was commanded to transfer,
the fuel lines did not pressurize.
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DTC. The advisory indicated the DTC cards
ready to be removed.

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY
EUFD TEXT TONE
[IEI@&A CTR XFER FAIL] | The Internal Auxiliary Fuel System failed to | CTR XFER FAIL NO
transfer fuel. The calculated IAFS fuel level
is not low and when the IAFS was
commanded to transfer, the fuel lines did not
pressurize.
[IEIW&A DTC WRITING] The DTU door has been opened, but the DTC WRITING NO
DTU is finishing writing the FAT on the DTC.
The DTC cards should not be removed.
[IFIM&A DTC WRITE The DTU door has been opened, and the DTC WRITE NO
COMPLETE] DTU has finished writing the FAT on the COMPLETE

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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2.140 TESS ADVISORY MESSAGES mesages. A listing of Advisories, cause for the Advisory,

TESS advisory messages are presented to crewmembers Advisory Tone, and Voice Message is presented in[Tablel

B via the UFD/EUFD and MPD Page formats and as voice

Table 2-16. TESS Advisory Messages

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT  |ADVISORY | VOICE
EUFD TEXT TONE | MESSAGE
[IETW&M TESS NO GPS] | TESS has not been able to track | TESS NO GPS TRACK NO
[IEI®A TESS NO GPS  |the GPS satellites.
TRACK]
[IETWEN SIM KILL] TESS has detected a simulated [TESS SIM KILL NO You have
(W& TESS SIM kill condition. been killed.
KILL]
[IETWEE SIM HIT] TESS has detected a simulated | TESS SIM HIT NO You have
[IEW&AA TESS SIM HIT] | hit condition. Remains on for 8 been hit.
seconds.
[IETEE SIM MISS] TESS has detected a simulated | TESS SIM NEAR MISS NO Near miss.
[IEI@&AA TESS SIM near miss condition. Remains on
NEAR MISS] for 8 seconds.
[IFTEE SIM RESET] TESS has established the TESS SIM RESET NO Simulation
[IEIW&A TESS SIM aircraft in a reset state after a is reset.
RESET] simulated hit or kill condition (i.e.
the aircraft is in the same state it
began the excercise in).
Remains on for 8 seconds.
[IEW&E SIM RESURR] | TESS has established the TESS SIM NO Simulation
[HEI@AA TESS SIM RES- | aircraft in a resurrected state RESSURRECT is
SURRECT] after a simulated hit or Kill resurrected.
condition (i.e. the aircraft is in
the same state before being hit
or killed). Remains on for 8
seconds.
[IEIWEM LIVE ROUND] | TESS has determined live gun | TESS LIVE GUN AMMO NO
(IS TESS LIVE ammo is present on the aircraft.
GUN AMMO]
[IETW&E LIVE ATAM] TESS has determined a live ATA | TESS LIVE ATA MSL NO
[IEIEA TESS LIVE ATA | missile is present on the aircraft.
MSL]
[IFTW&M LIVE HF MSL] | TESS has determined a live TESS LIVE HF MSL NO
[IEIEAA TESS LIVE HF | hellfire missile is present on the
MSL] aircraft.
[IETW&M LIVE ROCKET] | TESS has determined a live TESS LIVE ROCKET NO
[IEWEA TESS LIVE rocket is present on the aircraft.
ROCKET]

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 2-16. TESS Advisory Messages - continued

UFD TEXT PARAMETER OR FAULT MPD PAGE TEXT ADVISORY VOICE
EUFD TEXT TONE MESSAGE
[IETWEM TESS STORES] | TESS has found a stores TESS STORES ERROR NO
[MEIEAA TESS STORES | conflict. The configuration load
ERROR] simulated by the TESS system
does not match a possible
aircraft configuration.
TESS FAIL TESS has detected a fault TESS FAIL NO
condition that will inhibit
operation of the TESS weapon
emulation. Remains on until the
DMS page is displayed.
TESS FAULT TESS has detected a fault TESS FAULT NO
condition that degrades, but
does not inhibit the TESS
weapon emulation. Remains on
until the DMS page is displayed.
Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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IETE AVIONICS

Section |I.

3A.1 DESCRIPTION

Avionics equipment includes communication equipment
and navigation equipment. This chapter describes each
major item with respective locations on the airframe and
antenna locations.

3A.2 AVIONICS EQUIPMENT CONFIGURATION

Communication/Navigation equipment configurations are
shown in Table 3A-T.]Communication/Navigation antenna

locations are shown in[Eigure 3A-T]
3A.3 AVIONICS POWER SUPPLY

CAUTION

Uncommanded FM transmissions may occur
during IDM IBIT, FALLBACK, when the CIU
circuit breaker is open, or during CIU power-
up. CIU power-up occurs during aircraft pow-
er-up and upon CIU circuit breaker reset.

Power to operate all of the avionics communication equip-
ment is provided by the emergency dc bus. This allows back-
up battery power to be used in case of an aircraft electrical
failure. External power may also be applied. See[Chapier 2]
Section Xl for more information on electrical power supply.

NOTE

® Testing of the aircraft has shown that
there may be significant self-generated
interference [HF missile launchers, Dop-
pler Navigation System (DNS) antennae,
MPDs, etc.] and local conditions (radio,
television stations, public transmitters)
that affect aircraft communications re-
ceivers. Reception ranges may be signifi-
cantly reduced, whereas, transmission
capability is normally unaffected.

® The VHF-AM (ARC-186) radio can
transmit clearly. A slight range and audi-
bility degradation occurs at the high band
frequencies in directions from 0 to 120

GENERAL

degrees from the nose. Reception is
achieved up to a range of 22 NM except
with frequencies above 145 MHz where
the direction degradation is severe.

The UHF-AM (ARC-164) radio provides
the second best overall performance. Two
line-of-sight blockages occur with the UHF
radio that completely block reception and
transmission due to pylon-mounted weap-
ons. These blockages are in 25-degree di-
rectional arcs, from 012 to 037 degrees and
from 323 to 348 degrees from the nose. A
slight range and audibility degradation oc-
curs around the tail directions from 120 to
240 degrees from the nose. Although trans-
missions are clear, the maximum reception
range for UHF is approximately 30 NM be-
low 300 MHz and approximately 35 NM
above 300 MHz. Communications in com-
bat operations and with ATC should take
these factors into consideration.

The FM-1 radio transmits clearly and pro-
vides the third best overall performance. A
slight range and audibility degradation oc-
curs at the low and high band of frequen-
cies in directions from 120 to 210 degrees
from the nose. Reception is achieved up to
a maximum range of 29 NM for plain and
22 NM for cipher text mode. The exception
is near 40 and 80 MHz where reception is
achieved to a maximum range of 23 and
16.5 NM respectively. Non-line - of - sight re-
ception is expected to be nonexistent.

The FM-2 radio can transmit clearly at
slightly reduced ranges. A severe recep-
tion range and audibility degradation oc-
curs on most frequencies compared to
the FM-1. The maximum line-of-sight
reception range is 22 NM, except for fre-
guencies of 32, 40 and 80 MHz that can
be as low as 13 NM.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 3A-1. Communication/Navigation Equipment

3A-2

range of
2.0000 to 29.9999
MHz.

Control
Equipment Nomenclature Use Range Location Remarks
Inter- Communication Inter- Within crew Pilot right Pilot volume controls RH
communication  Control Panel communication stations console and wing volume, CPG
(COMM) between crew and two CPG right volume controls LH wing
members, wing external console volume.
station receptacles
communications located on
and volume control. the wing
tips.
VHF-AM Radio set Two-way voice Line of MPD, EUFD,
Communication RT-1300B/ communications sight and COMM
ARC-186(V) VHF-AM frequency panel
VHF range 116 to
151.975 MHz.
Receives only
frequency range
108 to 115.975
MHz.
UHF-AM Radio set Two-way voice Line of MPD, EUFD, Provides the capability to
Communication RT-1145F/ communication sight and COMM monitor the guard
ARC-164(V) UHF-AM frequency panel frequency while receiving
UHF (HAVE range of 225 to and transmitting on any
QUICK) 399.975 MHz. frequency other than 243
Radio set Contains a MHz. Provides the
RT-1614 (HQ2) separate dedicated capability for frequency
guard receiver hopping (FH) and secure
fixed-tuned to 243 communications.
MHz.
VHF-FM Radio set Two-way voice Line of MPD, EUFD, Provides the capability for
Communication RT-1478D/ communication sight and COMM FH and secure
ARC-201D VHF  VHF-FM in the panel communications.
Single Channel frequency range of
Ground and 30 to 87.975 MHz.
Airborne Radio
Set
(SINCGARS)
HF Radio set Two-way voice Non-Line  MPD, EUFD, Provides the capability for
Communication ARC-220 HF communication HF  of sight and COMM non-line of sight
in the frequency panel communications.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Communication/Navigation Equipment - continued

Control
Equipment Nomenclature Use Range Location Remarks
Voice Security =~ TSEC/KY-58 Secures Not MPD, EUFD, The COMSEC subsystem
System (CIPHER communication for  applicable and provides control of the
DEVICE) UHF radio. EMERGENCY TSEC/KY-58 from both
panel. crew stations. It has the
capability to store up to 6
Crypto Net Variables.
Voice/Data TSEC/KY-100 Secures Not MPD and The COMSEC subsystem
Security System (CIPHER communication for  applicable  EUFD, provides control of the
DEVICE) HF radio. TSEC/KY-100 from both
crew stations. It has the
capability to store up to 6
Crypto Net Variables.
FM amplifier Improved FM Varies power Not MPD Is a variable power
(IFM) output of FM1. applicable amplifier capable of
providing RF output at
four power levels.
Transponder set RT-1836/ Transmits a reply Line of MPD, EUFD, Includes mode S growth
APX-118(V) coded to a radar sight and provisions and embedded
interrogator EMERGENCY encrypted Mode 4
system. panel. operation.
Transponder set RT-1471/ Transmits a reply Line of MPD, EUFD, Optional installation to
APX-100(V) coded to a radar sight and RT1836/APX-118
interrogator EMERGENCY
system. panel.
Identification Kit-1C computer Provides encrypted Not Not applicable  Not reguired for
Friend or Foe mode 4 operation.  applicable RT1836/APX-118
(IFF)
Communication CIU Provides Not Not applicable  Provides audio switching,
Interface Unit P/N centralized applicable conditioning, and mixing
7-513200010 processing and capabilities; crew monitor
distribution of and transmitter
communication selections; and voice
data and audio messages and warning
signals. tones.
Improved Data  IDM, MD-1295/A Provides a host Not MPD IDM V7.1x supports
Modem TYPE - 304 interface between  applicable transmit/receipt of
VERSION 7.1x tactical aircraft Longbow, TACFIRE,

radios and data
bus.

Tactical Internet, and Fire
Support protocol data.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 3A-1. Communication/Navigation Equipment - continued

Control
Equipment Nomenclature Use Range Location Remarks

Embedded GPS Provides position Not MPD
Global and velocity applicable
Positioning information to the

Inertial INU

Navigation
System (EGI) INU Provides Not MPD
acceleration, applicable

angular rate,

heading, velocity,

position, and

position error

estimates data.

Radar Altimeter  Altimeter, Radar Provides actual 0-1428ft MPD/IHADSS
AN/APN-209 terrain clearance
height.

Doppler Radar  AN/ASN-157 Provides aircraft Not MPD
Velocity Sensor referenced ground  applicable
(DRVS) velocities to the

EGI.

Air Data System ADS Computes air mass Not Not applicable
referenced datato  applicable
provide the
Omni-directional
airspeed,

Barometric Altitude,
and Outside Air
Temperature
information
necessary to
display Mean Sea
Level (MSL) terrain
elevation for the
aircraft present
position.

Automatic AN/ARN-149 Provides a relative  Line of MPD
Direction Finder bearing to the sight
(ADF) station signal as

well as an audio

output of the

received signal.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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6. RADARDOPPLER

1. UHF
2. VHF-AM/FM1 WHIP

7. RADAR ALTIMETER RECEIVER

8. VHF-FM2
9. ADF

GPS)

(

3. GLOBAL POSITIONING SYSTEM
4. UPPER TRANSPONDER
5 RADARALTIMETER

10. LOWER TRANSPONDER

11.HF

TRANSMITTER)

(

LBA5082

1. Communication/Navigation Antennas

Figure 3A
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Section |I.

3A.4 INTRODUCTION

This section covers the description and operation of the
aircraft communication subsystem and the Transponder/
IFF subsystein (fig 34-2). Both voice and digital commu-
nications are supported by the following equipment:

® ARC-186(V) VHF-AM Radio Set

® ARC-164(V) UHF-AM Radio Set (HAVEQUICK)
® TSEC/KY-58 (CIPHER DEVICE)

® ARC-201D VHF-FM (SINCGARS) 2 each

® |FM-101A/AM-7189A/ARC Improved FM (IFM)
Amplifier

® ARC-220 HF Radio Set
® TSEC/KY-100 (HF CIPHER DEVICE)
® APX-100(V) Transponder

or

® APX-118(V) Transponder

COMMUNICATIONS SUBSYSTEM

® MD-1295/A Improved Data Modem (IDM)
® | oad Maintenance Panel (LMP) (COMSEC)

NOTE
The APX-100(V) Transponder or
APX-118(V) may be installed. If

APX-100(V) is installed, Kit-1C computer
must be installed for Mode 4 operation.

Each crewstation provides the crew with independent
control and status monitoring of the communication sub-
system via the Multi-Purpose Display (MPD), Enhanced
Up Front Display (EUFD), and Keyboard Unit (KU). In
addition, monitor select and volume/squelch controls for
each of the five radios are controlled by the COMM panel
in each crewstation. The communication subsystem
equipment is powered from the battery bus and defaulted
to ON when power is applied. However crew control of the
radios is limited until aircraft or external power is applied.
After aircraft power has been applied to the MPDs, rapid
initialization of the radio presets and Signal Operating In-
structions (SOI) can be accomplished via the Data Trans-
fer Unit (DTU).

AMA78A/ARC ARC-186
IMPROVED FM VHF-AM RADIO
AMPLIFIER ARC-201D (FM2)
_—~ |-/ VHFFMRADIO
SYSTEM

PROCESSOR #2

DATA TRANSFER
UNIT

HF POWER AMPLIFIER
| COUPLER
<> /
SN
3 ARC-201D (FM1)

*\0&“ s VHF-FM RADIO

ARC220 HF RADIO
S
DISPLAY $\! ARCAB4
PROCESSOR #2 UREAM RADIO
=
COMMUNICATION A~ <D
INTERFACE |~ e )
UNIT (CIU) e <> -
J 2?\ KY-58/TSEC
= PROCESSOR
~Q 2 }gy SECURE VOICE
5 )
<> \ - KY-100/TSEC
N \ PROCESSOR
/ s SECURE VOICE / DATA
MD1295/A KIT-1C/TSEC
< IMPROVED DATA TRANSPONDER
MODEM (IDM) COMPUTER (WITH APX100)
SYSTEM DISPLAY  APX-100(V) OR APX118(V)
PROCESSOR #1 PROCESSOR #1  IFF TRANSPONDER ‘ LBAS080A

Figure 3A-2. Communications Subsystem
Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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3A.5 ARC-186(V) VHF-AM RADIO SET

The aircraft has one ARC-186 VHF radio which provides
two-way communication over VHF-AM frequency range
(116.000 through 151.975 MHz) in 0.025 MHz channel
spacing.

NOTE

ARC-186 FM frequencies (30.000 through
87.975 MHz) are not implemented. See

Lparagraph 3A.8

3A.5.1 VHF Tone. Selecting the VHF TONE button will
not generate a tone from the radio but will transmit a "dead
carrier” over the air for maintenance.

3A.6 ARC-164(V) UHF-AM RADIO SET (HAVE
QUICK)

The aircraft has one ARC-164 UHF radio which provides
two-way communications over UHF-AM frequency range
(225.000 through 399.975 MHz) in 0.025 MHz channel
spacing. The radio contains a separate, dedicated guard
receiver fixed tuned to 243.000 MHz, thus providing capa-
bility to simultaneously monitor guard frequency (243.000
MHz) while receiving and transmitting on any frequency
other than 243.000 MHz. When the transceiver is tuned to
243.000 MHz, the dedicated guard receiver is automati-
cally turned OFF. The radio set has squelch capability and
can operate in either single channel or frequency hopping
mode. The frequency hopping capability of the UHF radio
is referred to as HAVE QUICK. There can be one of two
versions of HAVE QUICK radios installed in the aircraft.
HAVE QUICK 1 radios provide the capability to load one
word of day into the radio and utilize 6 training frequencies
for the training mode. HAVE QUICK 2 radios provide the
capability to load up to six words of the day into the radio
and utilize 16 training frequencies for the training mode.

3A.6.1 Frequency Hopping (FH) Capability (HAVE
QUICK). The FH capability is an Electronic Counter-
Counter Measure (ECCM) enhancement to the standard
UHF radio by which the frequencies being used and the
dwell times are rapidly changed many times a second.
The radio requires three items to determine the FH pat-
tern:

TM 1-1520-251-10

a. Time of Day (TOD). The TOD is synchronized to
the radio clock, which is normally set to Coordinated Uni-
versal Time (UTC). The TOD is required by the radio to
maintain its internal clock, which controls the FH timing.
The crew may send or receive the TOD signal if FH com-
munication is desired through non-TOD synchronized ra-
dios. Receiving the TOD affects only the internal clock of
the UHF radio.

b. Word of Day (WOD). The WOD is classified and
controlled by the National Security Agency (NSA). The
WOD programs the FH pattern and rate. The radio cannot
function in the FH mode without a valid WOD. A WOD is
required for each day and consists of up to six segments,
which code the radio for FH. For HaveQuick 2 radios, the
WOD must be tagged with its operational day (1-31). The
WODs are loaded into the radio through the DTU or by the
crew.

c. Net Number. The net number programs the radio
to operate in one of the FH modes, selects the frequency
table to be used and determines entry point into the FH
pattern. Net numbers enable multiple station pairs to op-
erate simultaneously using the same WOD and TOD with-
out interference. The net number will be loaded into the
radio through the DTU or via the crew.

3A.6.2 UHF Tone. Selecting the UHF TONE button
generates an audio tone from the radio and transmits the
tone over the air.

3A.7 TSEC/KY-58 VOICE SECURITY SYSTEM

The aircraft has one TSEC/KY-58 Voice Security System
for the UHF radio, which provides encrypted communica-
tion. The TSEC/KY-58 has the capability to store up to six
Crypto Net Variables (CNV). CNVs are COMSEC vari-
ables required to establish the encryption process inside
the TSEC/KY-58. CNVs are generally loaded directly into
the TSEC/KY-58 with a fill device by the maintenance
crew at the Remote Selectable Fill Port, but may also be
loaded through RF Link. TSEC/KY-58 controls are imple-
mented on the MPD and/or the EMERGENCY Panel and
the LMP.

3A.7.1 KY-58 Tones. The KY-58 generates tones for
variable loading and failure conditions. An additional tone
is generated when the KY-58 is ready to transmit or re-
ceive.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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NOTE

The FM radios can take as long as 10.0 sec-
onds to completely tune/configure to a COM
preset. the FM radios are available for voice
transmission within 2.0 seconds of tuning
but the transmissions may be broken.

3A.8 AN/ARC-201D VHF-FM SINGLE CHANNEL
GROUND & AIRBORNE RADIO SET (SINCGARS)

The aircraft has two ARC-201D VHF-FM radios with Soft-
ware Improvement Program (SIP) enhancements. The ra-
dio sets provide two-way communications over the VHF-
FM frequency range of 30.000 through 87.975 MHz in
0.025 MHz channel spacing. The radio set operates in ei-
ther single channel or frequency hopping (FH) mode. The
two ARC-201D radios are referred to as FM1 and FM2 or,
in general, as FM. Secure voice/data communications are
provided by COMSEC equipment which is embedded in
the radios. Each SINCGARS-SIP radio (FM1/FM2) has a
Carrier Sense Multiple Access (CSMA) line installed that
communicates directly with the IDM. The CSMA connec-
tion with the IDM is required for Joint Variable Message
Format (JVMF) communications over Tactical Internet (TI)
and Fire Support (FS) Protocols. The CSMA supports ad-
vanced net monitoring (Net Access Delay) capabilities
and is used to report the ARC-201D’s configuration status
to the IDM whenever a Tl or FS preset-net is tuned.

3A.8.1 Frequency Hopping (FH) Capability. This en-
hancement provides a FH capability (frequencies and
dwell times are rapidly changed many times a second).
FH provides an anti-jamming capability which can operate
in conjunction with a secure communications mode. Zer-
oizing the individual radio can be accomplished from the
MPD. Three items required to determine FH patterns are:

a. Time. Time is in the form: day, hour, and minutes.
Time is required by the radio to maintain its internal clock,
which controls FH timing.

b. Hopset. The Hopset is classified and controlled
by the NSA. The Hopset programs frequency hopping
rate and frequency hopping pattern. The range of Hopsets
is between 001 - 999. There are up to six Hopsets loaded
into the radio. Hopset information can be inserted locally
through the fill device with control provided by the load
maintenance panel (LMP) and connected via the remote
selectable FILL port. It can also be distributed by Radio
Frequency (RF) link also known as ECCM Remote Fill.

c. Lockout Set. During frequency selection for the
Hopsets, it may be determined that interference may re-
sult between two nets using the same frequency. In this
case one of two types of lockouts, common or unique, is
automatically loaded when the system locally filled or
through an ECCM Remote Fill.

3A.9 IMPROVED FM (IFM)

The aircraft has one IFM amplifier to vary the RF power
output of the FM1. The four power levels are listed in
Table 3A-2.

Table 3A-2. RF Output Levels

Power Setting Effective Radiating Power (Watts)

LOW 25
NORM 10.0
HIGH 40.0
OFF 10.0

The communications subsystem provides capability to set
IFM Power to LOW /NORMAL /HIGH /OFF via the MPDs.

CAUTION

® The IFM should be turned OFF when
operating the radios on battery power
to avoid draining the aircraft battery.

® Transmitting IFM in HIGH while both
FMs are tuned to the same frequency
may cause damage to the FM2 receiv-
er.

NOTE

Failure of the IFM will turn off the sidetone

from the ARC-201D FM1 radio. An IFM fail-

ure is also reported during radio IBIT. The

FM1 radio may still be able to transmit at its

own internal power of 10 Watts. Should an

IFM failure occur it is recommended to turn

IFM off.
3A.10 AN/ARC-220 HF RADIO SET
The aircraft has one ARC-220 HF radio. The ARC-220
provides High Frequency airborne communications in the
2.0000 through 29.9999 MHz frequency range, in 0.1 kHz
spaced steps. The ARC-220 operates in the following
modes:

Manual tuning

® Preset Channel tuning

® ALE (Automatic Link Establishment)
® ECCM Frequency Hopping

® Emergency

The Emergency mode is a preprogrammed configuration
of the ARC-220 radio. The ARC-220 radio will be referred
to hereinafter as the HF radio. Refer td Table 3A-3 for HF
advisory and status messages.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Table 3A-3. HF Radio Advisory/Status Message

Table
Advisory/Status | Description
Message
ANT TUNING Radio is tuning the antenna
ANT UNTUNED |Radio ECCM net is not pre-tuned
CALLING An ALE call is being transmitted
CALL FAILED ALE call has failed on all attempts.

CALL RESPND?

ALE call detected: however, radio
set to SILENT mode, crew must
press PTT to establish call.

CHECK MSG Radio received text message: can
be reviewed and/or deleted.
FILL CHECK Radio is checking fill data.

FILL PROCESS

Radio is processing fill data.

FILL RECVING

Radio is receiving fill data.

FILL WAITING

Radio is waiting for fill data.

GO DATA ONLY

Transmission quality poor, should
switch to data transmission only.

LINKED

ALE link established

PP RECEIVED

Radio received a present position
report; can be stored or deleted.

RECVING CALL

Incoming ALE call being received.

RECVING DATA

Radio is receiving digital data.

SOUNDING

Radio is sounding.

SENDING DATA

Radio is sending digital data.

SENDING TIME [Radio is sending the current time.
STANDBY Radio is in standby mode.
SYNCING Radio is synchronizing.

TIME SYNC Synchronized time between radios
FAIL has failed

UNSYNC Radio is currently not synchronized.
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XMIT READY Radio has transmitted ECCM
preamble and is ready to transmit.
ZEROIZED Radio is being zeroized.

3A.11 KY-100 HF RADIO COMMUNICATION
SECURITY SYSTEM

The aircraft has one TSEC/KY -100 Communications Se-
curity System which provides encrypted communications
for the HF radio. The TSEC/KY-100 transforms voice,
digital data, or analog data into ciphertext information.
The TSEC/KY-100 has the capability to store up to six
Crypto Net Variables (CNV). CNVs are COMSEC vari-
ables required to establish the encryption process inside
the TSEC/KY-100. CNVs are generally loaded directly
into the TSEC/KY - 100 with a fill device at the Remote Se-
lectable Fill Port, but may also be loaded through RF Link.
TSEC/KY-100 controls are implemented on the MPD.

3A.12 APX-100 TRANSPONDER

The aircraft contains one transponder, an APX-100 or
APX-118 which provides automatic radar
identification of the aircraft to all suitably equipped sta-
tions. The transponder receives, decodes, and responds
to interrogation of the following modes:

MODE 1 Provides 32 possible code
combinations that can be selected
in-flight. Possible code combinations
are: 00-03, 10-13, 20-23, 30-33, 40-43,
50-53, 60-63, and 70-73.

Provides 4096 possible code
combinations. The desired code must
be set on the ground on the APX-100
located behind access panel L160.
Possible code combinations are
0000-7777.

Provides 4096 possible code
combinations that can be selected
in-flight. Possible code combinations
are 0000-7777.

Provides altitude information obtained
from the FMC.

MODE 2

MODE 3/A

MODE C

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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NOTE

® K|T-1C is not required in the aircraft with
the APX-118 transponder.

® \When the KIT-1C is not installed in the
aircraft, the MODE 4 selection will not be
shown on the MPDs.

3A.12.1 KIT-1C MODE 4 Computer. Provides a cryp-
to-secure mode of identification for the APX-100 trans-
ponder, by relying on an encrypted interrogation. It utilizes
two classified operational codes which are loaded directly
into the KIT-1C computer via a fill device through the Re-
mote Selectable Fill Port in the aft avionics bay. Code
selection is limited to A or B, which corresponds to the op-
erational day. Other MODE 4 capabilities are:

® \When on the ground, the MODE 4 HOLD
enables the computer to save the last
MODE 4 codes for utilization on the next
power-up.

® |DENT selection located on the MPD and
COMM panel enables IDENT transmis-
sion to ID ownship on others’ radar
screens.

® Selectable MODE 4 audio cueing.

® Selectable MODE 4 EUFD visual cueing.

® Selectable EMERGENCY mode.

3A.12A APX-118 TRANSPONDER

The APX-118 provides automatic radar identification of
the aircraft to all suitably equipped stations. The trans-
ponder receives, decodes, and responds to interrogation
of the following modes:

MODE 1 Provides 32 possible code
combinations that can be selected
in-flight. Possible code combinations
are: 00-03, 10-13, 20-23, 30-33, 40-43,
50-53, 60-63, and 70-73.

Provides 4096 possible code
combinations. Possible code

combinations are 0000-7777.

Provides 4096 possible code
combinations that can be selected
in-flight. Possible code combinations
are 0000-7777.

Provides a crypto-secure mode of
identification by relying on an encrypted
interrogation. It utilizes two classified
operational codes which are loaded
directly into the transponder via a fill
device through the Remote Selectable
Fill Port in the aft avionics bay. Code
selection is limited to A or B, which
corresponds to the operational day.

MODE 2

MODE 3/A

MODE 4

MODE C Provides altitude information obtained

from the FMC.
Provides Aircraft Address, Aircraft Tail
Number, and the Aircraft Flight ID.

MODE S

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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CAUTION

Failure to place the IDM in STBY mode
prior to removing aircraft power may re-
sult in corrupted data files or damage to
the IDM.

3A.13 IMPROVED DATA MODEM (IDM)

NOTE

Testing has shown that reception ranges are
often degraded by five NM or more over
those ranges where voice communication
can be received.

The aircraft is configured with a single IDM, which sup-
ports the digital communication requirements for Long-
bow Air Force Application Program Development
(AFAPD), TACFIRE, Tactical Internet and Fire Support
protocols.

a. The IDM serves as the digital host interface be-
tween the aircraft's radios and the data bus for specific
mission equipment. IDM communications occur over a
crewmember’s selected digital radio channel, as deter-
mined by that crewmember’'s EUFD IDM transmit select
indicator, or the tuned FM1 or FM2 radio for Fire Support
artillery messages. Management of the IDM is performed
through the communications subsystem.

NOTE

® Each crewstation is equipped with its own
unique EUFD IDM select switch and indi-
cator [(fig 3A-4). A blocked diamond sym-
bol on the left side of the EUFD format
represents each station’s unique IDM se-
lect indicator.

® The opposite crew member’s EUFD IDM
select indicator [(fig 3A-4) is displayed as
a filled diamond symbol. If both crew
members have the same radio selected
for IDM transmit, then a filled block sym-
bol will be displayed.

® The IDM select indicator is not used by
the system when a FS preset-net is
tuned to either FM1 or FM2 and a TSD
RPT ARTY page message is sent or re-
ceived.

® The IDM will delete all JVMF messages
(Tl and FS) anytime that the Tl is de-
tuned.
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b. The IDM serves as the Tactical Internet Controller
Device (TICD) for aviation. It is compatible with the Force
Battlefield Command for Brigade and Below (FBCB2) de-
vice and the TI architecture. A TI/FS Carrier Sense Multi-
ple Access line connects both of the ARC-201D radios di-
rectly to the IDM. The CSMA implementation supports:

® Tl and FS net access and monitoring requirements

® Upon tuning the SINCGARS-FS and/or SINC-
GARS-TI frequency, the SINCGARS SIP radio(s)
configuration is reported to the IDM.

Through the CSMA port, the IDM compares the SINC-
GARS radio configuration with its own configuration. If a
mismatch is detected, a white NET JOIN status is dis-
played on COM page while an automatic net join synchro-
nization process is conducted. The status is removed
once the IDM and the ARC-201D radio are synchronized.
The NET JOIN status will remain displayed in the rare
case where the NET JOIN synchronization fails: the oper-
ator may attempt another SINCGARS-FS/TI tune to re-
start the NET JOIN process.

c. The IDM’s two major software and hardware ver-
sion numbers may be recalled and displayed on the DMS
VERS page. IDM’s TACFIRE software and processor
firmware versions are recalled through the following
ATHS page button tree: START page 1/3, RESET DATA>
page 1/1, <SW-VERS page 1/4, 2/4, 3/4, and 4/4 pages.

NOTE

The IDM’s hardware and software version
numbers are not displayed on VERS page if
IDMisin STBY.

d. The IDM is implemented with an INHIBIT button on
the SET page that, when selected, inhibits all IDM radio
data transmissions. The IDM receives data transmissions
but does not automatically respond. The INHIBIT feature
is primarily used during refuel/rearm operations.

e. Prior to removing power from the aircraft, the IDM
button is required to be placed to STBY. In STBY, the IDM
is no longer capable of transmitting any data messages
and will no longer receive JVMF messages. The IDM but-
ton is located on both the DMS SHUTDOWN page and
SET pages.

3A.14 LOAD MAINTENANCE PANEL (LMP)

The LMP [fig 3A-3) consists of a keypad, display, front
panel control switches, and knobs. It is co-located in the
RH aft avionics bay with the Remote Selectable Fill Port.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 3A-3.

3A.14.1 LMP Capabilities.
lowing capabilities:

The LMP provides the fol-

® Position pylons for loading stores.

® QOverride the SQUAT SWITCH setting to simulate
airborne conditions for troubleshooting and testing
while on the ground.

® Display and specify rocket types associated with
each of the aircraft rocket zones.

® Display and specify 30mm Gun rounds count.
® Display and specify Chaff count.

® Specify data download to the FM radios.

® Specify/verify data download to the HF radios.

® Specify data download to the HF Radio’s Crypto
device

® Press-to-talk (PTT) and Remote Override (RMT
ORIDE) COMSEC pushbuttons.

3A.14.2 Remote Override (RMT ORIDE) Button. The
RMT ORIDE button disables MPD control and enables
front panel (KY-58) control capabilities for Crypto Net Vari-
ables loading purposes. The RMT ORIDE button is auto-
matically disabled when the aircraft is airborne and must
be manually actuated on the ground for any further load-

ing.

Load Maintenance Panel

NOTE

ICS communication is the only recom-
mended communication during PTT opera-
tions. Do not use UHF at this time.

3A.14.3 Press-To-Talk (PTT) Button. The PTT button
enables the transfer of Crypto Net Variable(s) from the Fill
device to the KY-58. This CNV transfer can be initiated by
keying the appropriate radio from either crewstation.

3A.14.4 LMP Lighting. To save power, all LMP dis-
plays and lamps are extinguished while airborne. After
landing, pressing any LMP keypad button reactivates the
LMP displays and status lights. This initial key press is not
interpreted as a data entry keystroke.

3A.14.5 RADIO Selections. LMP provides the capabil-
ity to select the individual radio formats (1= FM1; 2= FM2;
3= HF) for data fills and HF data verification. Selection of
the ESC key returns the operator to the index.

a. FM1 and FM2 Radio Fill Selections. The LMP
provides for frequency hopping and COMSEC variable fill
selections via LMP keyboard. Selections are available for
the following fill device capabilities:

® Single Hopset Preset

Single Lockout Set Preset
Single COMSEC variable
Complete set of Hopset/Lockout Set/COMSEC

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Single Hopset/Lockout Set/COMSEC variable filling re-
quires two separate fill devices. A complete set of Hopset/
Lockout Set/COMSEC variable filling can be achieved
with a single fill device. LMP display feedback is provided
for function in-progress, function completion, function
PASS and function FAIL status.

b. HF Radio Fill Selections. The LMP provides for
keyfill, datafill, and verification selections via LMP key-
board. A fill device is required for both the keyfill and data-
fill. The following selections are available from the LMP
with the HF radio option selected:

® Keyfill load
® Datafill load
® \erify keys
® \erify data

The VERIFY KEYS selection provides status of the key
load for LP3 (cipher for ECCM) and ECCM. The VERIFY
DATA selection provides status of the datafill load. A dis-
play of the HF MODE CHANGE FAIL message indicates
when the HF failed to change modes properly when com-
manded to perform a keyfill, datafill, verify keys, or verify
data. The datafill load verification and return code in-
cludes:

® PRE OP (operable), ND (no data), NK (no
keys)

® | P3 OP, ND, NK

® ECCM OP, ND, NK

® MAN OP, ND, NK

® ALE OP, ND, NK

® EMER OP, ND, NK

3A.14.6 LMP CRYPTO Selection. The LMP CRYPTO
selection provides the capability to access the formats for
selecting the installed individual crypto devices for key
fills.

3A.15 UP FRONT DISPLAY (EUFD)
COMMUNICATION CONTROLS

EUFD communication controls[(fig 3A-4) are as follows:

3A.15.1 IDM Rocker Switch. The IDM switch permits
the operator to select a tuned radio for IDM data message
transmission. The IDM switch is located on the left side of
the EUFD, centered, to the left of the RTS and WCA rock-
er switches.
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The IDM rocker permits cycling up or down through the
displayed list of radios. Repeated momentary depression
of down selections beyond the last radio in the list will
cause the IDM indicator to start over at the top of the list.
Repeated momentary depression of up selections beyond
the first radio in the list will cause the RTS indicator to start
over at the bottom of the list.

3A.15.2 Radio Transmit Select (RTS) Rocker
Switch. The RTS switch permits the operator to select a
radio for voice transmission. The RTS switch is located on
the lower left side of the EUFD, to the right of the IDM
rocker switch, and below the WCA rocker switch.

The EUFD displays a filled-left-arrow character on the
left side of the format for that crewstation’s RTS indicator.
the opposite crewstation’s RTS indicator is displayed as a
filled-right-arrow character. The RTS rocker permits cycl-
ing up or down through the displayed list of radios. Re-
peated momentary depression of down selections beyond
the last radio in the list will cause the RTS indicator to start
over at the top of the list. Repeated momentary depres-
sion of up selections beyond the first radio in the list will
cause the RTS indicator to start over at the bottom of the
list.

3A.15.3 Preset (P) Button. The P button opens or
closes the EUFD Preset Window on the EUFD display.
The EUFD Preset Window is used to select one of ten
single channel presets for tuning the selected voice radio.
The P button is located on the right side of the EUFD dis-
play just below the brightness BRT knob.

3A.15.4 Preset Enter button. The Preset Enter
(down-left arrow) button is used to initiate a single chan-
nel tuning of the selected voice radio, based on the preset
selected indicator (i.e. arrow symbol) in the EUFD Preset
Window. The Preset Enter button is located to the right of
the P button, and above the Swap button.

3A.15.5 Swap Button. The Swap button permits the
exchange ("swapping”) of the standby frequency/mode,
call sign, and net type with the primary frequency/mode,
call sign, and net type for the currently-selected radio as
displayed in the EUFD. In addition to the swapping of
data, the system will automatically tune a frequency and
reconfigure the corresponding radio and IDM when the
net type is L (Longbow AFAPD), T (TACFIRE), | (Tactical
Internet) or F (Fire Support). The swap button, with two
“turning arrows” is located to the right of the stop watch
button and below the preset enter button. The standby fre-
quency/mode, call sign, and net type is located on the
right side of the display and the primary frequency/mode,
call sign, and net type for the current RTS radio is dis-
played on the left side of the display.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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3A.16 EUFD COMMUNICATIONS DATA FORMAT

The EUFD displays a select subset of current status infor-
mation of the communication subsystem, in the lower half
of the display [fig 3A-4).

[<Z=] || («E=]
s
M
.

ENGINE 1 OUT

Figure 3A-4. EUFD Data Format

EUFD communications symbology, used in the display
fields (fig 3A-4)lare numbered as follows:

1.

5.

The EUFD displays a blocked diamond symbol
in the left-most field of the display for that
crewstation’s IDM (transmit/receive) indicator.
The opposite crewstation’s IDM indicator is dis-
played as a filled diamond symbol. If both crew
members have the same radio selected for IDM
data transmission, then a filled block symbol will
be displayed.

The EUFD displays a left-pointing arrow symbol
in the second field for that crewstation’s RTS
(transmit/receive) indicator. The opposite
crewstation’s RTS indicator is displayed as a
right-pointing arrow symbol. Dots (no arrow) in-
dicate that the radio is enabled for monitoring
(receiving) only.

Radio identifier (VHF, UHF, FM1, FM2 or HF ).

. Squelch Off/On status (asterisk indicates

squelch On).

Currently tuned frequency/FH parameters.

® When the UHF radio is in Frequency Hopping

3A-14

mode, the UHF frequency displayed on the EUFD
is an 'F’ followed by the net number. When in the

Training mode, the UHF frequency displayed on
the EUFD is a 'T’ followed by the training net

number.

® \When SINCGARS is in Frequency Hopping mode,

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

the Active Hopset is displayed in the correspond-

ing EUFD FM Current Frequency location in the

form Fxxx, where xxx is the Hopset ID.

Call Sign (EUFD primary) currently assigned to
the currently tuned radio: MAN = manual tune;
GUARD = Guard tune

HF radio status [Table 3A-3).

Cipher Off/On status and Crypto Net Variable
(UHF, FM 1, FM 2, and HF only).

Guard (G) receiver Off/On (UHF only).

Power status. IFM power status includes OFF,
LOW, NORM, HIGH. HF power status includes
LOW, MEDIUM, HIGH.

IDM Net status (I = Internet, F = Fire Support, L
= Longbow {AFAPD}, and T = Tacfire).

Tactical Internet Connected indicator. Presence
of a filled circle superimposed with an X indi-
cates that preset is tuned to the Tactical Internet
(I) protocol and the TI radio is connected to the
TI-Network.

Standby (last tuned) frequency/FH parameters.
Standby Call Sign is a previously tuned preset
that is now passively resident in the EUFD’s
standby area until swapped back to primary.
Standby IDM Net Status (I, F, L, or T)
Transponder identifier.

Transponder Mode 3/A status and code.

XPNDR Mode 4 code. Presence of code indi-
cates Mode 4 is On.

Transponder Master Control (STBY/NORM/
EMER) status.

XPNDR Mode S enable/disable status which is
only displayed if an APX-118 is installed.

[3A.17 CDMMUNICATIONS (COMM) PANEL

There is a COMM panel[(fig 3A-5) in each crewstation to
provide volume control and other functions for the respec-
tive crewstation. Following is a description of the COMM
panel controls:

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 3A-5. Communications (COMM) Panel

3A.17.1 Volume Controls. The top row of five knobs
provide independent volume control for the respective ra-
dios. Monitoring of the radios, VCR, and ADF audio can
be disabled by pulling out the respective control knob
which removes the appropriate monitor status dot from
the EUFD, unless selected as the active transmitter.

3A.17.2 Squelch (SQL) Switches. The SQL switches
are momentary toggle switches that provide squelch on/
off capability. There is a SQL switch for each radio, lo-
cated directly below the corresponding volume control
knob.

3A.17.3 MASTER Control. The MASTER control pro-
vides the capability to adjust the audio level (volume) of all
signals associated with the communication subsystem
and controls the applicable crewstation helmet and wing
connection volume levels.

3A.17.4 Sensitivity (SENS) Control. The SENS con-
trol provides the capability to adjust the audio threshold
level when the ICS mode switch is in the VOX position.
The system only transmits when voice level exceeds the
threshold setting of the SENS adjustment. To increase
sensitivity rotate control clockwise.
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3A.17.5 ICS Mode Switch. The ICS mode switch pro-
vides selection of the audio keying system for commu-
nication between crew stations. Following are the three
modes that can be selected with the ICS switch:

a. Push-To-Talk (PTT). The PTT position allows
communication only while the ICS PTT switch is being de-
pressed.

b. VOX. The VOX position allows communication
between crewmembers only when their voice levels ex-
ceed the threshold level as set with the SENS control.

c. HOT MIC. The HOT MIC position allows continu-
ous communication between crewmembers.

3A.17.6 IDENT Switch. The IDENT switch allows the
transponder to be placed in IDENT mode. This switch per-
forms the same function as the IDENT option label located
on the MPD XPNDR page.

3A.17.7 AUX Controls

a. ldentification, Friend or Foe (IFF). The IFF
knob provides independent volume control of the IFF
MODE 4 audio.

b. Radar/Laser Warning Receiver (RLWR). The
RLWR knob provides independent volume control of the
RLWR audio.

c. Air-To-Air (ATA).
used.

This knob is not currently

d. Video Cassette Recorder (VCR). The VCR
knob provides independent volume control of the VCR
playback audio.

e. Automatic Direction Finder (ADF). The ADF
knob provides independent volume control of the ADF au-
dio.

3A.18 EMERGENCY PANEL

The EMERGENCY pariel (fig 3A-6) communications func-
tions provides for tuning the UHF radio to the GUARD fre-
quency, selection of the transponder (XPNDR) emergen-
cy mode, and zeroizing classified data.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 3A-6. EMERGENCY Panel

3A.18.1 GUARD Lighted Button. Pressing this button
tunes the UHF radio to its guard frequency, which is dis-
played on the EUFD, and causes the system to automati-
cally select (RTS) the UHF radio. Pressing the GUARD
button again commands the system to swap the primary
and standby locations of the EUFD: 1) the guard frequen-
cy is swapped into the EUFD’s standby frequency loca-
tion; and 2) the radio and/or preset-net data previously in
the standby location is swapped back into the EUFD’s pri-
mary location.

3A.18.2 XPNDR Lighted Button. Pressing this button
sets a code of 7700 in mode 3/A. The XPNDR Mode 3/A
button has to be moded ON and XPNDR MASTER button
can be in NORM or STBY prior to activating the XPNDR
emergency button. The EUFD provides a status of 7700
EMER to indicate that emergency transponder mode has
been selected. To exit the emergency transponder mode,
press the XPNDR button again, which will extinguish the
light. After deactivation, the system does not reset any
codes until they are entered manually or with the Data
Transfer Cartridge (DTC).

3A.18.3 ZEROIZE Switch. The ZEROIZE switch is ac-
tioned by first pulling it up and out of the locked position,
next to the forward position, and then returning the switch
to the locked or after position to complete the zeroization
process. Actioning the ZEROIZE switch zeroes-out the
following classified data:

a. COMSEC variables.

b. FM1 and FM2 Hopsets.

c. FM1 and FM2 lockout sets.
d. HF radio.

e. HQ1 WOD or HQ2 MWOD from radio, and SP
Non-Volatile Memory (NVM).

f. All Signal Operating Instructions (SOI) tables/data
in Data Processor (DP) NVM.

g. Mode 4 (KIT-1C).
h. IDM network parameters.

i. IDM team member indications in the IDM and DP
NVM.

j. Tactical Situation Display (TSD) Waypoints, Tar-
gets/Threats, and Control Measures.

NOTE

® Emergency zeroize does not erase clas-
sified data in the FCR and DTC

3A.19 CYCLIC GRIP COMMUNICATIONS CONTROLS

The cyclic control grips provide the crew with the RADIO/
ICS Push-To-Talk (PTT) switch and the Radio Transmit
Select (RTS) switch.

3A.20 ICS/RADIO FOOT CONTROLS

CS/Radio foot controls are identical for both crew stations
and are located on the forward crew station deck. The ra-
dio PTT foot control is located on the left side of the crew
station. The ICS PTT foot control is located on the right
side of the crew station.

3A.21 COMMUNICATION SUBSYSTEM DISPLAY
FORMAT OVERVIEW

The Communication Subsystem controls and displays are
accessed through the MPDs in each crew station. The
paging tree illustrates the structure of the COM
subsystem pages.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 3A-7. COM Subsystem Paging Tree

3A.22 COMMUNICATIONS PROTOCOL AND
NETWORKS

The following communications protocol and network ter-
minologies are used throughout this section:

3A.22.1 Originator ID. The unique digital identification
of the ownship or a formal leadership role entity associat-
ed with the ownship. Digital ID’s include: 1) LONGBOW;
2) TACFIRE; 3) TACTICAL INTERNET {Tl}; and 4) FIRE
SUPPORT {FS}.

NOTE

An entity is any single platform, system,
leadership role position, staff role position,
etc. that has an assigned digital ID relation-
ship.

3A.22.2 Network. A functionally related group of mem-
bers that are assigned and configured with a common: 1)
radio type; 2) SC frequency, or HOPSET/ECCM ID; 3) call
sign; 4) crypto key, when required; 5) protocol, for digital

networks; 6) BDE MULTICAST , when operating over TI;
and 7) Unit Task Organization, when operating over TI.

NOTE

® Tactical Internet Enhanced Position
Location Reporting System (EPLRS) BN/
BDE Wide Network refers to a battalion/
brigade multicast group that employs the
EPLRS-Radio Set as the net’s digital ra-
dio

® The Tactical Internet SINCGARS Stub
Network is a SINCGARS Software Im-
provement Program (SIP) network that is
“stubbed” into the EPLRS network
through a gateway; also referred to as a
“Roamer Net”

3A.22.3 Member. A member, or subscriber, is a single
member or station assigned to a network. Each digital
member entity is assigned a unique digital identification.
Digital ID’s include: 1) LONGBOW,; 2) TACFIRE; 3) IN-
TERNET {Tl}; and 4) FIRE SUPPORT {FS}.

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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3A.22.4 Team Member. A team member is a network
member designated to receive Longbow, Tacfire, Tactical
Internet, or Fire Support team messages. Each digital net-
work may contain up to 16 team members (including own-
ship).

3A.22.5 Primary Member. A primary member is a net-
work member designated to receive primary messages
from the TSD RPT page over a Longbow net, Tactical In-
ternet or Fire Support net. There are a maximum of 8 pri-
mary members (including the ownship) per digital network
(1-10). A net member does not have to be a team member
to be a primary member.

3A.22.6 Tactical Internet (Tl). An automated, router-
based communications network protocol that employs
commercial internet standard protocols to move Joint
Variable Message Format data vertically and horizontally.
The Tl is comprised of two parallel messaging compo-
nents: 1) Situational Awareness messaging; and 2) Com-
mand and Control messaging.

3A.22.7 Fire Support (FS). A point to point JVMF MIL-
STD-220B protocol, independent of the Tactical Internet,
designed to meet real time point-to-point artillery mes-
sage requirements. The FS protocol is being phased in as
the successor to the legacy TACFIRE protocol. The
AH-64D supports the artillery’s quick fire net protocol
which is comprised of three additional elements: 1) AC-
CESS RANK; 2) TOTAL STATIONS; and 3) STATION ID.

3A.22.8 Unit Reference Number (URN). The digital ID
associated with Tl, and FS member entities and MultiCast
Groups (MCG). A valid URN could range from 1 through
16,777,215.

3A.22.9 Multicast. Used by the IDM to send a single TI
JVMF message (size limited) to the ownship’s MCG. Mul-
ticast is used by the IDM as a tool to reduce overall band-
width demands on the Tl network. The IDM controls how
each message is sent. Each digital Tl battalion and bri-
gade has its own associated MCG Unit Reference Num-
ber listed in the Unit Task Organization (representing a
digital division) that resides in the IDM. The IDM does not
require operator input of the MCG URN.

3A.22.10 Joint  Variable Message Format
(JVMF). Messages with format governed by the Joint In-
teroperability of Tactical Command and Control Systems
Variable Message Format Technical Interface Design
Plan and MIL-STD-2045-47001B. JVMF messages are
currently used with the Tl and FS protocols.

3A.22.11 Unit Task Organization (UTO). The UTO is
the Tactical Internet’s instruction for how the IDM con-
nects to any of the various entities within a division. The
UTO is organized around the structure of a division and its
subordinate organizations in terms of entities within actual
units such as entity personnel, entity equipment, and the
absolute Tl data associated with all the unique entities.
The IDM’s current TI UTO is displayed on the ORIG ID or
MSG SEND/RCV IDM SET page.

3A.22.12 SINCGARS Gateway. The gateway is used
by some ground element SINCGARS SIP platforms (only
an unspecified amount of ground elements) to connect to
the Tactical Internet’s battalion EPLRS or brigade EPLRS
wide network. The SINCGARS gateway is composed of a
SINCGARS SIP radio linked, through an Internet Control-
ler Card (INC), to an EPLRS-Radio Set. The mission of
the gateway is to connect ("stub”) SINCGARS SIP Tl ra-
dios to the Tactical Internet's BN or BDE EPLRS wide net-
work.

NOTE

® The SINCGARS gateway is also com-
monly referred to as either a “Stub Net
Gateway” or “Roamer Net Gateway

® Army Aviation exclusively utilizes EPLRS
or BFT to connect to the actual Tl net-
work.

® The Enhanced Position Location Report-
ing System (EPLRS) provides a secure,
near real-time, jam resistant, data com-
munications capability

® An EPLRS network consists of a number
of EPLRS Radio Sets (EPLRS-RS) con-
trolled by an EPLRS Net Control Station
(EPLRS-NCS)

3A.22.13 Situational Awareness (SA) Report-
ing. When tuned to the TI, the default setting for the IDM
is to send AUTO SA reports to a SA server as determined
by, the first occurrence of, either the preset elapsed time
or the preset distance an aircraft has moved. The SA serv-
er disseminates the SA data to all the entities that are
logged in. The AUTO SA is accessed and edited from the
ORIG ID or MSG SEND/RCV IDM SET page.

3A.22.14 Situational Awareness (SA) Receiving. When
tuned to the TI, the IDM automatically updates the SA data
periodically. Controls for the display of SA icons are located
on the TSD page and the SA page. SA provides different
icons to represent Friendly, Enemy, Enemy ADA, Unknown,
and Unknown ADA. The icons are shape and color coded

(seel Appendix C).
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3A.23 COMMUNICATIONS (COM) PAGE ® T6 HF button

_ ® [1-15 PRESET buttons
The COM pagg (fig 3A8) is used to manage up to ten pre- o L6 PRESET DIR button
set-networks. All ten (1-10) of the preset-networks, sup-
port Tactical Internet and Fire Support protocols while ® R1-R5 PRESET buttons
Longbow and TACFIRE protocols may only be used with ® R6 XPNDR MASTER button
preset-nets one through eight (1-8). Any of the tep COM ® B2 MAN button
page preset-nets may be replaced through using the
PRESET DIRectory’s preset replace function. The PRE- ® B3 FALL BACK button
SET DIR is a database capable of containing up to 60 ® B4 ORIG ID button
Lo_ngbow, TACFIRE, Tactica_l Intern_et, Fire Support, and ® B5 MSG REC button
voice-only preset database items with up to 15 members
each. Selecting the COM subsystem button or the COM ® B5 MSG SEND button
page button from the MENU page displays the COM NOTE
page. Various communication subsystem status windows _
and control selections are provided by bezel buttons lo- An operator change to the DAY button will
cated along the edges of the MPD. The paging options at not detune any of the currently tuned pre-
the top of the page provide access to subsystem function- set-nets; when desired, the operator is re-
al pages. quired to perform subsequent tunes to in-

voke the new selected DAY’s data.

3A.23.1 DAY Button. The DAY button provides the ca-
pability to toggle between the two SOI days of the SOI
data that is displayed within the communications subsys-
tem. The two SOI days are humbers with a range of 1-10.
When the operator actions the DAY button the Display
Processor updates the SOI data to the alternate day. Se-

H INGMANM

HF [ & lecting the button again will toggle the data back to the
Y cav AL HE original day. Changing the DAY button only effects a
f change to the MPD data presentation, a tune or re-tune is
GND UNIT |- required to effect EUFD preset-net status changes. The
= SOl day number is uploaded to the Display Processor
ARTY gL from the DTC as part of the Presets upload.
EDIVAC 3A.23.2 IDM Page Button. The IDM button displays
| the IDM page. I

3A.23.3 XPNDR Page Button. The XPNDR button dis-
plays the XPNDR page.

3A.23.4 UHF Page Button. The UHF button displays

the UHF page.
LBA5477

_ 3A.23.5 FM Page Button. The FM page button dis-
Figure 3A-8. COM Page p|ays the FM page.
. 3A.23.6 HF Page Button. The HF page button displays
Buttons on the COM page are described below: the HF page.

[ J

T DAY button 3A.23.7 PRESET Buttons. The PRESET (1-10) but-

[ ® T2 IDM button tons provide the capability to tune the VHF, UHF, FM 1,

e T3 XPNDR button FM 2, and HF radios. The VHF, UHF, FM 1, and FM 2 but-

o tons also provide configuration control for the IDM chan-

T4 UHF button nels. The PRESET buttons are not selected upon display

® T5 FM button of the COM page. The PRESET buttons each contain two

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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lines of text information. The first line contains the Unit ID,
IDM net protocol, and IDM net number. The second line
contains the Radio Status. Presets 1-8 support “L”, “T", “I",
and “F” digital net configurations while presets 9-10 exclu-
sively supports “I” and “F” digital net configurations.

3A.23.8 PRESET DIR Button. The PRESET DIR page
button displays the PRESET DIR page. See[paragraphl
[BA32]

3A.23.9 XPNDR MASTER Button. The XPNDR MAS-
TER button toggles between Standby (STBY) and Normal
(NORM) modes.

3A.23.10 MAN Page Button.
the MAN page.

The MAN button displays

3A.23.11 TUNE PRI/STBY Button. The TUNE PRI/
STBY button can be toggled between Primary and Stand-
by tuning modes. When set to Primary mode, the selected
PRESET will be actively tuned to its radio/frequency/
mode, and IDM and crypto modes will be set if equipped.
Standby mode will send all tune data to the UFD’s standby
state, and will replace all previous values corresponding
to the radio type. The standby state may be swapped and
activated to primary by the operator through the UFD’s
swap function.

3A.23.12 FALL BACK Button. The FALL BACK but-
ton is selected upon a CIU failure as indicated by the
EUFD advisory “GO FALLBACK?". Selection of the FALL
BACK button will prompt for a YES or NO confirmation to
initiate Fall Back. However, the FALL BACK button will
not prompt for confirmation to exit Fall Back. Once Fall
Back is initiated the EUFD advisory will change to “FALL-
BACK".

NOTE

® The pilot and CPG floor, push to talk
switches are inoperative when operating
the CIU in the Fall Back mode.

® QOperating in the Fall Back mode requires
a TEMPEST microphone to communi-
cate on either intercom or the the radios.

® The aircrew is required to tune/set the
UHF/VHF radios to TACFIRE (analog) to
enable voice communications when us-
ing the CIU in analog FALLBACK.

The following occurs when Fall Back is initiated:

® Pijlot is RTS to the UHF radio.

® UHF radio will go secure if a KY-58 is installed and
turned ON. If the FILL position selected is not
loaded with a CNV, only plain radio reception is
available. Attempting to transmit will result in a
steady tone.

® CPG is RTS to the VHF radio.

® Pijlot and CPG radio monitor levels are defaulted
to a fixed level.

® |CS communication between the Pilot and CPG is
moded to Hot MIC (TEMPEST MIC Only).

3A.23.13 MSG REC Page Button. The MSG REC but-
ton displays the message receive (MSG REC) page.
3A.23.14 MSG SEND Page Button. The MSG SEND
button displays the MSG SEND page.

3A.23.15 OWNSHIP Status Window. The OWNSHIP
Status window [(fig_3A-8) displays the ownship’s global
COM and IDM data. Before flight reference permits the
crew to check the OWNSHIP’s IDM-COM data at one
single top level location without the requirement to page
through the ORIG ID Page and SET page options follow-
ing a DTU Load with the IDM in OPER. The OWNSHIP
Status window includes the following data fields:

® | B (Longbow) Digital ID
® TF (TACFIRE) Digital ID, Team ID, and Broadcast

ID

® TI| (Tactical Internet) Digital ID Unit Reference
Number

® S (Fire Support) Digital ID Unit Reference
Number

FIRE SUPPORT - IP (Internet Protocol) Address
FIRE SUPPORT - MASK

FIRE SUPPORT - ACCESS RANK

FIRE SUPPORT - TOTAL STATIONS

FIRE SUPPORT - STATION ID

uToO

3A.23.16 ORIG ID Page Button. The ORIG ID page
button displays the ORID ID page [paragraph 3A.25).

3A.24 IDM AND TI PROTOCOL STATUS WINDOWS

The aircrew is provided with situational IDM and TI proto-
col status windows described in sulpparagraphs 3A.24.1|
3A.24.2, 3A.24.3, and 3A.24.4. All IDM-Protocol status
windows will display in the upper left side of the MPD to
the right of and between the BRT control knob and the L1
VAB (fig 3A-9).

Use or disclosure of this information is subject to the restriction(s) on the title page of this document.
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Figure 3A-9. NET JOIN REQ Status Window

3A.24.1 IDM IN STANDBY Status Window. The IDM
IN STANDBY status window is displayed whenever the
IDM is in the standby mode. This status window is
displayed in white. No digital messages can be
transmitted or received until the IDM is placed in the
operational mode.

3A.24.2 IDM INHIBIT Status Window. The IDM INHI-
BIT status window is displayed whenever the IDM SET
page INHBT button is selected. Digital messages cannot
be transmitted or received until the IDM is placed in the
operational mode. This status window is displayed in
white and an associated EUFD IDM INHIBIT advisory is
displayed. Se¢ paragraph 3A.26.9|

NOTE

When the IDM INHBT button is selected, L,
T, TI and FS command and control
messages are still received. However, FS
artillery messages cannot be received,
since the IDM is required to transmit ACK
back to the sending platform in order to
receive the message. Tl messages will be
received unless the size of the message is
too large (>576 byte packet) or the length of
time since the last automatic present
position report has timed out.

TM 1-1520-251-10

3A.24.3 NET JOIN REQ Status Window. The NET
JOIN REQuired status window, displayed in white,
[3A-9) is commonly displayed for several seconds follow-
ing a FS or TI FM1/FM2 radio tune when the IDM is
expecting a different radio configuration then what the
radio has reported. An automatic NET JOIN to SINC the
IDM with the selected FM radio is performed each time
that a FS or Tl preset-net is tuned to FM1/FM2. Digital
messages cannot be transmitted over the tuned Tl or FS
preset-net until the advisory is no longer displayed.

NOTE

® \When a EUFD IDM FAULT is reporting a
TI FM1 NO RESPONSE, Tl FM2 NO RE-
SPONSE, FS FM1 NO RESPONSE, or
FS FM2 NO RESPONSE, the system has
lost the ability to detect a mismatch con-
dition and will not issue a NET JOIN sta-
tus window.

® |n the case that the NET JOIN REQ sta-
tus window remains displayed following a
TI tune, the operator should ensure that
the pertinent FM radio’s HOPSET num-
ber (###) matches the TI UTO’s NET ID
number (###) and then retune the radio.

3A.24.4 Tl SEEK Status Window. The Tl SEEK status
window is displayed when either FM1 or FM2 has been
tuned to the Tactical Internet and the IDM has not estab-
lished a connection to a 