Digitized by GOOS[Q



Digitized by GOOS[Q



TM 55-1510-213-10

C 18
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 18 WASHINGTON, D.C., 31 January 1990

Operator's Manual
OV-1D/RV-1D AIRCRAFT
™ 55-1510-213-10, 4 August 1978, is changed as follows:

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

Remove pages Insert pages

9-7 and 9-8 9-7 and 9-8

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

By Order of the Secretary of the Army:

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

WILLIAM J. MEEHAN I
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 and CL Maintenance
requirements for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.
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™ 55-1510-213-10

Cc 17
CHANGE HEADQUARTERS
' DEPARTMENT OF THE ARMY
NO. 17 WASHINGTON, D.C., 29 September 1989
’ Operator's Manual

OV-1D/RV-1D AIRCRAFT

T™ 55-1510-213-10, 4 August 1978, is changed as follows:

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

Remove pages Insert pages
9-5 and 9-6 9-5 and 9-6
-------- 9-7 and 9-8

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

’ By Order of the Secretary of the Army:

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

WILLIAM J. MEEHAN II
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 & CL Maintenance require-
ment for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.
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TM 55-1510-213-10

C 16
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 16 WASHINGTON, D.C., 3 August 1989

Operator's Manual
OV-1D/RV-1D AIRCRAFT
TM 55-1510-213-10, 4 August 1978, 1is changed as follows:

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

Remove pages Insert pages

4-4]1 and 4-42 4-41 and 4-42

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

By Order of the Secretary of the Army:

CARLE. VUONO
General, United States Army
Official: Chief of Staff
WILLIAM J. MEEHAN II
Brigadier General, United States Army
The Adjutant General
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, -10 & CL Maintenance require-
ments for OV-1D Airplance, Observation and RV-1D Airplane, Reconnaissance.
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C 15
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 15 WASHINGTON, D.C., 26 June 1989

Operator's Manual
OV-1D/RD-1D AIRCRAFT
TM 55-1510-213-10, 4 August 1978, is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

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

Remove pages

2-63 and 2-64
2-77 and 2-78
2-99 and 2-100
2-105 and 2-106
3-3 through 3-8
3-25 through 3-34
4-2G and 4-2H
5-11 and 5-12
5-19 and 5-20
5-25 and 5-26

7-1 and 7-2

7-3 and 7-4
7-28A/7-28B
7-29/7-30

7-31 and 7-32
7-35 and 7-36
7-36A/7-36B
8-8A and 8-8B
8-9 and 8-10
8-19 and 8-20
8-39 and 8-40
9-5 through 9-8
9-11 and 9-12
9-19 through 9-22

Index-1 through Index-8

Insert pages

2-63 and 2-64
2-64A/2-64B

2-77 and 2-78
2-99 and 2-100
2-105 and 2-106
3-3 through 3-8
3-25 through 3-34
4-2G and 4-2H
5-11 and 5-12
5-19 and 5-20
5-25 and 5-26
5-26A/5-26B

7-1 and 7-2
7-2A/7-2B

7-3 and 7-4

7-29 blank/7-30
7-31 and 7-32
7-35 and 7-36
7-36A and 7-36B
8-8A/8-8B

8-9 and 8-10
8-19 and 8-20
8-39 and 8-40

9-5 and 9-6

9-11 and 9-12
9-19 through 9-22
9-22A/9-22B
Index-1 through Index-8
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2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

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

WILLIAM J. MEEHAN II
Brigadier General, United States Army
The Adjutant General

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 & CL Maintenance require-
ments for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.



URGENT

NOTICE: THIS CHANGE HAS BEEN PRINTED AND DISTRIBUTED OUT OF SEQUENCE. IT SHOULD BE
INSERTED IN THE MANUAL AND USED. UPON RECEIPT OF THE EARLIER SEQUENCED
CHANGE INSURE A MORE CURRENT CHANGE PAGE IS NOT REPLACED WITH A LESS CUR-

RENT PAGE.
TM 55-1510-213-10
C 14
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 14 WASHINGTON, D.C., 31 March 1988

Operator's Manual
OV-1D/RV-1D AIRCRAFT
T™ 55-1510-213-10, 4 August 1978, 1is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material

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

Remove pages Insert pages

7-19 through 7-22 7-19 through 7-22
- - - 7-22A/7-22B

7-23 through 7-28 7-23 through 7-28
- - - 7-28A/7-28B

7-31 and 7-32 7-31 and 7-32

8-19 and 8-20 8-19 and 8-20
- - - 8-20A/8-20B

8-21 and 8-22 8-21 and 8-22

9-7 and 9-8 9-7 and 9-8
- - = 9-8A/9-8B

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

By Order of the Secretary of the Army:

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

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

DISTRIBUTION:
T o be distributed in accordance with DA Form 12-31, -10 & CL Maintenance require-
ments for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.

URGENT
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c 13
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 13 WASHINGTON, D.C., 28 March 1988

Operator's Manual
OV-1D/RV-1D AIRCRAFT
TM 55-1510-213-10, 4 August 1978, 1is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material is

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

2.

Remove pages

WRN-1 and WRN-2
1 and ii

1-1 and 1-2
2-44A/2-44B
2-59 and 2-60
4-44G/4-44H
5-13 and 5-14
8-5 through 8-8
8-9 through 8-16
8-16A/8-16B
8-17 and 8-18
8-23 and 8-24
8-24A/8-24B
8-25 and 8-26
8-26A/8-26B
8-39 and 8-40
9-9 and 9-10
9-11 and 9-12
9-23 and 9-24
A-1 through A-4

By Order of the Secretary of the Army:

Official:

R.L.DILWORTH

Brigadier General, United States Army

The Adjutant General

Insert pages

WRN-1 and WRN-2
i and i1

1-1 and 1-2
2-44A/2-44B
2-59 and 2-60
4-44G/4-441
5-13 and 5-14
8-5 through 8-8
8-9 through 8-16
8-16A/8-16B
8-17 and 8-18
8-23 and 8-24
8-24A/8-24B
8-25 and 8-26
8-26A/8-26B
8-39 and 8-40
9-9 and 9-10
9-11 and 9-12
9-23 and 9-24
A-1 through A-4

Retain this sheet in front of manual for reference purposes.

CARL E.VUONO

General, United States Army

Chief of Staff

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 & CL Maintenance require-
ments for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.






URGENT ™ 55-1510-213-10

C 12
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 12 WASHINGTON, D.C., 1 December 1986

Operator's Manual
OV-1D/RV-1D AIRCRAFT
T 55-1510-213-10, 4 August 1978, is changed as follows:
1. Remove and insert pages as indicated below. New or changed text material
is indicated by a vertical bar in the margin. An illustration change is indicated
by a miniature pointing hand.

Remove pages Insert pages

- - - 4-44E and 4-44F

- - - 4-44G/4-44H
8-7 and 8-8 8-7 and 8-8
- - - 8-8A and 8-8B
8-9 and 8-10 8-9 and 8-10
8-25 and 8-26 8-25 and 8-26
- - - 8-26A/8-26B
Index 1 and Index 2 Index 1 and Index 2

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

By Order of the Secretary of the Army:

JOHN A. WICKHAM, JR.
General, United States Army
Official: Chief of Staff
R.L. DILWORTH
Brigadier General, United States Army
The Adjutant General
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, -10 & CL Maintenance require-
ments for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.

URGENT
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URGENT

TM 55-1510-213-10

c1
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 11 WASHINGTON, D.C., 9 October 1986

Operator's Manual
OV-1D/RV-1D AIRCRAFT
TM 55-1510-213-10, 4 August 1978, is changed as follows:

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

Remove pages Insert pages
6-1 and 6-2 6-1 and 6-2

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

By Order of the Secretary of the Army:

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

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

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, -10 and CL Maintenance
requirements for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.

URGENT
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TM 55-1510-213-10

C 10
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 10 WASHINGTON, D.C., 25 October 1985

Operator's Manual

OV-1D/RV-1D AIRCRAFT

TM 55-1510-213-10, 4 August 1978, is changed as follows:

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

Remove pages Insert pages
i and ii i and 1ii
2-5 through 2-8 2-5 through 2-8
2-11 through 2-14 2-11 through 2-14
2-23 and 2-24 2-23 and 2-24
2-75 and 2-76 2-75 and 2-76
2-83 and 2-84 2-83 and 2-84
2-105 and 2-106 2-105 and 2-106
2-107 and 2-108 2-107 and 2-108
4-43 and 4-44 4-43 and 4-44
--- 4-44A through 4-44F
6-9 and 6-10 6-9 and 6-10
-—- 6-10A through 6-10C/6-10D
6-11 and 6-12 6-11 and 6-12
--- 6-12A/6-128B
8-7 through 8-10 8-7 through 8-10
8-19 through 8-24 8-19 through 8-24
9-5 and 9-6 9-5 and 9-6 .
Index 3 through Index 6 Index 3 through Index 6

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

By Order of the Secretary of the Army:

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

MILDRED E. HEDBERG
Brigadier General, United States Army
The Adjutant

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, Operator Maintenance require-
ments for OV-1D Airplane, Observation and RV-1D Airplane, Reconnaissance.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

NO. 9 WASHINGTON, D.C., 28 MARCH 1985

Operator's Manual
OV-1D/RV-1D AIRCRAFT

TM 55-1510-213-10, 4 August 1978, is changed as follows:

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

Remove pages Insert pages

9-10A/9-10B

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

By Order of the Secretary of the Army:
JOHN H. WICKHAM, JR.
Genersal, United States Army
Official: Chief of Staff
DONALD J. DELANDRO
Brigadier General, United States Army
The Adfutant General
DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, Operator Maintenance
Requirements for OV-1D/RV-1D Aircraft.






TM 55-1510-213-10

cs
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 8 WASHINGTON, D.C., 22 February 1984

Operator's Manual

OV-1D/RV-1D AIRCRAFT

TM 55-1510-213-10, 4 August 1978, is changed as follows:

1. Remove and insert pages as indicated below.

Warning
Table of Contents
Chapter 2

Chapter 3

Chapter 5

Chapter 6

Chapter 7

Remove pages

WRN-1 and WRN-2
i and ii

2-1 and 2-2

2-9 thru 2-14
2-17 thru 2-20
2-23 and 2-24
2-37 and 2-38
2-44A/2-448
2-45 thru 2-48
2-53 thru 2-58
2-61 and 2-62
75 thru 2-78
83 thru 2-86
89 and 2-90
97 thru 2-102
103 and 2-104
11 and 3-12
15 and 3-16
19 thru 3-22
25 and 3-26
31 thru 3-38
41 and 3-42

4
1
5
9
1

7 thru 5-20

thru 6 10
OA and 6 108
1

1 thru 7-34

2-
2-
2-
2-
2-
3-
3-
3-
3-
3-
3-
3-
5-
5-
5-
5-
6-
6-
6-
6-
7-
7-
7-
7-
7-34A and 7-348B
7-

7-

7-

3
7
1
1
la
7a
17 thru 7 20
3
3
3
3
6

1 thru 7-64

Insert pages

WRN-1 thru WRN-3/4

i and 1ii

2-1 and 2-2

2-9 thru 2-14

2-17 thru 2-20

2-23 and 2-24

2-37 thru 2-38A/2-388
2-44A/2-448

2-45 thru 2-48

2-53 thru 2-58

2-61 and 2-62

2-75 thru 2-78

2-83 thru 2-86

2-89 and 2-90

2-97 thru 2-102A/2-1028
2-103 and 2-104

3-11 and 3-12

15 and 3-16

19 thru 3-22

25 and 3-26

31 thru 3-38

41 and 3-42

-45 thru 3-50

1 and 5-2

5 and 5-6

9 thru 5-14
1

1

1a

7 and 7-8:

17 thru 7-20
31 thru 7-34
3
3
3
6

3-
3-
3-
3-
3-
3
5-
5-
5-
5-
5-
6-
6-
6-
6-
7-
7-
7-
7-
7-34A and 7-348
7-

7-

7-



T™ 55-1510-213-10
cs8

Chapter 8

Chapter 9

Appendix A
Index

Remove pages

8-5 thru 8-16
8-16A/8-16B

8-17 thru 8-24
8-30A/8-30B

8-37 and 8-38

9-5 and 9-6

9-9 thru 9-16

9-23 and 9-24

A-1 and A-2

Index 5 thru Index 8

Insert pages

8-5 thru 8-16
8-16A/8-168B

8-17 thru 8-24A/8-24B
8-30A/8-308

8-37 and 8-38

9-5 and 9-6

9-9 thru 9-16A/9-168
9-23 and 9-24

A-1 and A-2

Index 5 thru Index 8

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

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

By Order of the Secretary of the Army:

Official:

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

DISTRIBUTION:

JOHN A. WICKHAM, JR.

General, United States Army

Chief of Staff

To be distributed in accordance with DA Form 12-31, Operator Maintenance
Requirements for OV-1D/RV-1D aircraft.



URGENT

TM 55-1510-213-10

c7
CHANGE } HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 7 WASHINGTON, D.C., 28 May 1982
Operator's Manual
0V-1D/RV-1D AIRCRAFT
TM 55-1510-213-10, 4 August 1978, is changed as follows:
1. Remove and insert pages as indicated below.
Remove Pages Insert Pages

Chapter 7 7-27 and 7-28 7-27 and 7-28

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

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

By Order of the Secretary of the Army:

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

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

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31, Operator Maintenance
Requirements for OV-1D/RV-1D aircraft.

URGENT
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TM 55-1510-213-10

C6
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
b No. 6 WASHINGTON, D.C., 24 February 1982

Operator's Manual
i OV-1D/RV-1D AIRCRAFT
TM 55-1510-213-10, 4 August 1978, is changed as follows:
1. Remove and insert pages as indicated below.

Remove pages Insert pages
Table of Contents i and ii i and ii
Chapter 1 1-1 and 1-2 1-1 and 1-2
Chapter 2 2-3 thru 2-8 2-3 thru 2-8
2-11 thru 2-14 2-11 thru 2-14
2-17 and 2-18 2-17 and 2-18
2-23 and 2-24 2-23 and 2-24
2-57 and 2-58 2-57 and 2-58
2-73 thru 2-78 2-73 thru 2-78
2-81 thru 2-86 2-81 thru 2-86
2-91 thru 2-102 2-91 thru 2-102
2-106A and 2-1068 2-106A and 2-106B
Chapter 3 3-1 thru 3-4 3-1 thru 3-48
3-5 thru 3-8 3-5 thru 3-8
3-37 and 3-38 3-37 and 3-38
3-49 and 3-50 3-49 and 3-50
Chapter 4 4-1 and 4-2 4-1 thru 4-2P
4-3 thru 4-8 4-3 thru 4-8
4-31 thru 4-42 4-31 thru 4-42G/4-42H
4-43 and 4-44 4-43 and 4-44
Chapter 5 5-1 and 5-2 5-1 and 5-2
5-11 thru 5-20 5-11 thru 5-20A/5-208
5-21 and 5-22 5-21 and 5-22
5-25 and 5-26 5-25 and 5-26
Chapter 6 6-1 thru 6-4 6-1 thru 6-4
6-7 thru 6-10 6-7 thru 6-108
6-11 thru 6-18 6-11 thru 6-18
Chapter 7 7-59 and 7-60 7-59 and 7-60
Chapter 8 8-1 thru 8-6 8-1 thru 8-6
8-9 and 8-10 8-9 and 8-10



T™ 55-1510-213-10
Cé6

Chapter 8 ( cont )

Chapter 9

Appendix A
Appendix B
Index

2. New or changed text material is indicated by a vertical bar in the margin.

Remove pages

8-13 thru 8-16
8-17 thru 8-20
8-23 and 8-24
8-27 and 8-28
8-39 and 8-40
9-7 thru 9-10
9-21 thru 9-24
A-1 thru A-4
B-1/B-2

Index 1 thru Index 8

Insert pages

8-13 thru 8-16
8-17 thru 8-20
8-23 and 8-24
8-27 and 8-28
8-39 and 8-40
9-7 thru 9-10
9-21 thru 9-24
A-1 thru A-4
B-1/B-2

Index 1 thru Index 8

An illustration change is indicated by a miniature pointing hand.

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

Official:

ROBERT M. JOYCE

Brigadier General, United States Army

The Adjutant General

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31, Operator Maintenance Require-

ments for OV-1D/Rv-1D aircraft.

E.C.MEYER
General, United States Army

Chief of Staff
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WARNING PAGE

l WARNING I

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.

NOISE LEVELS
Sound pressure levels in this aircraft during some operating conditions exceed the Surgeon Gene_ral’s
hearing conservation criteria, as defined in TB MED 251. Hearing protection devices, such as the aviator

helmet or ear plugs, are required to be worn by all personnel in and around the aircraft during its
operation.

STARTING ENGINES

Coordinate all cockpit actions with ground observer. Insure that brakes are set, that aircraft is properly
chocked, prop and blast area is clear, all ground plugs and covers are removed, and fire guard is posted.

GROUND OPERATION

Engines shall be started and aircraft operated only by authorized personnel. Reference AR 95-1.

FIRE EXTINGUISHER
Exposure to high concentrations of Bromotrifluoromethane (CF;Br) extinguishing agent or decomposi-

tion products shall be avoided. The liquid shall not be allowed to come into contact with the skin, as it
may cause frostbite or low temperature burns.

EJECTION SEATS

Before entering or leaving the aircraft, insure that ejection seats are not armed.

VERTIGO

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

CARBON MONOXIDE
When smoke or suspected carbon monoxide fumes exist, the crew shall immediately set the diluter

control lever to 100% OXYGEN on their individual oxygen regulator panel, don masks, and activate the
system. If symptoms of hypoxia exist, move the emergency pressure control lever to EMERGENCY.

Change 13 WRN-1



TM 55-1510-213-10
WARNING PAGE

HANDLING FUEL AND OIL

Turbine fuels and lubricating oils contain additives that are poisonous and readily absorbed through the
skin. Skin and clothing that come in contact with turbine fuels or lubricating oils should be washed
thoroughly without delay.

ACIDS/ELECTROLYTE

Corrosive Battery Electrolyte (Potassium Hydroxide). |If potassium hydroxide is spilled on clothing or
other material, wash immediately with clean water. If spilled on personnel, immediately start flushing
the affected area with clean water. Continue washing until medical assistance arrives.

OVERHEATED BATTERY

If battery overheats, do not open battery compartment or attempt to disconnect or remove battery.
Battery fluid will cause burns, and overheated battery could cause thermal burns and may explode.

HANDLING HYDRAULIC FLUID (MIL-H-83282)

When handling hydraulic fluid (MIL-H-83282), observe the following:
— Prolonged contact with liquid or mist can irritate eyes and skin.

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

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

— Wear rubber gloves when handling equipment. If prolonged contact with mist is likely, wear an appro-
priate respirator.

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

HIGH VOLTAGE

High voltage exists in the electronic equipment compartments. Death on contact may result if personnel
fail to observe safety precautions.

SERVICING AIRCRAFT

When conditions permit, the aircraft shall be positioned so that the wind will carry fuel vapors away from
all possible sources of ignition. The fueling unit shall maintain a distance of 20 feet between unit and filler
point. A minimum of 10 feet shall be maintained between fueling unit and aircraft. Prior to refueling, the
hose nozzle static ground wire shall be attached to the grounding lugs that are located adjacent to the filler
openings.

WRN-2 Change 8
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JET BLAST

Occasionally, during starting, excess fuel accumulation in the combustion chamber causes flames to blow
from the exhausts. This area shall be clear of personnel and flammable materials.

RADIOACTIVE MATERIAL
Instruments contained in this aircraft may contain radioactive material (TB 55-1500-314-25). These items
present no radiation hazard to personnel unless seal has been broken. If seal is suspected to have been

broken, notify the redioactive protective officer.

RF BURNS

Do not stand near the antennas during transmission.

Change 8 WRN-3/(WRN-4 Blank)
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TECHNICAL MANUAL

REPORTING OF ERRORS AND RECOMMENDING IMPROVEMENTS

You can improve this manual. If you find any mistakes or if you know of a way to improve the procedures,
please let us know. Mail your letter, DA Form 2028 (Recommended Changes to Publications and Blank
Forms), or DA Form 2028-2, located in the back of this manual, direct to Commander, US Army Aviation
Systems Command, ATTN: AMSAV-MMD

Change 13

4300 Goodfellow Blvd., St. Louis, MO 63120-1798. A reply I

will be furnished to you.
Operator’'s Manual
OV-1D/RV-1D Aircraft
Page
CHAPTER 1. INTRODUCTION 1-1
CHAPTER 2. AIRCRAFT AND SYSTEMS DESCRIPTION AND OPERATION 2-1
Section . Aircraft 2-1
1. Emergency equipment 2-37
n. Engines and related systems 2-39
V. Fuel system 2-46
V. Flight controls 2—-49
Vi, Hydraulic and pneumatic systems 2-563
vil. Propeller group 2-56
Vil Utility systems 2-569
IX. Heating. ventilation, cooling, and environmental control unit 2-66
X Electrical power supply and distribution system 2-72
XI. Lighting 2-86
Xll. Flight instruments 2-89
X/, Servicing, parking, and mooring 2-96
CHAPTER 3. AVIONICS 3-1
Section /. General 3-1
. Communications 3-4
n. Navigation 3-12
v, Transponder and radar 3-46
CHAPTER 4. MISSION EQUIPMENT 4-1
Section I. General 4-1
1. Mission avionics 4-2
m. External stores 4-44F I
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D CHAPTER 1

' INTRODUCTION

1—1. General.

These intructions are for use by the operator.
They apply to Army Models OV-1D,

OV-—1D(C), and RV—1D Aircraft.

NOTE

This manual does not apply to pre-
production OV—1D- aircraft with
T53—L—15 engines installed. Un-
less otherwise indicated, all informa-
tion applicable to OV—1D aircraft
also applies to OV—1D(C) aircraft.

)

1—2. Warnings, Cautions, and Notes.

Warnings, cautions, and notes are used to
emphasize important and critical instructions and
are used for the following conditions:

l WARNING l

An operating procedure, practice,
etc., which, if not correctly fol-
lowed, could result in personal in-
jury or loss of life.

. CAUTION

An operating procedure, practice,
etc., which, if not strictly ob-

. served, could result in damage to
or destruction of equipment.

NOTE

An operating procedure, condition,
etc., which it is essential to high-
light.

1-3. Description.

The aircraft is a two-place, twin turboprop
aircraft featuring a midwing, triple vertical stabil-
izers, and a tricycle landing gear. The aircraft is
capable of performing missions of observation
surveillance and air control. In addition, the RV
—1D aircraft incorporates an Airborne Non-
Communications Emitter Locator Identification
(ELINT) system that supplies classification and
location of electronic emitters. This manual con-
tains the best operating instructions and proce-
dures for the OV—1D and RV—1D aircraft under
most circumstances. The observance of limita-
tions, performance. and weight/balance data
provided is mandatory; the observance of proce-
dures is mandatory, except when modification is
required because of multiple emergencies, ad-
verse weather, terrain, etc. Your flying experi-
ence is recognized, and therefore, basic flight
principles are not included. It is required that
THIS MANUAL BE CARRIED IN THE AIR-
CRAFT AT ALL TIMES.

1—4. Appendix A, References.

Appendix A is a listing of official publications
cited within the manual applicable to and avail-
able for flight crews.

1-5. Appendix B, Abbreviations and Terms.

Appendix B is a listing of abbreviations and
terms used throughout this manual.

Change 6/ 1-1
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1-6. Index.

The index lists, in alphabetical order, every
titled paragraph, figure, and table contained in
this manual. Chapter 7, Performance Data has
an additional index within the chapter.

1—-7. Army Aviation Safety Program.

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

1-8. Destruction of Army Materiel to Pre-
vent Enemy Use.

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

1-9. Equipment Serviceability Criteria.

Equipment serviceability criteria for the air-
craft are provided in TM 556—-1510~204-ESC.

1-10. Forms and Records.

Army aviator’s flight records and aircraft main-
tenance records which are 1o be used by crew-
members are prescribed in DA PAM 738-751 and
TM 55—-1500-342-23.

1-11. Explanation of Change Symbols.

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

a. Introductory material.

b. Indexes and tabular data where the
change cannot be identified.

1-2 Change 13

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

d. Correction of minor inaccuracies, such as
spelling. punctuation, relocation of material. etc.,
unless such correction changes the meaning of
instructive information and procedures.

1-12. Aircraft Designation System.

The designation system prescribed by AR
70-50 is used in aircraft designations as fol-
lows.

EXAMPLE = OV=-1D

OV - Basic mission and type symbol (observa-
tion/surveillance)

1 = Design number

D — Series symbol

1-13. Designator Symbols.

Designator symbols such as shall be
used in conjunction with text contents, text
headings, and illustration titles to show limited
effectivity of the material. (Refer to table 1—1.)
One or more designator symbols may follow a
text heading or illustration title to indicate pro-
per effectivity, unless the material applies to all
series and configurations within the manual. If
the material applies to all series and configura-
tions, no designator symbols will be used.
Where practical, descriptive information shall be
condensed and combined for all series to avoid
duplication.

1—-14. Use of Words Shall, Should, and May.

Within this technical manual the word “shall”
is used to indicate a mandatory requirement.
The word “should” is used to indicate a non-
mandatory but preferred method of accomplish-
ment. The word “may’” is used to indicate an
acceptable method of accomplishment.

Table 1—1. Designator Symbols

Symbol Aircraft Configuration
[ o | OV-1D and OV-1D(C)
[ R ] RV-1D




1
\.

TM 56-1510-213-10

CHAPTER 2

AIRCRAFT AND SYSTEMS DESCRIPTION
AND OPERATION

SECTION |. AIRCRAFT

2-1. General.

The OV=1D and RV-1D aircraft are two-
place, twin turboprop, Class 1B type aircraft
(figure 2—1) featuring a midwing, triple vertical
stabilizers, and a tricycle landing gear. The triple
vertical stabilizers permit installation of manual
instead of power controls, reduce radar reflectiv-
ity, and allow for low-ceiling hangar storage. The
fuselage is of semimonocogue construction,
seating a crew of two side-by-side. Design fea-
tures include hydraulically operated landing gear,
brakes, nosewheel steering, windshield wipers,
speed brakes, wide span flaps and inboard aile-
rons, and mechanically controlied elevators, rud-
ders, and outboard ailerons. For aircraft and
cockpit arrangements, see figures 2-—2
and 2-3.

a. Dimensions. Principal aircraft dimensions
are illustrated in figure 2—4.

b. Turning Diameter. The turning diameter of
the propellers is illustrated in figure 2—4.
Ground clearances and turning radius of the
\zﬂings and landing gear are illustrated in figure

-b5.

¢. Main Difference Table. Table 21 lists the
most significant differences between the
OV-=1D and RV=-1D aircraft.

2-2. Controls.

The control pedestal (figure 2—6), between
the pilot and right seat occupant, contains con-
trols that contribute to the operation of the air-
craft. The function of the control and the end
result produced when the control is moved to
each of its possible positions, is covered in the
applicable system.

2-3. Indicators.

a. The aircraft indicators are on the pilot's
instrument panel (figure 2—7) and the center
instrument panel (figure 2—9) above the control
pedestal.

b. A warning and caution light system pro-
vides the pilot with visual indication of an ab-
normal system operation. The system consists of
a caution annunciator penel, a MASTER CAU-
TION light, a WHEELS warning light, and a
MASTER CAUTION test switch (figure 2=10).
Refer to table 2—2 for the relationship between
caution annunciator panel lights and abnormal
system operation. For a detailed description and
operation of the warning and caution lights sys-
tem, refer to paragraph 2-40.

Change 8 2-1
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OoV-1D

OPTIONAL EQUIPMENT
OPTIONAL EQUIPMENT B-2.10-D0-1-1

Figure2—1. The OV~ 1D and RV~ 1D Aircraft (Sheet 1 of 2)

2.2
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RV-1D

OPTIONAL EQUIPMENT

Figure 2—1. The OV~ 1D and RV—1D Aircraft (Sheet2 of 2)
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ENTRANCE RAM AIRSCOOP  FUEL BOOST  MIDSECTION EQUIPMENT ~ COWLING DROPTANK  RECEPTACLE
HATCH PUMP DRAIN AND SURVEILLANCE EQUIPMENT (UNDER SIDE
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Figure 2—2. Aircraft General Arrangement (Sheet 1 of 2)
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Figure 2—2. Aircraft General Arrangement (Sheet 2 of 2)
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UPPEI UPPER AIR-
CONDITIO! .~ CONDITIONING
OUTLET
FOOT §
ADJUST,
N
=~ UTILITY LIGHT (2)
LOWER
MAP ’ AIR-CONDITIONING
OUTLET
- 2 MAP CASE
AIR-CONDITIO
o - AIR-CONDITIONING
AIR-CONDITIO BYPASS LEVER
BYPASS . FOOT
DIFFUSER
o HANDLE
|
— ENTRANCE
ENTR HATCH
: HANDLE
|
~ FOOT DIFFUSER
PARKING |
- = ICS FOOT SWITCH
DROP ( ~RADIO FOOT SWITCH
~ RELIEF TUBE
DIFFUSER” VIEW LOOKING FORWARD
— SUNSHADE
— RED FLOODLIGHTS
FLOC
~
OXYGEN HOSE
(SECURED)
\ FIRE
EXTINGUISHER
OXYG
~ CONTROL STICK
EJECTIC
~— RELIEF TUBE
STATION " STATION
VIEW LOOKING AFT G-2-10-D-3-1

Figure 2-3. Cockpit General Arrangement (Typical) (Sheet 1 of 2)
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% CENTER OVERHEAD
] / CONSOLE

RIGHT OVERHEAD
583233948 PANEL

;"0 & 0_.

MAGNETIC
|¢——————(STANDBY)
COMPASS

CENTER
./ GLARESHIELD

MISSION
EQUIPMENT
OR PANEL

E-2-10-D-3-2

' Figure 2 — 3. Cockpit General Arrangement (Typical) (Sheet 2 of 2)
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48 FT

e————— 15FT10IN.—
TAIL
SPAN

HORIZ WL 100

BLO.0

STATIC
TREAD
= 9FT1.95IN.™*

STA
0.00

VERTICAL | REF LINE

(RV-ID) STA- 3.50 - — | —

(OV-ID) STA- 5.75—‘
_ HORIZWL100 ! 12FT 8N
(HORIZONTAL B
REF LINE) ‘
— Ul samc
—GL5 3
STATIC st
WHEEL BA e ——
8.2 IN. 3.65IN.
ne MAX LENGTH (OV-D) 41 FT 1.37 N —_—
MAX LENGTH (RV-D) 41 FT 1
MAX HORIZONTAL (OV-ID) 40 FT 10.69 IN.
MAX HORIZONTAL (RV-ID) 40 FT 8.5 IN.
MAX HORIZONTAL (OV-ID WITH SLAR ANTENNA INSTALLED)
43 FT3.25 N,

Figure 2-4. Principal Dimensions



NOTE

CLEARANCES SHOWN ARE FOR
TAXIING USING POWER STEERING

OR FOR TOWING. REFER TO SECTION
X1l FOR ADDITIONAL INFORMATION
ON GROUND HANDLING AND
CHAPTER 8 FOR TAXIING.

OUTERMOST POINT (WING TIP)

."< ‘;\
N

TM 565-1510-213-10

GROUND CLEARANCES
(WINGS LEVEL)

VERTICAL STABILIZER 12 FT 8 IN.
WINGTIP 7FT 3IN.
PROPELLER
UPPER BLADE 13FT 2IN.
LOWER BLADE 3FT2IN.

35 FT 111N

TURNING POINT 821005

Figure 2~5. Turning Radius and Ground Clearance
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A CONTROL PEDESTAL (TOP VIEW) 8-210-0-6

Figure 2—6. Control Pedestal
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F-2-10-D-711

Q) Figure 2—7. Pitot’s instrument Panel (Typical) (Sheet 1 of 3)
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G Figure 2—7. Pilot’s Instrument Panel (Typical) (Sheet 20f3)

F-2.10.0-7-2

¢
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Legend for fig. 27

Mechanical clock A—13A
Autofeather armed light
Speed brake warning light
Airspeed indicator
Landing checklist
Fire detector test switch
Master caution test switch
Attitude navigation indicator ID—882/ASN
(approach horizon indicator)
9. Marker beacon light
10. Wheels warning light
11. Master caution light
12. Vertical velocity indicator
13. Height indicator ID—1345A/APN—171(V)
14. Windshield wiper control knob
16. Takeoff checklist
16. Altimeter-encoder AAU~32/A

ONOOPWON

TM 55-1510-213-10

17. Accelerometer indicator

18.  Vertical instrument display system (VIDS) display unit
19. Parking checklist

20. Oxygen regulator panel

21.  Course indicator ID—883/ASN

22.  Turn and slip indicator

23. Bearing distance heading indicator ID—-6638/U

24. Caution annunciator panel

25. BDHI/course selector panel

26. Free air temperature indicator

27. Standby attitude indicator ARU-42/A-2

27A. Dispenser Control Panel M130

28.  Operator’s control unit (OCU) C-10698/ALQ-147A(V)
29. Indicator 1P-1150/APR-39(V)

30. Control unit C-10412/APR-39(V)

31. Control unit C-9326/APR-39(V)

32. Control Panel C-10387/APR-44

Figure 2—7. Pilot’s Instrument Panel (Typical) (Sheet 3 of 3)

Table 2— 1. Main Difference Table OV— 1D and RV— 1D Aircraft

Item

IR (AN/AAS-24)

Digital Data Link Set (AN/USQ-61A( ))

Data Link (AN/AKT-18B)

SLAR (AN/APS-94F)

Camera KA-60C (Forward and Aft)

Camera KA-76 A

Flasher Pod LS-59A

Intercept Receiver Pods AN/ALQ-133 (Store
Stations 1 and 6)

IRCM Pod AN/ALQ-147A(V)1

Yes No
No Yes
Yes No
Yes No
Yes No
Yes No
Yes No
No Yes
Yes No

2-4. Landing Gear System.

The landing gear is a retractable tricycle-type
system with pneudraulic struts and pneumatic
tires. Aircraft operation should be from improved
fields. The gear is extended and retracted hy-
draulically by the hydraulic system (figure
2-29). Extension takes approximately 5.0 sec-
onds, whereas retraction time is approximately
3.0 seconds. To prevent inadvertent retraction of
the gear when the aircraft is on the ground, a
safety lock is incorporated in the landing gear

control system. It consists of a solenoid-actuated
pin that locks the landing gear handle to DOWN
position when weight is on the right main landing
gear (figure 2—11). In the event of failure of the
switch to actuate the solenoid, the LANDING
GEAR handle may be manually unlocked by the
pilot by means of a manual override release (land-
ing gear lock release) on the left side of the control
pedestal. Emergency extension of the landing
gear is provided by a one-shot pneumatic power
supply system (paragraph 2—29).

Change 107 2-13
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| WARNING I

If the LANDING GEAR handle is
in any position other than DOWN
and locked, the landing gear will
retract — even during engine
cranking.

NOTE
During high-speed taxiing, just be-
fore takeoff, or when taxiing over

undulating surfaces such as PSP,
the safety lock may be unreliable.

All data on pages 2-15 and 2-16, and figure 2-8 deleted.

72-14 Change 8

a. Landing Gear Handle. The LANDING
GEAR handle (figure 2—6) is a two-position
lever on the left side of the control pedestal. To
move the handle out of either the UP or DOWN
position, the handle shall first be moved to the
left to release it from the detent. The gear is
restrained in the up position by uplock hooks. To
extend the gear, the LANDING GEAR handle is
moved to the DOWN position, directing hydrau-
lic pressure to the gear and door actuating
cylinders. The door cylinders extend and the
doors open. As the doors approach the full-open
position, a cable actuated by the door move-
ment pulls the uplock hooks to the unlocked
position and permits the gear to extend. When
the gear reaches the full-down position, the
downlocks engage and lock the gear in the ex-
tended position. To retract the gear, the LAND-
ING GEAR handle is placed in the UP position.
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0210081

Figure 2—8. Pilot’s Instrument Panel-Round-Dial Engine Instrument
Configuration (Typical) (Sheet 2 of 3)
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I;_‘fesﬂ EI

n Figure 2—8. Pilot’s Instrument Panel-Round-Dial Engine Instrument
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Configuration (Typical) (Sheet 3 of 3)

C-2100-8-2
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_ TACAN
CONTROL PANEL
(C-8968/ARN-103)

- ADF
CONTROL PANEL
(C-7392/ARN-89)

Cvs

.~ COCKPIT STATUS
INDICATOR
(G-796)

FUEL QUANTITY FUEL FLOW
INDICATOR INDICATOR

£2.10-0-9
Figure 2—9. Center Instrument Panel (Typical)
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LANDING
GEAR
HANDLE
WARNING
LIGHT

MmN OE—-—O0OXR>

4

LAPS ABOVE
153 KNOTS

A LANDING GEAR HANDLE WARNING LIGHT

B cAUTION ANNUNCIATOR PANEL

te | semo -

C AUTOFEATHER ARMED LIGHT AND SPEED BRAKE ADVISORY LIGHT

£2.10-0-10-1 ‘
Figure 2-10. Caution Annunciator Panel, Caution and Warning Lights. ‘
and Test Switches (Typical) (Sheet 1 of 2)
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D FIRE DETECTOR AND MASTER CAUTION TEST SWITCHES

MARKER
BEACON

WHEELS

MASTER
CAUTION

E MASTER CAUTION, MARKER BEACON, AND WHEELS WARNING LIGHTS

D2-10-0-10-2

Figure 2— 10. Caution Annunciator Panel, Caution and Warning Lights,
and Test Switches (Typical) (Sheet 2 of 2)

This allows hydraulic pressure to be directed to
the up side of the gear and door actuating cy-
linders. The downlocks are unlocked and the
gear retracts. The landing gear must be fully
retracted before the outboard doors close. This
prevents the doors from entering the gear re-
traction path before the gear is raised.

b. Emergency Landing Gear Release Handle.
The emergency landing gear release (EMER L.G.
RELEASE) handle (figure 2—8) is a yellow and

black striped T-handle on the control pedestal.
To actuate the emergency landing gear release
system, the handle is pulled out, thus opening
the valve from the air bottle and forcing the
compressed air into the lines, extending the
gear. The emergency landing gear extension sys-
tem consists of a 3,000 PS| pneumatic system
utilizing dry compressed air or nitrogen. Since it
is a one-shot system, it provides for lowering
the gear only one time, and then must be
serviced.
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Table 2—2. Caution Annunciator Panel Lights

Light

llluminates to Indicate

# 1 FUEL PRESS
# 2 FUEL PRESS
#1ENG P3 TEST
# 2 ENG P3 TEST

#1 GEN
#2 GEN
#1INV
#2INV
#3INV
# 1 ENG CHIP
# 2 ENG CHIP
#1 ANTI-ICE GEN
#2 ANTI-ICE GEN
L DROP TANK
R DROP TANK
FUEL STRAINERS
| FUEL PuMPS
FUEL LOW LEVEL
IFF
INST PWR
INS
| BACK UP cOMP

AFT CAMERA TEMP LOW

AFT CAMERA TEMP HIGH
FWD CAMERA TEMP LOW
FWD CAMERA TEMP HIGH
AFCS

ANTI-ICE ON

One or both elements of No. 1 engine-driven fuel pump
have failed.

One or both elements of No. 2 engine-driven fuel pump
have failed.

Operation of the engine P3 switch during autofeather
system check. Will also glow upon actual autofeather.

Operation of the engine P3 switch during autofeather
system check. Will also glow upon actual autofeather.

Disconnection of No. 1 generator from primary bus.
Disconnection of No. 2 generator from primary bus.
Failure of No. 1 inverter.

Failure of No. 2 inverter.

Failure of No. 3 inverter.

Metallic contamination of No. 1 engine oil system.
Metallic contamination of No. 2 engine oil system.
Failure of No. 1 engine anti-ice generator.

Failure of No. 2 engine anti-ice generator.

Zero fuel pressure from left drop tank.

Zero fuel pressure from right drop tank.

One or both main fuel filters may become bypassed.
Failure of both main tank fuel boost pumps.

Fuel in main tank is less than 290 pounds.

When transponder fails to reply to mode 4 interrogation.
Loss of power to instrument AC bus,

Failure of inertial navigation system.

Failure of power source of backup compass
system.

Low temperature in aft camera compartment.
High temperature in aft camera compartment.
Low temperature in nose camera compartment.
High temperature in nose camera compartment.

Autopilot gyro is not erected or autopilot disengage button

has been pressed.

ENGINE DE-ICING switch is ON when aircraft is on the
ground.

2-20 Change 3



NOTE

The LANDING GEAR handle can be
in either the DOWN or the UP posi-
tion before using the emergency
gear extension system. However,
the gear handle warning light will be
on if the handle is not in the DOWN
position.

c. Landing Gear Handle Warning Light. The
landing gear warning light (figure 2—10) is in
the translucent portion of the LANDING GEAR
handle. This red light will illuminate whenever
the position of the nose and main gear does not
agree with the position of the LANDING GEAR
handle. The light will also illuminate if the
master caution test switch is placed in the TEST
position.

d. Wheels Warning Light. The WHEELS
warning light (figure 2—10) is a rectangular
warning light on the pilot's instrument panel.
This light will flash when either or both POWER
LEVERS are moved out of the TAKEOFF range if
the landing gear handle is up and the flap han-
dle is in any position other than up. The light
will also illuminate if the master caution test
switch is placed in the TEST position.

e. Landing Gear Position Indicator. The land-
ing gear position indicator, part of the wheels
and flaps position indicator, is on the center
instrument panel (figure 2—9). The position of
both nose and main gear is shown in the down
and locked or the up and locked positions, and
also in any unsafe position. In an unsafe posi-
tion, the indicator will display white diagonal
lines.

2—-6. Power Steering System.

The power steering system is controllied from
the cockpit by a mechanical linkage connecting
the rudder pedals to the nosewheel steering
damper. The system is powered by the 3,000
PSI aircraft hydraulic system (figure 2—29) and

TM 55-1510-213-10

is energized when the PWR STEER switch (fig-
ure 2—21) is in the ON position and the nose
gear shock strut is compressed. The switch is a
two-position toggle switch on the center of the
glareshield. In the ON position and in conjunc-
tion with the compressed nose gear shock strut,
the switch energizes a shutoff valve connecting
one port of the steering damper to the hydraulic
pressure. In the OFF position, the shutoff valve
is deenergized, opening both ports of the steer-
ing damper to the hydraulic return line. See
figure 2—5 for the minimum turning radius with
nosewheel steering.

2-6. Brake System.

a. The brake system consists of two dual-disk
type brakes, two power boost master brake cyl-
inders, and a dual parking brake valve. Hydraulic
system pressure (3,000 PSI|) powers the master
cylinders. The toe brake sections of the rudder
pedals are connected by a series of
pushrods to the master cylinders, which actuate
the brakes. The PARK BRAKE handle (figure
2-3). beneath the pilot's instrument panel on
the left side of the cockpit, is provided for set-
ting the parking brake. To engage the parking
brake, pull the PARK brake handle, press and
release the brake pedals, and release the PARK
brake handle. Pressing the brake pedals releases
the parking brake. No emergency power boosted
brake system is incorporated. however, hydraulic
(unboosted) brakes are available in the event of
failure of the power boost system.

b. To reduce maintenance difficulties and
wheel and brake failure, it is important to use
wheel brakes properly. Repeated excessive ap-
plication of brakes without allowing sufficient
time for cooling between applications will cause
temperature increases to a dangerous degree,
which may result in complete breakdown of the
brake structure, failure of brake disk and wheel
structure, and blowing of tires. This can also be
caused by excessively short stops from high
rates of speed and dragging brakes for an ap-
preciable distance while taxiing at slow speeds.
The following precautions should be observed
when practicable:

2-21



TM 56-1510-213-10

Figure 2—11. Landing Gear Lock Release

(1) Immediately after landing or at any
time when there is considerable lift on the
wings, extreme care should be used during any
brake applications to prevent skidding the tires
and causing flat spots. Proper traction cannot be
expected until the tires are carrying heavy loads.
In the event that maximum braking is required
after touchdown, propellers should be reversed
immediately and the brakes applied smoothly
and evenly after the aircraft has decelerated.

f2) With the landing gear remaining ex-
tended, at least 10 minutes should be allowed
to elapse between landings where maximum
braking is applied to permit adequate time for
brakes to cool.

(3) With the landing gear retracted., at
least 30 minutes should be allowed to elapse
between landings to permit adequate time for
brakes to cool when maximum braking is
applied.
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(4) At the first indication of brake mal-
function, the aircraft should be controlled
through the use of both forward and reverse
thrust and nosewheel steering.

(5) Advantage should be taken of the full |
length of the usable runway during the landing
roll in order to minimize the use of brakes.

(6) The brakes should not be dragged
when taxiing, either intentionally or inad-
vertently. Personnel should insure that toe brake
pressure is not applied when opersting the rud-
der pedals. Normally the brake linkage is ad-
justed to prevent inadvertent toe pressure when
operating the rudder pedals.

(7) For short landing rolls, reversing the
propellers and a single, smooth application of
the brakes with constantly increasing pedal
pressure is most desirable.

(8) To prevent damage during landing,
brakes must not be set and locked during flight.
It is advisable to apply and release the brakes s
few times before landing to determine by feel
whether the brake system is functioning prop-
erly. If the pedals feel spongy or soft, it may be
possible to pump up the brakes before landing
to insure the best possible operation.

(9) Unless new wheel brakes are properly
broken in, adequate braking action may not be
available for ground engine runup. Apply hsrd
pedal pressure to new brakes four times during
taxiing, allowing them to cool each time.

2-7. Escape Hatch.

The escape hatch (figure 2—2) is the section
making up the cockpit roof directly over the
occupant’s heads. The escape hatch pneumatic
jettison system is a self-contained system used
to jettison the escape hatch. The system is actu-
ated by the escape HATCH JETTISON handle
(figure 2~12), that must be rotated 90° clock-
wise and pulled.
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2-8. Entrance Hatches, Boarding and Ac-
cess Ladders.

CAUTION

Do not release boarding ladder on
right side when SLAR antenna is
installed. Upon release, the ladder
may hit the antenna and damage
it.

The pilot and airborne systems specialist each
have their own entrance hatch and boarding
ladder (figure 2—13). The hatches contain bub-
ble windows and are opened by two external
hatch handles. From the cockpit, the hatches are
opened with the internal hatch handles (figure
2-3). When open, the hatches are supported by
a spring bungee assembly. A handgrip on the
glareshield is used to aid the pilot in entering the
cockpit. A wing access ladder (figure 2-14) is
flush-stowed on the right side of the fuselage near
the inboard flap. It is used to obtain access to the
top of the aircraft. The ladder is released by press-
ing a flush latch in the ladder step. The latch is
released from a bracket that secures the ladder in
the retracted position. After releasing the latch,
the ladder must be pulled down to extend. To
stow, the ladder must be pushed up flush with
the fuselage. The wing access ladder shall be
secured prior to flight. The boarding ladder on the
pilot’s side is released by pressing in the kick-plate,
located forward of the ladder. On the specialist’s
side, the SLAR antenna is used as the boarding
ladder, when installed. When the SLAR antenna
is not installed, the specialist uses a boarding
ladder similar to the pilot’s. To release the
specialist's boarding ladder, push in slide-lock
button, on the boarding ladder. and pull down
slide to unlock the ladder. Then, press in kick-
plate, forward of the ladder, to release ladder.
Both boarding ladders cannot be stowed from
the inside of the aircraft, and must be stowed by
maintenance personnel, before flight.

2-9. Seats.

Two MK-J5D rocket assisted ejection seat
systems (figure 2—15) are utilized. Each seat
system consists of an ejection gun, main beam
assembly, seat bucket (28), drogue parachute
container (23), drogue gun (26), time release
mechanism (20). personnel parachute container
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and harness assembly (figure 2~ 18), rigid seat
survival kit (RSSK) (figure 2—18). emergency
oxygen system (15 through 18, figure 2~ 15),
guillotine system (35 and 36), M119 tip-off
compensating rocket (TCR) (38), and personnel
lowering device in the right and left thigh sup-
ports (39). The seat provides safe escape at
speeds from 60 knots airspeed on the ground
(straight and level) through the flight envelope
shown in figure 2=17. For high-altitude ejec-
tion, the seat has a barostat control, which is
part of the time release mechanism, attached to
the seat. The control delays opening of the per-
sonnel parachute and separation of the occupant
from the seat until the occupant has descended
to an altitude of 14,000 to 15,600 feet above
sea level. Upon ejection of the seat from the
aircraft, the AN/APX—72 transponder (IFF) is
automatically triggered. A schematic diagram of
the seat system is given in figure 2=19. The
seat is secured in a safe condition on the
ground by the installation of seven ejection seat
ground lock safety pins (figure 2—54).

a. Ejection Gun. A medium velocity, long
stroke cartridge actuated gun provides initial
thrust for the ejection seat and occupant. The
channel members mounted on opposite sides of
the cylinder serve as guides to the seat. The
ejection gun is attached to the bulkhead behind
the seats in two places. Three explosive charges
(one primary and two auxiliary) are used for
ejection of the seat. The primary charge is
placed in the top of the tube, under the firing
mechanism. When the upper firing handle (4,
figure 2—15) or the lower firing handle (34) is
pulled, the primary cartridge is fired forcing the
seat upward. With further movement of the seat,
successive ports are opened, allowing the lower
and upper auxiliary charges to be fired, pro-
pelling the seat and occupant from the aircraft.

b. M119 Tip-off Compensating Rocket (TCR).
The TCR, (38, figure 2—15), attached to the

" bottom of the seat, is fired immediately after

ejection. The TCR initiator is attached to a cable
approximately 5 FT 4 IN. long. One end of the
cable is attached to the stationary rails, causing
the cable dispenser (37) to feed out the cable as
the seat rises. When the cable has been com-
pletely fed out, the initiator ignites the TCR. The
thrust of the TCR positions the seat in the cor-
rect attitude for deployment of the drogue chute
and optimal seat position for subsequent with-
drawal of the personnel parachute.
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Figure 2— 13. Entrance Hatches and Boarding Ladders
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Figure 2—14. Wing Access Ladder

c. Seet Assembly. The seat assembly consists
of two vertical side beams bridged by three
horizontal crossmembers supporting the seat
pan, drogue parachute container (23, figure

Legend for fig. 2—15.

Link line

Drogue parachute withdrawal line
Face blind locking mechanism
Upper firing handle

Personnel parachute riser
Personnel parachute container
Backplate with lumbar support
Seat belt

Rigid seat survival kit cushion

10. Leg restraint quick-release garters
11. Leg restraint cords

12. Manual override handle

13. Seat height adjustment switch

14. Electrical disconnect

16. Emergency oxygen quick-release pin
16. Emergency oxygen quick-disconnect fitting
17. Emergency oxygen manual control
18. Emergency oxygen cylinder

19. Time release mechanism trip rod
20. Time releass mechanism

21. Parachute restraint strap (long)

CONONIWN =

2-16), drogue gun (26), and time releass
mechanism (20). The middle crossmember is the
top support of the seat raising jack, the lower
end of which is attached to a beam at the rear
of the seat bucket (28). The inertia re®l mecha-
nism is mounted above the top support of the
seat raising jack and is capable of supporting
the seated occupant in his harness and prevent-
ing him from being thrown forward in the event
of a crash landing. The vertical beams support
the drogue gun and the time release mech-
anism. The purpose of the drogue gun is to
extract the drogue parachute withdrawal line (2)
and drogue parachute. The drogue parachute
container (23) is bolted to the upper portion of
each vertical beam and houses the face blind
and drogue parachute. The sides of the drogue
parachute container extend upward to form
overhead hatch breakers, permitting through-
the-hatch ejections. Four guide tracks, boited to
the lower portion of the seat main beams (two
per beam). guide the seat bucket assembly in
height adjustment. The seat bucket assembly
supports the occupant and is the only part of
the seat that moves with height adjustment. A
seat height adjustment switch (13), on the right
side of the seat bucket, controls the height ad-
justment. Additional items fitted to the seat are

22. Parachute restraint strap (short)

23. Drogue parachute container

24. Link line

25. Top latch plunger (with handwheel installed)

26. Drogue gun

27. Drogue gun trip rod

28. Seat bucket

29. Leg restraint roller bracket

30. Leg restraint quick-release pin

31. Inertia reel manual control lever

32. Leg restraint cord lock-release lever

33. Leg line snubber release ring

34. Lower firing handle

35. Guillotine ignitor

36. Guillotine head assembly

37. Tip-off compansating rocket cable dispenser

38. M119 Tip-off compensating rocket (TCR)

39. Thigh support and personnel lowering
device

40. Emergency oxygen disconnect lanyard

41. Emergency oxygen hose

Figure 2—15. Ejection Seat (Sheet 1 of 2)
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Figure 2—15. Ejection Seat (Sheet 2 of 2)
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a lower firing handle (34), manual override lever
(12), inertia reel manual control lever (31),
M119 tip-off compensating rocket (TCR) (38), a
lumbar contour support backplate (7) that pro-
vides for the occupant's comfort and protection,
thigh support cushions that house the personnel
lowering device (39), and a leg restraint cord
lock-release lever (32) for the leg restraint cords
(11). The dual leg restraint mechanism pulls and
holds the occupant’'s legs together during ejec-
tion by means of the leg restraint cords attached
to the two quick-release leg garters (10) that
are attached secureiy just below the knees.
Slack is provided for leg movement during nor-
mal flight. When the seat is ejected, the initial
movement of the seat takes up the slack in the
cords, pulling the occupant’s legs tight together.
Further movement of the seat tightens the
cords, shearing the rivets on the roller brackets,
separating the cords from the aircraft. The leg
restraint cords are automatically released from
their locks when the time release mechanism
actuates.

d. Personnel Parachute and Harness Assem-
bly. The fitted harness (1, figure 2—16) worn by
the occupant is sized to fit his body. A 28-foot
personnel parachute is housed in a fiberglass

container (10) near the top of the ejection seat.’

The personnel parachute provides a safe descent
for the occupant at approximately 18 feet per
second. The short and long parachute restraint
straps (7 and 8) secure the personnel parachute
to the ejection seat. The harness assembly and
the center lap belt provide a means of attaching
the occupant to the ejection seat. Quick-release
type fittings are provided for attachment to
adapters on the parachute risers (6) and the
rigid seat survival kit.

e. Rigid Seat Survival Kit (RSSK). The RSSK
container is of rigid fiberglass construction that
includes a retention assembly for the seated
occupant (figure 2—18). The survival kit assem-
bly fits in the seat pan and is secured by two
lower attachment lugs, which are released only
when the time release mechanism or the manual
override handle are actuated. An occupant re-
tention assembly is attached to both sides of the
survival container and clips to a center lap beit
that is integrated with the personnel harness. To
gain access to an equipment bag containing the

,'?8

survival gear, there are grip handles. which
when squeezed and pulled, release a locking
assembly separating the container bottom and
the lid assembly. To remove the survival kit
assembly from the seat bucket, disarm the guil-
lotine system, release the retention lugs by mov-
ing the manual override handle to the up
(unlock) position, and lift survival kit assembly
from seat bucket.

f. Personnel Lowering Device. The ejection
seat contains a personnel lowering device,
stowed in the right and left thigh support cush-
ions (39, figure 2—15.) The lowering device af-
fords a means for safely descending from a tall
tree or other obstacles after parachute descent.
The personnel lowering device, when stowed,
aids the thigh support cushions to absorb the
G-forces during ejection acceleration and pro-
vides added thigh support for occupant comfort
during normal flight. Each thigh support pad is
retained to the seat bucket by hook and pile,
and to the seat cushion by means of a zipper.
During seat-man separation, the thigh pads
separate from the seat bucket, but are retained
to the seat cushion by the zipper. The personnel
lowering device consists of 150 feet of tubular
nylon line, a snap hook and ring, and the lower-
ing mechanism. The line is 2,300 pounds break-
ing strength tubular nylon. The end of the line is
folded and sewn to preclude disengagement of
the line from the lowering mechanism. The last
25 feet of lowering line is distinctly markad to
indicate the approach of the line end. The snap
hook and ring are on the free-end of the lower-
ing line in the left thigh support pad. A locating
strap is connected to the ring and snapped to
the seat cushion for easy access for use. The
lowering mechanism consists of a frame with a
fixed bar, and a sliding bar with serrated face.
The line is reeved under the fixed bar and
around the sliding bar to allow controlled play-
out of the line.

g. Inertia Reel. The inertia reel mechanism is
housed between the seat center support brack-
ets. The components are the spring-loaded strap
retraction reel, a loop strap snubber, a loop
strap, and a harness lock. Both seats are con-
trolled by a three-position lever (31, figure
2-15) on the left side of the seat bucket. In the
forward locked position, forward movement is
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Fitted harness

Harness adjustment buckles
Parachute attachment fittings
Roller yokes

Loop strap

Parachute risers
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Parachute restraint straps (short)
Parachute restraint straps (long)
Personnel parachute rip-cord D-ring
Personnel parachute fiberglass container
Lumbar back rest

Figure 2 - 16. Personnel Parachute Container and Harness Assembly
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MINIMUM EJECTION ALTITUDE IN FEET
(ZERO TIME DELAY)

(MAN'S UNCLOTHED WEIGHT —220 LB )

~ GROUND LINE

VELOCITY, DIVE ANGLES, SINK RATE, AND BANK ANGLES (ADVERSE ATTITUDES)

NOTE

THE CURVES ON THIS CHART

REPRESENT THE EJECTION SEAT
CAPABILITY AND ARE THE MINIMUM
ALTITUDES AT WHICH EJECTION

MUST HAVE BEEN INITIATED.

THEY DO NOT INCLUDE ADDITIONAL
ALTITUDES REQUIRED FOR HUMAN
REACTION TIME (DECISION AND ACTION).

MINIMUM EJECTION ALTITUDES FOR
DIVE ANGLES, SINK RATES, AND BANK
ANGLES ARE FOUND AT THEIR
RESPECTIVE INTERSECTIONS WITH

THE VELOCITY CURVES, AND ARE READ
ON THE MINIMUM ALTITUDE ORDINATE
SCALE.
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WARNING

EFFORT TO RECOVER FROM SPINS

OR UNCONTROLLED FLIGHT
SHOULD NOT BE CONTINUED
BELOW 5000 FEET (AGL).

Figure 2—17. MK—J5D Ejection Seat Capabilities Chart
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Figure2—18. MK—J5D Rigid Seat Survival Kit(RSSK)

prevented by the snubber, and any slack is taken
up by the reel. keeping the harness loop strap
taut. When the lever is cycled through the aft
position, the snubber uniocks and the lever is
spring-loaded to the autolock position. In the
autolock position, the loop strap may be ex-
tended, allowing the occupant to move forward,
end will lock when subjected to approximately a
2 to 3 G force.

h. Time Releese Mechenism. The time re-
lease mechanism, on the right side of the main
beam, automatically delays extraction of the
main parachute until the seat has been retarded
and stabilized by the drogue parachute. The time
delay does not exceed 1.65 to 1.85 seconds
unless ejection takes place above 14,000 to

15,600 feet; then the barostat prohibits any
further action until the seat has descended to
the proper altitude. If conditions are met, the
time release mechanism actuates, releases the
drogue parachute from the scissor shackle, un-
locks the harness, and releases the face blind
and leg restraint cords. The pull of the drogue
parachute is then transferred, through the para-
chute withdrawal line, to the canopy of the per-
sonnel parachute to effect its deployment. If the
time release mechanism fails, the harness locks,
and the face blind and leg restraint cords must
be released by operating the manual override
handle (12, figure 2—15) on the seat pan. The
personnel parachute must then be deployed by
manually pulling the parachute D-ring on the
parachute pack (9, figure 2—16). The opening
forces of the personnel parachute will separate
the occupant from the seat.
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i. Seat Height Adjustment Switch.

CAUTION

Do not operate the seat height
adjustment switch (13, figure
2-156) for more than 1 minute
(maximum) during any 8-minute
period of time. Extended operation
will shorten the seat raising ac-
tuator service life.

The seat height adjustment: switch, on the
right side of the seat, is a three-ppsition mo-
mentary toggle switch. The switch is spring-
loaded to the neutral position. By moving the
switch forward, the seat bucket is lowered. In
the aft position, the seat is raised.

J. Inertia Reel Manual Control Lever. The in-
ertia reel manual control lever (31, figure 2—15)
is a three-position lever on- the left side of the
seat bucket. The lever is spring-loaded to the
autolock (center) position. In this position, the
loop strap (5, figure 2—16) may extend. In the
forward position, the loop strap is locked and
may not be extended. When cycled to full aft
position, the lever releases the loop strap lock
and returns it to the autolock position.

k. Leg Restraint Cord Lock-Release Lever.
The leg restraint cord lock-release lever (32, fig-
ure 2—15) is a two-position lever on the left
side of the seat bucket. Placing the lever in the
aft position releases the upper end of the leg
restraint cords. The forward position is the nor-
mally locked position of the lever.

| Leg Line Snubber Release Rings. The leg
line snubber release rings (33, figure 2—15) are
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at the forward lower edge of the seat bucket
When pulled, these rings allow the occupant to
pull the leg restraint cord forward in order to
provide sufficient slack for comfortable leg
movement.

m. Upper Firing Handle. The upper firing han-
die (4, figure 2—15) is on the front of the seat
above the occupant's head. The handle is con-
nected to the ejection gun sear through the face
blind and cable. It must be retained by the face
blind locking mechanism (3) at all times except
during flight. It is the responsibility of the pilot
or right seat occupant to lock or unlock the
upper firing handle.

NOTE

There is no interlock between the
upper firing handle or the lower fir-
ing handle and the overheed hatch
when either firing handle is pulled.
The hatch may be jettisoned by
pulling the hatch jettison handle if
time permits.

n. Lower Firing Handle. The lower firing han-
die (34, figure 2—15), on the front of the seat
bucket between the occupant's legs, is used to
initiate ejection at low altitude and/or during
uncontrolled flight. A safety guard is mounted in
front of the lower firing handle to prevent it
from being extracted inadvertently. Rotating the
guard to the right and down unlocks the guard
and permits access to the firing handle. The
guard shall be up (locked) at all times except
during flight. It is the responsibility of the occu-
pant to lock or unlock the lower firing handle.

0. Manual Override Handle. The manual over-
ride handle (12, figure 2—15), on the foward
right side of the seat bucket, is a two-position




lever with a locking clutch and is normally in the
down (locked) position. To operate the manual
override handle, the trigger and handgrip must
be squeezed and the handle pulied up and aft.
When the manual override handle is pulled, the
following actions take place: the face blind han-
dle (upper firing handle) and the lower firing
handle are locked in position to prevent acciden-
tal firing of the ejection gun if it has not been
fired: the leg restraint cords, the seat retention
system, the personnel parachute and survival kit
assembly are released, freeing the occupant
from the seat. and the guillotine system is
activated.

p. Guillotine System. The guillotine system
provides a method of ballistically cutting the
withdrawal line and separating the personnel
parachute from the drogue system. Operation of
the manual override handle causes a cartridge to
be fired. Gas pressure produced by the explod-
ing -cartridge actuates the guillotine blade that
severs the withdrawal line. The guillotine system
consists of the following: interconnecting linkage
and operating levers to the manual override sys-
tem, breech assembly, flex lines and piping. and
the guillotine blade assembly.

q. Emergency Oxygen System. The automati-
cally activated oxygen system provides an emer-
gency source of oxygen under pressure for ap-
proximately 10 minutes. The emergency oxygen
bottle is attached to the aft right side of the
seat bucket. During ejection, a lever attached to
the bucket strikes a pin to activate the oxygen
bottle automatically. A manual release handle
(green apple), on the upper right side of the seat
bucket, is provided for manual activation of the
bottle.

r. Ejection Sequence. The following is a de-
scription of the sequence for a normal ejection
and automatic separation from the seat (figures
2—-19 and 2-20):

(1) When the otcupant pulis either the
face blind handle (upper firing handle) or the
lower firing handle, the primary cartridge in the
ejection gun is fired.

TM 55-1510-213-10

(2) As the seat and occupant start to rise,
the following concurrent events take place:

(a) The heat and pressure from the pri-
mary cartridge ignites the lower and upper aux-
iliary cartridges, providing the necessary thrust
to clear the aircraft.

(b) The drogue gun sear is extracted
from the drogue gun, and the time release
mechanism sear is extracted from the time re-
lease mechanism. A micro switch mounted on
the seat gun activates the emergency control
circuits in the transponder.

(c) Dual leg restraint cords tighten,
pulling the occupant’'s legs together to prevent
injury as the ejection seat leaves the flight com-
partment. As the seat and occupant continue to
rise, rivets in the leg restraint cord roller brack-
ets shear, freeing the lower end of the cord from
the cockpit floor. The occupant’s legs are still
held securely together by the upper cord locks
and the snubbers.

(d) The emergency oxygen system is
activated whether needed or not.

(e) The tip-off compensating rocket
(TCR) initiator cable, attached to the ejection
gun crossbeam, is deployed from its storage
drum as the seat rises from the aircraft. When
the ejection gun is approximately nine inches
from full extension, the TCR initiator cable is
fully extended. As the ejection seat continues to
rise, the firing pin sear of the rocket motor
initiator is withdrawn activating the rocket mo-
tor. Thrust from the M119 TCR positions the
ejection seat in the correct attitude for rapid
unrestricted deployment of the drogue para-
chute, and increases the seat trajectory height.

(3) The seat is now clear of the aircraft
with the occupant held securely in place by the
loop strap and parachute harness assembly, lap
belt, rigid seat survival kit assembly, and leg
restraint cords. The drogue gun fires 0.5 sec-
onds after the sear is withdrawn from the
drogue gun.
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Figure 2—19. Ejection Seat Schematic (Sheet 1 of 2)
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(4) The TCR has positioned the ejection
seat in the proper attitude for drogue parachute
deployment. The drogue gun fires, forcibly ex-
tracting the drogue parachute. The drogue para-
chute then inflates, stabilizing and decelerating
seat and occupant.

(5) If ejection takes place above 14,000 to
16,600 feet, the barostat, on the time release
mechanism, inhibits any further action until the
seat and occupant have fallen to an altitude of
15.500 to 14,000 feet.

(6) |f the ejection occured below the bar-
ostat setting, the time release mechanism actu-
ates 1.65 to 1.85 seconds after the sear has
been withdrawn. The following functions are
performed simultaneously through mechanical
linkage:

(a) The scissor holding the drogue
shackle to the ejection seat opens, releasing the
drogue parachute.

(b) The pull of the drogue parachute is
then transmitted through the link line to the
personnel parachute, extracting it from its pack
for deployment.
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(c) The attachment points holding the
occupant and survival kit to the seat release.

(d) The upper lock fitting of the leg re-
straint cords releases, freeing the occupant's
legs from the seat.

fe) The face blind attachment discon-
nects from the drogue container. This insures
absolute separation if the occupant’'s hands are
frozen to the face blind handle.

(f) Temporary restraint of the occupant
in the ejection seat is maintained by two spring-
loaded sticker clips. The sticker clips prevent
collision of occupant with ejection seat during
the separation process. This is done by providing
enough restraint to effect a positive separation
of occupant from ejection seat in response to
the opening forces of the personnel parachute.
The opening forces overcome the spring tension
of the sticker clips, thus causing the seat and
occupant to separate. The separation action au-
tomatically disconnects the emergency oxygen
hose from the occupant at the oxygen quick-
disconnect fitting.

(7) The occupant then descends on a
28-foot personnel parachute.

SECTION Il. EMERGENCY EQUIPMENT

2-10. Description.

The emergency equipment used in the aircraft
is described in the following paragraphs. Refer
to Chapter 9 for emergency procedures, opera-
tion of emergency exits, and location of all
emergency equipment.

a. First Aid Kit. A first aid kit is behind the
sloping console within reach of either occupant
(figure 9—1).

b. Hand Fire Extinguisher. The fire extin-
guisher is on the left side of the pilot's seat
within reach in the event of fire. It is filled
with 1 quart of bromotrifiuoromethane under
pressure (figure 9—1).

c. Escape Hatch Jettison System. The escape
hatch (figure 2—2) is the section making up the
cockpit roof directly over the occupant’'s heads.

The self-contained system includes an air bottle,
a cam mechanism, a pneumatic actuator, and a
lanyard-operated firing pin. The escape HATCH
JETTISON handle (figure 2—12) is a yellow and
black striped T-handle that is used to actuate
the escape hatch jettison system. The handle
must be rotated 90° clockwise and pulled to
jottison the hatch. Jettisoning of the hatch oc-
curs in two successive operations. The actuator
first drives the cam mechanism that disengages
the hatch from the fuselage structure, and then
it flings the hatch up into the airstream, which
carries the hatch away from the aircraft. Hatch
jettison pressures are shown in figure 2—51.

d. Fire Detection System. The fire detection
system provides a warning to the pilot if a fire
or an overheated condition occurs in either en-
gine. Each engine’s system is a continuous-type,
automatic-resetting detection system consisting
of a control unit, sensing elements in the engine
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and nacelle area, warning lights, and connectors.
A test switch is used to check the operation of
both systems simultaneously. The system is
powered from the primary bus and is protected
by circuit breakers. The sensing elements are
wired in series with the warning lights and in
the normal condition present an open circuit.
When excessive temperatures exist in areas in
which the sensing elements are located, the
electrical resistance of the ceramic material in
which the element wires are encased decreases
rapidly, allowing current to pass. This completes
the circuit and causes the warning light to illu-
minate.

(1) Fire Detector Switch. The FIRE DE-
I TECTOR switch (figure 2—7) on the pilot’s in-
strument panel, is a toggle switch with ON and
momentary TEST positions. In the ON position,
the fire detection circuit will provide an indica-
tion of an engine fire or an overheat condition,
and the respective fire pull warning light will
illuminate. In the TEST position, the fire de-
tection circuit is completed, and the fire pull
warning lights will illuminate.

(2) Fire Pull Warning Lights. The fire pull
warning lights are in the two fire handles (figure
2-21) on the center glareshield. The corre-
sponding handle, labeled FIRE #2 PULL, will
illuminate if an engine should catch fire or
overheat.

e. Fire Extinguishing System. The fire extin-
guishing system consists of two containers (bot-
tles) with extinguishing agent, bromotrifluorome-
thane, and the necessary lines running to each
engine. Normally, the No. 1 bottle provides the
extinguishing agent for the No. 1 engine and the
No. 2 bottle for the No. 2 engine. However,
both bottles can be, and are, discharged to
either engine in the event of fire. Discharge of

FIRE EXTINGUISHER

the agent takes place through the line ends in
the nacelle, eliminating the need for nozzies. A
pressure versus temperature chart is on the
bulkhead adjacent to the two containers.

(1) Engine Fluid Shutoff Switches.

NOTE

When the ENGINE MASTER NO. 17
or ENGINE MASTER NO. 2 circuit
breakers are pulled, the associated
engine fuel shutoff velve cannot be
closed.

The engine fluid shutoff switches operate in
conjunction with the fire handles (figure 2—21)
and are located, together with the handies. on
the center glareshield. Power for fuel shutoff
associated with the fire handle is provided by
the primary bus, through the ENGINE MASTER
NO. 1 and NO. 2 circuit breakers, whereas
power for hydraulic shutoff comes from the
secondary bus through the HYD SOV circuit
breaker. Pulling the fire handles out, closes the
hydraulic and engine fuel shutoff valves.

(2) Fire Extinguisher Switches. The fire ex-
tinguisher switches are three-position toggle
switches covered by the fire handles (figure
2-21). Power for these switches is provided by
the primary bus through the FIRE EXT NO. 1
and NO. 2 circuit breakers. After pulling the No.
1 engine fire handle, placing the switch for the
No. 1 engine in the No. 1 position directs the
extinguishing agent from the No. 1 bottle into
the No. 1 nacelle. In the ALT position, the agent
in the No. 2 bottle is directed to the No. 1
engine. The switch for the No. 2 engine oper-
ates in a similar manner.

FIRE EXTINGUISHER

SWITCH SWITCH
1
Ono.t ar O @_— @
FIRE * 1 PULL FIRE * 2 PULL
N~ v T
HANDLE AND POWER STEERING HANDLE AND

WARNING LIGHT

SWITCH

WARNING LIGHT

Figure 2—21. Center Glareshield
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(3) Overboard Thermal Discharge Indicator.
“The overboard thermal discharge indicator assem-
bly, mounted on the right side of the fuselage at
Fuselage station 146.111, provides an immediate
wvisual check on the condition of the fire extin-
guisher system and containers. The overboard
thermal discharge indicator assembly will eject its
red disc when one or more of the fire extinguisher
containers has discharged due to an overtempera-
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ture condition within the forward baggage com-
partment. When the temperature in the forward
baggage compartment exceeds approximately
220°F, a fusible disc, located in the filler port of
the fire extinguisher containers, will blow out and
provide a path for the abnormally high pressures
developing in the containers to escape through
the overboard discharge line and overboard at the
overboard thermal discharge indicator assembly.
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SECTION Iil. ENGINES AND RELATED SYSTEMS

2-11. Engines.

a. The aircraft is powered by two T63-—
L=701 or T63—L—701A gas turbine engines
(figure 2—22), turning three-bleded hydromatic
propeliers. No distinction is mede between left
or right installations. Refer to Chapter 6 for a
description of the operating limitations.

NOTE

For the purpose of this manuasl, no
distinction is made between the
T63=L-701 and T53—-L-701A
engines.

b. The major systems of the engine are: the
engine cooling and pressurization system, induc-
tion system, engine inlet anti-icing/deicing sys-
tem, engine fuel control system, oil supply sys-
tem, ignition system, and starting system.

2-12. Engine Cooling and Pressurization
System.

Engine cooling and pressurization is provided
by compressed air developed by the compressor
rotor. The engine cooling system provides cool-
ing air for internal engine components.

2-13. Induction System.

The induction system consists of the variable
inlet guide vane system, the interstage airblesd
system, and the infrared louvered scarfed shroud
suppressor (IRLSSS) system.

a. Variable Inlet Guida Vane System. Variable
inlet guide vanes change angle of incidence be-
tween inlet air and first compressor rotor blades
to maintain airflow requirements of the com-
pressor rotor assembly. From O to 80 percent
N1 speed, the vanes are in a closed position.
The vanes start to open at 80 percent N1
speed, and are fully open at 95 percent N1
speed at standard day conditions. At any steady
state N1 speed between 80 and 96 percent at
standard day conditions, the inlet guide vanes
assume & constant position.

b. Interstage Airbleed System. To facilitate
compressor rotor acceleration, an interstage air-
bleed system is provided. After the last stage of
axial compression, a series of vent holes in the
compressor housing allows air to bleed from the
compressor section, enabling the compressor ro-
tor to attain selected RPM faster.

¢. Louvered Scarfed Shroud Suppressor {IR
Suppressor) System. The IR suppressor system
is a passive device installed in the nacelle of
each engine. Its purpose is to decrease aircraft
vulnerability to heat-seeking airborne missiles by
reducing turbine engine exhaust infrared radia-
tion. The IR suppressor interfaces with the en-
gine firewall plenum, nacelle, and wing-mounted
brackets. During engine operation, exhaust gases
are diluted with ambient air before discharge to
the atmosphere, thus lowering emitted infrared
radiation. The system is installed in the form of
a kit that can be removed, thus allowing conver-
sion of the aircraft back to an unsuppressed
configuration. It consists of three major assem-
blies: a ram air inlet, a louvered plug assembly,
and a louvered scarfed shroud. These items re-
place the conventional engine shroud assembly,
nacelle frames, and exterior skins. The ram air
inlet directs cooling air into the exhaust ges flow
path. Inlet air is simuitaneously routed to the
inner suppressor plug where it is also directed
into the gas flow path via aft facing louvers. The
mixture of ambient air and cooled exhaust gases
is then routed overboard at the shroud exit. The
system consists of no moving parts and requires.
no operation by the pilot.

2—-14. Engine Inlet Anti-icing/Deicing Sys-
tem.

The engine inlet anti-icing/deicing system
prevents ice formation in the engine inlet area
by routing pressurized hot air from the engine
air diffuser housing to the inlet housing. The
flow of air is controlled by the normally closed
hot-air solenoid valve. When anti-icing air is re-
quired, the valve is deenergized to open position
by manually activating the ENGINE DE-ICING
switch on the WEATHER CONTROL panel (fig-
ure 2—23) in the cockpit. In event of electrical
power failure, the fail-safe, spring-loeded valve
returns to the open position to provide continu-
ous anti-icing air.
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Figure 2—-23. Weather Control Panel

2-16. Engine Fuel Control System.

The engine fuel control system consists of the
starting fuel system and the main fuel system
(figure 2—24). The starting fuel system consists
of a starting fuel solenoid valve, starting fuel
manifold, and starting fuel nozzle. The main fuel
system consists of a fuel heater, main fuel filter,
fuel control, flow divider assembly, main fuel
manifold and lines, and fuel atomizers. A
pressure-operated drain valve, at the bottom of
the combustion chamber housing, automatically
drains unburned fuel from the combustion
chamber during start and engine shutdown. The
engines are designed to use JP—4 or JP-5
fuel, Military - Specification MIL—=T—-5624. For
specified, alternate, and emergency fuels, their
equivalents and usage, refer to paragraph 2—41.
For information on the aircraft fuel supply sys-
tem, refer to paragraph 2—20.
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a. Starting Fuel System. During engine start,
pressing the ignition button opens the starting
fuel solenoid valve (figure 2—24), allowing un-
metered starting fuel from the fuel regulator to
flow through the starting fuel manifold, starting
fuel nozzles, and into the combustion chamber
where it is ignited by the igniter plugs. When
N1 reaches sufficient speed (40% approximate),
the ignition system is deenergized by releasing
the ignition button, causing the fuel solenoid
valve to close and stop the flow of starting fuel.
After engine start, any residual fuel that may be
left in the starting fuel lines and starting fuel
nozzles is purged by air from the combustion
chamber through a check filter valve.

b. Main Fuel System. Fuel entering the fuel
control (figure 2—24) or regulator system flows
through a fuel heater and main fuel filter and
flows to a dual-element fuel pump. It-is then
pumped through check valves and an outlet
screen to the main metering valve. The position
of the main metering valve and the flow of fuel
is automatically controlled by the computer sec-
tion of the fuel control. The metered fuel flows
through a shutoff valve and discharge port to
the fuel flow divider., main fuel manifold, and
atomizing fuel nozzles in the combustion
chamber.

c. The power levers (figure 2—6) are on the
upper left side of the control pedestal. The
levers are operated individually and have four
placard positions: TAKEOFF, FLIGHT IDLE.
GROUND IDLE, and FULL REVERSE. Placing
the power levers in the full forward position also
completes the arming of the autofeather system
with the autofeather/synchrophaser switch in
the AUTOFEATHER ON position. A detent at
FLIGHT IDLE minimizes the possibility of inad-
vertent use of GROUND IDLE while in flight. To
prevent reversing the propeller by accident,
either on the ground or in the air, a cam has
been placed within the quadrant between
GROUND IDLE and FULL REVERSE. The lever
must be raised 1.5 inches along the cam before
it can be moved into reverse. Upon initially
passing over the cam, the propeller will go into
reverse pitch and the engine will be in reverse
idle. Further aft movement will increase the
amount of reverse thrust until the FULL RE-
VERSE position is attained.
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Figure 2—24. Engine Fuel System Schematic

d. The amber-colored FUEL STRAINERS
light, on the caution annunciator panel (figure
2-10), illuminates when one or both of the
main fuel filters are going to be bypassed due to
blocked filter elements. A pressure switch, on
the base of the main fuel filter, gives a warning
of impending bypass that indicates contamina-
tion of the filters. The MASTER CAUTION light
will illuminate simultaneously with this light.

o. The amber-colored #1 and #2 FUEL
PRESS caution lights, on the caution annuncia-
tor panel (figure 2—10), illuminate when either
or both elements of the engine-driven fuel pump
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has failed. The MASTER CAUTION light will
illuminate simuitaneously with one or both of
these lights.

NOTE

If both elements of the engine-
driven fuel pump fail, the engine wiN
shut down due to fuel starvation.



< —16. Oil Supply System.

l WARNING l

Turbine fuels and lubricating oils
contain additives that are poi-
sonous and readily absorbed
through the skin. Skin and cloth-
ing that come in contact with
turbine fuels or lubricating oil
should be washed thoroughly
without delay.

The oil supply system consists of the main oil
pressure supply and oil scavenge systems. For
oil grade, specification, and servicing stations,
see servicing diagram, figure 2—51.

a. Main Oil Pressure Supply System. The en-
gine oil supply is contained in a 4.2 gallon oil
tank on each engine with a usable capacity of
2.5 gallons of oil with 1.7 gallons of space
allowed for expansion. A sight glass is installed
on the right side of each engine cowling to
provide visual indication of the engine oil level.
In addition, the oil tank is vented overboard of
the aircraft. The oil is gravity-fed from the oil
tank through a check valve to the oil pump,
located on the accessory drive gearbox. It is
then routed through internal passages in the
gearbox to the oil filter. From the oil filter, the
oil continues on to provide engine lubrication.

b. Oil Scavenge System. The scavenge sec-
tion of the oil pump returns oil from the acces-
sory drive gearbox through the aircraft oil cooler
to the oil storage tank. The engine incorporates
a fuel heater through which scavenge oil flows
before reaching the aircraft oil cooler. Chip
detectors, mounted on the accessory drive gear-
box, are provided to detect metallic contamina-
tion of the oil. #1 and #2 ENG CHIP caution
lights on the caution annunciator panel provide a
cockpit indication of oil contamination (figure
2-10).
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2-17. Ignition System.

The ignition system is used for engine starting
and not for sustaining combustion. The ignition
system consists of ah ignition unit, spark splitter
coil. four igniter plugs, and ignition leads. The
ignition unit converts low voltage to high volt-
age and supplies current to the spark splitter
coil. The spark splitter coil, in turn, distributes
current equally to the igniter plugs that ignite
the starting fuel-air mixture in the combustion
chamber. Ignition is supplied to the combustion
chamber whenever the IGNITION button (figure
2-25) is pressed during the starting cycle. Igni-
tion is interrupted when the IGNITION button is
released. A key-operated ignition system lock
switch is installed on the sloping console (figure
2-49). With the switch in the OFF position, the
engine ignition and starting systems are inopera-
tive, thus preventing engine start.

2-18. Starting System.

a. The engine starting system consists of the
starter-generator, mounted on the engine (figure
2-22), the ignition lock switch (figure 2—49),
and the engine control panel switches on the
left overhead panel (figure 2—25). Either battery
power or external power can be used to power
the starter-generator during engine starting
procedures. When the engine has been brought
up to speed and stabilizes, the engine will drive
the starter. In this mode the starter-generator
will operate as a generator.

b. The engine master switches are two-
position ON-OFF switches. In the ON position,
each switch supplies power to the engine crank
switch and opens the appropriate main tank fuel
shutoff valve. The switches are the pull-to-
unlock type that require a definite pressure to
place in OFF position.

¢. The engine crank switches have two pla-
carded positions: CRANK and INTERRUPT
CRANK. The switches are spring-loaded to the
center (off) position. Placing the switch momen-
tarily in the CRANK position will supply power
to the starter. During engine start, when the
crank switch of the second engine is set to the
CRANK position, the generator associated with
the first operating engine is automatically dis-
connected from the primary DC bus. When the
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generator power assist button is pressed, the
generator of the operating engine is again con-
nected to the primary DC bus for the purpose of
assisting the battery in starting the second en-
gine. Placing the switch in INTERRUPT CRANK
will stop the cranking cycle.

2-19. Engine Instrumentation Systems.

Engine instrumentation systems provide accurate
and instantaneous visual displays on the pilot’s
instrument panel. Left and right engine parameters
displayed are torque, gas producer N1 speed,
propeller RPM, exhaust gas temperature, amps,
oil temperature, and oil pressure. A VIDS (vertical
instrument display system) display unit (figure
2-7) is installed. See figure 5—1 for instrument
markings and table 5—1 for engine operation
limitations.

a. VIDS Display Unit. The VIDS is powered
from the 28-volt DC primary bus through the
25-ampere ENG INST PWR circuit breaker (fi-
gure 2—12) and the 7-1/2 ampere ENG INST
circuit breaker. The VIDS is operational when
the VOLTS vertical display is illuminated. On any
vertical display. normal operating ranges are in
green, prohibited operating ranges are in red,
and marginal operating ranges are in amber. The
VIDS display unit is equipped with a small con-
trol panel in the lower right corner (figure 5—1).
The control panel includes a toggle switch
marked L-AMPS-R, a lamp marked AUX PWR, a
toggle switch marked DIGIT ON-OFF-LT/TEST,
and a control knob marked DIM SET. The func-
tion of the L-AMPS-R toggle switch is explained
in paragraph 2-=36. lllumination of the AUX
PWR lamp indicates failure of one of the two
VIDS power supplies and the system is operat-
ing with reduced capability on the remaining
power supply. When one power supply has
failed, all digital displays for one engine and
every other lamp in each vertical display will not
illuminate. When operating on only one power
supply. the accuracy of information on the re-
maining displays will not be degraded, but scale
increment readability of vertical displays will be
halved. When the DIGIT switch is in ON, three-
digit digital displays will illuminate and provide
redundant display for left and right TORQUE,
PROP RPM, N1 SPEED, EGT, and AMPS; all
digital displays are extinguished when the DIGIT
switch is set to OFF. Holding the DIGIT switch
in the LT/TEST position will illuminate all func-
tional vertical display lamps and 8’s on each digital
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display. The DIM SET control knob adjusts the
nominal light intensity of the vertical and digital
signal displays. A light sensor, in the top center
oi the VIDS display unit, will automatically cor-
rect display light intensity when the ambient
light level changes. Lighting intensity of the scales
and nomenclature of the VIDS display unit may be
adjusted using the INSTRUMENTS INTERIOR
LIGHTING control knob on the left overhead
panel (figure 2—25). Eight latch indicators are
installed in the VIDS signal data converter in the
nose cap compartment. When operating limits of
each propeller or engine are exceeded, the appro-
priate latch indicator will trip to record the pro-
hibited operation. The latch indicator normally
appears as a white circle, but when tripped, three
Day-glo red arcs alternately spaced with three
white arcs appear in the circle. The latches shall
retain their status when power is off to provide a
record of abnormal engine operation for use by
maintenance personnel. After each flight or engine
run, the latch indicators may be inspected by
maintenance to determine if special engine or pro-
peller inspections are necessary. Only maintenance
personnel are authorized to reset the latches. In
addition to engine performance, the VIDS display
unit monitors performance of the hydraulic,
propeller, and electrical systems (paragraph 2—28,
2-30, and 2-36).

(1) Torque Display. Torque output from
each engine is displayed on the VIDS display
unit. The torque scale range is from 0 to 130%
of military rated power (max rated torque). |
Each vertical display for torque output is aug-
mented by a selectable three-digit digital display
graduated to units of 1% of military rated power
(max rated torque). Torque inverters must be
operating to provide torque displays. Torque
inverters are powered from the 28-VDC primary
bus through the 5-ampere TOR INV NO. 1 and
TOR INV NO. 2 circuit breakers (figure 2—12).

(2) N1 Speed Display. Gas producer speed
(N1) speed from each engine is displayed on the
VIDS display unit. The N1 speed scale range is
from O to 110% RPM. Normal reading at mili-
tary rated power is 100% RPM. Each vertical
display for N1 speed is augmented by a select-
able three-digit digital display graduated to units
of 1% RPM. N1 speed greater than 101.5% will
permanently trip a latch indicator on the VIDS
signal data converter.
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(3) Exhaust Gas Temperature Display.
Exhaust gas temperature (EGT) from each en-
gine is displayed on the VIDS display unit. The
EGT scale range is from O to 820 degrees C.
Each vertical display for EGT is augmented by a
selectable three-digit digital display graduated to
units of 1 degree C. EGT greater than 760
degrees C will trip a latch indicator on the signal
data converter.

(4) Engine Oil Temperature Display. The
engine oil temperature from each engine is dis-
played on the VIDS display unit. The oil tem-
perature scale range is minus 75 to plus 150
degrees C.

(5) Engine Oil Pressure Display. The en-
gine oil pressure from each engine is displayed
on the VIDS display unit. The oil pressure scale
range is O to 110 PSI.

B 5 Deleted.
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SECTION |IV. FUEL SYSTEM

2-20. Fuel Supply System.

a. Fuel is contained in one 297-gallon self-
sealing main tank in the fuselage and. if in-
stalled, in two externally mounted 150-gallon
drop tanks (figure 2—2) attached to the pylons
on the wings at store stations 3 and 4. An IRCM
pod AN/ALQ-147A(V)2 may be installed in
lieu of one of the 150-gallon drop tanks. The
IRCM pod contains 135 gallons of fuel available
only to the aircraft engines and 15 gallons of fuel
available only to the countermeasures system. The
capacity of all tanks is shown in table 2-5. All
tanks may be fueled through a 3-inch gravity filler
unit, one at each tank, or by single-point pressure
fueling (paragraph 2—41).

b. Two tank-mounted centrifugal boost
pumps (figure 2—26) are forward and aft in the
main tank. The forward boost pump feeds a
negative-G can in which the aft boost pump is
mounted. The engines are fed from the aft boost
pump. With the failure of the aft boost pump,
the forward pump will supply sufficient fuel for
proper engine operation. An ejector pump will
supply the negative-G can in case of forward
boost pump failure with the aircraft is a nose-
down attitude. The aircraft will operate satisfac-
torily up to 6.000 feet pressure altitude with
both boost pumps inoperative. Fuel is trans-
ferred from the drop tanks to the main tank by
means of two electrically operated drop tank
transfer pumps, one in each wing. A pilot valve
in the main tank controls the flow of fuel from
the drop tanks, thus the main tank remains full
until the drop tanks are empty. Cockpit control
of the fuel system is provided by left and right
engine master switches and the fuel pumps
switch on the left overhead panel (figure 2—25).
A switch for drop tank transfer is also provided.

c. For fuel grade, specification, and servicing
stations, see servicing diagram, figure 2—51.
The use of alternate fuel grades is permissible
(paragraph 2—41).

d. Normally, the drop tanks, mounted on
wing stations 3 and 4, are released from the
drop tank rack hooks when the stores re-
lease button on the pilot's stick grip is pressed
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and the switches on the stores selector panel
are properly positioned. External stores can aiso
be released by pulling the emergency stores re-
lease handle.

2-21. Controis and Indicators.

a. Fuel Pumps Switch. The fuel PUMPS
switch is a two-position ON-OFF toggle switch
on the left overhead panel (figure 2—25). In the
ON position, this switch energizes the low-
pressure boost pumps. It also arms the fuel
pump test switch, the drop tank transfer
switches, and the L and R DROP TANK caution
lights.

b. Fuel Pumps Test Switch.

l WARNING I

Activating the fuel pump test
switch above 6,000 feet pressure
altitude may csuse dual engine
failure.

The fuel PUMP TEST switch, with three posi-
tions (FWD, OFF, and AFT), is on the left over-
head panel (figure 2—25). The switch is used to
test the operation of the forward and aft boost
pumps. Placing the switch in the AFT position
deenergizes the aft boost pump, allowing the
forward boost pump to be tested. The reverse is
true in the FWD position. If the pump being
tested is inoperative, the FUEL PUMPS low
pressure caution light and the master caution
light will illuminate. It is normal for the FUEL
PUMPS caution light (figure 2= 10) to illuminate
when the switch is placed in the AFT position if
the main tank fuel quantity is less than 140
gallons (910 pounds); therefore, a sufficient
quantity of fuel should be on board during test.
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c. Fuel Pumps Caution Light. The amber-
colored FUEL PUMPS caution light (figure
2-10) indicates failure of both boost pumps
when illuminated. The MASTER CAUTION light
will illuminate simultaneously with this light.

d. Drop Tank Transfer Switch. The DROP
TANK TRANSFER switch, on the left overhead
panel (figure 2—25), is a four-position toggle
switch used to transfer fuel from the left or right
drop tank, or both, to the main tank. The fuel
PUMPS switch must be ON, thus arming the
drop tank transfer circuit and the L and R DROP
TANK caution lights. When the DROP TANK
TRANSFER switch is set to LEFT, RIGHT or
BOTH, the corresponding transfer pumpls) is
(are) energized and fuel flows from the selected
drop tank(s) to the main tank. A pressure switch
in each transfer line operates its corresponding
caution light. Cross-flow from one drop tank to
another is prevented by a check valvé in each
line.

NOTE

For fuel to transfer, the fuel PUMPS
switch shall be ON to supply power
to the drop tank transfer circuit and
the L and R DROP TANK caution
lights.

6. Drop Tank Caution Lights. The amber-
colored L and R DROP TANK caution lights are
on the caution annunciator panel (figure 2—10).

These lights, when illuminated, indicate zero fuel
pressure from the drop tanks when the DROP
TANK TRANSFER switch is on and the fuel
PUMPS switch is ON. The MASTER CAUTION
light will illuminate simuitaneously with ona or
both of these lights.

f. Fuel Quantity Indicator. The fuel quantity
indicator (figure 2—9) is on the center instru-
ment panel. The total weight of fuel in all tanks
is indicated in pounds by a four-digit totalizer
below the instrument pointer. The pointer indi-
cates the weight of fuel in an individual tank.
Selection of the particular tank is made by the
fuel QUANTITY switch on the left overhead pan-
el (figure 2—25). Refer to table 2—3 for varia-
tions in fuel quantity (pointer and counter)
readings.

9. Fuel Quantity Test Button. The fuel QTY
TEST button (figure 2—26). on the left overhead
panel, is used to test the fuel quantity indicator.
Pressing the button will drive both the pointer
and totalizer to zero. Wpon release of the button,
the pointer and totalizer will return to the origi-
nal reading.

h. Fuel Quantity Switch. The fuel QUANTITY
switch, on the left overhead panel (figure
2—-265), is a three-position switch, spring-loaded
to the MAIN position. It is used to select the
LEFT drop tank, MAIN tank, or RIGHT drop tank
for fuel quantity indication. The switch has no
effect on totalizer indication.

i. Fuel Low Level Caution Light A FUEL
LOW LEVEL caution light. on the caution an-
nunciator panel (figure 2—10), will illuminate

Table 2—-3. Fuel Quantity Indicator Variations

Indicated Fuel Pointer Tolerance Counter Tolerance
Quantity (Pounds) (+ Pounds) (+ Pounds)
0 44 90
500 64 110
1,000 84 130
1,500 104 150

NOTE: Tolerances are + 2% of full scale plus 4% of indication.
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automatically whenever the fuel in the main tank
drops below 290 pounds (166 pounds indicated
on pointer or £102 pounds on counter totalizer
of the fuel quantity indicator). The MASTER
CAUTION light will illuminate simultaneously
with this light.

J. Fuel Flow Indicator. A dual-pointer round-

indicator, on the center instrument panel (figure
2-9), displays fuel flow for each engine in
pounds per hour. Transducers, in each engine
fuel control system, measure and transmit in-
stantaneous fuel flow rates to the fuel flow indi-
cator. The fuel flow indicator system is powered
from the 26-voit AC instrument transformer
through the 2-ampere FUEL FLOW circuit
breaker (figure 2—12).

2-=22. Fuel System Management.

During cruise fiight, drop tank fuel should be
used first and the quantity of each tank should
be checked periodically to detect irregular trans-
ferring of fuel from the drop tanks to the main
fuel tank. This is done by placing the fuel
QUANTITY switch, on the left overhead panel
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(figure 2—26) to LEFT, then checking the
amount of fuel shown on the fuel quantity indi-
cator (figure 2—9). The procedure for checking
the fuel quantity in the right drop tank is identi-
cal, except for the position of the fuel QUAN-
TITY switch. If the drop tanks are not transfer-
ring evenly, place the DROP TANK TRANSFER
switch (figure 2—=26) to either LEFT or RIGHT
depending upon which drop tank has a greater
fuel quantity reading. When the fuel quantity of
both drop tanks equalize, place the DROP TANK
TRANSFER switch to BOTH. Repeat this proce-
dure, as necessary, to maintain even wing
loading.

NOTE

For fuel to transfer, the fuel PUMPS
switch shell be ON to supply power
to the drop tank trensfer circuit and
the L and R DROP TANK caution
lights.

SECTION V. FLIGHT CONTROLS

2-23. Flight Control System.

The flight control system (figure 2—27) is a
conventional system with primary control sur-
faces consisting of rudders, elevators, and aile-
rons. These surfaces are controlled from the
cockpit through mechanical linkages by the con-
trol stick and rudder pedals. In addition to the
primary control surfaces, separate hydraulically
powerad inboard ailerons are used to provide
additional control for landing and takeoff. Trim
control is accomplished by a manual cable and
drum system controlling the position of the trim
tabs. A gust lock system is installad to lock the
surface controls in their neutral positions.

2-24. Description,

a. The longitudinal control system consists of
conventional elevators (figure 2—27) operatad
mechanically by a pushrod and crank linkage
connected to the cockpit control stick. Two par-

allel systems run the full length of the fuselage.
Control forces are reduced for the pilot by the
use of aerodynamic balance and a trim tab on
each elevator.

b. The lateral control system consists of out-
board and inboard ailerons (figure 2—27). The
inboard ailerons are interconnectad to the flaps.
Control forces are reduced for the pilot by the
use of a trim tab on the right outboard aileron.

c. The directional control system consists of
three rudder surfaces (figure 2—=27) on the verti-
cal stabilizers. Control forces are reducad for the
pilot by the use of a trim tab on the center
rudder surface.

d. The gust lock control system consists of a
manual GUST LOCK handle (figure 2—6), and
cables and pulleys connected to the gust lock
mechanisms near each control surface. The gust
lock locks the surface controls in their neutral
positions. The GUST LOCK handle (figure 2—6)
is a T-handle located forward of the cockpit
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Figure 2-27. Flight Control Surfaces

control pedestal. The gust lock is positioned by
pulling the handie up and aft to engage the
locks. In the locked position, the handle auto-
matically locks and is positioned so that it inter-
feres with normal power lever operation and will
not allow inadvertent takeoff with gust locks
engaged. The gust lock latches are spring-loaded
to the unlocked position so that the latches will
unlock in the event of a gust lock cable failure.
These springs also return the GUST LOCK han-
dle from the locked to the unlocked position
when the handle position lock is released. To
stow the handle, push down. A placard. on both
sides of the pedestal, outlines the gust lock
operation in checklist form (figure 2—11).

2-26. Controls.

a. Wing Flaps. The wing flaps are operated
by the hydraulic system (figure 2—29) and are
controlled from the cockpit by the FLAPS handle
(figure 2—6). Retraction time is approximately
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3.0 seconds and extension time is approximately
3.0 seconds. The flaps are supported and guided
in motion by linkages near each end. Each flap
is actuated up and down by a hydraulic cylinder
in the wing. A pushrod and idler linkage be-
tween the left and right flapdrive belicranks in-
terconnects the flaps to insure synchronization.
The inboard aileron is connected to the flaps by
a jack shaft and link arrangement. To protect the
system, the flap actuating mechanism allows the
flaps to partially retract from the extended posi-
tion when the aerodynamic load on the flaps is
greater than actuator power. When this occurs
the flaps will retract, depending on the airspeed,
until a new balance of flap hinge moment and
actuator power is reached. With full flap exten-
sion this occurs at speeds in excess of 110
knots. With loss of hydraulic pressure, the flaps
cannot be lowered since there is no emergency
flap lowering system. If flaps are already ex-
tended when the loss of hydraulic pressure oc-
curs, the flaps will retract irratically depending
on flap airloads and hydraulic system internal
leakage.
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NOTE

If a loss of hydraulic pressure occurs
with the flaps extended, the FLAPS
handle should be returned to the UP
position releasing hydraulic pressure
and allowing the slipstream to re-
tract the flaps and inboard ailerons.

b. Flap Handle.

CAUTION

The FLAPS handle should be
placed in the detent positions
only. Placing the flaps at an inter-
mediate position or milking the
flaps between the UP and the 16°
DN position may result in physical
interference between the outer
ends of the flaps and the inboard
ailerons.

The FLAPS handle (figure 2—86) is on the
control pedestal in the cockpit. The handle may
be placed in any one of three detented posi-
tions: UP, 156° DN, or 45° DN. In addition to
flaps extension and retraction, the FLAPS handle
also controls the extension and retraction of the
inboard ailerons.

c. Speed Brakes. The speed brakes (figure
2-27), on the fuselage midway between the
wing and stabilizer, are drag-increasing devices
used for reducing speed in any flight attitude.
They are powered by the hydraulic system and
controlled by the SPEED BRAKE switch (figure
2-6) on the left power lever.

d. Speed Brake Switch. The SPEED BRAKE
switch (figure 2—6) on the left power lever is a
thumb-operated switch with two positions: OUT
position to extend the speed brakes, and IN
position for retraction of the speed brakes.
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e. Inboard Ailerons. The inboard ailerons are
hydraulically operated control surfaces intercon-
nected to the flaps (figure 2—29). When the
flaps are retracted, the inboard ailerons remain
in the retracted or neutral position regardliess of
lateral control stick position. Lowering of the
flaps to either the 15° DN or 45° DN position
automatically extends the inboard ailerons to the
25° down position. In this position, the inboard
ailerons act as lateral control surfaces between
nominal 24° up and 25° down positions. These
auxiliary surfaces provide greater control of the
aircraft during takeoff and landing and for
single-engine operation with flaps
extended.

f. Outboard Ailerons. The outboard ailerons,
spring tabs, and trim tab are on the wing outer
panel (figure 2—27). The spring tabs are me-
chanically connected to the ailerons, and the
trim tab, controlled from the cockpit, is con-
nected to the right aileron. The ailerons are con-
trolled from the cockpit by the control stick,
through a series of pushrods connected to the
spring tabs. Rapid full lateral stick displacement
will bottom the spring tab. The aileron trim con-
trol (figure 2—6) on the control pedestal may be
adjusted 15° to either side of neutral.

g. Rudders. The rudders and trim tab are on
the vertical stabilizers (figure 2—27). The rud-
ders are controlled from the cockpit by the
rudder pedals through a mechanical system con-
sisting of cables used as tension members be-
tween cranks. The rudder pedals may be ad-
justed by means of a foot pedal adjustment
handle (figure 2—3) located between the pedals
below the pilot's instrument panel. The trim tab
is on the center rudder surface and is controlled
by a rudder trim control (figure 2—6) on the
control pedestal. Internal stops in the pedestal
determine the maximum amount of trim travel
available, which varies somewhat with rudder
position. As the rudder moves away from the
neutral position, the amount of trim available
decreases. With neutral rudder, 18° right or 17°
left trim is available.

h. Elevators. The elevators and trim tabs are
on the horizontal stabilizer (figure 2—27). The
elevators are mechanically operated by a push-
rod and crank linkage connected to the cockpit
control stick. Both elevators have trim tabs con-
trolled by an elevator trim control (figure 2—86)
on the control pedestal. Elevator trim is adjust-
able from 5° noseup to 7° nosedown.
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i. Pilot’s and Instructor Pilot’s Control Sticks.
The pilot's control stick and instructor pilot's
control stick (if installed) provide for control of
the longitudinal and lateral control systems.
Each control stick is constructed in two parts.
The lower part provides only fore and aft move-
rment. The upper portion is connected to the
lower portion by a knuckle fitting to permit lat-
eral movement of the control stick. Controls in-
stalled on each control stick are shown in figure
2-28.

2-26. Indicators.

a. Wheels and Flaps Indicator. A wheels and
flaps position indicator is on the center instru-
ment panel (figure 2—9). The face of the indica-
tor contains a miniature flap profile that indi-
cates the position of the flaps. Power is supplied
to the indicator from the DC primary bus via the
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WHEEL & FLAP 2 ampere circuit breaker on the
remote circuit breaker panel.

b. Speed Brake Light. A SPEED BRAKE |
advisory light, of the press-to-test type, is on
the pilot's instrument panel (figure 2—7). When |
illunvirer=  this light indicates that the speed
brakes are extended.

2—27. Automatic Stabilization Equipment.

The autopilot is an automatic flight control
system that can automatically control flight atti-
tudes along the pitch, roll, and yaw axes. Auto-
matic attitude control is accomplished through
actuators connected to the longitudinal (pitch),
lateral (roll), and directional (yaw) control sys-
tem. Refer to Chapter 3 for detailed description
and operation of the autopilot.

SECTION VI. HYDRAULIC AND PNEUMATIC SYSTEMS

2-28. Hydraulic System.

The hydraulic system (figure 2—29) provides
pressure for the landing gear., speed brakes,
wing flaps, inboard ailerons, wheel brakes,
power steering and windshield wipers. A 3.000
PS| hydraulic pressure is provided by two
engine-driven pumps, one on each engine, that
draw fluid from a common reservoir in the fuse-
lage. The reservoir is pressurized by engine
bleed air (from both engines) to maintain proper
pump inlet pressure at altitude. Either pump can
provide normal pressure for all systems during
single engine operation. There is no hydraulic
emergency system; however, there is a pneu-
matic system for emergency gear extension
(paragraph 2—29). For hydraulic fluid grade,
specification, and servicing stations, refer to
paragraph 2—42.

a. Hydraulic Shutoff Valves. A hydraulic shut-
off valve is in the suction line of each hydraulic
pump. The valves are used to stop the flow of
hvdraulic fluid to the engines in the event of a
fire. The valve i1s closea by pulling the tire nan-
die for the applicable engine (figure 2—21).

b. Hydraulic Pressure Instrumentation Sys-
tem. A hydraulic pressure instrumentation sys-
tem provides accurate and instantaneous visual
display on the pilot’s instrument panel. A VIDS
(vertical instrument display system) display unit
(figure 2—7) is installed to display left and right
hydraulic pressure. Normal pressure for each
hydraulic system is 3,000 PSl. See figure 5—1
for instrument markings.

(1) VIDS Hydraulic Pressure Display.
Hydraulic pressure outputs from the left and
right hydraulic pumps are displayed on the VIDS
display unit. Refer to paragraph 2—19a for in-
structions to power, test, and illuminate the
VIDS display unit. The hydraulic pressure scale
range is from O to 4,200 PSI.

(2) Deleted. |
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2-29. Pneumatic Systems.

a. Emergency Landing Gear Pneumatic Sys-
tem. The emergency landing gear pneumatic
system (figure 2—29) is a one-shot feature in-
corporated in the hydraulic system for lowering
the landing gear in the event of a hydraulic
system failure. Pneumatic pressure for the sys-
tem is supplied by a charged air bottle behind
the cockpit sloping console. The system is actu-
ated by pulling the emergency landing gear
release handle (figure 2—6) on the right side of

the pedestal. The system is charged through the
hydraulic system servicing station on the right
side of the fuselage, aft of the entrance hatch.
System pressure will vary with ambient tem-
perature as indicated in table 2—4.

b. Escape Hatch Pneumatic System. The es-
cape hatch pneumatic system is a self-contained
system used to jettison the escape hatch. The
system is actuated by the escape HATCH JETTI-
SON handle (figure 2= 12), that must be rotated
90? clockwise and pulled.

Table 2—4. Emergency Landing Gear Pneumatic System Pressure indications
with Variations in Ambient Temperature

Ambient Temperature (°C)

Pressure (+ 100 PSI)

43° and above
32.2°
21.1°
10.0°
- 1.1°
17
-30°

3,500
3,200
3,000
2,800
2,600
2,400
2,255

SECTION VIi. PROPELLER GROUP

2-30. Propellers.

The engines are fitted with three-bladed,
constant-speed, full-feathering. reversible-pitch
propellers with synchronizing, synchrophasing,
and autofeathering features. The oil supply for
operating the propeller is independent of the
engine oil system and is contained in an integral
oil control assembly. For oil grade, specifications,
and servicing stations, refer to paragraph 2—42.

a. Pitch Change Mechanism. The propeller
pitch change mechanism consists of a double-
acting piston whose movement rotates the
blades about their longitudinal axis. All propelier
operating conditions are derived from two ac-
tions, increasing blade angle (reducing RPM)
and decreasing blade angle (increasing RPM).
Changing propeller RPM is done mechanically by
setting the prop lever. A propeller governor for
each propeller automatically adjusts the blade
pitch to maintain a constant speed under vary-
ing flight conditions. An auxiliary pump driven
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by an electric motor is used for feathering, un-
feathering, and reversing operations.

b. Feathering. Feathering of a propeller can
be done either manually or automatically. Man-
ual feathering of a propeller is initiated by plac-
ing the prop lever to the FEATHER position. The
prop lever closes a switch in the pedestal that
energizes the feather solenoid and the auxiliary
pump motor. The auxiliary pump supplements
the main pump. After the propeller stops in the
feather position, pressure buildup activates a
pressure cutoff switch, shutting off the auxiliary
motor and deenergizing the feather solenoid. A
blade switch in the circuit also turns off the
air-conditioning system when a propeller is
feathered.

c. Unfeathering. To unfeather a propeller, the
prop lever is placed out of the feathered position
before pressing the UNFEATHER button (figure
2-6), which energizes the auxiliary pump motor
and the unfeather solenoid. As the propeller un-




feathers and a rise in RPM is noted, release of
the UNFEATHER button terminates the un-
feathering operation. Placing the power levers in
reverse range will also unfeather the propellers.

NOTE

While airborne, place the prop lever
at MIN RPM to prevent surging. The
auxiliary motor will continue to op-
erate as long as the UNFEATHER
button is pressed.

d. Reversing. To prevent reversing the pro-
peller by accident, either on the ground or in the
air, a cam has been placed within the control
quadrant between GROUND IDLE and FULL
REVERSE. Propeller reversing is done by moving
the power lever up 1.5 inches and aft along the.
cam’ before it can be moved into reverse. Upon
initially passing over the cam, the propeller will
go into reverse pitch. This action mechanically
and electrically activates the reversing circuit.
Propeller reversing time is decreased with in-
creased propelier RPM. After the propeller
reaches reverse, the auxiliary motor operation is
terminated by blade switches and a pressure
cutout switch. In addition, further aft movement
of the power lever will increase the amount of
reverse thrust until the FULL REVERSE position
is attained.

e. Unreversing. Unreversing is done by mov-
ing the power lever forward of the cam, out of
the reverse range.

f. Prop Levers. The prop levers (figure 2-6),
on the right side of the control pedestal, are
used to regulate the propeller speeds and initiate
manual propeller feathering and engine shut-
down. The lever positions are placarded: MAX
RPM, MIN RPM, FUEL OFF, and FEATHER.
With the levers full forward, maximum governed
RPM can be obtained. Moving the levers aft
reduces the RPM within governor limits. Moving
the levers back pest the MIN RPM detent to
FUEL OFF shuts off fuel flow to the engine.
When the levers are brought back to end of
travel, the propellers will feather while fuel shut-
off is maintained.

g. Unfeather Buttons. The #1 and #2 UN-
FEATHER buttons (figure 2—6), on the control
pedestal, are used to unfeather the propellers.
Pressing the UNFEATHER button, with the prop
lever between MIN RPM and MAX RPM, ener-
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gizes the unfeather relay which, in turn, ener-
gizes the auxiliary pump motor and the un-
feather solenoid, unfeathering the propaeller.

h. Propeller RPM Instrumentation System. A
propeller RPM instrumentation system provides
accurate and instantaneous visual displays on
the pilot’s instrument panel. A VIDS (vertical
instrument display system) display unit (figure
2-7) is installed to display left and right pro-
peller RPM. See figure 5—1 for instrument mark-
ings and table 5—1 for propeller RPM operating
limitations.

(1) VIDS Propeller RPM Display. Propeller
RPM outputs from the left and right propellers
are displayed on the VIDS display unit. Refer to
paragraph 2 - 19a for instructions to power, test,
and illuminate the VIDS display unit. The pro-
peller RPM scale range is from O to 2,000 RPM.
Propeller speed greater than 1,720 RPM for
three seconds or longer will permanently trip a
latch indicator on the VIDS signal data converter
(paragraph 2-19a). Propeller speed greater than
1,850 RPM will permanently trip an additional
latch indicator.

(2) Deleted. i

i. Propeller Autofeather Circuit.

| WARNING I

Due to engine acceleration char-
acteristics, a sudden power lever
advance to the TAKEOFF posi-
tion, before torque can increase

beyond the setting (13:3%) of the |

autofeather torque switch, causes
the autofeather circuit to feather
one propeller with the autofeather
system armed.
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The propeller autofeather circuit provides au-
tomatic feathering of a propeller in the event of
engine power loss during takeoff. The auto-
feather system is armed when the autofeath-
er/synchrophaser switch (figure 2—6) is placed
in the AUTOFEATHER ON position and the
power levers are advanced to the TAKEOFF po-
sition. An indication of power loss from the
engine torque indicator and the P3 pressure
switch will energize the autofeather relay. When
the autofeather relay closes, the feather solenoid
and auxiliary pump motor are energized, auto-
feathering the propeller. The autofeather circuits
for both engines are interlocked so that actua-
tion of either circuit automatically disarms the
remaining autofeather circuit. The autofeather
circuit will also be disarmed when one propeller
is feathered manually, when the autofeath-
er/synchrophaser switch is OFF, when the P3
pressure switch is open, or when the power
levers are moved aft of the TAKEOFF position.
Neglecting to disarm the autofeather circuits will
not affect operation of other electrical propeller
systems, but autofeather should be armed only
as specified in Chapter 8.

(1) Pressure Switch. The P3 pressure
switch is a nonadjustable, pneumatically actu-
ated switch that permits autofeather as a result
of actual engine power loss. It is installed to
eliminate erroneous actuation of the autofeather
circuit due to torque indicator circuit failure.

(2) Autofeather/Synchrophaser Switch.
The autofeather/synchrophaser switch (figure
2-6) has three positions: AUTOFEATHER ON,
OFF. and SYNCHROPHASER ON. To place the
switch in AUTOFEATHER ON position from the
OFF position, it is necessary to pull the lever-
lock toggle over a detent. No other movements
of the toggle are impeded by a detent. When
placed in the AUTOFEATHER ON position, the
switch arms the autofeather circuits. The circuits
will only work when the power levers are in the
TAKEOFF position. When placed in the SYN-
CHROPHASER ON position, the propeller syn-
chrophaser circuit is turned ON. Placing the
switch in the OFF position turns off both auto-
feather and synchrophaser circuits.

(3) Autofeather Test Button. The auto-
feather test button (figure 2—6) is near the
forward section of the control pedestal. The but-
ton is used during engine runup to determine if
the P3 and autofeather switches are operating
properly.
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(4) Autofeather Armed Light. A green light
marked AUTO FETH ARMED is on the pilot's
instrument panel. When illuminated, this light
indicates that the autofeather circuit is armed.

J. Propeller Synchrophaser System. Synchro-
phasing is the process by which the propellers
are maintained at identical speeds with the an-
gular relationship of the two sets of blades ar-
ranged to transmit the least amount of vibration
and noise to the airframe. The proper propelier
phase relationships are automatically established
by the synchrophasing circuits. Operation and
special problems relating to this system are
covered in the following paragraphs:

. (1) The synchrophaser is used during stab-
ilized climb, cruise, and descent. During takeoff,
the autofeather/synchrophaser switch is placed
in the AUTOFEATHER ON position. The syn-
chrophaser assembly, in the forward equipment
compartment, receives operating power directly
from the SYNC AC circuit breaker.

(2) The propeller synchrophaser is not
used during takeoff because the switch is used
at this time to arm the autofeather system.

(3) Use of the propeller synchrophaser for
landing is not recommended because operation
of the propeller at landing pattern airspeed and
power setting usually results in blade angles at
or near the mechanical low pitch setting. Inter-
ference of the low pitch stop with normal blade
angle changes (when synchrophaser is on)
would cause undesirable RPM hunting of the
slave propeller. Also, during a go-around, loss of
power on the No. 1 engine may cause a drop of
almost 70 RPM in the No. 2 propeller.

(4) Slave propeller (No. 2) RPM will
probably vary from the master propelier (No. 1)
RPM in turbulent air, or during large or rapid
change of power, RPM, or aircraft attitude; but
synchronization will be restored automatically
within 5 to 10 seconds. Because of the transient
RPM disturbance, the pilot must use his own
discretion as to whether he should turn off the
autofeather/synchrophaser switch in preparation
for acrobatics, or any other sustained period of
transient power plant or flight condition. It is not
recommended to turn off the autofeather/syn-
chrophaser switch for isolated power changes,
RPM changes, turns, etc. This merely increases
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the time necessary for the synchrophaser to au-
tomatically restore synchronization. With the
autofeather/synchrophaser switch in SYNCHRO-
PHASER ON, smooth power lever and prop
lever movements will often not result in loss of
synchronization.

(56) For synchronization to be effective,
slave propeller RPM must be mechanically set
to within 2% (approximately 35 RPM) of the
master propeller RPM. Slave RPM can follow
master RPM within plus or minus 2% of slave
RPM as set with the prop lever. Therefore, syn-
chrophasing will be most effective when slave
RPM has been mechanically matched with the
master RPM. Otherwise, the synchrophaser may
be holding silave RPM to master RPM at one
extreme of the 2% range, and relatively slight

TM 65-1510-213-10

variations in flight conditions can cause the
slave propeller to lose synchronization.

(6) Synchrophasing will not necessarily
operate satisfactorily on a ground check because
of the difference in wind conditions which the
propellers experience on the ground. There may
be evidence that the synchrophaser is operating,
as indicated by automatic changes in slave pro-
peller RPM to match the master propeller RPM,
but operation may not be sufficiently stable to
determine whether the entire system is satisfac-

tory.

k Pitchlock Assembly. The pitchlock assem-
bly in the propeller, locks the blades at a fixed
blade angle in case of an overspeed or loss of
propeller oil pressure. After an overspeed. the
propeller will return to constant speed operation.

Change 3 2-58A/(2-58B Blank)
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SECTION VIII. UTILITY SYSTEMS

2-31. Defrosting System.

The defrosting system, an integral portion of
the heating and ventilation system, is contained
in Section IX of this chapter.

2-32. Anti-icing/Deicing Systems.
a. Windshield Anti-icing System.

(1) Description. The windshield anti-icing
system has the dual purpose of washing and
anti-icing of the windshield. Engine bleed air
from the air-conditioning system is applied to a
control valve that regulates the airflow passing
into a fluid tank. The tank is normally vented to
the atmosphere and is pressurized to 8+0.5 PSI
when the system is energized. When ths system
is in use, fluid flows on to the windshieid. In the
wash cycle, fluid flows through two restrictors,
whereas one restrictor is used in the anti-ice
cycle. Therefore, a greater flow of fluid is ob-
tained when the WASH paosition is selected. The
fluid used in this system is a mixture of alcohol
and water.

(2) Controls and Operation. The control
used to spray fluid onto the windshield is the
i three-position WSHLD DE-ICING switch on the
weather control panel (figure 2—23). In the WASH
position or the ON position, fluid will flow onto
the windshield. The fluid flow during the anti-icing
mode is less than the fluid flow during the wash
mode.

NOTE

The duration of the fluid during the
wash cycle is approximately 6 to 8
minutes. The duration of the fluid
during the anti-ice cycle is approxi-
mately 10 to 15 minutes.

b. Pitot Static System Heater Anti-icing
Circuit.

(1) Description. To prevent the formation
of ice from occurring in the pitot tube, a heating
element receiving power from the DC secondary
bus is inside the pitot tube.

(2) Controls and Operation. Operation of
the pitot heating element is done by setting the
PITOT HEATER circuit breaker switch, on the
weather control panel (figure 2—23), to ON.

¢. Pneumatic Deicing System.

(1) Description. The pneumatic deicing
system consists of the deicer control valve, the
deicer timer, the pneumatic deicer boots, and
the necessary lines to complete the system. The
rubber boots are installed on the leading edges
of the wings and empennage. They are pressur-
ized by engine bleed air taken from a line in the
air-conditioning system.

(2) Controls and Operation. The WING &
TAIL DE-ICING toggle switch, on the weather
control panel (figure 2—23), is used to select
the timing sequence of the inflation of the pneu-
matic boots. Selection may be made for either
LIGHT or HEAVY ice with this switch. In the
LIGHT position, the tail boots are inflated for 5
seconds and then deflated. There is a 10-second
pause, and then the wing boots are inflated for
5 seconds and deflated. There is then a pause of
3 minutes and 40 seconds before the cycle
begins again. In the HEAVY position the cycle is
the same, except that the pause between cycles
is reduced to 40-seconds. To insure complete
deicing of wing and empennage, the pneumatic
deicing system should not be activated before
ice has accumulated to approximately 0.5 inches
in thickness. The L or R SYS AIR SUPPLY
switches, on the AIR COND control panel lo-
cated on the left overhead panel (figure 2—285),
shall be in the OPEN position in order to have
engine bleed air available to the pneumatic
deicer boots.
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d. Engine Deicing System.

(1) Description. The engine deicing system
supplies hot air under pressure to prevent icing
of the air inlet areas when operating under icing
conditions. Pressurized hot air from the air dif-
fuser is routed into an inline valve that is con-
trolled by the engine deicing switch. From the
inline valve, hot air is directed through hollow
inlet housing struts to prevent ice formation in
the air inlet. Hot scavenge oil, draining through
the lower strut into the accessory drive gearbox,
prevents ice formation in the bottom of the air
inlet area. Hot air also flows through the inlet
guide vanes to prevent icing in the compressor
area. :

(2) Controls and Normal Operation.

CAUTION

Prolonged ground operation of en-
gine deice may cause damage to
system.

The ENGINE DE-ICING switch is an- ON-
OFF toggle switch on the weather control panel
(figure 2—23). It receives DC secondary bus
power through the NO. 1 and NO. 2 ENG DEICE
circuit breakers. Engine deicing is done by posi-
tioning this switch to ON. The engine deicing
system shall be used when the ambient tem-
perature is below +4°C and visible moisture
exists.

(3) Emergency Operation. In the svent that
the electrical system fails, the inline valve auto-
matically switches to the open position and hot
air will flow continuously.

e. Propeller and Cowl Deicing System.

(1) Description. The propeller and cowl
deicing system prevents the accumulation of ice
on the critical surfaces of the propellers, pro-
peller spinners, and the engine cowls. The
system uses 115 VAC to energize the heating
elements on these surfaces. Each section is se-
quentially heated in a predetermined timing se-
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quence established by the timer. Each element
is heated for 15 seconds every 105 seconds.
The electrical heating elements heat these sur-
faces whenever the ENGINE DE-ICING switch
on the weather control portion of the left over-
head panel is set to ON (figure 2—23). This
system is not automatic; therefore, it must be
activated manually when icing conditions occur.
The ENGINE DE-ICING switch also energizes a
deicer relay when positioned to ON. This applies
115 VAC supplied by the deicer generator for
each engine to the propeller and engine cowl
heating elements. The #1 and #2 ANTI-ICE GEN
caution lights on the caution annunciator panel
will illuminate to indicate a failure of the deicer
generators.

(2) Controls and Operation.

CAUTION

Prolonged ground operation of en-
gine deicer may cause damage to
system.

The only control of the propeller and cowl
deicing system is the ENGINE DE-ICING switch,
on the weather control panel (figure 2—23). It
should be ON when the ambient temperature is
below +4°C and visible moisture exists. On
some aircraft, an ANTI-ICE ON advisory light is
installed on the caution annunciator panel (figure
2-10) to indicate that the ENGINE DE-ICING
switch is in the ON position when the aircraft is
on the ground.

2-33. Oxygen System.

a. Description. A high-pressure oxygen sys-
tem consisting of two 514-cubic inch oxygen
cylinders, two automatic pressure-demand regu-
lators, and two ejection disconnect assemblies,
are installed in the aircraft. The cylinders are
installed behind the seat support bulkhead, aft of
the cockpit. The oxygen is stored in cylinders at
a pressure of 1,850 PSI maximum. The system
is filled through the oxygen filler valve on the
left side of the fuselage below the entrance
hatch. The pressure regulators (figure 2—30) are
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Figure 2—-30. Oxygen Regulator Panels

installed on the pilot's and right side instrument
panel in the cockpit. The regulators are installed
in the oxygen system between the oxygen sup-
ply and the crewmember's mask. The supply
control lever shall be turned OFF unless the
system is in use. Oxygen pressure is admitted to
the regulator through the inlet assembly. This
oxygen passes through a reducer assembly that
drops the pressure to between 37 and 45 PSI,
making regulator operation substantially inde-
pendent of inlet pressure. Air is admitted to the
regulator through an air valve on the side of the
case. The air/oxygen mixture is delivered to the

TM 65-1510-213-10

mask by a flexible hose attached to the regula-
tor outlet. For oxygen duration, see figure 2—31.

b. Controls and Indicators.

(1) Diluter Control Lever. With the diluter
control lever set at NORMAL OXYGEN, the
regulator will deliver a mixture of air and oxygen
in the quantity demanded by inhalation at the
mask. The ratio of air to oxygen varies with the
altitude and is automatically regulated by an
aneroid assembly. As the altitude is increased,
the quantity of air mixed with the oxygen is
decreased. At any time that the diluter control
lever is positioned at 100% OXYGEN, the regu-
lator will deliver undiluted oxygen as demanded
by inhalation.

NOTE

When not in use, the diluter control
lever should be left in the 100%
OXYGEN position to prevent regula-
tor contamination.

(2) Emergency Pressure Control Lever. In
the EMERGENCY position, the emergency pres-
sure control lever, on the left side of the regula-
tor, provides positive pressure at the regulator
outlet at altitudes where positive pressure is not
automatically provided. Movement of the lever
to the TEST MASK position provides an outlet
pressure for testing the mask.

(3) Oxygen Pressure Gage. The oxygen
pressure gage is calibrated in PSI and is de-
signed for use with a maximum inlet pressure of
2,000 PSI. When the oxygen cylinders are con-
nected and the supply control lever is ON, oxy-
gen at cylinder pressure is admitted to the regu-
lator. The oxygen flows through the inlet valve
and the pressure gage channel upstream of the
pressure reducing chamber, thus indicating the
actual pressure in the cylinders.

(4) Fiow Indicator. The oxygen flow indi-
cator incorporates a blinker plate that operates
with each breath of the mask wearer, exposing a
white segment in the window on the regulator
panel.
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PRESSURE PSI

1,800 ¢
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REMAINING MINUTES/HOURS (CREW OF TWO*)

*DOUBLE HOURS FOR ONE MAN OPERATION

Figure 2—31. Oxygen Duration Chart

A-2100-32




9 |
9

® ©

c. Normal Operation. Preflight check for
the oxygen system is done during the before
starting engines check in Chapter 8. Check and
perform the following:

800 PSI

(1) Pressure — minimum to

1,850 PSI maximum.
(2) Connectors at mask. Proceed as follows:

(a) CRU-60/P oxygen connector inner
O-ring condition (no cuts, tears, etc).

(b) Oxygen connector to delivery hose
gasket in position.

(c) CRU-60/P disconnect pressure be-
tween 12 to 20 pounds pull.

(d) Oxygen mask hose bayonet fitting
locked into CRU-60/P connector.

(3) Regulator and aircraft plumbing. Check
the NORMAL OXYGEN position and the 100%
OXYGEN position of the diluter control lever as
follows:

(a) Don mask; on Oxygen regulator
panel (figure 2-30), set regulator SUPPLY to ON,
diluter control lever to NORMAL OXYGEN, and
emergency pressure control lever to NORMAL.

(b) Breathe normally; FLOW indicator
on Oxygen regulator panel should not show a flow.

(c) Set emergency pressure control lever
to EMERGENCY.

(d) Inhale and hold breath, FLOW in-
dicator should not show a flow.

(e) Set diluter control lever to 100%,
insure emergency pressure control lever is still in
EMERGENCY, and hold breath; FLOW indicator
should not show a flow.

(f) Set emergency pressure control lever
to TEST MASK.

(g) Insure mask is overpressurized with
diluter control lever set to NORMAL OXYGEN
position and then to 100% OXY GEN position.

(4) If a flow is indicated in any step of para-
graph (3) except TEST MASK, a leak exists in
either the mask or the aircraft delivery plumbing;
then proceed as follows:

(a) Remove the mask fitting from the
aircraft hose and plug the aircraft hose.

(b) Repeat paragraph (3), steps (a)
thru (e).

(c) If a flow is still indicated, there is
a leak between the regulator and the hose mask
fitting.

(d) Condition must be corrected before
flight.

TM 55-15610-213-10

d. Emergency Operation. If any symptoms
occur suggestive of the onset of anoxia, immedi-
ately set the emergency pressure control lever to
the EMERGENCY position and descend below
10.000 feet. Whenever excessive carbon
monoxide or other noxious gas is present or
suspected, set the diluter control lever to 100%
OXYGEN and continue breathing undiluted oxy-
gen until the danger is past.

2-34. Miscellaneous Equipment.

a. Windshield Wiper System.

(1) Description. The windshield wiper sys-
tem is a hydraulic system that consists essen-
tially of a speed control, a reversing valve, two
window units, and an arm and blade assembly
for each window. These units are interconnected
by hydraulic tubing and supplied with hydraulic
fluid from the aircraft hydraulic system. The
speed control functions as a valve for starting
and stopping the system and regulates the wiper
blade speed by metering the rate of flow of
hydraulic fluid to the reversing valve. The revers-
ing valve alternately directs the flow of hydraulic
fluid to opposite ends of the window units, di-
rects the fluid discharged from the window units
through the return line to the source, and locks
the window units in the park position when the
system is turned off. The window units convert
the hydraulic energy, directed from the reversing
valve, into rotary motion to drive the wiper
blades. Each window unit contains a double-
acting relief valve so that if the stroke of either
wiper blade is limited for any reason, the im-
peded blade continues to operate within its li-
mited scope while the other blade functions nor-
mally. The motion of both blades remains syn-
chronized and continues in synchronization when
the impeded blade is completely free. The arm
and blade assemblies wipe an area conforming
as closely as possible to the shape of the air-
craft windshield. The blades are controll@d from
the cockpit by the windshield wiper speed con-
trol valve.

(2) Control and Operation. The windshield
wiper control (figure 2—3) is on the upper por-
tion of the pilot's instrument panel. This control
turns the wipers on and off and also controls
the speed of the wipers. When placing the con-
trol to the OFF position, it must be adjusted to
position the blades to the inboard position. Do
not use wipers on a dry windshield.
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b. Personnel Furnishings. Personnel furnish-
ings include relief tubes, map cases, and sun-
shades (figure 2—3). The sunshades can be
moved forward or aft as desired. Personnel pro-
tection is afforded by removable thermal blan-
kets (figure 2—32), in addition to a self-sealing
main fuel tank and fuel lines, 1-inch bullet resis-
tant laminated windshield, and provisions for in-
stallation of armor plating (figure 2—33). The
cockpit floor is .25 and .50 inches aluminum
armor plate.
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c. Drop Chute. The drop chute is below the
pilot's seat and is used for dropping messages.
A hinged door, under the cockpit. opens when
the drop chute control handle (figure 2—34) is
pulled to its full travel (3.25 inches). When the
control handle is released, the spring-loaded
linkage to the door will close the door and
retract the handle to its original position.

'
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Figure 2—32. Thermal Blankets
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Figure 2—34. Drop Chute
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SECTION IX. HEATING, VENTILATION, COOLING, AND
ENVIRONMENTAL CONTROL UNIT

2-36. Air-Conditioning System.

a. Description. The air-conditioning system
consists of an air-cycle type air-conditioning unit
that provides environmental control for person-
nel requirements, equipment cooling, windshield
defogging., and if installed, camera compartment
cooling and defogging.

(1) Bleed air used in the system is drawn
from the engine and is ducted to perform its
various functions. In the case of personnel cool-
ing, the high temperature, high pressure bileed
air is directed to the air-cycle refrigeration unit
(4, figure 2—35) through a set of engine shutoff
valves (1 and 31), check valves (33 and 37),
venturis (32 and 38), and an air-cycle shutoff
valve (34). It is initially cooled through the pri-
mary heat exchanger (5) to within a few degrees
of the effective ram cooling air temperature. This
air then passes through the compressor portion
of the cooling turbine (7) where its pressure is
increased and its temparature raised. The air is
then ducted to the secondary heat exchanger (5)
where the temperature is reduced before it
passes on to the turbine portion of the cooling
turbine (7). In the cooling turbine, the air ex-
pands and the temperature is reduced. The air
leaving the cooling turbine (7) is mixed with hot

Legend for fig. 2—-36

Right engine bleed air shutoff valve

Turbo Fan

Ram air door

Air-cycle refrigeration unit

Primary and secondary heat exchangers
Compressor maximum temperature switch
Cooling turbine and compressor

Anti-icing valve

Water separator

10. Defog modulating vaive

11. Top and side defog outlet

12. Upper air-conditioning outiets

13. Windshield and quarter panel defog outlets
14. Lower air-conditioning outlets

16. Temperature selector

16. Temperature controller

17. 300°F Duct temperature maximum limit switch
18. 246°F Duct temperature limit switch

19. Duct temperature sensor

20. Camera compartment temperature controller

PONOOLWN =

engine bleed air, which has bypassed the heat
exchangers (5) and the cooling turbine, and is
regulated by the temperature control valve (21).
The amount of mixing is dependent upon the
temperature selected by the pilot. This condi-
tioned air is passed through a water separator
(9) where most of the entrapped moisture is
removed before the air passes into the distribu-
tion system.

(2) ‘The cooling air for the primary and
secondary heat exchanger (5) is obtained by ram
air. Consequently, for ground operation, a turbo
fan (2) is utilized to supply forced cooling. Dur-
ing flight operation, the turbo fan is automati-
cally shut down and the ram air door (3) is
positioned to cover the turbo fan outiet and ram
air enters a scoop on the left side of the fuse-
lage. The ram air passes across the heat ex-
changers (5), cooling the engine bleed air, and is
discharged overboard through guide vanes on
the right side of the fuselage. The turbo fan (2)
is mounted in a separate duct and ties into the
ram cooling air duct upstream of the primary
and secondary heat exchangers (5). During
ground operation, the turbo fan is actuated
when the shrink rod switch opens the turbo fan
shutoff valve (30) and parmits bleed air from the
primary heat exchanger to drive the turbo fan.

21. Temperature control valve

22. High temperature limit switch

23. Temperature sensor

24. Temperature sensor

26. Modulating valve

26. Modulating valve

27. Bleed air shutoff vaive

28. Camera bleed venturi

29. Bleed air check valve

30. Turbo fan shutoff valve

31. Left engine bleed air shutoff vaive

32. Left engine bleed air venturi

33. Left engine high temperature air check valve
34. Air-cycle main shutoff valve

356. Camera bleed air duct shutoff vaive

36. Bleed air maximum temperature switch

37. Right engine high temperature air check valve
38. Right engine bleed air venturi

39. Compartment defog outlets

Figure 2 —38. Alr-Conditioning System Schematic (Sheet 1 of 2)
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Ambient cooling air is forced across the heat
exchangers (5) and then overboard through the
guide vanes. The positive fan pressure opens the
ram air door (3), permitting the cooling air to
enter the ram air duct and closes off the ram air
inlet preventing loss of turbo fan flow.

(3) On OV—-1D aircraft, air used for cam-
era compartment heating is engine bleed air that
is taken from either the engine bleed line or
from the primary heat exchanger (5). Whenever
the engine bleed air is below 205°C, air is taken
from the engine bleed air duct for heating of the
camera compartments. When the engine bleed
air reaches 205°C, the camera bleed air shutoff
valve (35) is driven closed. At this time, engine
bleed air, which has been cooled through the
first pass of the primary heat exchanger, flows
to the camera compartments. This air is used to
heat and defog both the forward and aft camera
compartments. Conditioning of the forward and
aft camera compartment is fully automatic and
requires no' control by the pilot. There is, how-
ever, a FWD CAMR HEAT switch on the left
overhead panel that the pilot can use to shut off
the supply of hot air to the forward camera
compartment. Hot air at temperatures up to
205°C is routed to the forward camera com-
partment through ducting that runs along the
cockpit floor outboard of the pilot's position. In
the event of a rupture in this ducting, the pilot
can shut off the supply of hot air to the forward
camera compartment by placing the FWD
CAMR HEAT switch in the OFF position, and
need not shut off the air-conditioning system.

(4) On OV—=1D aircraft, air used to heat
and defog the forward camera compartment is
automatically controlled to approximately 32°C.
When the ambient temperature is above this
value, a modulating valve (26) closes and the
compartment will assume approximately ambi-
ent temperature. If the temperature of the for-
ward camera compartment goes above approxi-
mately 55°C, a shutoff valve (27) closes to
protect the camera and equipment from over-
heat due to a system failure. During normal
operation, any change in temperature in the
compartment is sensed by a temperature sensor
(23). which controls the modulating valve that
opens or closes to correct the temperature.

(5) On OV—1D aircraft, air used to heat
and defog the aft camera compartment is also
automatically controlled to approximately 32°C.
When the ambient temperature goes above this
value, a modulating valve (25) closes and the
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compartment will assume approximately ambi-
ent temperature. During normal operation, any
change in temperature is sensed by a tempera-
ture sensor (24), that controls the modulating
valve that opens or closes to correct the
temperature.

(6) Air for defogging is the same air as
used for conditioning the cockpit temperature.
Therefore, it is necessary to have the air-
conditioning on and operating before any defog-
ging can be done. The forward windshield and
side quarter panels continuously receive defog-
ging air whenever the system is on and operat-
ing. Canopy defogging is done by placing the
DEFOG TOP/SIDE switch on the AIR COND
control panel (figure 2—36) to the NORM posi-
tion. This allows air at the temperature selected
for the cockpit to defog the canopy. When the
DEFOG TOP/SIDE switch is placed in the MAX
position, the temperature control valve (21,
figure 2—35) is driven open to allow air at
121°C to defog the canopy. The upper. lower,
and foot air-conditioning outlets should be
closed before the selection of MAX defog to
prevent the direction of 121°C air onto the
crew.

b. Air-Conditioning Controls. The air-
conditioning controls are on the AIR COND con-
trol panel (figure 2—36).

(1) Left and Right System Air Supply
Switches. The L and R SYS AIR SUPPLY
switches are two-position toggle switches with
OPEN and CLOSED positions. In the OPEN po-
sition, the applicable engine bleed air shutoff
valve is opened, permitting the flow of engine
bleed air from that engine, to the air-
conditioning system. The system can operate on
one engine if it becomes necessary to close
either the L or R SYS AIR SUPPLY switch.

NOTE

The engine bleed air extracted for
operation of the air-conditioning
system is also used to supply pres-
surization to the hydraulic reservoir,
windshield wash and anti-ice tank,
and pneumatic deicer boots. Closing
both SYS AIR SUPPLY switches
will cause the loss of bleed air for
these systems.
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Figure 2-36. Air-Conditioning Control Panel

(2) Defog Top/Side Switch. The DEFOG
TOP/SIDE switch is a three-position toggle
switch with NORM, OFF, and MAX positions.
With the air-conditioning system on and operat-
ing, placing the switch in the NORM position
permits the flow of air to the defogging nozzles
at the same temperature selected for the cock-
pit. In the OFF position, the flow of air to the
defogging nozzles is stopped. With the air-
conditioning system on and operating, placing
the switch in the MAX position permits the flow
of air to the defogging nozzles at a temperature
of up to 121°C regardless of the temperature
selected for the cockpit.

(3) Air-Conditioning Mode Selector
Switch. The air-conditioning mode selector
switch is a four-position switch with AUTO,
HOLD, MANUAL INCR, and MANUAL DECR
positions, which is used to select the mode of
operation (automatic or manual) of the air-
conditioning system. Placing the switch in the
AUTO position permits automatic operation of
the air-conditioning system, with the tempera-
ture selected by the AUTO TEMP control knob,
being maintained. With the switch in the HOLD
position, the temperature of the air entering the
cockpit will not change from the value selected
while in the automatic mode. The MANUAL
INCR and MANUAL DECR positions may be
selected for manual control of the temperature
of the air entering the cockpit. Placing the
switch in the MANUAL INCR position permits

manual selection of increased temperature, and
placing it in the MANUAL DECR position per-
mits manual selection of decreased temperature.
When selecting either MANUAL INCR or MAN-
UAL DECR, the switch is spring-loaded to the
HOLD position.

(4) Air-Conditioning Master Switch. The
air-conditioning MASTER switch is a three-
position toggle switch with ON, OFF, and OVRD
positions. The system will automatically shut
down if either propeller feathers. Placing the
MASTER switch in the OVRD position will over-
ride this feature and turn the system on again.
Since the air-conditioning system shall be turned
off before takeoff, the OVRD position of the
master switch should never be used, except
when operating on the ground with propellers
feathered, or when airborne, and it has been
determined that engine limitations will not be
exceeded.

(5) Automatic Temperature Selector Knob.
The AUTO TEMP selector knob is used to select
the desired temperature when operating the sys-
tem in the automatic mode. When operating in
the manual mode, this knob has no function in
system operation. When the system is operated
in the automatic mode, rotating the AUTO
TEMP selector knob clockwise will increase the
temperature selected, and rotating the knob
counterclockwise will decrease the temperature
selected.
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c. Auxiliary Cooling Control. The auxiliary
cooling provisions consist of an auxiliary ram air
system. The auxiliary ram air system is installed
and intended to be used in the event of a
malfunction of the air-conditioning system. Two
auxiliary ram airscoops are installed, one on
either side of the nose of the aircraft. When the
auxiliary ram air system is in use, ram air enters
the auxiliary ram airscoops and enters the cock-
pit through the lower air-conditioning outlets.
The system is controlled by an air-conditioning
bypass lever used to open and close a valve in
the air-conditioning ducts outboard and forward
of the pilot's and right seat position. The valve
should be closed when the air-conditioning sys-
tem is operating. Auxiliary ram air to the cockpit
for cooling should only be used when the air-
conditioning system is off.

d. Normal Operation of Air-Conditioning Sys-
tem.

(1) Automatic Mode of Operation. For nor-
mal operation of the air-conditioning system in
the automatic mode. proceed as follows:

(a) Set the controls on the AIR COND
control panel (figure 2—36) as follows:

1L and R SYS AIR SUPPLY
switches — OPEN.

2 DEFOG TOP/SIDE switch = OFF.
3 Air-conditioning mode selector
switch — AUTO.

4 Air-conditioning MASTER switch
= ON.

NOTE

With either propeller feathered, the
air-conditioning MASTER switch
must be placed in the OVRD posi-
tion.

5 AUTO TEMP selector knob — Mid-
dle position.
(b) Position pilot's and right side air-
conditioning bypass levers to AIR COND
(forward).

270

(c) Rotate AUTO TEMP selector knob
for desired temperature, clockwise for warmer
air and counterclockwise for cooler air.

NOTE

The volume of air that flows from
the air-conditioning outlets is a
function of engine speed. Increased
airflow will result from increased en-
gine speead.

For better efficiency in cooling the
cockpit. the foot air outlets should
be closed and the upper and lower
air outlets opened. For better effi-
ciency in heating the cockpit the
upper and lower air outlets should
-be closed and the foot air outlets
opened.

With the air-conditioning operating,
fog may accumulate in the cockpit
When descending, condensation
may also form on the interior sur-
faces. This is a normal condition and
should be no cause for alarm. If this
situation should become excessive,
the pilot can select a warmer tem-
perature and close the upper, lower,
and foot air outlets, forcing the air
onto the windshield.

(d) To shut off the air-conditioning sys-
tem, place the air-conditioning MASTER switch
to the OFF position.

(2) Manual Mode of Operation. For normal
operation of the air-conditiong system in the
manual mode, proceed as follows:

(a) Set the controls on the AIR COND
control panel (figure 2—36) as follows:

1L and R SYS AIR SUPPLY
switches — OPEN.

2 DEFOG TOP/SIDE switch — OFF.

3 Air-conditioning mode selector
switch = HOLD.

4 Air-conditioning MASTER switch
-ON
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(b) Position pilot's and right side air-
conditioning bypass levers to AIR COND
(forward).

(c) Momentarily select MANUAL INCR
position on the air-conditioning mode selector
switch to increase the temperature of the air.

(d) Momentarily select MANUAL DECR
position on the air-conditioning mode selector
switch to decrease the temperature of the air.

NOTE

The selection of MANUAL INCR or
MANUAL DEGR position on the
mode selector switch should be
short duration pulses of less than 1
second at a time.  The period be-
tween these pulses should be suffi-
cient to allow duct temperature
stabilization.

() To shut off the air-conditioning sys-
tem, place the air-conditioning MASTER switch
to the OFF position.

e. Normal Operation of Defogging System.

(1) Normal Mode of Operation. For opera-
tion of the defogging system, proceed as
follows:

(a) Set the controls on the AIR COND
control panel (figure 2—36) as follows:

1L and R SYS AIR SUPPLY
switches — OPEN.

2 DEFOG TOP/SIDE switch = OFF.

3 Air-conditioning mode selector
switch = AUTO.

4 Air-conditioning MASTER switch
= ON.

5 AUTO TEMP selector knob — Mid-
dle position.

(b) Position pilot's and right side air-
conditioning bypass levers to AIR COND
(forward).

(c) Place DEFOG TOP/SIDE switch to
the NORM position. Air will start to flow from

the defogging nozzles at the same temperature
as selected by the AUTO TEMP selector knob.
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(d) To increase or decrease the tem-
perature of the air flowing from the defogging
nozzles, rotate the AUTO TEMP selector knob or
momentarily place the air-conditioning mode se-
lector switch to the MANUAL INCR or MAN-
UAL DECR position.

(e) To shut down the defogging system,
place the DEFOG TOP/SIDE switch and air-
conditioning MASTER switch to the OFF posi-
tion. The air-conditioning MASTER switch may
be left ON if desired to keep the air-conditioning
system operating. :

(2) Maximum Mode of Operation. For
maximum operation of the defogging system,
proceed as follows:

(a) Set the controls on the AIR COND
control panel (figure 2—36) as follows:

1L and R SYS AIR SUPPLY
switches — OPEN.

2 DEFOG TOP/SIDE switch = OFF.

3 Air-conditioning mode selector
switch = HOLD.

4 Air-conditioning MASTER switch
= ON.

5 AUTO TEMP selector knob — Any
position.

(b) Position pilot's and right side air-

conditioning bypass levers to AIR COND
(forward).

(c) Close upper, lower, and foot air-
conditioning outlets.

(d) Place DEFOG TOP/SIDE switch to
the MAX position. Hot air at up to 121°C will
flow from the defogging nozzles, regardiess of
the temperature selected for the cockpit.

NOTE

Failure to close the upper, lower,
and foot air-conditioning outlets will
permit this hot air to be directed to
the crew positions.

(e) To shut the system down, place the
DEFOG TOP/SIDE switch and the air-
conditioning MASTER switch to the OFF posi-
tion. The air-conditioning MASTER switch may
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be left ON if desired to keep the air-conditioning
system operating. The temperature of the air will
automatically change until it is equal to the
temperature selected on the AUTO TEMP selec-
tor knob. This change in temperature will require
approximately 3 minutes.

f. Emergency Operation. In the event of a
failure while operating the air-conditioning sys-

tem in the automatic mode, proceed as follows:

(1) Place air-conditioning mode selector
switch in the HOLD position.

(2) Momentarily position the air-
conditioning mode selector switch to MANUAL
INCR or MANUAL DECR to adjust the tempera-
ture.

SECTION X. ELECTRICAL POWER SUPPLY AND
DISTRIBUTION SYSTEM

2-36. Description.

The electrical power supply and distribution
system is composed of a DC power supply sys-
tem, an external DC power receptacle, a con-
stant voltage supply (CVS) system, an AC power
supply system, and circuit breaker panels.

(1) Description. The sources of DC power
(figure 2-37) for the aircraft are two
400-ampere engine-driven starter-generators
and a 24 VDC 34-ampere-hour nickel-cadmium
aircraft battery. The starter-generators function
as electric starters, and when the engines are up
to speed, each starter-generator then acts as an
electrical generator, providing 28 VDC power to
the distribution buses on the aircraft; namely,
primary, secondery, monitored, nonessential, in-
strument power panel, CVS, armament, and
emergency bus groups. (Circuit breakers asso-
ciated with each DC bus group are shown in
figure 2—38). The emergency bus is normally
powered from the primary bus, however, if all
other aircraft DC power is lost, the emergency
bus will continue to operate using the CVS bat-
tery as a source of power, with the BATTERY
switch in the EMERGENCY position. If both
generators should fail in flight (as indicated by
the #1 and #2 GEN caution lights and the left
and right ammeter), the secondary, monitored,
armament, and nonessential buses are discon-
nected. and battery power is applied to the pri-
mary and emergency busses, and instrument
power panel only (with the battery switch in the
NORMAL position). When the landing gear han-
dle is placed in the DOWN position, however,
battery power is also applied to the secondary
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bus. Battery power can be applied to the sec-
ondary bus with the landing gear handle in the
UP position by placing the BATTERY switch to
the EMERGENCY position. In the event of si-
multaneous failure of both generators and the
battery, placing the BATTERY switch in the EM-
ERGENCY position will connect the CVS battery
directly to the emergency bus. All other buses
are disconnected. If a single generator fails, the
primary, secondary, armament, emergency, and
monitored buses, and instrument power panel
will remain powered by the operating generator.
The nonessential bus is only powered when both
generators are operating or when external power
is connected to the aircraft. With external power
connected to the aircraft, all buses except the
armament bus are energized. The armament bus
is energized from the secondary bus (with the
ARMT PWR switch ON) when the landing gear
handle is in the UP position.

(2) Controls and Indicators.

(a) Battery Switch. The BATTERY
switch is a three-position lever-lock switch
(figure 2—25) on the left overhead panel. With
the switch in the NORMAL position, the engines
running, and both generator switches ON, gen-
erator power is used to supply all DC equipment
through the respective DC distribution buses.
With the primary bus powered and the BAT-
TERY switch in the NORMAL position, a positive
charge is maintained on the battery. Should
both generators fail in flight (landing gear handle
UP) with the BATTERY switch in the NORMAL

;
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Figure 2—37. DC Electrical System Schematic (Typicel)
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Figure 2—38. DC Electrical System Circuit Breaker Schematic (Typical) (Sheet 1 of 4)
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Change 8

) -




‘»

TM 55-1510-213-10

@ ARC-102 INV*
0 INV NO. 3*
o IFF TEST**

m ARC-102 HF CONT**

@ ARC-102 HF**

@ LIGHTS PRIM CSL**

: m LIGHTS TAXI**

UsQ-61DC**

‘ @ ALQ-133 DC** (3)

NONESSENTIAL BUS n

G EMERG BUS*

CVS BATTERY

AYA(10) DC**
(OV-1D)

OASN-SG CONT IND**

0 ASN-86 IMU**
0 ASN-86 IMU**

CVS BUS

G TURN & SLIP*

a FLOOD LTS**

° SAl DC* a ALTM*®

LEGEND

*COCKPIT CIRCUIT BREAKER PANEL
**REMOTE CIRCUIT BREAKER AND AC-DC JUNCTION PANEL
***AFT JUNCTION PANEL
ee**| EFT OVERHEAD PANEL
sesess|R HEATER PANEL (OV-1D)
esescseg) OPING CONSOLE CIRCUIT BREAKER PANEL

EMERGENCY BUS

}@.FF oc-

EJECTION SEAT SWITCH
(CLOSED BY EJECTION)

€-2.10-0-39-4
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position, the battery assumes the load on the
primary and emergency buses and instrument
power panel only. If the landing gear handle is
in the DOWN position, or the BATTERY switch
is set to the EMERGENCY position, the battery
will also assume the load on the secondary bus.
If both generators and the battery should fail,
setting the BATTERY switch to the EMER-
GENCY position connects the CVS battery di-
rectly to the emergency bus. This maintains
operation of the DC powered standby attitude
indicator (SAl), turn and slip indicator, IFF
switches on the ejection seats (when ejected),
essential cockpit lighting (flood and utility), and
altimeter encoder vibrator for 2 to 4 hours. Re-
gardless of battery switch position, battery
power is applied to the battery bus which sup-
plies power to the drop tank emergency jettison
and pressure fueling circuits.

(b) Generator Switches. The left and
right generator switches, GEN No. 1 and GEN
No. 2 (figure 2—25), are three-position toggle
switches with ON, OFF, and RESET positions.
When placed in the ON position, the switch
connects the generator to the primary bus. In
the event of a malfunction indication, the appli-
cable GEN switch shall be placed to the RESET
position, then to the ON position in an attempt
to correct the malfunction. If the generator con-
tinues to malfunction (as indicated by the #1
GEN or #2 GEN caution light), the switch shall
be placed in the OFF position.

fc) Volts DC Display. The DC voltage
on the primary bus is displayed on a single column
of the VIDS display unit mounted on the pilot's
instrument panel (figure 2—7). Refer to paragraph
2—19 for instructions to adjust and test VIDS
lighting. See figure 5—1 for instrument markings.

(d) Amperes (AMPS) Display. DC cur-
rent drain from the starter-generators is displayed
on two columns of the VIDS display unit mounted
on the pilot's instrument panel (figure 2-7).
The VIDS for AMPS is augmented by a single
selectable three-digit digital display graduated to
units of 1 ampere. The AMPS toggle switch on
the VIDS may be set to left (L), center (for sum
of left and right), and right (R) to select the
information to be presented in the AMPS digital
display. Refer to paragraph 2—19 for instruc-
tions to adjust and test VIDS lighting. See figure
5—1 for instrument markings.
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(e) Generator Caution Lights. The #1
and #2 GEN caution lights, on the caution an-
nunciator panel (figure 2—10), illuminate to in-
dicate the disconnection of a generator from the
primary bus. The MASTER CAUTION light will
illuminate simultaneously with one or both of
these lights.

(f) Deleted

b. External DC Power Receptacle. The EX-
TERNAL POWER receptacle (figure 2—2) is in-
stalled on the left side of the aft equipment
compartment. This receptacle is accessible
through a spring-loaded access plate on the aft
equipment compartment access door. It is used
to connect a 28 VDC external power source to
energize all DC buses in the aircraft.

¢. Constant Voltage Supply (CVS) System.

(1) Description. The CVS system contains
a 24 VDC 7-ampere-hour nickel-cadmium bat-
tery, voltage controller, cockpit status indicator,
and associated circuit breakers. When primary
bus power is lost, the CVS system provides a
source of 24 VDC (nominal) power directly from
the CVS battery, through the BATTERY switch
(EMERGENCY position), to the emergency bus
to operate the DC powered standby attitude
indicator (SAIl), turn and slip indicator, IFF
switches on the ejection seats (when ejected),
essential cockpit lighting, and altimeter encoder
vibrator. During normal operation, the CVS sys-
tem provides 24 VDC automatically for short
durations to the CVS bus to operate the airborne
data annotation system (ADAS) (if installed) and
inertial navigation system (INS), when DC voit-
age fluctuations are experienced from the moni-
tor bus (with CVS cockpit status indicator acti-
vated and green G796 ON light illuminated),
allowing continued noninterrupted operation of
these systems. When monitor bus volitage re-
turns to normal, it will again supply the power
to operate the ADAS (if installed) and INS.

NOTE

The CVS system does not provide
continuous constant power output
for operation of the ADAS and INS.

¢
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The input voltage to the CVS voltage controller
is interlocked with the aircraft inverter switching
circuit. The INVERTER switch on the left over-
head panel must be in either the NORMAL or
EMERGENCY position for proper operation of
the CVS system. If the CVS voltage controller is
activated and the INVERTER switch is in the
OFF position, the CVS battery will continuously
supply power to the CVS bus even though the
monitor bus is within limits. To charge the CVS
battery using the aircraft's DC system, the IN-
VERTER switch must be in either the NORMAL
or EMERGENCY position.

(2) CVS Cockpit Status Indicator. The CVS
cockpit status indicator, on the center instru-
ment panel (figure 2—9), is an on/off pushbut-
ton switch that displays four modes of CVS
system operation. Operating 28 VDC is supplied
to the indicator from the monitored bus. The
four modes of system operation displayed by the
indicator are G796 ON, G796 OFF, BATT, and
NO GO.

(a) The green G796 ON indicator win-
dow of the CVS cockpit status indicator illumi-
nates when the pushbutton is pressed and air-
craft 28 VDC is present to the CVS voltage
controller. The G796 ON indicator window illu-
minates only when the voltage controller is en-
ergized by the presence of 28 VDC from the
monitored bus.

{b) The amber G796 OFF indicator win-
dow illuminates when the pushbutton switch
has been pressed following CVS system opera-
tion, indicating no input power is being supplied
to the voltage controller.

NOTE

Both the NO GO and BATT indica-
tor windows will also illuminate
when the voltage controller has
been deactivated by pressing the
switch.

(c) The amber BATT indicator window
iluminates when the voltage controlier senses
monitored DC bus voltages below 24 VDC or
above 30 VDC, indicating that the CVS battery
is now supplying power to the CVS bus and that
the CVS battery is below 24 VDC and discharg-

ing.
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(d) The amber NO GO indicator window
illuminates and remains on when the voltage
controller fails to pass its automatic initialization
check, and when an initial overvoltage condition
is experienced.

NOTE

Ignore the NO GO indicator if the
light is illuminated for less than &
seconds.

d. AC Power Supply System.

(1) Description. The AC power supply sys-
tem (figure 2—39) incorporates three inverters
to supply 115-volt, three-phase, 400 Hz, AC
power. The No. 1 inverter has an output rating
of 2,600 VA and normally supplies power to the
No. 1 and No. 2 inverter load buses. The No. 2
inverter has an output rating of 760 VA and is
used to power the No. 2 inverter load bus in the
event of a failure of the No. 1 inverter. During
normal operation, with the No. 1 inverter output
supplying the No. 1 and No. 2 load buses, the
No. 2 inverter is operating, but it is disconnected
from its load bus. The No. 3 inverter has an
output rating of 5,000 VA and normally supplies
the AC power necessary for operation of the
inertial navigation system, ELINT or camera sys-
tems, and SLAR or IR systems, whichever is
installed. In the event of a failure of the No. 3
inverter, the No. 1 inverter will automatically
assume the load to supply the power necessary
for operation of the inertial navigation system, in
addition to its own load. Power for operation of
the ELINT or camera systems and SLAR/IR sys-
tem will, however, be lost. (Circuit breakers as-
sociated with each AC bus group are shown in
figure 2—40). The No. 1, No. 2, and No. 3
inverters receive their driving voltage from the
primary bus. However, the on-off function for
each inverter is controlled by an inverter control
relay. The No. 1 inverter control relay is ener-
gized by power from the monitored bus and the
No. 2 inverter control relay is energized by
power from the primary bus. The No. 3 inverter
control relay is energized from the nonessential
bus. The No. 1 and No. 2 inverter can be oper-
ated with either or both generators operating,
however the No. 3 inverter will not operate if
eithar generator fails. Inverter operation is con-
trolled by the INVERTER switch on the left over-
head panel (figure 2—285).
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Figure 2-39. AC Electrical System Schematic
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Figure 2—40. AC Electrical System Circuit Breaker Schematic (Typical)
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(2} Controls.

(a) Inverter Switch. The INVERTER
switch, on the left overhead pane! (figure
2-25), is a three-position lock-toggle switch.
The switch receives 28 VDC through the INV
NORM circuit breaker with the switch in the
NORMAL position, and through the INV EMER
circuit breaker with the switch in the EMER-
GENCY position. With the respective circuit
breakers pulled, the inverters are inoperative.
With the switch set to NORMAL, the No. 1 and
No. 3 inverters supply the AC requirements of
the aircraft. The No. 2 inverter is operating but
is not connected to the No. 2 inverter load
buses. A delay of 15 seconds, provided by a
time delay relay, prevents the No. 3 inverter
from energizing simuitaneously with the No. 1
and No. 2 inverters to prevent an overload con-
dition. With the switch set to EMERGENCY, the
No. 2 inverter output is connected to the No. 2
inverter load buses, the No. 3 inverter functions
without time delay, and the No. 1 inverter is
shut down. The OFF position of the switch turns
off the three inverters.

(b) Failure Modes. The inverters are
protected by overload sensing controls in the 28
VDC input circuits. Excess input current through
an overload sensing control results in shutdown
of the inverter. In the event of failure of the No.
1 inverter with the INVERTER switch in the
NORMAL position, the No. 2 inverter AC output
automatically is connected to the No. 2 inverter
load bus (figure 2—=39). the No. 1 inverter load
bus is not energized, the #1 INV caution light on
the caution annunciator panel and the MASTER
CAUTION light illuminate (figure 2—10), and the
No. 3 inverter functions normally. Since the No.
2 inverter is operating without an AC load when
the INVERTER switch is set to the NORMAL
position, no power surge shall be experienced if
the No. 1 inverter fails. In the event of a failure
of the No. 2 inverter, the #2 INV caution light
and MASTER CAUTION light will illuminate.
Switching from the NORMAL to EMERGENCY
position does not affect the operation of the No.
3 inverter; however, systems powered by the
No 3 inverter may be affected. If the No. 3
inverter should fail, the #3 INV caution light and
the MASTER CAUTION light will illuminate. The
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powe: . .., for operation of the inertial
navigation system, which is normally supplied by
the No. 3 inverter, will automatically be trans-
ferred to the output of the No. 1 inverter. At this
time, the No. 1 inverter will supply power for
operation of the inertial navigation system, in
addition to its own load. Power for operation of
the ELINT or camera systems and SLAR/IR sys-
tems (if installed) will, however, be lost. With
the INVERTER switch in any position other than
OFF, and both generators inoperative, the No. 2
inverter will continue to operate and deplete
aircraft battery power.

NOTE

The navigation instrument flags may
unmask and BACK UP COMP light
may illuminate for up to 2 minutes
during phese realignment.

6. Circuit Breaker Panels.

CAUTION

Indiscriminate recycling of circuit
breakers may cause damage to
the circuit breaker actuating
mechanism and/or associated
circuitry.

Circuit breakers protecting systems essential
for flight are on the cockpit circuit breaker panel,
on the center overhead console (figure 2=—12).
Other circuit breakers used by systems not es-
sential for flight are on a remote circuit breaker
and ac-dc junction panel, in the aft equipment
compartment, left side. For identification of all
circuit breakers, see figure 2—41.
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SECTION XI. LIGHTING

2-37. Exterior Lights System.

a. Description. -The exterior lights system
consists of wingtip and tail position lights, anti-
collision lights (rotating beacons), taxi light, and
landing light (figure 2—42). The wing position
lights are the bubble type in the wingtip of each
wing. They are equipped with round covers, the
left one red and the right one green. The tail
position light is a white light on the rear of the
fuselage tail cone. The anti-collision lights are
rotating/oscillating red beacons installed on the
top of the center rudder and the underside of
the fuselage, to the rear of the wings. Each
assembly is fitted with two reflector lamps. The
landing light is installed flush in the left wing
outer panel. The taxi light is on the nosewheel
strut. The lights are powered from the DC
secondary and nonessential buses and are pro-
tected by the associated circuit breakers. The
exterior lights are controlled by switches on the
exterior lighting portion of the left overhead
panel (figure 2-25).

b. Controls. The exterior lighting control penel
(figure 2—43) is on the left overhead panel,
contains the controls for all exterior lighting.

WING POSITION LIGHT <

ANTI-COLLISI
(OSCILLATIN(

TAIL POSITION LIGHT

ANTI—-COLLISION LIGHT
(ROTATING BEACON)

(1) Wing and Tail Position Light Switch.
The WING & TAIL position light switch is a
three-position toggle switch. Switch positions
are BRT, OFF, and DIM. Intensity of the lights is
controlled by the BRT and DIM switch positions.

(2) Anti-Collision Lights Switch. The COL-
LISION lights switch is a two-position ON-OFF
toggle switch.

(3) Landing Light Switches. The landing
light is extended down and forward and ener-
gized by the LANDING light switches. One
switch has EXTEND, RETRACT, and center (off)
positions to lower and raise the landing light,
while the second is used to turn the light ON or
OFF.

(4) Taxi Light Switch. The TAXI light
switch is a two-position, ON-OFF toggle switch.

c. Operation. Operation of the exterior lights
system is dictated by the conditions under
which the aircraft will be flown. Refer to the
normal operating procedures contained in
Chapter 8.

= TAXI LIGHT

~ WING POSITION LIGHT

LANDING LIGHT

8-2-10043

Figure 2—-42. Exterior Lights
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Figure 2—-43. Exterior Lighting Control Panel

2-38. Interior Lights System.

a. Description. The interior lights system
consists of primary instruments lights, console
lights, red floodlights, white floodlights, and util-
ity lights (figure 2—44). This system provides for
direct red floodlighting of the instrument panels
and also for individual red lighting for all instru-
ments and consoles. In addition, the lower con-
sole may be floodlighted by the white floodlights
located on the sloping bulkhead. The intensity of
the instrument and console lights may be varied
from dim to bright by means of the appropriate
rheostats (figure 2—45). When the INSTRU-
MENTS rheostat is rotated from the OFF posi-
tion, all warning lights except those of the fire
detection system are automatically dimmed.
Light intensity can be increased by turning the
knob clockwise.

T™M 55-1510-213-10

Controls for the interior lights system are on the
interior lighting control portion of the left over-
head panel (figure 2—25).

b. Controls. The interior lighting control panel
(figure 2—45), on the left overhead panel, con-
tains the controls for all the lights in the interior
lights system except for the utility lights which
have integral switches.

(1) Consoles Rheostat. The CONSOLES
rheostat controls the intensity of all the console
lights. Rotating the rheostat clockwise from the
OFF position turns the console lights on and
increases their intensity. The CONSOLES rheo-
stat must be rotated clockwise from the OFF
position before the red floodlights can be turned
on, and their intensity is controlled by the RED
FLOODS switch. Console lights will be lost with

one generator inoperative.

(2) Instruments Rheostat. The INSTRU-

MENTS rheostat controls the intensity of the
instruments illumination. Rotating the rheostat
clockwise from the OFF position turns the in-
strument lights on, increases their intensity, and
dims all warning lights except those of the fire
detection system.

(3) Red Floods Switch. The RED FLOODS

switch controls the intensity of the red flood-

lights. The red floodlights are turned on when

the CONSOLES rheostat is rotated clockwise
from the OFF position. When the red floodlights

are illuminated, positioning the RED FLOODS
switch to the MED, DIM, or BRT position, ad-

justs their intensity accordingly. When primary

DC bus power is lost, power may be made
available to these lights from the emergency bus

by placing the BATTERY switch to the EMER-

GENCY position.

(4) White Floods Switch. The WHITE
FLOODS switch controls the operation of the

white floodlights on the sloping bulkhead. Plac-

ing the switch to the ON position illuminates the

white floodlights. When primary DC bus power

is lost, power may be made available to these
lights from the emergency bus by placing the
BATTERY switch in the EMERGENCY position.

(§) Utility Lights. Utility lights (figure
2-44) are provided in the cockpit for the pilot
and observer and are detachable from clip-type
mounts outboard of the left and right overhead
panels. The lens section of each light can be
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CONSOLES INSTRUMENTS uriury
RHEOSTAT RHEOSTAT LIGHT (2)
RED
FLOODLIGHTS

Figure 2—44. interior Lights

i WHITE

210N &

€ FLOODS
WITCH

210D 46

Figure 2—45. Interior Lighting Control Panel
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rotated to provide red or white illumination. Ro-
tation of the rear section of the light provides
ON-OFF intensity control. In addition, a pushbut-
ton switch on the rear section of the light can
be pressed for intermittent illumination. DC
power for the lights is provided through a circuit
breaker on the remote circuit breaker panel.
When primary DC bus power is lost, power may

TM 55-1510-213-10

be made available to these lights from the
emergency bus by placing the BATTERY switch
to the EMERGENCY position.

c. Operation. Operation of the interior lights
system is dictated by the conditions under which
the aircraft will be flown. Refer to the normal
operating procedures contained in Chapter 8.

SECTION XII. FLIGHT INSTRUMENTS

2-39. Flight Instruments.

a. Standby Attitude Indicator. The standby

Jattitude indicator (SAI) (figure 2—7), on the

pilot’s instrument panel, operates on 28 VDC
from the emergency bus. It provides the pilot
with a visual indication of the aircraft’s pitch
and roll attitude with reference to the earth.
The' indicator contains an OFF warning flag

that is masked when power is applied. A
mechanical caging knob on the instrument is

used to place the gyro in proper position. To
prevent improper operation of the caging mech-
anism, the knob should be pulled with & steady
positive pressure to the fully extended position
and held there momentarily to allow the internal
gyro to stabilize. When the gyro has stabilized,
the knob should be gently released to prevent
interference with the self-restricting mechanism.
Failure to do so may result in faulty indications.
When primary DC bus power is lost, the SAI
may be powered by setting the BATTERY switch
to the EMERGENCY position. The SAI will conti-
nue to operate for up to 9 minutes with a loss
of all DC power.

CAUTION

Do not permanently cage the SAI
gyro.

\‘ . b. Turn and Slip Indicator. The turn and slip
in

9

dicator (figure 2—7) on the pilot's instru-
ment panel consists of a 2-minute turn indicator
(needle) and slip indicator (ball). The turn
needle is driven by a gyroscope through mecha-
nical linkage. The slip indicator is an inclinom-
eter, with a ball enclosed in a glass tube. DC

power for operation of the turn indicator is sup-
plied from the emergency bus. This permits
operation of the indicator if aircraft primary DC
bus is lost and BATTERY switch is placed in
EMERGENCY position.

c. Radar Altimeter. The radar altimeter (fig-
ure 2-7), on the pilot's instrument panel, pro- |}
vides altimeter readouts and remote control
of the radar altimeter receiver-transmitter unit.
For detailed description and operation, refer
to Chapter 3.

d. Pitot-Static System. The pitot-static sys-
tem operates airspeed indicator, the altimeter-
encoder, and the vertical velocity indicator. The
system incorporates a PITOT HEATER two-
position toggle circuit breaker switch on the left
overhead panel (figure 2—25). In the ON posi-
tion, it applies power to a heating element in
the pitot tube, that prevents icing of the tube.

(1) Airspeed Indicator. Either of two types
of airspeed indicator may be installed: an air-
speed indicator or a maximum allowable air-
speed indicator, on the pilot's instrument panei
(figure 2—7). Both indicators operate off the |
pitot-static system, requiring no electrical power
for operation. The dial of the indicator is
calibrated in knots from O to 400 KIAS. The
maximum eallowable airpseed indicator also has
a maximum safe airspeed pointer (colored red)
that varies as the maximum allowable airspeed
changes with altitude. A window on the dial of
the maximum allowable airspeed indicator
shows the maximum allowable Mach number.

(2) Altimeter-Encoder. The altimeter-
encoder on the pilot's instrument panel (figurel
2-7) is a selfcontained unit, which consists
of an altitude encoder combined with a pre-
cision pressure altimeter. For detailed descrip-
tion and operation, refer to Chapter 3.
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(3) Vertical Velocity Indicator. The vertical
velocity indicator, on the pilot’s instrument panel
J (figure 2—7), indicates the speed in feet per minute
at which the aircraft ascends or descends based
on the changes in atmospheric pressure. The
indicator is a direct-reading pressure instrument
requiring no electrical power for operation.

e. Navigation Instruments. The navigation in-
struments are the bearing distance heading indi-
cator (BDHI), approach horizon indicator, and
course indicator.

(1) Bearing Distance Heading Indicator
(BDHI). The BDHI, on the pilot's instrument
lpanel (figure 2—7), provides the pilot with a
visual presentation of outputs from the INS
(or backup compass system), VOR set, ADF
set, and TACAN set. For detailed description and
operation, refer to Chapter 3.

(2) Approach Horizon Indicator. The ap-
proach horizon indicator (attitude navigation in-
dicator), on the pilot’s instrument panel (figure
2-7), provides the pilot with a pictorial dis-
play of pitch and bank information, deviation
from a glide slope, and lateral guidance informa-
tion. For detailed description and operation,
refer to Chapter 3.

(3) Course Indicator. The course indicator,
|on the pilot's instrument panel (figure 2-7),
combines compass headings with radio position
indications received from other electronic
navigation equipment to present aircraft position
and bearing information on the face of the in-
dicator. For detailed description and operation,
refer to Chapter 3.

2-40. Miscellaneous Instruments, Control
Panels, and Consoles.

Avionic and mission equipment controls for
various aircraft configurations are on the follow-
ing control panels and consoles: pilot's instru-
ment panel (figure 2—7), center instrument panel
(figure 2—9), right side instrument panel (figure
2—-46), right overhead panel (figure 2—47), lower
console (figure 2—48), and sloping console (figure
2—49). The miscellaneous instruments installed
in the aircraft are described in the following
paragraphs.
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a. Magnetic Compass. The magnetic compass
(standby compass) is on the front of the center
overhead console (figure 2—12). It may be used
in the event of failure of the compass system, or
for instrument crosscheck. Readings shouid be
taken only during steady level flight since errors
may be introduced by turning or acceleration. A
compass correction card indicating deviation is
on the left side of the center overhead console.

b. Mechanical Clock. The mechanical clock,
on the pilot's instrument panel (figure 2—7),'
is equipped with a sweep second hand and totalizer
that indicate elapsed time. The sweep hand and
totalizer are controlled by a knob in the upper
right corner of the instrument. Successive pressing
of the knob starts, stops, and returns the hands
to zero. The totalizer indicates 1 minute for each
sweep of the second hand.

c. Free Air Temperature Indicator. The free
air temperature indicator is an electrically
powered instrument that indicates the outside
air temperature in degrees C. The indicator is
protected by the O.A.T. circuit breaker on the
remote circuit breaker panel. The indicator is
on the pilot's instrument panel (figure 2-7).

d. Accelerometer Indicator. The accelerometer
indicator, on the pilot’s instrument panel (figure
2-7), indicates the rate of change in the velocityl
of the aircraft along its vertical axis. The dial
is graduated in units of gravity with a range of
-5 to +10G. The instrument has three pointers:
one is a continuous reading hand, which varies
with changing acceleration; the other two pointers
show maximum readings remaining at the greatest
positive and negative readings reached during
any maneuvers. These latter pointers record,
for reference purposes, the highest positive and
negative G-loads to which the aircraft is subjected.
Pressing the knob on the instrument resets all
readings.
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Figure 2—-46. Right Sida Instrument Panel
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CONTROL PANEL
(C-6633/ARC)

C-2-10-0 48-1

n Figure 2—47. Right Overhead Panel (Sheet 1 of 2)

NOTE

Accelerometer readings indicated
during taxiing and landing are usu-
ally erroneous and read high. The
instrument should be reset after
takeoff, as only readings recorded in
flight are reliable.

6. Warning and Caution Lights System.

CAUTION

L

The use of any tools to open a
panel section and replace lamps in
the caution annunciator panel is
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prohibited since damage or short-
ing of the electrical contacts can
occur.

The warning and caution lights system pro-
vides the operator with visual indication of an
abnormal system operation. When an abnormal
condition occurs within a system(s), a MASTER
CAUTION light (figure 2—10), directly in front of
the pilot on the instrument panel. and related
system caution light(s) on the caution annuncia-
tor panel, illuminate. A WHEELS warning light
and landing gear handle warning light provide a
visual indication of an unsafe landing gear con-
dition to decrease the possibility of a gear-up
landing. The MASTER CAUTION switch, imme-
diately to the left of the MASTER CAUTION
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light, is used to check the WHEELS warning
light, landing gear handle warning light,
MASTER CAUTION light, and all indicator lights
on the caution annunciator panel. When the
switch is held in the TEST position, all warning
and caution lights will illuminate. Releasing the

\
-

[l SPACE FOR CONTROL
INDICATOR
Z-AHP, KY-58 OR
C-8157/ARC, Kv-28

FM CONTROL PANEL
AN/ARC-114

LOCK
SWITCH

TM™M 556-1610-213-10

switch turns off the lights and readies the circuit
for automatic operation. The switch shall be
momentarily positioned to the RESET position to
turn off the lights and ready the circuits for
automatic operation after an abnormal indica-
tion.

\

o

/

IR JAM

T

d

=

"ﬂﬂ@ ol ejfe
N

0-2.10-0-50

Figure 2—49. Sloping Console (Typical)
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SECTION XIlil. SERVICING, PARKING, AND MOORING

2-41. Servicing.

| WARNING I

Turbine fuels and lubricating oils
contain additives that are poi-
sonous and readily absorbed
through the skin. Skin and cloth-
ing that come in contact with tur-
bine fuels or lubricating oil should
be washed thoroughly without de-
lay.

a. Single-Point Pressure Fueling. Complete
operation of the single-point pressure fueling
system, including selective filling and shutoff
precheck on all tanks, can be accomplished at
the pressure fueling station (figure 2—50). The
pressure fueling station also provides for single-
point pressure defueling if the fuel in both drop
tanks has been transferred to the main tank.
During pressure refueling, maintain pressure be-
tween 15 and 50 PSI. The following switches
on the pressure fueling station control the entire
operation of pressure fueling and defueling:

(1) Pressure Fueling Door Interlock Switch.
The pressure fueling door interlock switch (figure
2-50), is a plunger-operated microswitch
(spring-loaded to the closed position). When the
pressure fueling station door is closed, the
switch is held in the open position and the
circuit to the pressure fueling switches is broken.
Opening the door allows the switch to close,
completing the circuit to the fueling switches
and supplying power to the three post-type
servicing lights which illuminate the panel.

(2) Fuel Main Selector Switch. The FUEL
MAIN selector switch (figure 2—50), is a three-
position toggle switch with PRI and SEC posi-
tions. The primary and secondary positions con-
trol two solenoids in the main tank pilot valve
used to test the operation of the primary and
secondary diaphragms in the main tank fuel

2.96 Change 6

shutoff valve. The secondary system exists only
as an alternate system for use in the event of
failure in the primary system. The center position
is the off position of the switch.

(3) Drop Tanks Fuel Left and Right Selec-
tor Switches. The DROP TANKS FUEL LEFT and
RIGHT selector switches (figure 2—50), are ON-
OFF toggle switches. They control solenoid-
operated diaphragm drop tank shutoff valves,
which are normally controlied by a float switch
in each drop tank. With these switches in the
ON position, the valves are opened, allowing the
drop tanks to be pressure fueled. Selective pres-
sure fueling of all tanks may be accomplished by
use of these switches and the FUEL MAIN se-
lector switch.

(4) Drop Tanks Defuel Left and Right Se-
lector Switch. The DROP TANKS DEFUEL LEFT
& RIGHT selector switch (figure 2—50), is an
ON-OFF toggle switch. With external power ap-
plied, placing this switch in the ON position
energizes the drop tank transfer pumps, transfer-
ring’ the fuel from the drop tanks to the main
tank. Without external power applied, the fuel
PUMPS switch on the left overhead panel must
be placed in the ON position. Placing the switch
in the OFF position shuts the pump off.

(5) Fuel and Defuel Master Switch. The
FUEL & DEFUEL MASTER switch (figure
2-50), is a two-position ON-OFF toggle switch.
Setting this switch in the ON position energizes
the fuel-defuel relay, which opens the main tank
fueling shutoff valve. The ON position also arms
the DROP TANKS FUEL LEFT and RIGHT selec-
tor switches and FUEL MAIN selector switch
through the OFF position of the DROP TANKS
DEFUEL LEFT & RIGHT selector switch. This
means that with the DROP TANKS DEFUEL
LEFT & RIGHT selector switch in ON, the fuel-
ing circuit is deenergized.

b. Fuel Requirements. Fuel specifications and
capacity for all tanks are listed in table 2—5. A
general listing of approved fuels is provided in
table 2—6. The fuels listed in table 2—6, have
nearly identical characteristics. All of the fuels
are compatible and may be mixed in aircraft fuel
tanks. The use of fuels shall be in accordance
with TB556—9150—200—24.

2
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Figure 2—50. Pressure Fueling Station

(1) Fuel Types. Fuels are classified as
Army Standard, Alternate, or Emergency (table
2-7).

(a) Army Standard Fuels (JP—4,
MIL=T~-5624—NATO Code No. F—40). These
are the Army-designated primary fuels adapted
for worldwide use. These will be the only fuels
readily available in the Army supply system.
Commercial jet B fuels (ASTM—D-1655)
should be used when JP—4 fuel is not available.

(b) Alternate Fuels (JP-5,
MIL=T—5624—-NATO Code No. F—44). These
are the fuels that can be used continuously
when Army standard fuel is not available, with-
out reduction in power output. Power setting
adjustments and increased maintenance may be
required when an alternate fuel is used. Com-
mercial jet A and jet A—1 fuels should be used
when JP—5 fuel is not available.

(c) Emergency Fuels (Gasoline). These
are fuels which can be used if Army Standard
and approved Alternate fuels are not available.
Their use is subject to a specific time limit unless
prior approval has been obtained from responsi-
ble authority.

(2) Use of Fuels. There is no special limi-
tation of the use of Army Standard fuel, but
certain limitations are imposed when Ailternate
or Emergency fuels are used. For the purpose of
record, fuel mixtures shall be identified as to the
major component of the mixture (except when
the mixture contains leaded gasoline) and re-
corded on DA Form 2408- 13 (Aircraft Inspec-
tion and Maintenance Record). A fuel mixture
that contains over 10 percent leaded gasoline
shall be recorded as all leaded gasoline. (Refer
to TB56—9160—-200-24.)

(a) The use of kerosene fuels (JP—5
type) in turbine engines requires observance of
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Table 2—5. Fuel, Lubricents, Fluids, Specifications, and Capacities

System Specification Capecity
Main Tank
Fuel MIL-T-5624 (JP—4) Usable: 207 US. Gal
Total: 298.8 U.S. Gal
Drop Tanks
Usable: 150 U.S. Gal sach
Total: 151.2 U.S. Gal each
IRCM Pod AN/ALQ-147A(V)2
Usable: 135 U.S. Gal
IR Fuel: 16 U.S. Gal
Total: 1561.2 U.S. Gal
IRCM Pod AN/ALQ-147A(V)1 (OV-1D)
IR Fuel: 12 U.S. Gal
Engine Oil MIL—L-7808 (See Notes 1 and 3) 2.5 U.S. Gal
MIL—L-23699 (See Notes 2 and 3)
Hydraulic
System MIL—-H—-83282 (See Note 4) 6.5 U.S. Gal
Reservoir MIL—-H—83282 (See Note 4) 2.6 U.S. Gal
Propeller MIL-H-5606 8.5 U.S. Qts
Strut MIL-H-5606 48 oz. (Nose)
114 oz. (Main)
Oxygen
Cylinders MIL-0-27210 514 Cubic In. sach
Bottles MIL-0-27210 22.5 Cubic In. sach
Fire Extin- MIL-B-12218 88 Cubic In. each
guishing
Containers
NOTE 1: M/L-L-7808 oil used in the engine oil system is specified for operation in ambient temp-

eratures below -32°C. This oil may also be used when MIL—L—23699 oil is not available.

NOTE 2:

CAUTION

Under no circumstances shall MIL—L—23699 oil be used at ambient temp-

eratures below -32°C,

ambient temperatures above -32°C.

NOTE 3:

MIL—-L—-23699 oil used in the engine oil system is authorized and directed for use in

It is not advisable to mix MIL—iL—23699 oil with MIL—L—7808 oil except in case of

NOTE 4:

emergency. If it becomes necessary to mix the oils, record on DA Form 2408-13 to ensure
the engine oil system shall be flushed within six flight hours and filled with the proper oll.

MIL—H-5606 should be used in the hydraulic system at temperatures below -40°C.
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Table 2—6. Approved Fuels

Source Or Vendor Standard Fuel Alternate Fuel

U.S. MILITARY JP—4 (MIL-T-5624) JP-5 (MIL-T-5624)

NATO F—40 (Wide Cut Type) F—44 (High Flash Type) F-34
Commercial

(ASTM—D-—1655) JETB JET A JET A-1
American Oil American JP—4 American Type A -
Atlantic Richfield Arcojet B Arcojet A Arcojet A—1
B.P. Trading B.P.A.T.G. - B.P.A.T.K.
Caltex Petroleum Caltex Jet B - Caltex Jet A—1
Corp.
Chevron Chevron B Chevron A-50 Chevron A—1
Cities Service Co. - Citgo A -
Continental Oil Co. | Conoco JP—4 Conoco Jet—50 Conoco Jet—60
EXXON Co., USA EXXON Turbo Fuel B EXXON A EXXON A-1
Gulf Oil Gulf JetB Gulf Jet A Gulf Jet A-1
JP-9
Mobil Oil Mobil Jet B Mobil Jet A Mobil Jet A—1
Phillips Petroleum Philjet JP—4 Philjet A—50 -
Richfield Div. - Richfield A Richfield A—1
Shell Oil Aeroshell JP—4 Aeroshell 640 Aeroshell 650
Sinclair - Superjet A Superjet A—1
Standard Oil Co. - Jet A Kerosene Jet A—1 Kerosene
Texaco Texaco Avjet B Avjet A Avjet A—1
Union Qil Union JP—4 76 Turbine Fuel -
Foreign Source NATO F-40 NATO F—44
Belgium BA -PF-2B -
Canada 3GP-22F 3—-6P—-24¢
Denmark JP—4 MIL-T-5624 -
France Air 3407A -
Germany (West) VTL-9130-006 UTL-9130—007 or UTL-9130-010
Greece JP—4 MIL-T-5624 -
Italy AA-M-C-1421 AMC-143
Netherlands JP—4 MIL-T-5624 D. Eng RD 2493
Norway JP—4 MIL-T-5624 -
Portugal JP—4 MIL-T-5624 -
Turkey JP—4 MIL-T-5624 -
United Kingdom D. Eng RD 2454 D. Eng RD 2498
(Britain)
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special precautions. Both ground starts and air
starts at low temperature may be more difficult
due to low vapor pressure.

(b) Deleted.

fc) Leaded gasoline, either straight or
mixed with other fuels in any proportion, will
deposit a layer of lead oxide on combustor parts.
The lead oxide attacks the underlying metal and
also acts as an insulator that reduces combustion
efficiency and causes the formation and deposi-
tion of carbon. Therefore, the operating time be-
tween scheduled internal (hot-end) inspections is
limited (table 2—7). If the permissible accumu-
lated operating time is exceeded. a special clean-
ing and inspection is mandatory.

NOTE

Spacial cleaning and inspection may
be delayed for 10 operating hours,
provided only Army Standard fuel is
used during the delay.

U.S. Military JP—4 and JP—5 fuels,
NATO Code No. F—40 and F—44
respectively, contain icing inhibitors
blended at the refinery; most com-
mercial fuels do not.

(d) Even though the aircraft has a fuel
heater, when refueling with commercial fuel that
does not contain an anti-icing additive, add icing
inhibitor per MIL—1—27686 regardiess of ambi-
ent temperature. Inhibitor per MIL—1—27686
functions as a biocide to kill microbial growths in
fuel systems. Refueling operations shall be done
in accordance with accepted commercial proce-
dures.

(e) Deleted.

2—42. Additional Servicing.

a. Engine Oil System. Servicing the engine oil
system consists of filing the two engine oil

Table 2—7. Standard, Alternate, and Emergency Fuels

Army Standard Alternate
Fuel Fuel Emergency Fuel*
MIL-T-5624 MIL-T-5624 Any aviation gas and/or mixture thereof:

(Grade JP—4) (Grade JP-5)

Max limit —
50 hrs (with TCP — 25 hrs)

An entry shall be made on the DA Form 2408—13 of the aircraft log book if emergency
fuel is used for any time length — list type of aviation gas. Refer to paragraph 2—41b(2)

for further information.
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tanks to the proper level with lubricating oil.
Refer to table 2—5 for specifications and capac-
ity. Access to the oil tank filler cap (figure
2-51) is at the inboard side of the left nacelle
and outboard side of the right nacelle. The vol-
ume of each oil tank is 4.2 U.S. gallons, of
which the maximum permissible oil capacity is
2.5 U.S. gallons. The remaining volume of the
tank is expansion space.

b. Propeller Oil System. Propeller servicing
consists of inspecting and maintaining the level
of hydraulic oil in the propeller. Refer to table
2-5 for specification and capacity. See figure
2-51 for location of propeller oil filler cap.

¢. Hydraulic System. Servicing the hydraulic
system is accomplished through the hydraulic
and pneumatic systems servicing station (figure
2-52). Refer to table 2—5 for specifications
and capacities.

d. Pneumatic Systems. There are two pneu-
matic systems installed in the aircraft: escape
hatch pneumatic system and landing gear emer-
gency pneumatic system.

(1) Escape Hatch Pneumatic System. The
cockpit contains an escape hatch bottle filler
valve (on the center overhead console, left side)
(figure 2—51) that is used to charge the escape
hatch pneumatic system. A pressure gage,
mounted above the filler valve, indicates bottle
pressure.

(2) Landing Gear Emergency Pneumatic
System. Servicing the landing gear emergency
pneumatic system is accomplished through the
hydraulic and landing gear emergency pneumatic
servicing station (figure 2—52).

6. Oxygen System. Servicing the two oxygen
cylinders is accomplished through the oxygen
bottle filler valve (figure 2—51) on the left side
of the fuselage near the lower rear corner of the
pilot's entrance hatch. Refer to table 2—5 for
specification and capacity.

f. Windshield Wash and Anti-Ice Fluid Tank
The windshield wash and anti-ice fluid tank has
a capacity of 3 U.S. gallons. The tank is serviced
through the filler cap (figure 2—=51) on the right
side of the fuselage, below the EXIT RELEASE
handle.

g. Tire Pressures. Inflate main wheel tires to
100 PSI and nosewheel tire to 65 PSI.

TM 55-1510-213-10

h. Pneudraulic Struts. Servicing the nose and
main landing gear pneudraulic struts with hydraulic
fluid and air or nitrogen is accomplished through a
filler valve on each strut. When servicing, observe
instructions on placard located on the nose and
main landing gear pneudraulic struts. Refer to
table 2-5 for specification of hydraulic fluid. See
figure 2-51 for location of filler valve.

2-43. Ground Handling.

Ground handling covers all the essential infor-
mation concerning movement and handling of
the aircraft while on the ground. The following
paragraphs give, in detail, the instructions and
precautions necessary to accomplish ground
handling functions.

a. Ground Handling Safety Precautions.
Accidents resulting in injury to personnel and
damage to equipment can be avoided or mini-
mized by close observance of existing safety
standards and recognized ground handling
procedures. Carelessness or insufficient
knowledge of the aircraft or equipment being
handled can be fatal. The applicable technical
manuals and pertinent directives should be
studied for familiarization with the aircraft, its
components, and the ground handling proce-
dures applicable to it, before attempting to ac-
complish ground handling. The following list of
safety practices should be observed at all times
to prevent possible injury to personnel and/or
damaged or destroyed aircraft:

(1) Keep air inlet ducts free of loose arti-
cles such as rags, tools, etc.

(2) During ground runup, make sure the
brakes are firmly set and wheels are chocked.

(3) Keep area fore and aft of propellers
clear of maintenance equipment.

(4) When high winds are present, do not
unlock the control surfaces until prepared to
properly operate them.

(6) Do not operate engines while towing
equipment is attached to the aircraft.

(6) Hold control surfaces in the neutral po-
sition when the engines are being operated at
high power settings.

b. Taxiing. Taxiing shall be in accordance
with Chapter 8.
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MIL-L-23699 ABOVE —32°C;
MIL-1-7808 BELOW —32°C.
TANK CAPACITY 4.2 US GAL.:
USEABLE 2.5 US GAL. OiL,
EXPANSION SPACE 1.7 US GAL.

ENGINE OiL TANK FILLER CAP A

e

9

L WITH
MIL#- 5600 LY

(HYDRAULIC FLUID) SPEC MIL-H-5606 CAPACITY 8.5 US
QUARTS

PROPELLER OIL FILLER CAP B

EMERGENCY OXYGEN SPEC MIL-0-27210
PRESSURE 1800 TO 2000 PSI

OXYGEN BOTTLE CAPACITY 22.5 CU IN. EA
BOTH SEATS

EMERGENCY OXYGEN BOTTLE PRESSURE GAGE C

1 HYDRAULIC SYSTEM
ACCUMULATOR AND
LANDING GEAR EMERGENCY
AIR BOTTLE. USE DRY AIR OR
NITROGEN MIL-N-6011.

-’( /

oy A

HYDRAULIC FLUID SPEC MIL-H-83282 SYSTEM CAPACITY 6.5
US GAL RESERVOIR CAPACITY 2.6 US GAL.

HYDRAUUC SYSTEM AND EMERGENCY LANDING GEAR E
PNEUMATIC SYSTEM SERVICING STATION

WINDSHIELD WASHER—FILL WITH
WATER OR ALCOHOL MIL-F-3566
(ISOPROPYL). MIL-A-6091 (ETHYL) CAP. 3.0 GAL

") I‘

7/

» 9
WINDSHIELD ANTI-ICING FLUID MIL-F-5566
SUPERSEDED BY SPEC TT-1-735 (ISOPROPYL
ALCOHOL); OR SPEC 0-M-232, GRADE A
(METHYL ALCOHOL) MIL-A-6091 (ETHYL ALCOHOL), OR
WINDSHIELD WASH FLUID 100% WATER,
TANK CAPACITY 3.0 US GAL D

WINDSHIELD WASH AND ANTI-ICE TANK FILLER CAP

FUEL SPEC MIL-T-5624 MAIN TANK CAPACITY 297 US GAL,
DROP TANK CAPACITY 150 US GAL EA. F

PRESSURE FUELING STATION

C-2.10-0-62-1

Figure 2—51. Servicing Diagram (Sheet 1 of 3)
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MIL-T-3624 (P-4
CAPACITY 150 US.

150 GAL DROP TANK(2) FUEL SPEC MIL-T-5624
BOTH TANKS

DROP TANK GRAVITY FILLER CAP A

EXTINGUISHING AGENT BROMOTRIFLUOROMETHANE
SPEC MIL-8-12218 CONTAINER CAPACITY 86

@

CUIN.EA (2)
FIRE EXTINGU AINE
DRY AIR OR NITROGEN MIL-N-6011 bty R D
ESCAPE HATCH BOTTLE FILLER VALVE
AND PRESSURE GAGE B
N Mn
Y
i
OXYGEN FILLER-FILL WITH OXYGEN
SPEC. BB-0-095-1, TYPE-1, GRADE A
L J CHARGE TO 1800 P.S.I. PER BOTTLE
L OXYGEN SPEC 88-0-095-1, TYPE 1, GRADE A
SUPERSEDED BY MIL-0-27210, TYPE | FILLTO
MAIN TANK CAPACITY 297 US GAL FUEL OXYGEN PRESSURE 1800 * 50 PSI OXYGEN BOTTLE
SPEC MIL-T-5624 CAPACITY 514 CU IN. EA
MAIN TANK GRAVITY FILLER CAP C OXYGEN BOTTLE FILLER VALVE E
8-2.10-0-52.2
Figure 2-51. Servicing Diagram (Sheet 2 of 3) |
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HYDRAULIC FLUID MIL H-5606 HYDRAULIC FLUID MiL-H-5606
DRY AIR OR NITROGEN MIL-N-6011 DRY AIR OR NITROGEN MIL N-6011

NOSE GEAR MAIN GEAR
PNEUDRAULIC STRUT FILLER VALVE PNEUDRAULIC STRUT FILLER VALVE
A2100D523
Figure 2—51. Servicing Diagram (Sheet 3 of 3) |
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¢. Towing.

CAUTION

At all times during the towing op-
eration, there shall be a person in
the pilot's seat to operate the
brakes.

Before towing an aircraft with
SLAR antenna installed, insure the
nose landing gear shock strut and
nosewheel tire have been serviced
properly. If strut and tire are not
serviced properly, tow ber may
strike SLAR antenna when aircraft
is towed over a bump or up a
slope while making a right turn.

Parking brakes shall be off before
attempting to tow the aircraft.

When towing the aircraft, do not
exceed the maximum tow limits
as indicated on nosewheel doors
or the meximum allowable nose-
wheel turning radius (figure 2—6).
Exceeding turning radius will
cause torque collar stops to fail.

Towing is done by attaching a standard air-
craft towing bar to the fitting on the fork of the
nosewheel landing gear (figure 2—586). The tow-
ing fittings receive the hooks on the end of the
towing bar. No special pins or attaching hard-
ware are required.

d. Ground Handling Under Extreme Weather
Conditions. Extreme weather conditions necessi-
tate particular care in ground handling of the
aircraft. In hot, dry, sandy, desert conditions,
special attention must be devoted to finding a
firmly packed parking and towing area. If such
areas are not available, steel mats or an equiva-
lent solid base must be provided for these pur-
poses. In wet, swampy areas, careé must be
taken to avoid bogging down the aircraft. Under
cold, icy, artic conditions, additional mooring is
required, and added precautions must be taken
to avoid skidding during towing operations. The
particular problems to be encountered under ad-
verse weather conditions and the special meth-

2104

ods designed to avoid damage to the aircraft ara
covered by the various phases of the ground
handling procedures included in this section.
(Refer to TM 66— 1600—-204-256/1.)

2-44. Parking.

The aircraft is equipped with parking brakes
and an internal gustiock system. For parking of
short duration, proceed as follows:

CAUTION

Propeliers shall be prevented from
windmilling during high wind by
installing engine covers (figure
2-53) or by securing one pro-
peller blade with standard tie-
down rope to landing gear moor-
ing rings.

a. When practical, head the aircraft into the
wind, especially if strong winds are forecast or if
it will be necessary to leave the aircraft
overnight.

b. Set the parking brakes. |f chocks are avail-
able, chock all wheels fore and aft (figure
2-55). After wheels are chocked, release the
parking brakes.

c. Set the gustiock system (figure 2—6).

d. Install protective covers and ground safety
locks and pins (figures 2—53 and 2—54).

2-46. Aircraft Covers and Greund Safety
Locks.

Protective covers (figure 2—53) should be in
place to protect the various components of the
aircraft when it is either parked or moored. In
addition, to prevent possible injury to personnel
and/or damage to the aircraft, ground safety
locks and pins should be installed whenever the
aircraft is either parked or moored (figures
2-53 and 2—54). The ground safety locks and
pins are stored in a canvas bag on the no. 2
midsection equipment compartment access door.

o
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HYDRAULIC SYSTEM
ACCUMULATOR

AIR FILLER VALVE

LANDING GEAR
AIR BOTTLE
PRESSURE GAGE — |

HYDRAULIC SYSTEM
ACCUMULATOR
PRESSURE GAGE

PRESSURE FITTING

(HYDRAULIC GROUND

TEST STAND
CONNECTION)—" |

> .3

RETURN FITTING
(HYDRAULIC GROUND
TEST STAND
CONNECTION) —]

)

o

REUEF VALVE PRESSURE 3000 PS L
VOLUME OUTPUT 80 CP.M.
HYDRAULIC FLUID SPEC MIL H-83282
COLOR-RED

GROUND TEST °
STAND SETTINGS

AIR FILLER VALVE

HYDRAULIC
" RESERVOIR
FILLER CAP

TG0

HYDRAULIC
RESERVOIR
SIGHT LEVEL
GAGE

EMERGENCY LANDING GEAR
AIR BOTTLE CHARGING PRESSURES

TEMPERATURE PRESSURE
°C °F +100 PSIG
43.0 and above 110 and above 3500
32.2 90 3200
210 70 3000
10.0 50 2800
-1 30 2600
—17.8 and below 0 and below 2400

Figure 2—52. Hydraulic System and Emergency Landing

HYDRAULIC SYSTEM ACCUMULATOR
CHARGING PRESSURES

Gear Pneumatic System Servicing Station

TEMPERATURE PRESSURE
°C +=100 PSIG
43.0 ond above 110 and above 2250
32.2 90 2100
2.0 70 2000
10.0 50 1850
-1.1 30 1750
—17.8 and below 0 and below 1600
A-2-10-D-63
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FORWARD RAM AFT RAM ) ’

" RAM AIR SCOOP  DUCT PLUG (2)
PLUG

(A-76A CAMERA
YOOR WINDOW
“OVER (2)
OV-1D)

{A-76A CAMERA
‘ENTER WINDOW
‘OVER

OV-1D)

™ TAILPIPE
COVER (2)

SCOOP PLUG (2)

NOSE LANDING GEAR
GROUND SAFETY LOCK

A

&

~ '~
EXTERNAL STORES RACK (

g T

MAIN LANDING GEAR
GROUND SAFETY LOCK (2) B GROUND SAPEYY PIN c
EXTERNAL STORES RACK S —— .
(AERO 15) SPEED BRAKE
GROUND SAFETY PIN D GROUND SAFETY LOCK (2)
(OV-1D) @ E
D-2.10-D-54-1

Figure 2=53. Ground Safety Locks and Pins: and Protective Covers and Plugs (Sheet 1 of 4)
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ENGINE COVER (2) 7 CANOPY COVER

DELETED

- I/ﬁ ; ~

COVER (2) (RV-ID)

‘ INTERCEPT RECEIVER POD AN/ALQ-133 J

€:2:10-D-64-2

Figure 2—53. Ground Safety Locks and Pins: and Protective Covers and Plugs (Sheet 2 of 4)
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EXHAUST PORT
COVER

TRANSMITTER
COVER

IRCM.POD AN/ALQ-147A(V)1 COVERS K
(Ov-1D)

PORT COVER

TRANSMITTER
COVER

IRCM POD AN/ALQ-147A(V)2 COVERS l

A-2-10-0-54-3

Figure 2-53. Ground Safety Locks and Pins; and Protective Covers and Plugs (Sheet 3 of 4)
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IRLSSS
COVER

&

M-130
MODULE ASSEMBLY
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DISPENSER COVER
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LOWER FUSELAGE - LOOKING UP N

STA 299
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M-130 SAFETY

A -210-D-54-4
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Figure 2—53. Ground Safety Locks and Pins; and Protective Covers and Plugs (Sheet 4 of 4)

Change 10 2-107



TM 55-1510-213-10

FACE BLIND LOCKING MECHANISM SAFETY PIN A

EJECTION GUN SEAR SAFETY PIN B

2-108

DROGUE GUN SAFETY PIN

C

Figure 2—54. Ejection Seat Ground Lock Safety Pins (Sheet 1 of 2)
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TCR CABLE DISPENSER SAFETY PIN
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NOTE
THE SAFETY PINS ARE PART OF THE FOLLOWING:

MARTIN BAKER EJECTION SEAT GROUND SAFETY
LOCK

TCR CABLE DISPENSER SAFETY PIN

LOWER FIRING HANDLE SAFETY PIN

SUCKET SAFETY PIN E
N \‘\
MANUAL OVERRIDE HANDLE SAFETY PIN G
A 2100552

Figure 2—54. Ejection Seat Ground Lock Safety Pins (Sheet 2 of 2)
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Figure 255, Ground Handling, Parking. and Mooring Diagram (Sheet 1 of 2)
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WING B

/
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o
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C
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LASHING

TAR
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Figure 2-585. Ground Handling, Parking, and Mooring Diagram (Sheet 2 of 2)

2-48. Mooring Instructions.

The aircraft is moored to insure its immov-
ability, protection, and security under various
weather conditions. The following paragraphs
give, in detail, the instructions for proper moor-
ing of the aircraft.

a. Normal Mooring. Mooring rings (figure
2-55) are on the outboard sides of both main
landing gear struts and the bottom side of each
wing. In addition, a hole is provided in the tail
skid for rear tiedown. For maximum protection
and safety of the aircraft, the following details of
airciaft security apply at all times:

(1) Perform parking instructions as stated
in paragraph 2—44.

(2) Space and arrange mooring lines to
afford maximum security in all directions.

(3) Avoid excessive line slack to prevent
fore-and-aft, horizontal, lateral, and vertical
movement.

b. High Wind Mooring. When winds in ex-
cess of 50 MPH are anticipated, effort should be

made to evacuate the aircraft to another airfield,
out of the path of the high windg, or to park the
aircraft within a hangar or other suitable enclo-
sure. |f evacuation of the aircraft is impractical
and hangar space is not available proceed as
follows:

(1) Moor the aircraft as described in para-
graph 2—486a, using steel cable where shown by
dark lines and nylon lashings where shown by
light lines (figure 2—55).

(2) Ensure that the main fuel cell and wing
drop tanks, if installed, are full.

NOTE

If possible, trucks or other heavy
duty vehicles should be parked
around the aircraft to form a
windbreak.

(3) After high winds, inspect aircraft for
visible signs of structural damage and for evi-
dence of damage from flying objects.

2-111/(2-112 Blank)
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CHAPTER 3

AVIONICS

SECTION |. GENERAL

3-1. General.

a. This chapter covers the avionic equipment
configuration installed in Army Model OV=1D
and RV—-1D aircraft. It includes a brief descrip-
tion of the equipment, their technical character-
istics, capabilities, and location in the aircraft.
The chapter also contains complete operating
instructions for all avionic equipment installed in
the aircraft.

b. Equipment descriptions and operating
procedures contained in this chapter are ori-
ented toward the normal operating procedures
contained in Chapter 8. For more technical in-
formation, refer to the references listed in Ap-
pendix A.

¢. The avionic equipment installed in the air-
craft may vary among different serial numbered
aircraft. moreover, equipment for which installa-
tion provisions are provided may not always be
installed. No attempt is made to specify the
exact combinations of equipment in a particular
aircraft, since these combinations are dependent
on aircraft mission and equipment availability.
All unclassified avionic equipment for which
complete provisions are made are described in
this €hapter. Antenna locations for the avionic
equipment are shown in figure 3—1.

d. Information pertaining to avionic systems
installed in the aircraft that are classified are not
covered in detail in this manual. Refer to the
Operator's Manual Classified Supplement, TM
55—-1510-213-10/1, for coverage of these
systems. Mission avionics are covered in
Chapter 4.

NOTE

Transmission on emergency fre-
quencies (guard channel) shall be
restricted to emergencies only.

3—-2. Electronic Equipment Configuration.

a. Communication Equipment. The communi-
cation equipment configuration consists of the
ICS, UHF, VHF, FM, and HF systems used to
provide CW and radio-telephone communication.

b. Navigation Equipment. The navigation
equipment configuration consists of the ADF set,
compass system, glide slope and marker beacon
receiver, flight director system. VOR set,
TACAN, INS, and autopilot. These systems pro-
vide the pilot with the instrumentation required
to establish and maintain an accurate flight
course and position, and to safely make an ap-
proach under IMC conditions.

c. Transponder and Radar Equipment. The
transponder and radar equipment configuration
consists of the transponder (IFF) set, altimeter-
encoder, and radar altimeter.

3-3. Power Supply.

Electrical power for operation of the avionic
systems is provided by the aircraft DC and AC
power supply systems through the respective
aircraft distribution buses. All systems are pro-
tected by their associated circuit breakers lo-
cated on the cockpit and remote circuit breaker
panels. Refer to Chapter 2 for a complete de-
scription of the DC and AC power systems, and
illustrations of the circuit breaker panels.
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n Figure 3—1. Antenna Locations (Typical) (Sheet 1 of 2)
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u Figure 3—1. Antenna Locations (Typical) (Sheet 2 of 2)
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SECTION II. COMMUNICATIONS

3—-4. ICS.

a. The ICS is used by the pilot and right seat
occupant to select transmission and reception of
communication equipment and some navigation
equipment, and for intercommunication between
crew members. Equipment to be used for com-
munication is selected by means of switches on
the ICS control panels (figure 3—2). In addition,
all navigation radio receivers in the aircraft are
monitored through these panels. Communication
equipment operation (i.e., volume, frequency se-
lection, etc.), is controlled by the individual con-
trol panels associated with each set.

b. Keying of the ICS by the pilot is done
through the use of a thumb-operated switch on
the pilot's stick grip. Keying of the ICS by the
right seat occupant is done through the use of a
foot switch on the cockpit floor, forward of the
right seat. Power for the ICS is provided through
circuit breakers on the remote circuit breaker
panel.

A -

c. Two ICS control panels (figure 3—2) are
installed for use by the crew members. The
pilot's panel is on the lower console, and the
right seat occupant’'s panel is installed on the
right overhead panel. Each panel contains seven
receiver selector switches, a volume (VOL) con-
trol, a HOT MIKE toggle switch, and a six-
position rotary transmitter selector switch. Nor-
mal interphone operation is done by operating
either ICS key switch, regardiess of the position
of the transmitter selector switch. With the se-
lector switch set to the ICS position, external
transmission is precluded and both the RADIO
and ICS key switches will establish normal ICS
operations. Hot mike intercom operation is es-
tablished whenever the respective HOT MIKE
toggle switch is set to the HOT MIKE (up) posi-
tion. The RADIO switch shall be activated to
accomplish external transmission via the trans-
mitter selected on the selector switch, regardless
of the position of the HOT MIKE togglie switch.
ICS function cards, on both sides of the over-
head console in the cockpit, indicate switch set-
tings necessary for transmission and reception of
particular sets.

ALL OTHER

UHF VHF HF  RETRAN VOR NAV RADIOS

/ Rﬂ'ii;i\h . TCHES / /
- L

% g g % g AGUX NGAV i
OFF
C 2 3 C
: 20 0@ :
M vOL ICS 5 T
@ HOT MIKE |
VOL CONTROL TRANSMITTER SELECTOR \HOT MIKE
SWITCH SWITCH
8-3-10.D:2

Figure 3—2. ICS Control Panel (C—6533/ARC)
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TM 55-1510-213-10

JET CHANNEL
ICTOR SWITCH

WENCY SELECTOR-5

FUNCTION _ ‘
SELECTOR iTOR
TONE ———_LCH
CONTROL ~ VOLUME “~ CONTROL SWITCH
CONTROL
SELECTIVITY e
SWITCH l
LT T 1 GUARD
> S = THRESHOLD
Swirch 94 @"l" IE CONTROL
i ' MAIN
THRESHOLD
CONTROL
A
A31003
Figure 3—3. UHF Control Panel (RT-1167/ARC-1 64(v))
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NOTE

To adjust volume control when au-
dio is not being received, set
SQUELCH control switch to OFF,
adjust volume for a comfortable
level, then set OFF ON SQUELCH
switch to ON.

5. Transmit.

a. TONE switch — Press.

b. Transmitter selector switch on
ICS control panel — 2.

c. RADIO switch — Press.

6. Shutdown. Function selector switch
— OFF.

fc) Constant monitoring of guard chan-
nel.

1. Function selector switch — BOTH.

NOTE

This position (BOTH) turns on the
main receiver and transmitter (tuned
to the selected frequency) and the
guard receiver (tuned to 243.000
MHz).

2. Mode selector switch — MANUAL
or PRESET, as desired.

3. Frequency — Adjust frequency se-
lectors 1 through 5 for the required operating
frequency.

NOTE

This tuning has no effect on guard
receiver frequency, the guard freq-
uency is always 243.000 MHz.

4. VOL control — Adjust as desired.

36 Change 15

5. Transmit.

a. Transmitter selector switch on
ICS control panel — 2.
b. RADIO switch — Press.

6. Shutdown. Function selector switch
— OFF.

(d) Preset channel selector memory stor-
age.

1. Function selector switch — MAIN.

2. Mode selector switch — PRESET.

3. Frequency — Adjust frequency se-
lectors 1 through 5 for the frequency to be
placed in memory.

4. Preset channel selector switch —
Desired channel number (1 through 20).

5. PRESET switch — Press and re-
lease.

6. Record the frequency selected for
the channel number used on the function card
provided on the front panel (figure 3—3).

3-6. AN/ARC-114A (FM Set).

a. The FM set is a radio transceiver that pro-
vides FM communication in the 30.00 to 75.95
MHz range for a distance of approximately 50
miles line-of-sight. Two sets may be installed in
OV—1D aircraft; a command FM set and an
auxiliary FM set. The command set is used for
voice communications and FM homing, and the
auxiliary set (if installed) is used as a standby
system.

b. The set incorporates a main receiver and a
fixed-tuned guard receiver (40.0 to 42.0 MHz),
and has an FM homing and retransmission cap-
ability. The audio output of the receiver is ap-
plied to the ICS where it is made available to
the headsets. Power is applied to the set
through circuit breakers on the remote circuit
breaker panel. Figure 3—4 illustrates the control
panels and shows their location in the cockpit.
The associated antennas are shown in figure 3
1.

a 4N
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A(ov-1D)

MEGAHERTZ  FREQUENCY  KILOWERTZ  RECEIVER TEST

SWITCH

Figure 3—4. FM Control Panel (AN/ARC—1 14A)

A 3-10-0-4

Change 15 3-7



TM 55-1510-213-10

¢. The FM control panel provides remote con-
trol for operation of the transceiver. The panel
provides power application and volume control,
selection of operating mode and frequency,
squelch adjustment, and receiver self-test.

(1) FM Control Panel Switch Functions
(figure 3—4).

CONTROL FUNCTION
Frequency Indicates frequency to which
indicator transceiver is tuned.

Megahertz control Tunes main transceiver in 10
MHz and 1 MHz steps as
indicated by first two digits
of frequency indicator.
(Guard receiver is fixed-
tuned.)

Tunes main transceiver in
100 kHz and 50 kHz steps
as indicated by last two dig-
its of frequency indicator.
(Guard receiver is fixed-

Kilohertz control

tuned.)
RCVR TEST Used to inject noise signal to
button test receiver operation. Nor-
mally a maintenance func-
tion.
SQUELCH Adjust squelch level of re-
screwdriver ceiver.
adjustment

Mode selector Determines operating mode:

switch

OFF Turns set off.

T/R Provides for transceiver
operation of frequency dis-
played on frequency indica-
tor. (Guard receiver is inop-
erative.)

T/R GUARD

Same as T/R above plus re-
ception of guard channel.

3-8 Change 6

FUNCTION

Provides for operation in
homing mode.

CONTROL
HOMING

May also be operated as
transceiver on main channels
indicated on frequency indi-
cator.

Provides for retransmit
operation when used with
second set. May also be op-
erated as transceiver on
frequencies displayed on
frequency indicator.

RETRAN

AUDIO control
(2) FM Set Operation.

(a) Turn-On Procedure. Mode selector
switch — T/R or T/R GUARD.

(b) Transmit/Receive Operating Proce-
dure.

Adjusts audio level.

1. Frequency controls — Select de-
sired frequency.

2. Transmitter selector switch on ICS
control panel (figure 3—2) — 1.

3. Pilot's or right seat occupant's RA-
DIO switch — Press, listen for sidetone.

4. AUDIO control — Adjust.

NOTE

No set shall be keyed concurrently
with the FM set when KY—28 or
KY—58 is in operation.

(c) Homing Operating Procedure.

1. Mode selector switch — HOMING.

2. Frequency controls — Select hom-
ing frequency.

3. COURSE IND switch on BDHI/
COURSE SELECTOR panel (figure 3—10) — Se-
lect HOME.

4. Observe homing indication on
course indicator.

(d) Retran Operating Procedure.

1. Receivers 1 and 5 switches on ICS
control panel (figure 3—2) — ON.

¢
¢




2. Establish communication with
other stations in relay and determine two fre-
quencies to be used. These two frequencies
shall have minimum separation of 10 MHz.

3. Set one frequency on control
panel for FM command set, and other frequency
on control panel for FM auxiliary set.

4. Set mode selector switch on both
FM control panels to RETRAN position.

NOTE

If desired, the audio output of the
FM sets may be monitored during
retransmission to verify proper
equipment operation. Both sets may
also be operated as transceivers
during retransmission.

(e) Shutdown Procedurs. Mode selector
switch = OFF.

3=7. VHF Set.

a. The VHF set is a line-of-sight radio tran-
sceiver that provides transmission and reception
AM signals in the very high frequency range of
116.000 to 149.975 MHz for a distance range
of approximately 50 miles. The set incorporates
two separate receivers; a main receiver and a
fixed tuned guard frequency receiver. The guard
receiver is for use during emergency conditions.
The audio output from both receivers is applied
to the ICS, where it is made available to the
headsets.

b. Power is applied to the VHF set through a
circuit breaker on the remote circuit breaker
panel. Figure 3—5 illustrates the VHF control
panel and shows its location in the cockpit.

Figure 3—1 illustrates the associated blade-type
antenna.

¢. The VHF control panel provides remote
control of the operation of the transceiver. The
panel provides power application and volume
control, selection of operating mode and fre-
quency, squelch adjustment, and receiver self-
test.

TM 55-1510-213-10

MEGAHERTZ ~ FREQUENCY KILOHERTZ RECEIVER TEST

SWITCH CONTROL
310-D-5

Figure 3—5. VHF ControlPanel(AN/ARC—115)

(1) VHF Control Panel Switch Functions
(figure 3—5).

CONTROL FUNCTION
Frequency Indicates frequency 10 which
indicator transceiver is tuned.
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CONTROL

Megahertz control

Kilohertz control

RCVR TEST
button

SQUELCH
screwdriver
adjustment

Mode selector
switch

OFF
/R

T/R GUARD

D/F
RETRAN

AUDIO control

FUNCTION

Tunes main transceiver in
100 MHz, 10 MHz, and 1
MHz steps as indicated by
first three digits of fre-
quency indicator. (Guard re-
ceiver is fixed-tuned.)

Tunes main transceiver in
100 kHz and 25 kHz steps
as indicated by last: three
digits of frequency indicator.
(Guard receiver is fixed-
tuned.)

Inject noise signal to test
receiver operation. Normally
a maintenance function.

Adjusts squeich level of re-
ceiver.

Determines
mode.

operating

Turns set off.

Provides for transceiver
operation on frequency dis-
played on frequency indica-
tor. (Guard receiver is inop-
erative.)

Same as T/R above plus re-
ception of guard channel.

Not used on this aircraft.
Not used on this aircraft.

Adjusts audio level.

(2) VHF Set Operation.

(a) Turn-On Procedure. Mode selector
switch = T/R or T/R GUARD.

(b) Transmit/Receive Operating Proce-

dure.

1. Frequency control — Select de-

sired frequency .

3-10

2. Transmitter selector switch on ICS
control panel — 3.

3. Pilot’s or right seat occupant’'s
RADIO switch — Press, listen for sidetone.

4. AUDIO control — Adjust.

(c) D/F Operating Procedure. (Not used
on this aircraft.)

(d) RETRAN Operating Procedure. (Not
used on this aircraft.)

(e) Shutdown Procedure. Mode selector
switch — OFF.

3-8. HF Set.

a. The HF set provides two-way AM voice
and CW long range communication within the
frequency range of 2.000 to 29.999 MHz. The
audio output of the set is applied to the ICS
where it is made available to the headsets.
Power is applied to the set through the asso-
ciated circuit breakers on the cockpit and
remote circuit breaker panels. Figure 3—86 illus-
trates the HF control panel and its location in
the cockpit. The associated wire antenna is
shown in figure 3—1.

b. The HF control panel provides remote con-
trol operation of the transceiver. The panel pro-
vides power application, selection of operating
mode and frequency, and RF sensitivity control.

(1) HF Control Panel Switch Functions
(figure 3=6).

CONTROL FUNCTION
Mode selector When set to OFF, deener-
switch gizes HF set. When set to

USB. upper sideband modu-
lation is employed. When set
to LSB, lower sideband
modulation is employed.
When set to AM, amplitude
modulation is employed.
DATA position not used.
When set to CW, 1,000 Hz
tone is modulated on upper
sideband when transceiver is
keyed.
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Figure 3—6. HF Control Panel (AN/ARC-102)
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CONTROL FUNCTION

Frequency selector Whole megahertz selector,

controls 1/10 megahertz selector,
1/100 megahertz selector,
and 1/1000 megahertz se-
lector are used to select op-
erating frequency.

Frequency indicator Indicates operating fre-

quency.
RF SENS Adjusts sensitivity (RF gain)
control and consequently audio level

and quality.
(2) HF Set Operation.

(a) Turn-On Procedure. Mode selector
switch — As desired. Allow approximately
2-minute warmup.

(b) Transmit/Receive Operation Proce-
dure.

1. Frequency controls — Select de-
sired frequency.

2. Transmitter selector switch on ICS
control panel = 4.

3. RF SENS control — Adjust for
barely audible background noise.

4. Pilot's or right seat occupant’s
RADIO switch — Press.

NOTE

Keying tone will be heard for 10-15
seconds as transmitter is tuned to the
selected frequency. After this is com-
pleted, two-way voice communication
can be established.

(c) Shutdown Procedure. Mode selector
switch — OFF.
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SECTION Iil. NAVIGATION

3-9. VOR Set.

a. The VOR set is an airborne navigation-
communication radio receiving set whose
function is to receive and interpret VHF omnidi-
rectional radio range (VOR) and localizer (LOC)
signals in the frequency range of 108.00 to
117.95 MHz. Audio signals may also be re-
ceived in the frequency range of 118.00 to
126.95 MHz. Visual indications of the VOR and
localizer signals are displayed on the BDHI, the
course indicator, and the approach horizon indi-
cator of the flight director system. Reception
distance depends on line-of-sight. Audio signals
are applied to the ICS where they are made
available to the headsets. Power is applied to
the VOR set through associated circuit breakers
on the remote circuit breaker panel. Figure 3—7
illustrates the control panel for the VOR set and
its location in the cockpit. The associated anten-
nas are shown in figure 3—1.

VOLUME
CONTROL

KILOHERTZ
SELECTOR

MEGAHERT2
SELECTOR

31007

Figure 3—7. VOR Control Panel (AN/ARN—-82)
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b. The VOR control panel provides remote
control of the operation of the VOR receiver.
The panel provides power application control,
volume control, and frequency selection.

(1) VOR Control Panel Switch Functions
(figure 3—17).
CONTROL FUNCTION
Power switch and Concentric switch. Larger
megahertz selector diameter has OFF-PWR-

TEST positions. OFF position
turns set off. PWR position
turns set on. TEST position
initiates VOR and communi-
cation test. Smaller diameter
control (megahertz selector)
selects megahertz digits of
operating frequency.

VOL control and
kilohertz selector

Concentric switch. Larger
diameter control (VOL) is
used to adjust volume of set.
Smaller diameter control
(kilohertz selector) selects
kilohertz digits of operating

frequency.

Frequency indicator Provides digital display of
frequency selected.

(2) VOR Set Operation.

NOTE

Inaccurate in-flight OMNI! indicator
readings cen result if the power
switch on the VOR control panel is
left in the TEST position. Do not use
TEST position of power switch while
autopilot is in use; this may disrupt
aircraft attitude. Power switch
should be in TEST position for test
purposes only. Do not /eave power
switch in TEST position except for
testing.

¢
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(a) Turn-On Procedure. Power switch —
PWR. Allow approximately 2 minutes for warm

up.
(b) Test Procedure.
1. VOR Test. Proceed as follows:

a. NO. 1 or NO. 2 NEEDLE switch
and COURSE IND switch on BDHI/COURSE
SELECTOR panel (figure 3—10) — VOR.

b. AUX receiver switch on ICS
control panel (figure 3—2) — ON.

c. VOR frequency — Select.

d. LOC flag (figure 3—11) -
Masked (if within range of station).

e. To-from arrow (figure 3—12) —
Indicates properly.

f. Power switch on VOR control
panel — TEST.

g. BDHI (figure 3—9) = Indicates
180° t 4°,

h. Course selector arrow on course
indicator (figure 3—12) — Set to 0. Course bar
should center +2° and to-from arrow should
give a from indication.

2. Communication Test. Proceed as
follows:

a. Power switch on VOR control
panel — PWR.

b. VOR frequency — Select.

c. VOL control = Midrange.

d. Request tower to transmit on
VOR frequency selected.

6. When communication is re-
ceived, VOL control — Adjust for comfortable
audio level.

f. Power switch on VOR control
panel — TEST. Noise should be heard in head-
set.

g. Power switch on VOR control
panel — PWR. Noise should cease.

(c) Navigational Mode Operating Proce-
dure.

1. NO. 1 NEEDLE or NO. 2 NEEDLE,
and COURSE IND switthes on BDHI/COURSE
SELECTOR panel (figure 3—10) — Select VOR

TM 565-1610-213-10

for display on either BDHI needle, or course
indicator, or both.

2. AUX receiver switch on ICS panel
(figure 3—=2) — ON.

3. Frequency controls — Select de-
sired frequency.

4. VOL control — Adjust audio level.

5. BDHI (or course indicator, or both)
and headset audio — Read indication and moni-
tor audio.

(d) Communications Receiver Operating
Procedure.

1. AUX receiver switch on ICS panel
(figure 3—2) — ON.

2. Frequency controls — Select de-
sired frequency.

3. VOL control = Adjust audio level.

(e) Shutdown Procedure. Power switch
- OFF.

3-10. ADF Set.

a. The ADF set is an airborne low-frequency
radio direction finder that receives modulated
and continuous-wave signals from transmitters
in the 100 to 3,000 kHz frequency range, to
provide a visual and audio indication of the
aircraft’s bearing in relation to the transmitter.
The set can also be used for homing and posi-
tion fixing. Reception distance of reliable signals
depends on the power output of the transmitting
station and atmospheric conditions. Bearing in-
dications are displayed visually on the BDHI and
audio signals are applied to the ICS where they
are made available to the headsets. Power is
applied to the ADF set through associated cir-
cuit breakers on the remote circuit breaker
panel. Figure 3—8 illustrates the control panel
for the ADF set and shows its location in the
cockpit. The associated loop and sense antennas
are shown in figure 3—1.

b. The ADF control panel (figure 3—8) pro-
vides remote control of the operation of the
ADF set. The panel provides power application
and volume control, selection of operating mode
and frequency, loop antenna control, a test
switch, and a tuning indicator.

3-13



TM 55-1510-213-10

COARSE TUNE

TUNING FREQUENCY
INDICATOR CONTROL KNOB lNDlCAl’OR TEST SWITCH
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CONTROL SELECTOR CONTROL CONTROL
SWITCH KNOB

31008

Figure 3—8. ADF Control Panel (AN/ARN —-89)

c. The BDHI (figure 3—9), on the pilot’s in-
strument panel, provides the pilot with a visual
presentation of outputs from the INS (or backup
compass system), VOR set, ADF set, and TA-
CAN set. Needle No. 1 and needle No. 2 pre-
sent bearing information from the VOR set, ADF
set, TACAN set, or INS as selected by the pilot
on the BDHI/COURSE SELECTOR panel. Mag-
netic heading information from the INS (or
backup compass system) is presented on the
compass card using the lubber line as an index
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DESTINATION
31009

Figure 3—9. Bearing Distance Heading
Indicator (BDHI)

point. Range information from the INS or TA-
CAN is presented in nautical miles on the dis-
tance indicator.

d. The BDHI/COURSE SELECTOR control
panel (figure 3—10), on the pilot’s instrument
panel, provides the means of selecting the in-
puts  to the BDHI needles and to the course
indicator. The pilot may select BDHI needle in-
puts from the ADF, VOR, TACAN, or INS. In
addition, the pilot may select course indicator
inputs from the FM set, VOR set, TACAN set,
and the INS (direct or intercept).
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. BDHI/COURSE SELECTOR

NO. 1- NEEDLE - NO. 2

VOR TAC
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0 N DIR
M
F S F S ¢ mr}g
NEEDLE NEEDLE COURSE IND
NO. 1 NO. 2

A 310-0-10

Figure3—10. BDHI/COURSE SELECTOR Panel

(1) ADF Control Panel Switch Functions

(figure 3—8).
CONTROL FUNCTION
Mode selector switch

OFF Turns set off.

COMP Provides operation as an au-
tomatic direction finder.

ANT Provides operation as an AM
receiver using sense antenna
only.

LOOP Provides operation as a man-

ual direction finder using
loop antenna only.

CONTROL

LOOP control
knob

AUDIO control
knob

Coarse tune
control knob

Fine tune
control knob

Test switch

cw

VOICE

TEST

TUNE indicator

Frequency
indicator

TM 55-1510-213-10
FUNCTION

Provides positioning of loop
antenna reference when op-
erating in manual direction
finding mode.

In COMP position, adjusts
audio level. In ANT and
LOOP position, adjusts sen-
sitivity (RF gain) and conse-
quently audio level.

Tunes receiver in 100 kHz
steps as indicated by first
two digits of frequency indi-
cator.

Provides selection of 10
and 1 kHz digits (continuous
tuning); as inditated by last
two digits of frequency indi-
cator.

Provides beat frequency os-
cillator for reception of CW
transmissions and to aid in
tuning weak stations.

Permits operation as an AM
receiver.

Spring-loaded switch. Pro-
vides slewing of goniometer
through 180° to provide
check on receiver in COMP
mode; inoperative in LOOP
and ANT modes.

Provides indication of relative
signal strength while tuning
receiver.

Indicates operating frequency
to which receiver is tuned.

(2) BDH! Display Functions (figure 3—39).

CONTROL

Compass card

FUNCTION
Rotating card. Number under

lubber line indicates mag-
netic heading of aircraft.

Change 8 3-15
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CONTROL FUNCTION

Needle No. 1 Indicates selected VOR,
ADF, TACAN, or INS course.

Needle No. 2 Indicates selected VOR,
ADF, TACAN, or INS course.

Miles to des- Indicates nautical miles to

tination indicator or from destination.

(3) BOHI/COURSE SELECTOR Panel
Switch Functions (figure 3= 10).

CONTROL FUNCTION
NEEDLE NO. Selects ADF, VOR, TACAN,
1 switch or INS heading information
to be fed to needle no. 1 on
BDHI.
NEEDLE NO. Selects ADF, VOR, TACAN,
2 switch or INS heading information
to be fed to needle no. 2 on
BDHI.
COURSE IND Selects FM homing informa-
J switch tion, VOR course, TACAN

course, or INS (direct or in-
tercept) heading information
for display on course indica-
tor.

NOTE

If needle switches on BDHI/
COURSE SELECTOR pane! are in
INS position when compass
(backup) system is selected, needles
on BDHI (No. 1, No. 2, or both) will
drive to zero, and OFF flag covers
the miles to destination read-out.
With INS mode inoperative, select
VOR set, ADF set or TACAN set for
bearing information. With NEEDLE
NO. 2 switch in VOR or ADF posi-
tion, disregard miles to destination
readout on BDHI.

(4) ADF Set Operation
(a) Turn-On Procedure.

1. Mode selector switch = COMP.

3-16 Change 8

2. NAV receiver switch (ICS panel,
figure 3—2) = ON.

3. Test switch — Select CW or
VOICE, as applicable.

4. Frequency controls — Select de-
sired frequency.

5. AUDIO control — Adjust for de-
sired audio level.

6. Fine tune control knob — Adjust
for maximum upward indication on TUNE indi-
cator and identify station by audio signal.

7. NO. 1 NEEDLE or NO. 2 NEEDLE
switch on BDHI/COURSE SELECTOR panel
(figurre 3—10) — Select ADF for display on
either BDHI needle.

(b) Automatic Direction Finding Mode
Operating Procedure.

1. Mode selector switch — COMP.

2. Read magnetic bearing on BDHI;
monitor audio.

(c) Manual Direction Finding Mode Op-
erating Procedure.

1. Mode selector switch — LOOP.
2. Test switch — CW (unless station
is transmitting MCW),

3. LOOP control knob = Turn left (L)
or right (R) to obtain aural null. Read bearing on
BDHI.

NOTE

In manual mode, two null positions,
separated by 180 degrees, will be
obtained.

(d) Test Mode Operating Procedure
(COMP Mode Only).

1. Read bearing on BDHI.

2. Test switch — TEST. Note that
bearing on BDHI changes by 180 degrees.

(e) Shutdown Procedure. Mode selector
switch — OFF.

¢
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3-11. Flight Director System.

a. The flight director system uses information
supplied by the INS (or backup compass sys-
tem), VOR set, ADF set, TACAN set, and glide
slope and marker beacon receiver to provide a
visual indication of the aircraft’'s pitch and roll
attitude, magnetic heading, deviation from se-
lected course, selected VOR course, lateral dis-
placement from selected course, vertical guid-
ance during ILS approach, and direction of turn
necessary to arrive at a selected course. These
indications are presented on the approach hori-
zon indicator (figure 3—11) and the course indi-
cator (figure 3—12) on the pilot's instrument
panel. Power is applied to the system through
associated circuit breakers on the remote circuit
breaker panel. Operation of the flight director
system consists of two modes designated HDG
and ILS.

b. The approach horizon indicator (figure
3=11), on the pilot's instrument panel, operates
with the course indicator to display computed
navigational data and aircraft attitude informa-
tion supplied from the other installed electronic
navigational equipment. The indicator furnishes
the pilot with a pictorial display of pitch and
bank information, deviation from a glide slope,
and lateral guidance information. The bank
pointer and the horizon bar operate jointly to
produce bank indications. Bank indices are
shown for 10°, 20°, 30°, and 60° of bank. The
horizon bar also displays roll attitudes; 90° of
roll in either direction can be shown by the
horizon bar and bank pointer combination. The
pitch bar moves either up or down from the
center of the dial to show a maximum of 85° of
pitch attitude. In the HDG mode of operation,
adjustments of the pitch bar can be made by
means of the pitch TRIM knob to meet varied
loading and flight performance conditions. In the
ILS mode, this adjustment is done automatically.
The steering pointer is the pilot's turn command:
to maintain a selected course, right deflection of
the pointer is a command to turn the aircraft to
the right; left deflection is a command to turn to
the left. Four warning flags on the dial face
indicate malfunction of the corresponding flight
system components and contributing systems.

c. The course indicator (figure 3—12), on the
pilot’'s instrument panel, combines compass
headings with radio position indications received

T™M 55-1510-213-10
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Figure 3—11. Approach Horizon Indicator
(AN/ASN-33)

from other electronic navigation equipment to
present aircraft position and bearing information
on the face of the instrument. The azimuth ring
rotates to reflect aircraft headings indexed on
the lubber line. The COURSE selector knob at
the lower right corner of the instrument is used
to select the. desired course (VOR, TACAN, or
ILS) that is indicated by the course selector
arrow. The course bar indicates course in rela-
tion to the miniature airplane. Deviation from
selected course is shown on a five-dot scale.
The to-from arrow displays aircraft direction
from a VOR station on the selected radial when
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cTor

310-D-12

Figure 3—12. Course Indicator (AN/ASN—-33)

referenced with the miniature airplane. It is not
displayed in localizer operations. The heading
marker is adjusted by the HEADING knob on the
lower left corner of the instrument, and reflects
bearing changes in reference to the lubber line.
A COMPASS warning flag appears
whenever the magnetic heading input is not reli-
able. Bearing information is fed from the VOR
set, TACAN set, INS, or FM set as selected on
the BDHI/COURSE SELECTOR panel (figure
3-10). If the COURSE IND switch on BDHI
/COURSE SELECTOR panel is in INS position
when compass (backup) system is selected, the
course bar on the course indicator will center
itself. With INS mode inoperative, select VOR

3-18

set. TACAN set, or FM set for bearing informa-
tion. In FM homing operations, the mode selec-
tor switch on the FM control panel (figure 3—4)
is set to the HOMING position and the COURSE
IND switch on the BDHI/COURSE SELECTOR
panel is set to the HOME position. The course
selector arrow on the course indicator (figure
3-12) is next aligned under the lubber line. The
homer deviation signals, in the FM homing
mode, are applied to the course bar, that will
deflect to the right or left of the course selector
arrow, depending upon the location of the
ground station with respect to the aircraft. Cor-
rect maneuvering of the aircraft, when homing,
is to keep the course bar centered in line with
the course selector arrow. When operating in
FM homing mode, the to-from arrow may disap-
pear.

(1) Approach Horizon Indicator Display
Functions (figure 3—11).

CONTROL FUNCTION

GS flag Indicates lack of signal
strength from glide slope re-
ceiver.

GYRO flag Indicates malfunction in atti-
tude system.

STEERING Indicates signals from steer-

flag ing computer are not reli-
able.

LOC flag Indicates signal from VOR

set is not reliable.

Indicates direction aircraft is
to be turned to correct head-
ing error. Deflects right or
left to provide aircraft tum
information relative to se-
lected course or localizer
beam. Right deflection is
command to turn aircraft to
right. left deflection is com-
mand to turn aircraft to left.

Steering pointer

Pitch bar Iindicates relative aircraft lon-
gitudinal attitude. Pitch bear
above horizon bar indicates
nose up attitude; pitch ber
below horizon bar indicates

nose down attitude.

i 4
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FUNCTION

Raises or lowers position of
pitch bar in HDG mode. Ad-
justment range is +20° to
-16° in 5° increments. In
ILS mode, pitch bar position
is preset to normal approach
attitude.

CONTROL

Pitch TRIM
control

HDG/ILS knob Selects mode of operation of
flight system for navigation
(HDG) or Instrument Landing
System (ILS). Switch should
be placed in same relative
function as corresponding set
control setting (omnirange or
localizer).

Horizon disk Rotates against fixed bank
pointer to indicate amount of

bank.

Operates with horizon disk to
indicate amount of bank in
increments of 10°, 20°, 30°,
and 60°,.

Bank pointer

Moves up or down to show
displacement of aircraft
above or below glide path on
a 5-dot vertical scale. Air-
craft is on glide path when
glide slope pointer centers.

Glide slope pointer

Fixed reference to the hori-
20on.

Horizon bar

(2) Course Indicator Display Functions
(figure 3—12).

CONTROL FUNCTION

Azimuth ring Indicates aircraft magnetic
heading in relation to lubber
line.

Course bar Indicates deviation of aircraft

from selected course, in rela-
tion to five-dot scale. Aircraft
is on selected course when
course bar aligns with head
and tail of course selector
arrow. Indicates direction to
turn for selected navigation
inputs (INS, VOR, TACAN,
FM homing).

TM 55-1510-213-10

CONTROL FUNCTION

Course selector Indicates selected aircraft

arrow course in relation to TACAN,
VOR, or localizer course.
Centered under lubber: line
for FM homing.

COURSE Positions course selector

selector knob arrow.

To-from arrow Displays direction of selected
TACAN or VOR station. To-l
from arrow will not be visible

when operating in ILS mode.

HEADING
knob

Adjusts heading matker to
selacted heading.

Heading marker Indicates heeding selected
for use in HDG mode.

COMPASS Appears if magnetic heading
flag input is not reliable.
Lubber line Indicates aircraft magnetic

heading.
Miniature airplane Indicates relative position of
aircraft with respect to se-
lected course.

(3) Flight Director System Operation.

(a) Turn-On Procedure. The flight direc-
tor system normally remains energized during
the entire flight; check that associated equip-
ment (VOR set, TACAN set, FM set, marker
beacon and glide slope receiver, ADF set, and
INS (or backup system) is turned on and
operating.

(b) Heading Mode Operating Procedure.

1. HOG/ILS knob (approach horizon
indicator) — HDG.

2. Pitch TRIM control (approach hori-
zon indicator) — Set to desired attitude as indi-
cated by pitch bar.

3. HEADING knob (course indicator)
— Set heading marker to desired magnetic
heading.

4. Turn aircraft toward steering

pointer using bank angle that will maintain steering
pointer centered.
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NOTE

The aircraft heading is indicated by
the position of the azimuth ring with
respect to the lubber line. The head-
ing marker rides with the azimuth
ring as aircraft heading changes.
Heading error is indicated by the
displacement of the heading marker
with respect to the lubber line. For
heading corrections, the amount of
bank called for by the steering
pointer depends on the required
heading change and is limited to &
pradetermined safe benk angle. If
the aircraft makes a bank entry
steeper than this limit, the steering
pointer will move past center and
thus advise an easing of bank.
When the aircreft approaches the
selected heading, the bank angle
called for by the steering pointer will
decrease gradually and the aircraft
will roll out smoothly on the new
heading.

5. Selecting and maintaining a VOR
course. Proceed as follows:

a. VOR receiver — Select desired
frequency.

b. Nav switch on ICS control pa-
nel (figure 3—2) — ON.

¢. VOL control on VOR control pa-
nel — Adjust audio level.

d. COURSE IND switch (figure
3-10) = VOR.

e. LOC flag on approach horizon
indicator — Masked.

f. Course selector arrow on course
indicator (figure 3—12) — Set to desired VOR
course to be followed.

g. Heading marker on course indi-
cator — Set on heading giving desired intercep-
tion angle.

h. Steering pointer on approach
horizon indicator (figure 3—11) — Center by
turning aircraft in direction of pointer deflection.

i. Maintain heading by keeping
steering pointer centered.
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j. When course bar centers — Set
heading marker to desired course and turn air-
craft to maintain steering pointer centered.

k. Maintain selectad course by
keeping course bar centered.

NOTE

When tracking on course (course
bar centered), wind correction will
be indicatad by difference in head-
ing marker and course selector
arrow.

6. Selecting and maintaining a TA-
CAN course. Proceed as follows:

a. TACAN receiver — Select de-
sired channel.

b. Nav switch on ICS control pa-
nel (figure 3—2) — ON.

c. Operation mode select control
on TACAN control panel (figure 3—17) = T/R.

NOTE

If only course information is desirad,
select REC position of operation
mode select control.

d. VOL control on TACAN control
panel — Adjust identity tone level.

e. COURSE IND switch (figure
3-10) = TACAN.

f. LOC flag on approach horizon
indicator — Masked.

g. Course selector arrow on course
indicator (figure 3—12) — Set to desired TA-
CAN course to be followed.

h. Heading marker on course indi-
cator — Set to desired heading.

i. Steering pointer on approach
horizon indicator (figure 3—11) — Center by
turning aircraft in direction of pointer deflection.

¢




NOTE

When tracking on course (course
bar centered), wind correction will
be indicated by difference in head-
ing marker and course selector
arrow.

j- Maintain heading by keeping
steering pointer centered.

k. When course bar centers — Set
heading marker to desired course and turn air-
craft to maintain steering pointer centered.

|. Maintain selected course by
keeping course bar centered.

(c) ILS Mode Operation. Proceed as
follows:

1. Select and maintain desired local-
izer course as outlined in step (b)5, above.

2. After alignment with localizer out-
side outer marker, inbound, check that the LOC
and GS flags on the approach horizon indicator
(figure 3—11) are masked. Set the HDG/ILS
knob to ILS. Set heading marker to missed ap-
proach heading.

3. Intercept glide slope, start descent
and maintain glide slope pointer on approach
horizon indicator aligned at center scale follow-
ing glide slope to minimums.

4. Maintain localizer track by keeping
steering pointer on approach horizon indicator
centered.

NOTE

During ILS approach, wind drift is
compensated for automatically. The
pitch bar represents the aircraft ap-
proach attitude. Displacement of the
course selector arraw from the lub-
bar line represents crab angle and is
the aircraft’s true relation to the
runway before flareout. During the
ILS approach, computad steering
commands are provided on the ap-
proach horizon indicator. Maintain-
ing the steering pointer centered

TM 56-1610-213-10

and the pitch bar (wing tip) opposite
the glide slope, the pointer will in-
tercept and maintain the ILS local-
izer and glide slope. True deviation
from the glide slope is indicated by
the displacement of the glide slope
pointer from the horizon bar, and
from the localizer by displacement
of the course bar.

5. If approach is missed, place HDG
ILS knob, on approach horizon indicator, to
HDG, and follow normal climbout and navigation
procedures.

(d). Shutdown. The flight director sys-
tem is not normally: shut down; however, the
associated equipment (VOR, ADF, TACAN, glide
slope and marker beacon receiver) may be
turned off, if required.

3-12. Inertial Navigation System (INS).

a. The INS is a self-contained navigation and
attitude-reference system that is totally indepen-
dent of aircraft maneuvers, weather conditions,
and terrain. The INS, in conjunction with aircraft
equipment interface, permits all weather opera-
tion under IMC. The system continuously
determines the position of the aircraft from
measurements made entirely within the aircraft,
permitting navigation without reference to
ground transmitters or other external operational
aids. The INS provides a navigation capability
completely independent of hostile operating en-
vironments that may include electronic counter-
measures. A computer in the system uses air-
craft velocity changes and attitude to compute
present position, distance to destination, and
bearing to destination. The INS also supplies
information such as easting or westing, northing
or southing, drift angle, groundspeed, heading
and V/H signals to the AN/AYA-10 Airborne
Data Annotation System (if installed) for distri-
bution to the sensor systems on board the air-
craft. The INS provides visual display of present
position data in Universal Transverse Mercator
(UTM) coordinates or conventional latitude-
longitude coordinates during all phases of the
flight. When a suspected target is approached or
overflown, the INS will display, or freeze, or
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both, the geographic coordinates of the aircraft’s
position and provide approach and overfly warn-
ing light indications to the pilot.

b. Power is applied to the INS through the
associated circuit breakers on the remote circuit
breaker panel, and through the NAV MODE se-
lect switch. A constant voltage is supplied
through the CVS voltage controller to the CVS
bus, which powers the associated circuit
breakers. A cockpit status indicator (figure 2—9)
provides an indication that a steady voltage is
being supplied from the controller to the INS
and AN/AYA-10 Airborne Data Annotation
System (if installed).

c. Warning lights on the INS control indicator
unit and on the annunciator panel indicate failure
of the INS. Should a malfunction of the INS
occur, the operator can select a backup compass
system for heading and attitude reference. This
can be done by positioning the NAV MODE
select switch (figure 3—13) from the INS mode to
the BACK-UP COMP mode, and pressing the
HDG-PUSH knob on the compass control panel
(figure 3—15) to align the compass system. The
INS control panel (figure 3—14), provides remote
control operation of the INS.

310-0-13

Figure3—13. NAV MODE Panel
(AN/ASN-76/86)
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The panel provides controls for power applica-
tion; mode selection; data memory insertion and
display; destination selection, insertion, and dis-
play. position update; and display clearings. In-
dicators are provided for navigation mode status,
destination approach and arrival malfunctions,
data displays. and directional displays. The tech-
nical characteristics of the INS are shown
below.

Modes of operation ...... Standby, align, navi-
gate, and air data

Input signals from:
Compass Compensator . . Magnetic heading
True airspeed

transmitter. ........... True airspeed error

Radar Altimeter. ........ Radar Altitude

SLAR.................. Drift angle and
ground speed
feedback

Data annotation set..... Data requests

Output signals to:

Data annotation set. . ... Roll and pitch

SLAR.................. Drift angle and
ground speed error

VOR..........vvennn Magnetic heading

Autopilot. .............. Lateral steering

correction, true
heading. navigation
disengage. autopilot
disengage. and
course deviation

Flight director

system.................. Roll and pitch, com-
pass flag control,
gyro flag control,
localizer flag
control, magnetic
heading, and
course deviation

BOHI................... Bearing-heading,
range and magnetic
heading

d. The NAV MODE panel (figure 3—13), on
the lower console, contains the NAV MODE se-
lect switch. The switch provides a means of
selecting either of two modes of operation.

e. The INS control panel (figure 3—14), on the
center instrument panel, provides remote control
operation of the INS and alignment capabilities.

s
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Figure 3—14. INS Control Panel(AN/ASN —86)
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Figure 3— 15. Compass Control Panel
(AN/ASN-76)

(1) NAV MODE Panel Switch Functions

(figure 3—13).
CONTROL

NAV MODE
select switch

INS

3-24

FUNCTION

Selects either INS or BACK-
UP COMP mode of opera-
tion.

Selects INS mode of opera-
tion.

CONTROL

FUNCTION

BACK-UP COMP Selects BACK-UP COM-

PASS system mode of op-
eration. With NAV MODE
select switch in this position,
the following occurs:

1. Course bar on course indi-
cator centers if COURSE
IND switch on BDHV/
COURSE SELECTOR panel is
in INS position.

2. Needles on BDHI (No. 1,
or No. 2, or both) drive to
zero, and OFF flag covers
miles to destination readout
if needle switches on
BDHI/COURSE SELECTOR
panel are in INS position.

3. NAV mode of autopilot
operation is inoperative with
NAV mode select switch in
BACK-UP COMP position. In
flight, autopilot should be
disengaged before changing
positions of NAV mode se-
lect switch. This insures that
no sudden change in heading
information is introduced into
autopilot.

(2) INS Control Panel Switch Functions

(figure 3—14).

CONTROL
MODE switch

OFF
STBY

ALIGN

FUNCTION

Selects navigation set mode
of operation.

Turns navigation set off.

Initiates standby mode of
operation that applies pri-
mary power to computer and
control-indicator, and heater
power to platform.

Initiates align mode of op-
eration that allows platform
stable element to be leveled
with respect to local vertical
and aligned to true north.

I
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CONTROL

NAV

AD

TEST
COMPT

PLAT

GBI

> GB2
SELECT

switch

I BRG/RNG

FUNCTION

Initiates navigate mode of
operation that is normal
mode for flight or when air-
craft is moved on ground
when navigation set is on.

Initiates air date mode of
operation. This mode is au-
tomatically selected if plat-
form malfunctions during
NAV mode of operation. AD
mode may be selected
manually as an alternate to
NAV MODE.

Initiates built-in test of com-
puter.

Initiates built-in test of plat-
form.

Initiates gyro bias 1 test.
Initiates gyro bias 2 test.

Selects data to be read into
memory or displayed on
control-indicator displays.

Displays true bearing-to-desti-
nation or TACAN station true
angle in degrees and tenths of
a degree on left display and
range-to-destination or
TACAN station distance in
kilometers and tenths of a
kilometer on right display for
destination selected on DEST
thumbwheel switch. BDHI
and course indicator will in-
dicate bearing and range-to-
destination of TACAN station
by selecting desired destina-
tion or TACAN station or
DEST thumbwheel and
pressing INSERT button. In-
sert light will go out; but il-
luminate for all other posi-
tions of DEST thumbwheel.

CONTROL

UTM POS

UTM DEST

L/LPOS

L/L DEST

EVAL

TM 65-1510-213-10

FUNCTION

Allows insertion or display of
present position zone num-
ber and easting distance in
kilometers and tenths of a
kilometer on left display and
northing or southing distance
in kilometers and tenths of a
kilometer on right display.

Allows insertion or display of
destination zone number and
easting distance in kilome-
ters and tenths of a kilome-
ter on left display and north-
ing or southing distance in
kilometers and tenths of a
kilometer on right display for
destination or TACAN station
selected by DEST thumb-
wheel switch.

Allows insertion or display of
present position longitude in
degrees, minutes, and tenths
of a minute on left display
and latitude in degrees, min-
utes, and tenths of a minute
on right display.

Allows insertion or display of
destination position longitude
in degrees, minutes, and
tenths of a minute on left
display and latitude in de-
grees, minutes, and tenths of
a minute on right display for
destination or TACAN station
selected by DEST thumb-
wheel switch.

Allows updating and display
of difference between pres-
ent position and destination
number selected on DEST
thumbwheel. North-south
difference in kilometers and
tenths appears on right dis-
play; east-west difference in
kilometers and tenths ap-
pears on left display.
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CONTROL

MON

ALT/STA

WIND

Mv/Cs

TCK/GS

HDG/TIME

3-26 Change 15

FUNCTION

Allows display and selection
of any computer core stor-
age location.

Allows insertion or readout
of TACAN channel number
on right display and TACAN
altitude above sea level of
selected TACAN station on
left display when STA button
is pressed. If STA button is
not pressed, system altitude
above sea level will appear
on left display and right dis-
play will be blank.

Allows display of wind direc-
tion angle with respect to
true north in degrees and
tenths of a degree on left
display, and wind speed in
knots and tenths of a knot
on right display during NAV
mode. During AD mode,
WIND allows insertion and
readout of wind direction
and wind speed.

With STA button not
pressed, allows insertion or
display of magnetic variation
angle in degrees and tenths
of a degree on left display,
and course select angle in
degrees and tenths of a de-
gree on right display. With
STA button pressed, allows
insertion or display of mag-
netic variation and course
angle of TACAN station se-
lected on DEST thumbwheel.

Allows display of ground
track angle with respect to
true north in degrees and
tenths of a degree on left
display, and ground speed in
knots and tenths of a knot
on right display.

Allows display of aircraft true
heading with respect to true

CONTROL

DIM button

STA button

DEST
thumbwheel

STORE
DEST

Left Display

FUNCTION

north in degrees and tenths
of a degree on left display,
and time-to-destination or
TACAN station in minutes
and tenths of a minute on
right display as defined by
destination number selected
on DEST thumbwheel switch
and STA button.

When pressed, illuminates E,
W, N, S, degrees, colon, and
decimal points, and all other
lights except keyboard lights
and SL and SR buttons. Dis-
play readout will show all
8's. When rotated, controls
intensity of control panel
edge lights. Releasing button
turns off lights.

Selects whether DEST
thumbwheel is being used
for destinations or TACAN
channel number. In pressed
position (button illuminated),
DEST thumbwheel is selecting
TACAN locations. When not
pressed (button not illumi-
nated), DEST thumbwheel is
used for selecting destina-
tions.

Allows insertion or display of
any core storage location des-
tination or TACAN station
defined by position of SE-
LECT switch. With SELECT
switch set to MON, decimal
quantities are displayed on
right and left displays as
follows:

Right Display

0 Numbers indicate Unused
test failure

1 X-gyro bias
2 Y-gyro bias

Z-gyro bias

Unused
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CONTROL FUNCTION
STORE
DEST Left Display Right Display
3 East velocity North velocity
error error
4 All 1’s indicate Align status
completion of
self-test
5 Percent of Elapsed time in
Specification mode of operation.
(STBY, ALIGN,
NAV, AD, etc.)
6 Unused UTM Grid
7 Start Running time GMT
or local
8 Unused Allows selection
of any one of
4,096 core stor-
age locations
9 Displays octal Displays octal
value of contents value of contents
in selected core  in selected core
storage location. storage location.

RDY light Flashes when align mode of
operation is complete and
INS is ready for navigation
mode.

DEST light llluminates when aircraft is
within 2-minutes flying time
of destination. Flashes when
destination is passed or
range to selected destination
begins to increase.

MEM light Hluminates when heading
memory alignment is in prog-
ress or heading memory has
been stored.

A/D light llluminates when mode
switch is set to AD.

MAL light llluminates when any com-

ponent in INS malfunctions.

CONTROL

TAC light

INS light

Position fix
button

SL button

SR button

Data entry key-
board pushbutton

switches 1, N2, 3,

W4,5,E6, 7, S8,
9,and 0

Insert button

E/W (LEFT)
display

N/S (RIGHT)
display
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FUNCTION

Hluminates when system is
using TACAN data for auto-
matic updating of present
position, not Inertial present
position.

Hluminates when system is
in NAV mode.

With SELECT switch set to
EVAL, UTM POS, or L/L
POS. left and right displays
will be frozen when POS FIX
button is pressed. Used for
position update. If no update,
unfreezes display when
pressed a second time.

When pressed, clears left
display and causes insert
button to illuminate.

When pressed, clears. right
display and causes insert
button to illuminate.

Used in conjunction with SE-
LECT switch, DEST thumb-
wheel, SL, SR, and INSERT
buttons, to load 'Ieft and
right displays for display and
storage in computer.

d in conjunction with SE-
E;?)T switch, DEST thumb-
wheel, data entry pushbu&
tons, SL. SR. and POS F
buttons to store and update
data in computer. Must be
on BRIGHT to gfcht a
change. Dimming indicates

data entry.

i ndicates directiqn. east or
west, of data displayed on
control indicator.

Indicates directio_n. north or
south, of data displayed on
control indicator.
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CONTROL FUNCTION IDLE, aircraft headed into the wind,
and control surfaces locked by en-
HDG MEM Used to retain platform gaging gust lock handle.
button alignment after landing. Per- ’

mits another flight to be
made without performing
another complete alignment.
However, if inertial errors are
encountered during the flight
preceding the activation of the
HDG MEM button, then these
errors will be present when the

Aircraft shall not be moved during
alignment procedure or after HDG
MEM is selected. Alignment will be
lost and procedure must be
repeated.

INS is turned on from a HDG 1. CVS G796 ON pushbutton indica-

memory shutdown. tor— ON.

(3) INS Operation.
NOTE

If the INS malfunctions, the INS
may become inoperative, and the
pilot may experience a loss of air-
craft heading and attitude reference,
autopilot, and operation of the BDH/
compass card. Heading and attitude
reference, and operation of the
BDHI compass card may then be
obtained by disengaging the auto-
pilot and switching the NAV MODE
select switch on the NAV MODE
panel (figure 3—13) to the BACK-
UP COMP position. The autopilot
NAV mode of automatic lateral con-
trol is inoperative with the NAV
MODE select switch in the BACK-
UP COMP position. Use of the auto-
pilot may again be obtained by se-
lecting some position other than
NAV on the autopilot navigation
coupler for automatic lateral control
and re-engaging the autopilot.

2. MODE switch = STBY.

NOTE

If a heading memory alignment had
been initiated before /last system
shutdown and the aircraft moved, a
heading memory alignment cannot
be performed, and a complete sys-
tem alignment shall be made. If a
heading memory alignment had
been initiated previously, the HDG
MEM indicator light on the INS
control panel will illuminate when
the MODE switch is set to the
STBY position. If this occurs and
heading memory alignment is not
being initiated, press the HDG MEM
button (which shuts off the HDG
MEM light), place MODE switch to
OFF position, then back to STBY
position, verify that HDG MEM light
is out and proceed with alignment.
If a heading memory alignment is to

4T S

|
. be initiated, place MODE switch to |
(a) Alignment Procedure. The INS may ALIGN position and proceed to step |
be aligned before starting the engines using the 11 below. ‘
external power unit (GPU), or after starting both

engines using the aircraft battery. Proceed as

follows: |

NOTE

To insure most accurate alignment
of INS, before starting alignment
procedure, propellers shall be un-
feathered and set at MAX RPM, 4. SELECT switch — POS UTM or i J
power levers shall be set at FLIGHT POS L/L. ‘}

3. DEST thumbwheel = 0. (Any
number may be used.)
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NOTE

POS UTM s selected if Universal
Transverse Mercator coordinates are
to be inserted. POS L/L is selected
if latitude and longitude coordinates
are being inserted. If POS UTM is
selected, proceed with step 5. If
POS L/L is selected, proceed with
step 6.

5. Insert present position UTM co-
ordinates as follows:

a. SL button — Press. Check that
left display clears and SL and INSERT buttons
illuminate.

b. Use data entry keyboard push-
button switches to insert easting zone number,
kilometers, and tenths of a kilometer on left
display.

NOTE

If an error is made while using data
entry keyboard pushbutton switches,
press the appropriate SL button (for
left display) or SR button (for right
display) twice, to clear; then repeat
procedure for insertion of data.

c. INSERT button — Press to store
information on left display in computer. Check
that SL and INSERT buttons go out and infor-
mation on left display is correct.

d. SR button — Press. Check that
right display clears and SR and INSERT buttons
illuminate.

e. Use data entry keyboard push-
button switches to insert northing or southing
zone number, kilometers, and tenths of a kilo-
meter on right display.

f. INSERT button — Press to store
information on right display in computer. Check
that SR and INSERT buttons go out and infor-
mation on right display is correct.

g. Proceed with step 7.
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6. Insert present position latitude and
longitude coordinates as follows:

a. SL button — Press. Check that
left display clears and SL and INSERT buttons
illuminate.

b. Use data entry keyboard push-
button switches to insert east or west longitude
in degrees, minutes, and tenths of a minute on
left display.

NOTE

If an error is made while using data
entry keyboard pushbutton switches,
press the appropriate SL button (for
left display) or SR button (for right
display) twice, and repeat procedure
for insertion of data.

c. INSERT button — Press to store
information on left display in computer. Check
that SL and INSERT buttons go out and infor-
mation on left display is correct.

d. SR button — Press. Check that
right display clears and SR and INSERT buttons
illuminate.

e. Use data entry keyboard push-
button switches to insert north or south latitude
in degrees, minutes, and tenths of a minute on
right display.

f. INSERT button = Press to store
information on right display in computer. Check
that SR and INSERT buttons go out and infor-
mation on right display is correct.

7. Select switch — MV/CS.

8. SL button — Press. Check that left
display clears and SL and INSERT buttons illu-
minate.

9. Use data entry keyboard pushbut-

ton switches to insert local magnetic variation in
degrees and tenths of a degree on left display.

10. INSERT button — Press to store
information on left display in computer. Check
that SL and INSERT buttons go out and infor-
mation on left display is correct.

11. Wait for platform temperature to
come up before proceeding with alignment.
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Temperature can be checked by placing SELECT
switch to MON and DEST thumbwheel to 4.
When last digit on right display changes from .j
to O, platform temperature is sufficient to pro-
ceed. Place MODE switch to ALIGN.

NOTE

After placing MODE switch to
ALIGN position, while awaiting
completion of INS alignment. check-
point and destination coordinates
may be inserted as outlined in steps
12 through 18.

12. DEST thumbwheel — Set to de-
sired position. Previously stored coordinates may
appear on left and right displays.

13. SELECT switch — DEST UTM or
DEST L/L, depending on type coordinates being
inserted.

14. SL button — Press. Check that left
display clears and SL and INSERT buttons illu-
minate.

15. Use data entry keyboard pushbut-
ton switches to insert coordinates on left dis-
play. (Use 6 digits to fill display.)

NOTE

If UTM coordinates are used, insert
easting zone number, kilometers,
and tenths of a kilometer. If latitude
and longitude coordinates are used,
insert east or west longitude in de-
grees, minutes, and tenths of
minutes.

16. INSERT button — Press to store
information on left display in computer. Check
that SL and INSERT buttons go out and infor-
mation on left display is correct.

17. SR button — Press. Check that
right display clears and SR and INSERT buttons
illuminate.
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18. Use data entry keyboard pushbut-
ton switches to insert coordinates on right
display.

NOTE

If UTM coordinates are used, insert
north and south zone number, kilo-
meters, and tenths of a kilometer. If
latitude and longitude coordinates
are used, insert north or south lati-
tude in degrees, minutes, and tenths
of minutes.

19. INSERT button — Press to store
information on right display in computer. Check
that SR and INSERT buttons go out and infor-
mation on right display is correct.

20. Repeat steps 12 through 19 for
each destination or checkpoint to be stored in
computer at different positions of DEST thumb-
wheel.

21. During alignment procedure, pro-
gress of alignment should be monitored. This is
done by periodically placing SELECT switch to
MON position. Set DEST thumbwheel to posi-
tions indicated in table 3—1, and observe for
indications listed. If proper indications are not
obtained, record indications received for mainte-
nance personnel.

22. MODE switch (when RDY light
flashes) — NAV. RDY light will flash upon com-
pletion of INS alignment.

NOTE

During flight, INS will normally be in
navigate mode. If navigation infor-
mation is not valid, select air data
mode by setting MODE switch from
NAV to AD. If MODE switch is
moved from NAV to any other posi-
tion during flight, platform alignment
is lost and cannot be regained until
aircraft is landed and complete
alignment performed.

¢
¢

¢
¢
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9 Table 3—1. INS Alignment Progress
DEST
' Thumbwheel
Position Notes Left Display Right Display
Malfunction light cause: Thumbwheel number
01 Computer failure of fly-to destination
02 Control/Indicator interface | or TACAN station
0 03 Data converters selected for use in
04 Magnetic heading servo BRG/RNG
05 Platform (in-flight)
06 Platform (on ground)
1 Values are displayed Y Gyro Bias Z Gyro Bias |
when mode switch is
2 set to GB1 or GB2 X Gyro Bias ]
(on ground only).
Values are displayed in East Velocity North Velocity
3 ft/sec in NAV mode and
ft/sec x 10 in ALIGN mode.
Left display operates Display of 111111 indicates Align Status
in TEST mode. success of built-in-test (BIT) 00 Stby Heat Off
> Right display operates in COMPT or PLAT TEST 01 Heat On
in ALL mode. mode (on ground only). 10 Cage
4 20 Level
30 GC1
40 GC2
50 GC3
60 Hdg Mem —
70 Gyro Bias
Present of specification Elapsed time in mode
5 eval of operation. (STBY,
ALIGN, NAV, A/D
etc.)
6 Unused Spheroid select
7 Set time Running time
By entering 7777 in Unused Display of memory
thumbwheel position 8, address inserted by
8 then selecting thumb- operator for some
wheel position 9, read desired data in
identity of tape program computer.
» 9 in the computer. Display of desired data held in memory address
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23. Insert TACAN data. TACAN data
may be inserted as follows:

NOTE

For TACAN automatic position up-
date, the TACAN set shall be on with
the mode select control in AUTO. It
is necessary to know and insert the
TACAN station location in L/L,
channel number, altitude and mag-
netic variation. A minimum of three
TACAN stations will be required and
must be no less than 6.5 nautical miles
ground ranrge nor more than 100
nautical miles slant range from the
present position of the aircraft. The
INS inertial system L/L and the
TACAN L/L eval must be within 5
nautical miles of each other. If not,
the data received from the TACAN
station will be rejected by the INS
computer.

a. SELECT switch — MV/CS.
b. STA button — Out.

c. SL button — Press. Check that
left display clears and SL and INSERT buttons
illuminate.

d. Use data entry keyboard push-
button switches to insert local magnetic varia-
tion in degrees and tenths of a degree on left
display.

e. INSERT button — Press to
store information on left display in computer.
Check that SL and INSERT buttons go out and
information on left display is correct.

f. SELECT switch — ALT/STA.

g. DEST thumbwheel — O position
for entering data for the first TACAN station.

h. STA button — Press. Check
that STA button illuminates and right display
indicates a 3-digit number.

i. SR button — Press. Check that
right display clears and SR and INSERT buttons
illuminate.

j. Use data entry keyboard push-
button switches to insert TACAN channel num-
ber on right display.

k. INSERT button — Press to store
information on right display in computer. Check
that SR and INSERT buttons go out and infor-
mation on right display is correct.

3-32 Change 15

I. SL button — Press. Check that
lift display clears and SL and INSERT buttons
illuminate.

m. Use data entry keyboard push-
button switches to insert TACAN station altitude
in feet on left display.

n. INSERT button — Press to
store information on left display in computer.
Check that SL and INSERT buttons go out and
information on left display is correct.

0. SELECT switch — DEST L/L.

p. SL button — Press. Check that
left display clears and SL and INSERT buttons
illuminate.

q. Use data entry keyboard push-
button switches to enter TACAN station longi-
tude in degrees, minutes, and tenths of a minute
on left display.

r. INSERT button — Press to store
information on left display in computer. Check
that SL and INSERT buttons go out and infor-
mation on left display is correct.

s. SR button — Press. Check that
right display clears and SR and INSERT buttons
illuminate.

t. Use data entry keyboard push-
button switches to enter TACAN station latitude
in degrees, minutes, and tenths of a minute on
right display.

u. INSERT button = Press to
store information on right display in computer.
Check that SR and INSERT buttons go out and
information on right display is correct.

v. SELECT switch — MV/CS.

w. SL button — Press. Check that
left display clears and SL and INSERT buttons
illuminate.

x. Use data entry keyboard push-
button switches to enter TACAN station mag-
netic variation in degrees and tenths of a degree
on left display.

y. INSERT button — Press to store
information on left display in computer. Check
that SL and INSERT buttons go out and data on
left display is correct.

z. Repeat steps f. through vy. for all
additional TACAN stations advancing DEST
thumbwheel one number for each station se-
lected.




aa. SELECT switch — ALT/STA.
ab. STA button — Out.

ac. SL button — Press. Check that
left display clears and SL and INSERT buttons
illuminate.

_ad. Use data entry keyboard push-
button switches to enter aircraft present altitude
in feet on left display.

ae. INSERT button — Press to
store information on left display in computer.
Check that SL and INSERT buttons go out and
data on left display is correct.

af. DEST thumbwheel — 8.
ag. SELECT switch = MON.

ah. SR button — Press. Check that
right display clears and SR and INSERT buttons
illuminate.

ai. Use data entry keyboard push-
button switches to enter N6777 on right dis-
play.

aj. INSERT button — Press to
store information on right display in computer.
Check that SR and INSERT buttons go out and
information on right display is correct.

ak. DEST thumbwheel — 9 and
observe right display. Observe a 4-digit number
displays for approximately 3 to 5 seconds, then
another 4-digit number displays for approxi-
mately 3 to 5 seconds, then another 4-digit
number displays. Observe this sequence for
three cycles.

al. DEST thumbwheel — 8.

am. SR button — Press. Check
that right display clears and SR and INSERT
buttons illuminate.

an. Use data entry keyboard push-
button switches to enter N6776 on right dis-
play.

ao. INSERT button — Press to
store information on right display in computer.
Check that SR and INSERT buttons go out and
information on right display is correct.

ap. DEST thumbwheel — 9 and
observe right display indicates same as in step
ak., above.

(b) Taxi Speed Readout Procedure.

1. SELECT switch — TCK/GS.

2. Right display — Read taxi speed
in knots. It will also indicate + or - inertial ground
speed error, which can only be determined when
the aircraft is not moving.

TM 55-1510-213-10

(c) Bearing and Range Readout Proce-
dure.

1. DEST thumbwheel — Set to de-
sired checkpoint or destination number.

2. SELECT switch = BRG/RNG.

3. Left display — Read bearing-to-
destination or checkpoint angle in degrees and
tenths of degree (true).

4. Right display — Read range-to-
destination or checkpoint in kilometers and
tenths of kilometer.

5. Press INSERT button to display
BRG/RNG to selected destination on BDHI

(magnetic/nautical miles).

(d) Heading and Time Readout Proce-
dure.

1. DEST thumbwheel — Set to de-
sired checkpoint or destination number.

2. SELECT Switch — HDG/TIME.

3. Left display — Read true heading
angle of aircraft in degrees and tenths of degree.

4. Right display — Read flying time
to checkpoint or destination in minutes and
tenths of minute.

(e) Track and Groundspeed Readout
Procedure.

1. SELECT switch — TCK/GS.

2. Left display — Read aircraft track
angle with respect to true north in degrees and
tenths of degree.

3. Right display =
speed in knots and tenths of knot.

Read ground-

(f) Magnetic Variation and Course Se-
lect Readout Procedure.

1. SELECT switch — MV/CS.

2. Left display — Read magnetic var-
iation from true north in degrees and tenths of
degree.

3. Right display — Read last selected
course angle with respect to true north in de-
grees and tenths of degree for destination se-
lected on DEST thumbwheael.

(g) Wind Direction and Velocity
Readout Procedure.

1. SELECT switch — WIND.
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2. Left display — Read wind direc-
tion angle with respect to true north in degrees
and tenths of degree.

3. Right display — Read wind veloc-
ity in knots and tenths of knot.

(h) Position Fix and Updating Present
Position Operating Procedure. Press POS FIX
button when over point or area of interest to
freeze digital readout. Record or relay INS posi-
tion, as appropriate. |f known position is to be
overflown or accurate position fix is available,
check and update aircraft present position as
follows:

1. POS FIX button — Press when
aircraft position is coincident with fix position;
check that POS FIX button illuminates. Universal
Transverse Mercator (UTM) and latitude and
longitude information is now frozen at position
fix point.

2. SELECT switch = UTM POS or
/L POS.

NOTE

POS FIX button may be pressed in
any position of SELECT switch. Only
position fix information will be dis-
played, even though UTM and
latitude-longitude information is be-
ing constantly updated. All other in-
formation is also updated and is
available for display by setting SE-
LECT switch to appropriate position.

3. SELECT switch — EVAL. Check
that INSERT button illuminates.

4. DEST thumbwheel — Set to num-
ber corresponding to position fix point.

5. Left and right displays — Read
difference, in kilometers and tenths of kilometer,
between known position and computed position
at instant POS FIX button indicator was pressed.

NOTE

SELECT switch shall be set to EVAL
to accept present position update

information. Other positions will re-
sult in rejection of update informa-
tion.

6. INSERT button — If update of
present position is required, press to accept up-
date. Left and right displays and computer will
be automatically updated and then restored to
normal operation.

7. POS FiIX button - If update of
present position is not required, press to reject
update.

(i) Intercept Approach to Destination
Operating Procedure.

1. COURSE IND
(BDHI/COURSE SELECTOR panel
3—10)) = INT.

2. DES thumbwheel — Set to num-
ber corresponding to desired destination.
3. SELECT switch — MV/CS.

4. Right display — Read intercept
course to destination with respect to true north.

5. If intercept course to destination is
not correct, perform steps a through ¢ below. If
information is correct, proceed to step 6.

switch
(figure

a. SR button — Press. Right dis-
play will clear; SR and INSERT buttons will
illuminate.

b. Data entry keyboard — Use
pushbuttons to insert new course to destination;
read new course on right display.

NOTE

If error is made while inserting in-
formation, press SR button twice
and reinsert information.

c. INSERT button — Press to store
new information in computer. Check that SR
and INSERT buttons go out and that information
on right display is correct.
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6. Engage autopilot. Aircraft will be
directed to selected destination along new
selected course. If desired, course bar on course
indicator can be used to manually fly aircraft to
destination.

(j) Direct Approach to Destination Oper-
ating Procedure.

1. COURSE IND switch
(BDHI/COURSE SELECTOR panel (figure
3-10)) = DIR.

2. DEST thumbwheel — Set to num-
ber corresponding to desired destination.

3. Engage autopilot; aircraft will be
automatically flown directly to selected destina-
tion. If desired. course bar on course indicator
can be used to manually fly aircraft directly to
destination.

(k) Air Data Mode Operating Procedure.

1. MAL and A/D lights = If illumi-
nated during flight, air data mode is automati-
cally initiated.

2. If navigation information is not
valid; select air data mode by setting MODE
switch to A/D.

(l) Emergency Operating Conditions.

1. Loss of compass input — Results
in loss of magnetic heading indications.

2. Loss of radar altimeter input —
Results in loss of altitude and groundspeed-to-
altitude (V/H) ratio information to data annota-
tion system — (if installed).

3. Loss of true airspeed input — Re-
sults in inoperative air data mode and loss of
wind speed and direction information.

(m) Shutdown Procedure. INS is not
normally deenergized during flight.

3-13. Compass System.

a. The compass system is installed as a
backup system to insure IMC flight capability in
event of failure of the inertial navigation system
(INS). Should this condition exist, the operator
can select the backup compass system by plac-
ing the NAV MODE select switch to the BACK-
UP COMP position. The NAV MODE select
switch is on the lower console (figure 3—13).
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NOTE

Anytime the NAV MODE switch po-
sition is changed during flight the
autopilot shall ba disengaged first.
This will insure that no sudden
change in heading information is in-
troduced into the autopilot.

b. The compass system provides roll and
pitch information for attitude indication, and
magnetic heading or stabilized heading informa-
tion for aircraft navigation at all latitudes of the
earth. As a heading reference, three modes of
system operation are used; Directional Gyro
(DG), SLAVED, and COMP modes. In polar re-
gions where magnetic heading references are
not reliable, the system should be operated in
the directional gyro (DG) mode. In this mode,
the system furnishes an inertial heading refer-
ence, with latitude corrections introduced manu-
ally. In areas where magnetic heading references
are reliable, the system should be operated in
the SLAVED mode of operation. In this mode,
the directional gyro is slaved to the compass
transmitter, which supplies long-term magnetic
reference for the correction of the apparent drift
of the gyro. During emergencies when the DG
or SLAVED modes are inoperative, the COMP
mode of operation should be used. In this mode.
an emergency heading reference is provided by
the compass transmitter. The compass system
does not supply pitch, roll, and heading informa-
tion to the data annotation system (if installed).
(This information is only obtained from the INS.)
The INS information, if available, is then applied
to the various sensor systems for presentation onl
the film. Power is applied to the compass sys-
tem through a circuit breaker on the remote
circuit breaker panel. Figure 3= 15 illustrates the
control panel and its location in the cockpit. A
warning light on the annunciator panel will illu-
minate if a failure of the backup compass sys-
tem is encountered in either the INS or BACK-
UP mode of operation.

(1) Compass Control Panel Switch and
Display Functions (figure 3= 15).

CONTROL FUNCTION
COMP-SLAVED- Selects mode of system
DG switch operation.
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CONTROL FUNCTION

N-S hemisphere
select switch

Selects polarity of latitude
correction.

LAT control knob When set to local latitude,
corrects heading gyro for ap-
parent drift caused by earth’'s
rotation.

HDG-PUSH knob When compass system is in
SLAVED mode, pressing
knob provides automatic
synchronization of heading
output with compass trans-
mitter heading. When system
is in DG mode, rotating knob
to - or + generates control
signal that drives heading
synchro to any desired head-
ing. Pressing knob in DG
mode increases normal pitch
erection rate of gyro three
times, and roll erection rate
twelve times.

SYN IND meter Indicates synchronization be-
tween gyro heading and
compass transmitter in
SLAVED mode.

MALF indicator Indicates out-of-limit condi-
tion of the power supply
voltage, loss of excitation for
heading synchros, loss <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>