
TM 55-1520-220-23-1 

TECHNICAL MANUAL 

AVIATION UNIT AND INTERMEDIATE 
MAINTENANCE INSTRUCTIONS 

ARMY MODEL UH-1C/ M 
HELICOPTERS 

This manual, together with TM 55-1520-220-23-2, 17 September 1980, and TM 55-1520-220-23-3, 17 
September 1980, supersedes TM 55-1520-220-20, 30 April 1973, and TM 55-1520-220-34, 30 April 1973, 
including all change,.. _____________ _ 

This copy is a reprint which includes current 
pages from Changes 1 through 6. 

HEADQUARTERS, DEPARTMENT OF THE ARMY 

17 SEPTEMBER 1980 
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CHANGE} 

NO. 13 . 

URGENT 

TM 55-1520-220-23-l 
C 13 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 20 May 1985 

Aviation Unit and Intennediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-l, 17 September 1980, 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 

1-91 and 1-92 
5-121 and 5-122 

Insert pages 

1-91 and 1-92 
5-121 and 5-122 
5-122.1/5-122.2 

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

By Order of the Secretary of the Anny: 

Official: 

OONALDJ.DELANDRO 
Brigadier General, United States Army 

Tb.e Adjutant General 

DISTRIBUTION: 

JOHN A. WICKHAM, JR. 
General, United States Army 

Cb.ief of Staff 

To be distributed in accordance with DA Fann 12-31, Organizational, Direct Support 
and General Support Maintenance requirements for UH-lC/M aircraft. 

URGENT 



CHANGE} 

NO. 12 

URGENT 
TM 55-1520-220-23-1 

C 12 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 22 April 1985 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-1, 17 September 1980, 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 

1-43 and 1-44 
1-44.1/1-44.2 
1-45 and 1-46 
1-83 and 1-84 
5-97 and 5-98 

Insert pages 

1-43 and 1-44 
1-44.1/1-44.2 
1-45 and 1-46 
1-83 and 1-84 
5-97 and 5-98 
5-98.1/5-98.2 

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

By Order of the Secretary of the Army: 

Official: 

DONALD J. DELANDRO 
Brigadier General, United States Army 

The Adjutant General 

DISTRIBUTION: 

JOHN A. WICKHAM, JR. 
General, United States Army 

Chief of Stall 

To be distributed in accordance with DA Fann 12-31, Organizational, Direct 
Support and General Support Maintenance requirements for UH-lC/M aircraft. 

URGENT 
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. CHANGE} 

No. 11 

URGENT 
TM 55-1520-220-23-l 

C 11 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 26 November 1984 

Aviation Unit and Interinediate 
·Maintenance Instructions · . 

ARMY MODEL UH-lC/M HELICOPTERS 

. . . 
TM 55-1520-220-23-l, 17 September 1980, 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 

1-79 and 1-80 
1-83 and 1-84 
1-87 through 1-92 
5-13 through 5-16 

5-71 and 5-72 

Insert pages 

1-79 and 1-80 
1-83 and 1-84 
1-87 through 1-92 
5-13 through 5-16 
5-16.1/5-16.2 
5-71 and 5-72 

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

By Order of the Secretary of the Army: 

Official: 

ROBERT M. JOYCE 
Major Geaenl, UaiUJd Stat.• Almy 

Tb.e Ad/at.at Geaeral 

DISTRIBUTION: 

JOHN A. WICKHAM, JR. 
Geaenl, UaiUJd Stat.• Ann.,­

Cb.iel ol SWI 

To be distributed in accordance with DA Form 12-31, Organizational, Direct Supper 
and General Support Maintenance requirements for UH-lC/M aircraft. 

This publication is a courtesy quick cop 
from the UNITED STATES AR~ ADJUTAN 
GENERAL PUBLICATIOOS CENTER, ST. LOUIS, 
MISSOURI, to meet your needs while wear 
re lenishin our r ular stock. 

URGENT 
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URGENT 

CHANGE l 
NO. 10 

TM 55-1520-220-23-1 
C 10 

HEADQUARTERS 
DEPARlMENT OF THE ARMY 

WASHINGTON, D.C., 17 July 1984 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-1, 17 September 1980, 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 

1-71 and 1-72 

6-117 through 6-120 

Insert pages 

1-71 and 1-72 
1-72.1/1-72.2 
6-117 through 6-120 
6-122.5/6-122.6 

2. 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 Stall 

To be distributed in accordance with DA Form 12-31, Organizational Maintenance 
Requirements for UH-lC/M Aircraft. 

URGENT 
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.CHANGE l 
NO. 9 ~ 

URGENT 
TM 55-1520-220-23-1 

C 9 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 9 November 1983 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-1, 17 September 1980, is changed as 
follows: 

1. Remove and insert pages as indicated below. 

Chapter 1 

Chapter 6 

Remove pages 

1-41 thru 1-46 
1-89 thru 1-92 
6-127 and 6-128 

Insert pages 

1-41 thru 1-46 
1-89 thru 1-92 
6-127 and 6-128 

2. New or changed text material is indicated by a vertical bar 
in the margin. An illustration change is indicated by a miniature 
pointin,g; 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 Gueral, United State. Army 

Tbe AdjutaDt General 

DISTRIBUTION: 

JOHN A. WICKHAM, JR. 
Gueral, United State• Army 

Cbiel of Stall 

To be distributed in accordance with DA Form 12-31, Organizational 
Maintenance Requirements for UH-lC/M Aircraft. 

URGENT 
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CHANGE} 

NO. 8 

1. 

Chapter 1 

Chapter 2 

Chapter 3 
Chapter 4 

Chapter 5 

TM 55-1520-220-23-1 
C 8 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 14 February 1983 

Aviation Unit and Intennediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-1, 17 September 1980, is changed as follows: 

Remove and insert pages as indicated below. 

Remove Pages Insert Pages 

1-1 and 1-2 1-1 thru 1-2.2 
1-4.1 and 1-4.2 

1-15 and 1-16 1-15 and 1-16 
1-21 thru 1-24.1/1-24.2 1-21 thru 1-24.1/1-24.2 
1-29 and 1-30 1-29 and 1-30 
1-37 and 1-38 1-37 and 1-38 
1-43 and 1-44 1-43 and 1-44 
1-53 and 1-54 1-53 and 1-54 
1-71 and 1-72 1-71 and 1-72 
1-79 thru 1-84 1-79 thru 1-84 
1-87 and 1-88 1-87 and 1-88 
1-91 thru 1-102 1-91 thru 1-102 
1-103 and 1-104 1-104 

2-20.1 and 2-20.2 
2-95 thru 2-98 2-95 thru 2-98 
2-101 and 2-102 2-101 thru 2-102.1/2-102.2 
2-119 thru 2-122 2-119 thru 2-122 
2-138.1/2-138.2 2-138.1/2-138.2 
3-6.1 and 3-6.2 3-6.1 and 3-6.2 
4-15 and 4-16 4-15 and 4-16 
4-55 and 4-56 4.-55 and 4-56 
4-63 and 4-64 4-63 and 4-64 
4-71 and 4-72 4-71 and 4-72 
4-83 and 4-84 4-83 and 4-84 
4-89 4-89/4-90 
4-101 and 4-102 4-101 and 4-102 
5-7 and 5-8 5-7 and 5-8 
5-30.1/5-30.2 5-30.1/5-30.2 
5-39 and 5-40 5-39 thru 5-40.1/5-40.2 
5-67 thru 5-72 5-67 thru 5-72 
5-81 thru 5-84 5-81 thru 5-84 
5-87 and 5-88 5-87 and 5-88 
5-93 and 5-94 5-93 thru 5-94.1/5-94.2 
5-95 thru 5-98 5-95 thru 5-98 
5-105 and 5-106 5-105 and 5-106 
5-113 and 5-114 5-113 and 5-114 



TM 55-1520-220-23-l 
C 8 

Chapter 6 

Index . 

Remove Pages 

5-119 thru 5-124 
5-129 and 5-130 
5-133 and 5-134 
5-137 and 5-138 
5-143 and 5-144 
6-48.1 thru 6-48.4 
6-59 and 6-60 
6-65 and 6-66 
6-69 and 6-70 
6-71 and 6-72 
6-109 and 6-110 
6-121 and 6-122 

6-123 thru 6-130 
6-155. and 6-156 
6-165 thru 6-170 
6-171 and 6-172 
6-175 thru 6-180 
Index 7 and Index 8 
Index 29 and Index 30 

Insert Pages 

5-119 thru 5-124 
5-129 and 5-130 
5-133 and 5-134 

. 5-137 and 5-138 
5-143 and 5-144 
6-48.1 thru 6-48.4 
6-59 and 6-60 
6-65 and 6-66 
6-69 thru 6-70.1/6-70.2 
6-71 and 6-72 
6-109 thru 6-110.2 
6-121 and 6-122 
6-122.3'and 6-122.4 
6-123 thru 6-130 
6-155 and 6-156 
6-165 thru 6-170.1/6-170.2 
6-171 and 6-172 
6-175 thru 6-180 
Index 7 and Index 8 · 
Index 29 and Index 30 

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 these sheets 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: 

E.C.MEYER 
General, United States Army 

Chief of Stall 

To be: distributed in accordance with DA Form 12-31, Organizational Maintenance 
Requirements for UH-lC/M aircraft. 

• . .. : 



CHANGE} 
NO. 7 

URGENT 
TM 55-1520-220-23-l 

. C 7 . 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON. D~C •• 8 March 1982 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-l, 17 September 1980, is changed as follows: 

1. Remove and insert pages as indicated below. 

Chapter l 

Remove pages 

1-21 and 1-22 
1-41 thru 1-44 
1-47 and 1-48 
1-87 and 1-88 
1-l 03 and l -1 04 

Insert pages 

1-21 and 1-22 
1-41 thru 1-44 
1-47 and 1-48 
1-87 and 1-88 
1-103 and 1-104 

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 
Brigadier Geaenl, Uaited States Army 

Tbe Adjutaat Geaeral 

DISTRIBUTION: 

E.C.MEYER 
Geaenl, Uait«l States Army 
. Clue/ of Stall 

To be distributed in accordance with DA Form 12-31, Organizational Maintenance 
Requirements for UH-lC/M aircraft. ·· 

URGENT 



CHANGE} 

No. 6 

URGENT 
TM 55-1520-220-23-1 

C 6 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 23 February 1982 

Aviation Unit and Intennediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM _55-1520-220-23-l, 17 September 1980, is changed as follows: 

1. Remove and insert pages as indicated below. 

Chapter 2 
Chapter 5 

Chapter 6 

Remove Pages 

2-17 and 2-18 
5-5 and 5-6 
5-35 and 5-36 
5-73 thru 5-74.1/5-74.2 
5-105 and 5-106 
6-61 and 6-62 

Insert Pages 

2-17 and 2-18 
5-5 and 5-6 
5-35 and 5-36 
5-73 thru 5-74.1/5-74.2 
5-105 and 5-106 
6-61 and 6-62 

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 
Brigadier General, Unit«/ Stat.s Army 

Tbe Adjutant General 

DISTRIBUTION: 

E.C.MEYER 
General, Unit«/ Stat.s Army 

Cbiel of Stall 

To be distributed in accordance with DA Fonn 12-31, Organizational Maintenance 
requirements for UH-lC/M .aircraft. 

URGENT-



URGENT 
NOTICE: Change 5 is being printed prior to Change 4 because of 
priority. Change 4 will be forthcoming. TM changes must be inserted 
in numerical sequence. 

CHANGE} 

No. 5 

TM 55-1520-220-23-l 
C 5 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 16 November 1981 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-l, 17 September 1980, is changed as follows: 

1. Remove and insert pages as indicated below. 

Chapter 1 

Chapter 5 

Remove pages 

1-66.1/1-66.2 
1-67 and 1-68 
1-75 thru 1-78 
1-81 and 1-82 
1-89 and 1-90 
5-83 and 5-84 

Insert pages 

1-66.1/1-66.2 
1-67 and 1-68 
1-75 thru 1-78 
1-81 and 1-82 
1-89 and 1-90 
5-83 and 5-84 

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 
Brigadier General, United States Army 

Tbe Adjutant General 

DISTRIBUTION: 

E.C.MEYER 
General, United States Army 

Chief of Stall 

To be distributed in accordance with DA Form 12-31, Organizational 
Maintenance requirements for UH-lC/M aircraft. 

URGENT 



CHANGE) 

No. 4 . 

TM 55-1520-220-23-1 
C 4 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 13 November 1981 

Aviation Unit and Intermedia.te 
Maintenance Instructions 

ARMY MODEL UH-1C/M HELICOPTERS 

TM 55-1520-220-23-1, 17 September 1980, •is changed as follows: 

1. Remove and insert pages as indicated below. 

Warning 
Chapter 1 

Chapter 2 

Chapter 3 
Chapter 4 

Remove pages 

a and b 
1-1 and 1-2 
1-5 thru 1-10 
1-13 thru 1-20 
1-21 and 1-22 
1-23 and 1-24 
1-25 thru 1-32 
1-33 and 1-34 
1-43 thru 1-44.1/1-44.2 
1-45 and 1-46 
1-47 thru 1-50 
1-79 and 1-80 
1-83 and 1-84 
1-91 thru 1-94 
1-99 and 1-100 
2-17 thru 2-20 
2-27 and 2-28 
2-45 and 2-46 
2-49 and 2-50 
2-55 and 2-56 
2-67 and 2-68 
2-109 and 2-110 

2-137 and 2-138 
3-29 and 3-30 
4-13 and 4-14 
4-23 and 4-24 
4-27 and 4-28 
4-43 and 4-44 
4-53 and 4-54 
4-61 thru 4-64 
4.:..79 and 4-80 
4-81 and 4-82 
4-83 and 4-84 
4-89 

Insert pages 

a and b 
1-1 and 1-2 
1-5 thru 1-10 
1-13 thru 1-20 
1-21 and 1-22 
1-23 thru 1-24.1/1-24.2 
1-25 thru 1-32 
1-33 and 1-34 
1-43 thru 1-44.1/1-44.2 
1-45 thru ·1-46.1/1-46.2 
1-47 thru 1-50 
i--79 and 1-80 
1-83 and 1-84 
1-91 thru 1-94 
1-99 and 1-100 
2-17 thru 2-:20 
2-27 and 2-28 
2-45 thru 2-46.1/2-46.2 
2-49 and 2-50 
2-55 and 2-56 

, 2-67 and 2-68 
2-109 and 2-110 
2-128.1/2-128.2 
2-137 thru 2-138.1/2-138.2 
3-29 and 3-30 
4-13 and 4-14 
4-23 
4-27 and 4-28 
4-43 and 4-44 
4-53 thru 4-54.1/4-54.2 
4-61 thru 4-64 
4-79 thru 4-80.1/4-80.2 
4-81 thru 4-82.1/4-82.2 
4-83 and 4-84 
4-89 



TM 55-1520-220-23-1 
C 4 

Chapter 5 

Chapter 6 

Index 

Remove pages 

5-3 thru 5-6 
5-13 and 5-14 
5-37 and 5-38 
5-59 thru 5-64 
5-69 and 5-70 
5-73 and 5-74 
5-87 and 5-88 
5-91 and 5-92 
5-97 and 5-98 
5-99 thru 5-104 
5-105 and 5-106 
5-109 and 5-110 
5-117 thru 5-122 
5-135 thru 5-138 
5-141 and 5-142 
6-1 thru 6-24 
6-25 and 6-26 
6-33 thru 6-36 
6-39 and 6-40 
6-42 
6-43 thru 6-46.2 
6-47 thru 6-48.6 
6-53 and 6-54 
6-57 and 6-58 
6-61 thru 6-64 
6-69 and 6-70 
6-127 and 6-128 
6-135 and 6-136 
6-145 thru 6-146.1/6-146.2 
6-147 and 6-148 
6-151 and 6-152 
6-191 and 6-192 
Index 1 and Index 2 
Index 21 and Index 22 
Index 29 and Index 30 

Insert pages 

5-3 thru 5-6 
5-13 and 5-14 
5-37 and 5-38 
5-59 thru 5-64 
5-69 and 5-70 
5-73 and 5-74 
5-87 and 5-88 
5-91 and 5-92 
5-97 and 5-98 
5-99 
5-105 and 5-106 
5-109 and 5-110 
5-117 thru 5-122 
5-135 thru 5-138 
5-141 and 5-142 
6-1 
6-26 
6-33 thru 6-36 
6-39 and 6-40 
6-41 and 6-42 
6-43 thru 6-46.4 
6-47 thru 6-48.6 
6-53 thru 6-54.1/6-54.2 
6-57 and 6-58 .. 
6-61 thru 6-64 
6-69 and 6-70 
6-127 and 6-128 
6-135 and 6-136 
6-145 thru 6-146.1/6-146.2 
6-147 and. 6-148 
6.-151 thru 6-152.1/6-152.2 
6-191 and 6-192 
Index 1 and Index 2 
Index 21 and Index 22 
Index 29 and Index 30 

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 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 

Tbe Adjutant General 
DISTRIBUTION: 

E.C.MEYER 
General, United States Army 

Cbielo/SWI 

To be distributed in accordance with DA Form 12-31, Organizational Maintenance 
requirements for UH-lC/H aircraft. 



CHANGE) 
No. 3 

URGENT 
TM 55-1520-220-23-1 

C 3 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 14 May 1981 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55-1520-220-23-1, 17 September 1980, is changed as follows: 

1. Remove and insert pages as indicated below. 

Chapter 1 

Chapter 2 

Remove pages 

1-65 and 1-66 
1-69 thru. 1•72 
1-79 and 1-80 
1-85 thru 1-90 
2-123 and 2-124 

Insert pages 

1-65 thru 1-66.1/1-66.2 
1-69 thru 1-72 
1-79 and 1-80 
1-85 thru 1-90 
2-123 and 2-124 

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

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

By Order of the Secretary of the Army: 

Official: 

J.C. PENNINGTON 
Major General, Ualted States Ar.my 

Tbe Adjutaat General 

DISTRIBUTION: 

·E.C.MEYER 
General, United States Ar.my 

Cbief of Stall 

To be distributed in accordance with DA Fon 12-31, Organizational Maintenance 
Requirements for UH-lC/M aircraft. 

URGENT 



URGENT 
TM 55-1520·220·23-l 

C2 

CHANGE} 

No. 2 

HEADQUARTER 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 20 March 1981 

Aviation Unit and Intermediate 
Maintenance Instructions 

ARMY MODEL UH-lC/M HELICOPTERS 

TM 55·1520-220·23·1, 17 September 1980, is changed as follows: 

1. Remove and insert pages as indicated below. 

Warning 
Chapter 1 

Remove pages 

aandb 
l ·39 1¥1d l ·40 
1-75 thru 1-78 
1·81 and 1-s2 · 
l ·87 and l ·88 
1·91 and 1-92 

Insert pages 

aandb 
l ·39 and l ·40 
1·75 thru 1-78 
1·81 and 1-82 
1-87 and 1·88 
1·91 and 1·92 

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: 

J.C. PENNINGTON 
Major General, United States Army 

Tbe Adjutant General 

DISTRIBUTION: 

E.C.MEYER 
General, United States Army 

Chief of Staff 

To be distributed in accordance with DA Form 12-31, Organizational Maintenance Requirements for 
UH·lC/M aircraft. 

URGENT 



WARNING PAGE 

I WARNING. 

Personnel performing operations, procedures, 
and practices which are included or implied in this 

technical manual shall observe the following warnings. 
Disregard of these warnings and precautionary 
information can cause serious injury, or death. 

Warnings, cautions, and notes are used to emphasize 
impartant and critical instructions and are used for 

the following conditions: 

I WMNING. 

An operating procedure, practice, etc., which, 
if not correctly followed, could result in personal 

injury or loss of•life. 

c=::J 
An oe,erating procedure. practice. etc .. which, if not 

strictly observed, could result in damage to or destruction 
of equipment 

NOTE 

An operating procedure, condition, etc. , which 
it is essential to highlight. 

NOISE 

TM 11-1120-220-23-1 

Sound pr~11ur~ le~els in thi_s hel_icopter during some ~perating c~nditions excHd the Surgeon General hearing 
conserv~tion criteria, as defined 1n TB MED 501 . Hearing protection devicH, such as aviator helmet or ear plugs I 
are required to be worn by all personnel in and around the helicopter during its operation. 

' . 

DANOIIOUI CHIMICALI All UIID IN NICKIL•CADMIUM IAfflllll 

The electrolyte used In nickel-cadmium batterlt1 contains potaulum hydroxide (KOH), which 11 a 
caustic ch,mltal agent. Serles and dHp burns of body ti11ue will result If th, electrolyte comes In con• 
tact with the tytl or any part of the body. Use rubber gloves, rubber tJpron, ond protective eye cover­
Ing when handling the baAery. If accidental contact with the electrolyte Is made, use ONLY clean 
water and Immediately (1tcond1 count) flush contaminated areas. Continue flushing with large quan­
tities of clfan water. Stek medical attention Immediately. Before removing or installing the battery, 
Insur, that the battery switch is off and the battery has · cooled down if overheated. Removal or ln­
stallat1on of the battery connector while the battery is under load may result in explosion, electrical ar­
cing, and poulbl, stvere burns to personnel. 

Change• • 



TM 66-1620-220-23-1 WARNING PAGE 

TOXIC POISONS 

Turbine fuels and lubricating oils contai_n additives which are poisonous and readily absorbed through the skin. 
Do not allow them to remain on skin longer than necessary. . 

STARTING HELICOPTER 

Starting and operation of the helicopter will be performed only by authorized personnel in accordance with AR95· 
1. C • 

GROUNDING HELICOPTER 

The helicopter should be electrically grounded when parked. Turn off all power switches before making electrical 
connections or disconnections. Serious burns and electrical shock can result from contact with exposed 
electrical wires or connectors. 

Before removing any engine ignition system component. ground the leads to dissipate any stored voltage in 
ignition unit . 

FIRE EXTINGUISHER 

Exposure to high concentrations of inonobromotrifiuoromethane (CF3BR) extinguishing agent or decomposition 
products should be avoided. The liquid should not be allowed to come into contact with the skin, as it may cause 
frost bite or low temperature burns. 

ARMAMENT 

Loaded weapons, or weapons being loaded or unloaded, shall be pointed in a direction which offers the I.east 
exposure t.o personnel or property in the event of accidental firing . Personnel shall remain clear of hazardous area 
of all loaded weapons. 

ANY ROTATION OF THE GUN ARMAMENT SUBSYSTEM BARRELS WILL CAUSE THE GUN TO FIRE. Upon 
landing, immediately alert personnel to probable presence of live rounds in the gun. Summon armament 
repairman to clear weapon. 

FUELING AND DEFUELING 

When refueling helicopter, the refueling vehicle or forward ~ir refueling unit must be parked a minimum of 20 
feet from the helicoptei. Before starting the fueling operation, always insert fueling nozzle grounding chain of 
fuel truck ground wire into GROUND HERE receptacle located on the right side of the helicopter aft of the cabin 
area. Refer to FM 10-68. 

When defueling, turn off all electrical switches and disconnect external power from the helicopter. Th.e helicopter 
must be electrically grounded prior to defueling. · 

RADIOACTIVE MATERIALS 

Self-luminous dials and ignition units may contain radioactive materials. If such an instrument or unit is broken 
or becomes unsealed, avoid personal contact. Use forceps or gloves made of rubber or polyethylene to pick up 
contaminated material. Place materials and gloves in a plastic bag. Seal bag and dispose of it as radioactive waste 
in accordance with AR755-15 and TM 3-261 (Refer toTB43-0108). Repair procedures shall conform to 
requirements in AR700-52. 

b Change 2 
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CLEANING SOLVENTS 

Cleaning solvents may be flamable and toxic. Use only in well ventilated areas. Avoid inhalation of vapor and skin 
contact. Do not use solvents near open flame or in areas where very high temperatures prevail. 

ROTOR BLADES 

Personnel will stay clear of rotor blades during operation. Refer to Chapter 1 for rotor blade dimensions and 
clearances. 

c/ (ti ltlank) 
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PREFACE 

P-1. GENERAL. 

•· This manual is the official document for 
Aviation Unit and Intermediate Maintenance of Army 
Model UH-1 C and UH-1 M Helicopters. 

b. The purpose of this manual is to familiarize you 
with the maintenance functions to be performed at 
the Aviation Unit and Intermediate maintenance 
levels. The Table of Contents for this manual is 
provided to assist in determining the chapter in the 
manual in which individual functions are covered. 
This manual provides all essential information for 
personnel to accomplish Aviation Unit and 
Intermediate maintenance on the complete airframe, 
its components, and systems, excluding armament 
and avionics subsystem as indicated for Aviation Unit 
and Intermediate maintenance activities in the 
Maintenance Allocation chart (MAC). (Refer to 
Appendix B). 

P-2. QUALITY ASSURANCE/QUALITY 
CONTROL (QA/QC). 

Quality assurance will be performed in accordance 
with applicable directives. Quality assurance/quality 
control personnel shall assure that proper 
maintenance has been performed by verifying that all 
dimensions and tolerances contained in this manual 
have been met.' 

P-3. DESCRIPTION. 

The UH-1C/M is a utility type helicopter. The 
helicopter has a two-bladed, semirigid main rotor. 
The fuselage consists of two main sections, the 
forward section and the aft or tailboom section. 
Seating positions may be in a two to eleven place 
arrangement, with the pilot in the forward right-hand 
location. Conversion from passenger to cargo 
configuration may be accomplished by removal of the 
seats. The airframe has built-in work platforms and 
cowling that can be opened or removed for access to 
all major components. 

•· Tailboom Section. The tailboom section, 
attached to the forward fuselage by four bolts, is a 
tapered semimonocoque structure with a vertical fin 
slanting up and aft at the rear end to support the tail 
rotor. · Tail rotor driveshafts and gearboxes are 
mounted under covers along the top of the tailboom 

and front. Tflil rotor driveshafts and gearboxes are 
mounted under' cavers along the top of the tailboom 
and front of the vertical fin. A controllable elevator is 
also mounted on the tailboom. 

b. Propulsion System. The propulsion system 
consists of a gas turbine engine. main driveshaft, 
transmission and mast, main rotor, and the tail rotor 
with its driveshafts· and gearboxes. The engine drives 
the transmission through the short main driveshaft, 
rotating the mast and main rotor. Power is also taken 
off from the transmission to drive the tail rotor. Fuel 
tanks consist of two interconnected cells, located in 
the forward fuselage. 

· c. Flight Controls. Flight controls are direct 
mechanical linkages from sticks and pedals at pilot 
and copilot stations, assisted by hydraulic cylinders 
powered by transmission-driven hydraulic pumps. 
The hydraulic pump is mounted on and driven by the 
transmission. 

d. Electrical Power Systems. The helicopter has 
two electrical power systems, direct current and 
alternating current. The basic power supply is a 28 
Vdc, single-conductor system using helicopter 
structure as negative ground. Power for the de system 
is provided by either the main generator, standby 
starter-generator, battery, or external power. 
Emergency de power is provided by the standby 
starter-generator, which is mounted on the engine. 
Alternating current is supplied by two 250-volt­
ampere, 3-phase inverters (main and spare) that 
convert 28 Vdc to 115 Vac. The inverters are identical, 
and either is capable of supplying the power required 
for operation of the ac-operated equipment. . 

e. Landing Gear. The helicopter's landing gear is 
a skid-type gear. Two ground handling gear wheel 
assemblies (provided in the loose equipment) may be 
attached to permanently installed fittings on.the skid 
gear to facilitate ground handling. A tubular steel tail 
skid is attached to the lower aft section of the 
tailboom to protect the tail rotor in case of a tail-low 
landing. 

P-4. ENGINEERING AUTHORIZATION. 

All requests for engineering authorization, when 
required by this manual, shall be forwarded to: 
USA TSAR COM, ATTN: DRSTS-ME, 4300 Goodfellow 
Blvd., St. Louis, Mo. 63120. Urgent request shall be 
clearly identified to ensure priority handling and 
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response. The requests shall include detailed 
information on the problem, e.g., sketches, 
photographs, dimensional photographs, dimensional 
data, etc., to assist in the evaluation and assure a 
prompt reply. 

P-5. REPORTING OF ERRORS. 

You can help 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: US Army Troop Support 
and Aviation Readiness Command, ATTN: DRSTS­
MTPS, 4300 Goodfellow, St. Louis, Mo. 63120. A 
reply will be furnished to you. · 

P-6. DESTRUCTION OF ARMY 
MATERIEL TO PREVENT ENEMY USE. 

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

P-7. MAINTENANCE OF FORMS AND 
RECORDS. 

Maintenance forms, records, and reports which are 
to be used by maintenance personnel at all 
maintenance levels are listed in and prescribed by TM 
38-750. 

P-8. AUTHORITY FOR SUBSTITUTION. 

Substitution or interchange of items of material for 
maintenance of Department ofthe Army aircraft shall 
not be authorized, nor shall orders be issued for 
shipment. Substitution or interchangeability shall be 
authorized only by TSARCOM. 

P-9. SPECIAL 
TEST EQUIPMENT. 

TOOLS AND 

Aviation Unit and Intermediate maintenance 
special tools and equipment will be found in TM 55-
1520-210-23P. Special tools and test -equipment 
used in accomplishing maintenance tasks are listed 
in this manual. 

P-10. CALIBRATION. 

Aircraft components, acce880ries, and instruments 
requiring calibrition are apecified in Chapter 1. 

P-2 

Special tools and test equipment shall be 
calibrated as specified In TB 43-180 Army 
Metrology and Calibration.System. 

P-1'1. STORAGE. 

Refer to TM 740-90-1 and TM 55-1500-204-25/1 
for storage requirements not covered in Appendix E, 
Storage of Aircraft. 

P-12. DESIGNATOR SYMBOLS. 

Designator symbols such as QI (UH-1C) or Ila 
(UH-1 M) are used in conjunction with text contents, 
text headings, and illustration tities to show limited 
effectivity of the material. One or more designator 
symbols may follow a text heading or illustration title 
to indicate proper effectivity, unless the material 
applies to all models and configurations within the 
manuals. If the material applies to all models and 
configuration, no designator symbols are used. 

P-13. 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 ,bargin 
extending close to the entire area of the m,t~rial 
affected; exception: pages with emergency ma 1i.ngs, 
which consist of black diagonal lines around three 
edges, may have the vertical line or change symbol 
placed along the inner margins. Symbols show 
current changes only. A 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 illustration. 
Change symbols are not utilized to indicate changes . 
in the following: 

a. Introductory material. 

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

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

d. Correction of minor inaccuracies, such as 
apelling, punctuation, ·relocation of material, etc., 
unless such correction changes the meaning of 
instructive Information and procedures. 
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CHAPTER I 

AIRCRAFT GENERAL 

SECTION I - SERVICING 

1-1. SERVICING. 

1-2. Description - Servicing. Instructions and in­
formation for complete servicing of the helicopter 
with fuel, oil, hydraulic fluid and other fluids are 
provided in the following paragraphs. Location of 
sight gages and drains are shown on Servicing 
Points Diagram with indication of how frequently 
each reservoir should be checked and filled or 
drained and refilled (figure 1-1) . Instructions Jor 
use of greases and other lubrication not shown in 
servicing illustration will be found in figure 1-3, 
Lubricaton Chart. 

1-3. Fuel System · Servicing. The main fuel 
system incorporates two interconnected fuel tanks 
(figure 1-1) for simultaneous flow and venting. 
Both fuel cells are equipped with a sump and boost 
pump assembly. The filler cap is located on the left 
side of the helicopter. The fuel drain valve is 
located on the bottom of the left fuel cell adjacent 
to the sump drain. Fuel tank pump and sump 
drains may be reached through an access door in 
the bottom of the fuselage. 

a. Fuel Tank Capacities. 

Fuel Cell Capacity (U.S. Gallons) 

Normal service 
242.0 (non-crashworthy) 
225.0 (crashworthy) 

, Spillover level 
245.0 
225.0 

b. Approved Fuel. The following fuels are 
recommended to be used. 

ARMY ALTERNATE EMERGENCY 
FUEL , STANDARDFUEL FUEL 

MIL-T-5624 
GradeJP-4 

MIL-T-5624 MIL-G-5572 
Grade JP-5 Aviation Gasoline 

Refer to TB 56· 
9150-200-24 

NOTE 

An entry shall be made on DA Form 
2408-13 if emergency fuel is used. 

c. Settling Time for AVGAS. Settling time for 
AVGAS is 15 minutes per foot of tank depth and 

one hour per foot depth for jet (JP) fuels. Allow the 
fuel to settle for the prescribed period before any 
fuel samples are taken. · 

d. Fuel System Servicing (Power Off). 

(1) Precautions. 

NOTE 
Servicing personnel shall comply with 
all safety precautions and procedures in 
FM 10-68. 
(a) Be sure battery switch is in OFF position 

and external power is disconnected before fueling 
or defueling the helicopter. 

(b) Ground the helicopter at the receptacle 
located adjacent to the filler cap on the helicopter 
to the filler-nozzle before removing filler cap. 

(c) Servicing unit shall be grounded (servic­
ing unit to ground and servicing unit to helicopter). 
The helicopter should be grounded to the same 
ground point as is the servicing unit. 

(d) After completion of servicing, remove noz­
zle, reinstall cap and disconnect all grounds from 
helicopter. 

(2) Closed Circuit Refueling. 

The closed circuit refueling receptacle is 
subject to damage at the gravity refuel­
ing port. Refer to figure 1-2.1. This 
damage can cause external fuel leakage 
during subsequent closed circuit refuel­
ing operations. To preclude damage to 
the receptacle, the closed circuit nozzle 
will be used if possible when refueling . 
If, however, the receptacle has been 
previously damaged and leakage occurs, 
the following must be observed: 

Closed circuit refueling operations with 
a leaking receptacle shall be discon­
tinued. Gravity refueling method shall 
be used until the receptacle can be 
replaced or repaired. 

(a) Ground the helicopter at the receptacle 
located adjacent to the filler cap on the helicopter 
to the filler-nozzle and remove filler cap. 
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(b) Insure that gravity refueling port is 
closed. If not, rotate inner sleeve counterclockwise 
until gravity refueling port is closed and flange of 
sleeve is in contact with rivet at base of receiver 
cylinder. Refer to figure 1-2.1. 

Insure that servicing unit pressure is 
not above 125 PSI while refueling. 

(c) Insert fueling nozzle into receiver and ac­
tuate automatic nozzle lever to ON or FLOW posi­
tion. Pin at base of nozzle will momentarily in­
dicate when fuel flow stops. 

(d) Fuel flow will automatically shut off 
when normal fuel level is reached. Just prior to 
normal shut off, fuel flow may cycle several times 
as fuel level is reached. Gage on servicing unit will 
indicate when flow is stopped. 

(e) When fuel flow has stopped, actuate lever 
on nozzle to OFF, disconnect nozzle from receiver 
and replace filler cap. 

(f) Disconnect fuel nozzle ground and rewind 
hose assembly. 

(g) Disconnect servicing unit ground at 
helicopter. 

(h) Disconnect servicing unit ground at 
grounding stake. 

If helicopter is equipped with closed cir­
cuit refueling system and fuel servicing 
unit is not equipped with related nozzle 
for closed circuit refueling, a gravity 
system may be used providing the ser­
vicing nozzle does not exceed 1. 75 in­
ches outside diameter. To refuel utiliz­
ing the gravity nozzle, it is necessary to 
position the inner sleeve of receiver un­
til slot is lined up with fuel port in bot­
tom of receiver. Position nozzle into port 
in order to bypass closed circuit valve. 
Damage could result to the closed circuit 
refueling system if caution is not used to 
prevent damage to inner sleeve of 
receiver at fuel port through improper 
use of nozzle. 

(31 Gravity Refueling. 

(a) Ground the helicopter at the receptacle 
located adjacent to the filler cap on the helicopter 
to the filler nozzle and remove filler cap. 
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(b) Rotate inner sleeve clockwise until sleeve 
clears port in bottom of fuel receiver. Refer to · 
figures 1-2.1 and 1-2.2. 

(c) Position nozzle into port of fuel receiver. 

(d) Fill to specified level. ( 

(e) Remove nozzle and rotate inner sleeve 
counterclockwise until gravity refueling port is 
closed and flange of inner sleeve is in contact with 
rivet at base of receiver cylinder. 

(f) Reinstall filler cap. 

(g) Disconnect fuel nozzle ground and re­
wind hose. 

(h) Disconnect servicing unit ground at 
helicopter. 

(i) Disconnect servicing unit ground at 
grounding stake. 

e. Fuel System Servicing (Rapid (Hot} Refuel­
ing). I WARNING I 

When it is determined that rapid (hot) 
refueling is required (prescribed in FM 
10-68), proper grounding of aircraft must 
be accomplished. In addition, it is 
recommended that the aircraft be in a 
revetment type shelter or separated 
from fuel storage by a firewall. 

(1) Precautions. 
NOTE 

Servicing personnel shall comply with 
all safety precautions and procedures in 
FM 10-68. 
(a) Ground the helicopter at the receptacle 

located adjacent to the filler cap on the helicopter 
to the filler-nozzle before removing filler cap. 

(b) Servicing unit shall be grounded (servic­
ing unit to ground and servicing unit to helicopter). 
The helicopter should be grounded to the same 
ground point as is the servicing unit. 

(cl After completion of servicing, remove 
nozzle, ,reinstall cap and disconnect all grounds 
from helicopter. 

(2) Before rapid (hot) refueling: 

I WARNING I 
Only emergency radio transmission 
should be made during rapid refueling. 

In case of aircraft fire, observe fire 
emergency procedures in FM 10-68. 

• 
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(a) Minimum crew will remain at the con-
trols. 

(b) Throttle · Idle. 

(c) Force Trim -ON or controls frictioned. 

(d) Passengers shall depart the aircraft and 
go to the terminal or passenger marshalling area. 

(e) No smoking allowed during refueling 
operations. 

(f) A crew member, if available, should 
observe the refueling operatilln (performed by 
authorized refueling personnel) and stand fire 
guard as required. 

(3) J;>uring Rapid (Hot) Refueling. 

(a) Closed circuit refueling . 

1. Ground helicopter at the receptacle 
located adjacent to the filler cap on the helicopter 
to the filler-nozzle and remove filler cap. 

2. Insure that gravity refueling port is 
closed. If not, rotate inner sleeve counterclockwise 
until gravity refueling port is closed and flange of 
sleeve is in contact with rivet at base of receiver 
cylinder. Refer to figure 1-2.2. 

Insure that servicing unit pressure is 
not above 125 PSI while refueling. 

9. Insert fueling nozzle into receiver and 
actuate automatic nozzle lever to ON or FLOW 
positon. Pin at base of nozzle will momentarily in­
dicate when fuel flow stops. 

4. Fuel flow will automatically shut off 
when normal fuel level is reached. Just prior to 
normal shut off, fuel flow may cycle several times 
as fuel level is reached. Gage on servicing unit will 
indicate when flow is stopped. 

5. When fuel flow has stopped, actuate 
lever on nozzle to OFF, disconnect nozzle from 
receiver and replace filler cap. 

6. Disconnect fuel nozzle ground and re­
wind hose assembly. 

7. Disconnect servicing unit ground at 
helicopter. 

8. Disconnect servicing unit . ground at 
grounding stake. 

If helicopter is equipped with closed cir­
cuit refueling system and fuel servicing 
unit is not equipped with related nozzle 
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for closed circuit refueling, a gravity 
system may be used providing the ser­
vicing nozzle does not exceed 1.75 in­
ches outside diameter. To refuel utiliz­
ing the gravity nozzle, it is nec·essary to 
position the inner sleeve of receiver un­
til slot is lined up with fuel port in bot­
tom of receiver. Position nozzle into port 
in order to by-pass closed circuit valve. 
Damage could result to the closed circuit 
refueling system if caution is not used to 
prevent damage to inner sleeve of 
receiver at fuel port through improper 
use of nozzle. 

(b) Gravity Refueling. 

1. Ground the helicopter at the receptacle 
located adjacent to the filler cap on the helicopter 
to the filler-nozzle and remove filler cap. 

2. Rotate inner sleeve clockwise until 
sleeve clears port in bottom of fuel receiver. Refer 
to figures 1-2.1 and 1-2-2. 

9. Position nozzle into port of fuel 
receiver. 

4. Fill to specified level. 

5. Remove nozzle and ·rotate inner sleeve 
counterclockwise until gravity refueling port is 
closed and flange of inner sleeve is in contact with 
rivet at base of receiver cylinder. 

6. Reinstall filler cap. 

7. Disconnect fuel nozzle ground and re­
wind hose. 

8. Disconnect servicing unit ground at 
helicopter. 

9. Disconnect servicing unit ground at 
grounding stake. 

(4) After rapid refueling. 

(a) The pilot shall be advised by the refuel­
ing crew that fuel cap(s) are secure and ground 
cables have been removed . 

(b) Crew membres and passengers can enter 
aircraft. 

1-3.1. DEFUELING. 

a. Defuel helicopters, with noncrashworthy fuel 
system incorporated, at defuel valve (16, figure 1-
1). 

b. Defuel helicopters, with crashworthy fuel 
system incorporated, at gravity defuel valves 
located on sumps adjacent to drain valves (18, 
figure l•l). The defuel valve is activated by using a 
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fitting such as: AN815-12 union, AN832-12 union, 
AN919-12 reducer, and MS33856El2 end fitting 
after removing protection cover. 

NOTE 

When cover is installed after defueling, 
use only enough torque to slightly com­
press seal. 

c. Drain trapped fuel at drain valves (17 and 18, 
figure 1-1). 

NOTE 

Each forward' cell has two drain valves, 
one forward and one aft of internal baf­
fle. 

d. Electric boost pump has a drain valve. 

e. To drain main fuel filter (13, figure 1-U use 
valve in drain line from filter sump. Access is by 
opening lower left engine cowl. Drain line 
discharges just forward of aft landing gear cross 
tube. 

1-4. Defueling- Servicing. 

a. Defueling - Suction. 

(U Ground the helicopter and defueling unit to 
a common ground. 

(2) Check that all elect~ical power is OFF. 
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(3) Ground the defueling hose and nozzle to the 
''Bayonet'' type receptacle located below and aft 
of the filler cap. 

(4) Remove fuel cell filler cap and insert the 
defueling hose into the fuel cell through the filler 
opening. 

NOTE 

On closed circuit systems, rotate inner 
sleeve of receiver clockwise to open 
gravity port prior to inserting defuelln1 
hose. 

(5) Start defueling. 

(6) Stop defueling when fuel can no longer be 
drawn from the cell. 

(7) Remove the defueling hose. Install and lock 
the filler cap. 

(8) Drain risidual fuel from each cell. (Refer to 
following step c.) · 

(9) Remove grounding cables. 

b. Defueling-Gravity. 

(U Ground helicopter and make sure all elec­
. trical power is OFF. 

(2) Gain access to drain/defuel valve (6, figure 
· 1-1) located on right hand fuel cell sump. 

f 

• 
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(3) Position a suitable container beneath defuel 
line and rotate defuel valve lever 90 degrees 
::lockwise. 

(4) When fuel flow stops, close _drain/defuel 
,alve (5) and close access door. 

(6) Remove defueling container. 

(6) Drain residual fuel from each fuel cell. 
(Refer to following step c.) 

(7) Remove grounding cables. 

c. Draining Residual Fuel. 

(1) Ground helicopter and make sure all 
electrical power is OFF. 

(2) Open access door for access to left fuel cell 
sump drains. Position suitable container below valve 
and push valve faces up. After all fuel is drained, 
remove defueling container. 

(3) Open access door for access to right fuel cell 
sump drains. Position suitable container below valves 
and push valve faces up. After all fuel is drained, 
remove defueling container and grounding cables. 

NOTE 

When aircraft is serviced with fuel other 
than the specified, the type of fuel, 
quantity, and operating time shall be 
entered in Form 2408-13 (Aircraft 
Inspection and Maintenance Record). 

1-5. Auxiliary Fuel System - Servicing. Various 
auxiliary fuel systems are available to provide 
additional fuel for extended distance and ferry 
missions. A 165-gallon capacity fuel tank, composed 
of a non-self sealing fuel bladder, enclosed in a metal 
container, may be installed in the passenger-cargo 
compartment. A 350-gallon capacity, metal enclosed 
fuel tank is also available for installation in the 
passenger-cargo compartment. Internal 50 or 60-
gallon capacity, 1elf-1ealing, auxiliary fuel tanks may 
be installed in either the forward or the aft portion of 
the passenger-cargo compartment. Two 60-gallon 
capacity, external auxiliary fuel tanks may be 
installed. 
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a. Servicing the Auxiliary Fuel System. Check to 
ensure all lines and electrical leads are properly 
installed before servicing. 

I WARNING' 

Ensure battery switch is OFF, external 
power disconnected, and aircraft 
grounded before fueling or defueling. 

NOTE 

Refer to paragraph 10-77 for description 
and location of auxiliary fuel tanks and 
their components. 

b. Service with fuel in accordance with 
precautions and limitations stated for main fuel 
system servicing (paragraph 1-3). 

NOTE 

When filling the 166 and 350-gallon 
auxiliary fuel tanks, depre11 the poppet 
type valves ( 1 , figure 10-12 and 1 , figure 
10-4) in the top of each end bulkhead to 
release any air trapped between the cell 
and the fuel tank cover. 

1-6: Miscellaneous Fuel Data. General 
information regarding fuel is as follows: 

a. Turbine Engine Fuel Limitations. Turbine 
engine fuel (C103) Grade JP-4, is intended for use in 
turbine engine helicopters under all operating 
conditions. Experience to date indicates no undue 
difficulties shall be encountered in starting and 
operating the helicopter turbine engine at low 
temperatures on Grade JP-4 fuel. Grade JP-5 fuel 
shall be used as an alternate in the T53-L-11/13 
series engines. In event low temperature starting 
difficulties are encountered using JP-5 fuel, refer to 
cold weather operation procedures in TM 56-1520-
220-10. For details regarding alternate and 
emergency fuels, refer to TB 55-9150-200-24. I 

b. Combustion Heater. Fuel filter and drain lines 
shall be checked daily for accumulations of ice or 
water. During low temperature operation, below 32 
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degrees F (0 degrees C), water vapor in the 
combustion gases flowing through the drain line may 
condense and form ice. Water produced during 
combustion may collect on the fuel nozzles and 
ignitor plug and form ice after the heater has been 
turned off. This ice may prevent the heater from 
starting without preheating. 

1-7. Engine Oii System - Servicing. The supply 
tank (8, figure 1-1) for the engine oil system is on the 
right side of the forward engine firewall. A radiator 
type cooler is mounted in an opening through the 
bulkhead between the main fuselage compartment 
and the cargo sling compartment. Access to the 
engine oil tank is gained by opening the right 
transmission cowling." The tank may be drained by 
opening the drain valve in the line outboard of the 
tank. The oil cooler drain valve is in the drain line 
route from the lower part of the oil cooler to the aft 
bottom side of the cabin section. Oil level may be 
checked on the oil level sight gage (figure 1 -2). More 
frequent oil changes are recommended for 
helicopters operating under unusually dusty 
conditions. Failure to change oil more frequently in 
high dust areas can result in accelerated engine 
wear. The frequency ofoil changes shall depend upon 
the severity of the d•Jst condition. 

I WARNING. 

Prolonged skin contact with synthetic oil 
MIL-L-7808 (C136) or MIL-L-23699 
(C134) may cause a skin rash. Skin 
should be thoroughly washed after 
contact and saturated clothing should be 
removed immediately. Areas where 
synthetic oils are used should have 
adequate ventilation to keep mist and 
fumes to a minimum. 

If synthetic oil MIL-L-7808 (C136) or 
MIL-L-23699 (C134) is spilled on 
painted surfaces, the surface should be 
wiped clean to avoid possible softening, 
blistering, or pe~ling of paint. 

DO NOT mix MIL-L-7808 (C136) and 
M IL-L-23699 (C 134) oils except in cases 
of emergency. If this becomes 
necessary, it is required that the system 
be drained within 6 hours of operation 
according to TM 66-2840-229-23. 

1-8 Change4 

Before servicing oil, determine whether 
system contains MIL-L-7808 lubricating 
oil (C136) or MIL-L-23699 lubricating oil 
(C134). 

Engine Oil Capacity 
System 
Useful (Normal) 

NOTE 

U.S. Gallons 
4.05 
3.25 

Maximum engine oil consumption is 0.3 
gallons per hour (2.4 U.S. pints) 

a. Usage and Changing. 

(1) Usage of oils: 

NOTE 

To identify type of oil in system, refer to 
TB66-9160-200-24. 

(a) MIL-L-23699 oil (C134) used in the 
engine oil system is authorized for ambient 
temperatures above minus26 degrees F (minus 31.7 
degrees C). 

(b) MIL-L-7808 (C135) oil used in the engine 
oil system is specified for operation in ambient 
temperatures below minus 26 degrees F (minus 31.7 
degrees C). This oi~ may also be used when MIL-L-
23699 (C134) is not available; however, change from 
MIL-L-7808 to MIL-L-23699 at next scheduled c,il 
change. 

(2) Changing engine oil. When changing 
from MIL-L-7808 oil (C135) to MIL-L-23699 (C134) or 
from MIL-L-23699 oil (C1 34) to MIL-L-7808 oil 
(C135) in engine oil system, refer to TM 55-2840-
229-23 and proceed as follows: 

I WARNING. 

Prolonged skin contact with synthetic oil 
MIL-L-7808 (C136) or MIL-L-23699 
(C134) may cause a skin rash. Skin 
should be thoroughly washed after 
contact and saturated clothing should be 
removed immediately. Areas where 
synthetic oils are used should have 
adequate ventilation to keep mist and 
_fumes to a minimum. 



(a) Place a container under the accessory 
drive gearbox. 

(b) Remove magnetic chip detector drain 
plug from accessory drive gearbox. 

(c) Disconnect scavenge oil hose from the 
accessory drive gearbox. 

(d) Drain lubricating system. 

(e) After draining is complete, replace and 
reconnect items removed or disconnected. 

(f) Fill engine oil system with appropriate oil, 
refer to above step a. Usage and Changing. 

(g) After 6-hours operation, inspect and 
clean all engine oil filters and strainers. Refer to TM 
55-2840-229-24. 

(h) After 16 hours since oil change, inspect 
and clean all engine oil filters and strainers. Refer to I TM 55-2840-229-23. 

(I) Revert to normal schedule of inspections 
of engine oil filters and strainers. 

b. Draining engine oil system. 

(1) Drain engine oil tank by opening valve in 
drain line below tank which discharges overboard at 
lower left side of fuselage. 

(2) Drain engine oil cooler by opening valves (4 
and 5, figure 1-2) at fitting on front of cooler. Gain 
access through right transmission cowling. 

(3) Inspect, clean, and reinstall all engine oil 
filters and strainers. 
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(4) Fill engine oil tank with appropriate oil 
(paragraph 1-7a.). Motor engine to pump oil into 
cooler and lines. Check tank level and refill . Repeat 
until tank level does not change, indicating that cooler 
and lines are refilled. 

(6) Operate engine for 30 minutes to 1 hour. 
Shut down engine. 

(6) Inspect, clean, and reinstall all engine oil 
filters and strainers. 

(7) For further details of engine oil system, 
refer to paragraph 4-50. 

1-8. Tran1ml11ion Oil System - Servicing. The 
transmission has a self-contained oil supply which is 
carried in the sump at the bottom of the transmission 
assembly (figure 1 -1 ). The oil level may be checked 
through a sight glass in the lower right side of the 
transmission. A light is provided to make the sight 
glass visible and can be turned on by pressing a 
button on the right side of the helicopter aft of the 
heater access door. Access to the filter cap may be 
gained by opening cowling on the right side of the 
transmission. Access to the transmission drain plug 
on the bottom of the sump is through an access door 
on the bottom of the fuselage. Capacity of 
transmission oil system is 2.25 U.S. gallons. 

Sight gla11 11 stained, when different 
type 0ll1 are used without cleaning the 
gla11. M.ake sure oil level is read properly, 
if 1ight1'l■11 is stained. 

Do not overfill trensmi11ion. 

NOTE 

Do not mix oil (C136) with oil (C134) 
except in c■1e1 of emergency. If this 
becomes nece11ary, it is required that the 
1y1tem be drained within 6 hours of 
operation. 
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a. Draining transmission oil system. 

(1) Drain transmission through valve (3, figure 
1-2) located under sump, accessible through cargo­
sling compartment. 

(2) Drain transmission oil cooler through 
valves (4 and 5, figure 1-2) located aft of oil cooler 
blower (Sta. 173.00, B.L. 9.00), through right access 
door (17, figure 2-19). 

I (3) Change 
(paragraph 6-253). 

external transmission oil filter 

(4) Fill transmission with appropriate oil. 

1-9. Stabilizer Bar Dampers- Servicing. Visually 
check both stabilizer bar dampers (11, figure 1-1) to 
be full of hydraulic fluid (C112) to top of window as 
follows: 

a. Remove loct<wire from plug. 

b. Remove plug. 

c. Fill damper to top of window. 

d. Install plug and secure plug w_ith lockwire 
(C127). 

e. Check for signs of leakage and record 
condtions on DA Form 2048-13 since further checks 
may be necessary. 

1-10. Intermediate (42 Degree) Gearbox. 

Sight glau 11 stained when different 
type 0111 are used without cleaning the 
gla11. Make sure oll level 11 read prop­
erly, If sight glau 11 stained. 
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I WARNING I 
Do not Interchange flller caps between 
the Intermediate (42 degree) and tall 
rotor (90 degr-) gearboxes. If flller 
caps are Interchanged, the In­
termediate (42 degree) wlll be pumped 
dry. 
The Intermediate (42 degree) gear­
boxes are marked with a black dot on 
the case and a corresponding black dot 
on the flller cap. The tall rotor (90 
degree) gearboxes and flller caps have 
white dot markings. 

Do not mix (C134) with oll (C135) ex­
cept In cases of emergency. If this 
becomes necessary, the gearbox must 
be drained and flushed within six (6) 
hours of operation. 

1-10.1. Intermediate (42 degree) Gearbox - s.n,,. 
Icing. The intermediate (42 degree) gearbox (2, figure 
1-1) is serviced through a filler cap on top. A sight glass 
is on the right side for checking the oil level. Draining 
the gearbox is accomplished by removing the complete 
drain plug on the lower side of the gearbox. On 
helicopters 64-14101 through 64-14191, the inner por­
tion of the drain plug incorporates a magnetic plug. The 
outer portion of the plug contains a spring-loaded valve 
which prevents loss of oil when pulling the magnetic 
plug for inspection purposes. Helicopters 65-9416 and 
subsequent are equipped with a chip detector warning 
system which activates a warning light on the pedestal 
caution panel when excessive contamination occurs. 
Capacity of the intermediate (42 degree) gearbox is 
0.375 U.S. pints. 

NOTE 

The magnetic plug con be replaced with a 
chip detector. When such replacement /1 

made, the chip detector will not be con­
nected to the pedestal caution panel. 



1-11. Tall Rotor (90 Degree) Gear box. 

Sight glass 11 stained when different 
type 0ll1 are used without deaning the 
gla11. Ensure oll level 11 read properly, 
If gla11 11 stained. 

I WARNING • 

Do not Interchange flller caps between 
the tall rotor (90 deg, .. ) and In­
termediate (42 degree) gearboxes. If 
flller caps are Interchanged, the In­
termediate gearbox wlll be pumped 
dry. The rall rotor (90 degree) gear­
boxes are marked with a white dot on 
the case and a corresponding white dot 
on the flller cap. The Intermediate (42 
degree) gearboxes and flller caps have 
black dot markings. 

Do not mix oll (C134) and oll (C135) ex­
cept In cases of emergency. If this 
becomes necessary, the gearbox must 
be drained and _ flushed within six (6) 
hours of operation. 

1-11, 1. Tall Rotor (90 Degree) Gearbox - Servic­
ing. The tail rotor (90 degree) gearbox (1, figure 1-1) is 
serviced through a filler cap on top of the gear case. A 
sight glass is located on the right side for checking the 
oil level. Draining the gearbox is accomplished by 
removing the complete drain plug located on the lower 
side of the gearbox. On helicopters 64-14101 through 
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64-14191, the inner portion of the drain plug in­
corporates a magnetic plug. The outer portion of the 
plug contains a springloaded valve which prevents loss 
of oil when pulling the magnetic plug for inspection 
purposes. Helicopters 65-9416 and subsequent, are 
equipped with a chip detector warning system which 
activates a warning light on the pedestal caution panel 
when excessive contamination occurs. Capacity of the 
tail rotor (90 degree) gearbox is 0.50 U.S. pints. 

NOTE 

The magnetic plug on earlier helicopters 
can be replaced with a chip detector. When 
such replacement is made, the chip detector 
will not be connected to the pede$tal cau­
tion pone/. 

NOTE 

Before serv,cmg gearbox oil, determine 
whether gearbox contains lubricating oil 
(C135) for ambient temperatures below 
minus 25 degrHS F {minus 31.7 degrees C) 
or lubricating oil (C134) for ambient 
temperatures above minus 25 degrees F 
(minus 31.7 degrees C). 

. . 
1 ~12. Hydraulic Reservoir - Servicing. Two 
hydraulic reservoirs (7, figure 1-1) are mounted on 
the right side of the cabin aft bulkhead. Access to this 
reservoir is gained by opening · right transmission 
cowling. Outboard reservoir supplies hydraulic 
system No. 2and inboard reservoir supplies hydraulic 
system No. 1 . Fluid level in each reservoir can be 
checked by means of sight glasses which are visible 
when right transmission cowling is opened. A 
reservoir drain plug is located at the bottom of each 
reservoir. Remove filler cap and fill to overflow with 
clean hydraulic fluid (C112) or (C112.1 ). Reinstall 
filler cap. Close right transmission cowling. 
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To avoid contamination, do not use 
previously opened cans of hydraulic 
fluid. A new, sealed can of fluid shall be 
opened and used. Do not seNice system 
No. 1 reseNoir until the emergency 
accumulator has been drained. Drain 
accumulator in accordance with 
paragraph 7-99. After draining, nitrogen 
pressure in accumulator shall be checked 
in accordance with paragraph 7-107. 

NOTE 

Refer to TB 66-1600-334-26 for 
Instructions on usage of fire resistant 
hydraulic fluid (C112.1 ). 

a. Capacity of Hydraulic System. 

Hydraulic Capacltln 

Total System No. 1 
Reservoir System 

Total System No. 2 
Reservoir Capacity 

Reservoir Refill Level 
Total System No. 1 Capacity 
Total System No. 2 Capacity 

3.25 ·u.S. Pints 

3.25 U.S. Pints 
2.60 U.S. Pints 
6.60 U.S. Pints 
6.05 U.S. Pints 

b. Draining Hydraulic Reservoir. 

(1) Remove drain plug from bottom of reservoir 
and drain fluid in a container. 

(2) Install drain plug to bottom of reservoir. 

(3) Remove filler cap from reservoir and fill 
reservoir to overflow with clean hydraulic fluid (C-112) 
or (C112.1 ). Install and secure filler cap to reservoir. 

1-13. Ground Handling Gear Pump - Servicing. 
Service ground handling gear pump (detail A. figure 
1-1) as follows: 

a. Position ground handling gear so that hydraulic 
pump'(10) is in the horizontal positionwith filler hole 
at top. 

b. Remove filler screw and fill pump tank with 
clean hydraulic fluid (C112) until fluid comes out the 
filler hole. 

1-10 

c. Reinstall filler screw and tighten securely. 
Wipe excess fluid from pump. 

1-14. Ground Handling Gear Tires - SeNicing. 
Tires and tubes shall be stored under normal 
temperature conditions if at all possible. If it becomes 
necessary to store tubes at subnormal temperatures, 
partially inflate them in order to remove creases and 
folds. Tires and tubes shall be warmed before 
mounting so normal handling will not flex them to the 
point of cracking. When not actually in use, ground­
handling wheels sha II be removed from the helicopter 
and placed in warm storage. If tires become frozen to 
the ground, they can be released by heat application 
or byoverinflation. Under no circumstances shall the 
applied heat exceed 160 degrees F (71 degrees C). 
The proper procedure shall be determined by 
considering the individual problem. If the tires are to 
be released by overinflation, the tires may be inflated 
to one and one-half times normal pressure. 

Normal Tire Pressure 

Single Wheel Ground Handling Gear 50 psig 

WARNING. 

Before overinflating tires, the following 
precautions shall be observed. 

a. Careful inspection shall be made before 
inflation for evidence of wheel cracks or breaks in the 
tires. 

b. To prevent injury to personnel in case of wheel 
rim failure, all persons shall stand in line with the tire, 
rather than broadside of the wheel, during inflation. 

c. Heat shall not be applied to over-inflated tires 
because it will further increase tire pressure. 

d. Tire pressure shall be reduced to normal 
pressure immediately after tires are freed. 

NOTE 
When tires are over-inflated, as 
described above, immediate action 
cannot be expected. One-half to one 
hour may be required before tires are free 
because of the slow action of the frozen 
casings In responding to the increased 
tire pressure. 



SYMBOL 

OTS 

OHA 

SPECIFICATION 

MIL-L-7808 or MIL-L-23899 
UH MIL-L-23899 when lowest operating temperature 
11 warmer than minus 26 degrees F. 
UH MIL-L-7808 when lowest operating temperature 
will be· colder than minus 26 degrees F. (minus 31 . 7 degreeaC) 

MIL-H-6808 or MIL-H-83282 (fire Re1i1tantl 

CAUTION 

Lubrication oil made to MIL-L-7808 by 
Shell Oil Company under their part number 
307. qualification number 7 D-1 shall not 
beuHd. 

DETAILA 

ICHKI 

0 
[:] 
B 
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FREQUENCY SYMBOL 

Daily Check 

Preflight Check 

As Required 

60 Paig Air Preuure 
(Single Wheel) 

1. Tall rotor gHrbox (90 Degree) 7. Hydraulic reHrvolra (2) 
2. Intermediate gHrbox (42 Degree) 
3. Transmlalon filler 
4. Fuel filter 
I. Yaiva - fuel sump draln/defuel 
I. Fuel tank filler 

8. Engine oil tank 
9. Tires - ground handling gur - typical 

1 O. Pump - ground handling gHr 
11 . Stabilizer bar dampers 
12. Battery 

204900-1046A 

Figura 1 -1 . Servicing points diagram 
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VENT 

OIL TANK 

OIL LEVEL 
SIGHT GAGES 

OIL TANK 
DRAIN LINE-

1-4 

1 . Oil Tank Drain Valve . 
2. Engine Oil Filter 
3. Tran1ml11ion Sump Drain Valve 
4. Cooler Outlet Drain Valve 
&. Cooler Inlet Drain Valve 

VIEW LOOKING AFT 

Figure 1-2. Drain valves - engine and tran1ml11lon oil 1y1tem 

204900-1031 



I 

• 

TM 55-1520-220-23-1 

"" ~ REFUELING NOmE ,, 
'~ NOmE JAMMED 

"' IN RECEIVER 

Y1----J-.r----

UP BENT OUT OF SHAPE 
ALLOWING LEAKAGE 

REFURING NOmE 

UP NOT BENT 

,_-- REFUELING aOSED 
'I__ CIRCUIT RECEIVER . 

INCORRECT POSITION OF NOmE DURING REFUB.ING 

NOmE NOT JAMMED IN RECEIVER 

CORRECT POSITION OF NOmE DURING REFULEING 

. 
Figure 1-2.1. Gravity Refueling with Closed Circuit Receiver. 
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1-4.2 Change8 

DETAIL A 

SLEEVE POSITION WHEN USING aoseo 
CIRCUIT REFUELING SYSTEM 

DETAIL B 

SLEEVE POSITION WHEN USING GRAVITY 
REFUELING SYSTEM 

Figure 1-2.2. Refueling Receptacle. · 

I 

.. 

• 

• 



1•15. lattery • Servicing. (Refer to TM 
11-61-40-203-14-2 for servicing Instructions). 

1-16. CLEANING. 

1-17. DeIcription - Cleaning. Cleaning the 
helicopter before preparing it for storage is imponant. 
Residues from exhaust gases, dirt, and 
contamination of any kind will accelerate corrosion, 
whether coated with preservative compound or not. 
Helicopter must be grounded prior to any cleaning, 
maintenance, disassembly, or preservation. 

I WARNING. 

Cleaning 10lvent 11 flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of Iolvent vapora 
and contact with akin or eyea. 

NOTE 

Additional cleaning procedure• are 
covered in thiI manual under Individual 
componentl. 

1 -18. Interior - Cleaning. Clean the interior of the 
helicopter to prevent debris from falling into the 
operating mechanism. Clean upholstery and seats as 
outlined in TM 66-1600-204-26/1. To remove 
grease or oil spots use solvent (C58). Wipe dry with a 
clean cloth. Clean helicopter with a vacuum cleaner. 

Premaintenance requlrementl for 
cleaning of helicopter 

Condition · Requ'irements ·. 

Model All 

Part No. or Serial No. All 

Special Tools None 

Test Equipment None 

Support Equipment None 

Minimum Personnel One 
Required 

TM 66-1620-220-23-1 

Condition Requirements 

Consumable Materials (C5), (C43), (C47), (C54), 
(C58), (C140), (C143), 
(C166), (C198), (C205), 

Special Environmental Well venti.lated area 
Conditions 

I WARNING. 

Cleaning Iolvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of Iolvent vapors 
and contact with akin or eyes. 

To preclude damage to bonded panels, 
tolventl and water are to be applied at 
the minimum pre11ure required to 
maintain a conItant flow suitable for 
wa1hing or rinsing. Steam cleaning is not 
to be utilized. 

1-19. lxterlor • Cleanlng. Refer to TM 
55-1500-333-24. Clean the exterior structure by 
applying a mixture of one port cleaning com­
pound (C47) and three to · seven parts water. Use 
stronger mixtures · for exhaust outlet areas and 
other very ~irty surfaces. Wash a small area at 
a time, ensuring area is rinsed thoroughly with 
warm water under pressure. If allowed to dry or 
if not completely ·rinsed off, the compound could 
harm pointed finishes 

Cleaning 1olution inadvertently 1pla1hed 
on plexlglau lhall be rin1ed off with clear 
water before it drie1. 

To preclude damage to bonded pan,11, 
10lvent and water are to be applied at the 
minimum preuure required to maintain a 
!=OnItant flow Iuitable for wa1hlng or 
rlnalng. Steam cleaning 11 not to be 
utilized. 

· 1-11 
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1-20. Tranaparent Plaatlc (Acryllc) - Claanlng. 
Clean all transparent plastic (acrylic) surfaces as 
follows: 

Do not UM compound• containing any 
abraalve material or aolutlona containing 
chlorinated carbona. Avoid exceulve 
acrubblng of plaatlc (acryllc) panel• 
during wuhlng operation. Do not UM 

allphatlc naptha (C143). 

a. Clean all transparent plastics (acrylic) with 
large quantities of mild soap (C64) Type 1 and water. 

. b. Gently free all caked mud or dirt with the pads 
of the fingers. Do not use sponges or coarse cloths. 
Rinse the area continuously while removing mud .. 

I WARNING. 

Cleenlng aolvent la flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of aolvent vapon 
end con.tact with lkln or eye1, 

c. Remove grease or oil with aliphatic naphtha 
(C143). 

d. Allow surfaces to drip dry. 

e. Minor scratches may be reduced or removed 
with poly11nd kit (refer to TM 66-1680-276-24/ 1 ). 

f. A light coat of polish (C166) may be applied to 
reduce 1er1tching. (Refer to TM 66-1600-204-26/1.) 

I •20. I. Wlnd1hleld (Interior •nd · lxterlor)· 
CINnl119. The · wlndahleld 11 a high quality op­
tlcal part. Proper care and maintenance 11 moat 
Important. Clean and protect wlndahleld 1ur­
face1 aa ·follow1: 

' ' 

Do not uM ■ny type thlnnen on wind• 
lhleltl. Thinner wlll NUN wlndlhleld 
to ltecome haay. 

•• If wlndahleld la extremely dirty, carefully 
waah It with a mixture of nonabraalve mlld 
detergent (C79) and wc:iter. U~ the bare hand to 

1·12 

feel and dialodge insect apotl, caked dirt, and 
mud. Rinae. windahield thoroughly with clean 
water. Allow to dry. 

II, Raiae windahield wiper blade. Wipe rubber 
aurface to remove dirt. Uae a damp cloth. 

~:] 
Do not uM •llph•tlc nephthe, type I. 

c. If greaae, oll, or paint la present, remove It. 
U~ aliphatic naphtha, type II (Cl 43). 

d. On glan wlndahlelda, apply glan cleaner 
(C-45.1) to the wlndahield. Use a piece of clean, 
10ft cotton flannel (C48.1 ). Use another clean 
piece to poliah entire area until It 11 clean and 
dry • 

NOTI 

loft doulll••flNced cotton fl•nnel, 
refolded tre11uently, 11 NC0111111ended. 
When •II fl•nnel 1urft1N1 h•v• IINn u• 
ed, the piece 1hould lie dl••rded. ,,.. 
11uent repNted thin •PPl.lcatlon1 of 
clNnl119 •nd poll1hl119 COlllpound pro• 
vldN lletter protection th•n lnfre• 
11uent thick •ppllc•tlon1. 

•• Apply rain repellent (C176.2) in accordance 
with TM 55-1500-20-4-25/1, Chapter 3. 

NOTI 

Th• UM of rein repellent on· 11•• 1ur• 
t.ce, other th•n exterior of wind• 
lhleld1 11 not r-..ulred. 

1-21. lotor ■l•d• • CINnln9. •• Rotor blade• 
of helicopter operating in high humidity or salt­
laden atmoaphere wlll require the following 
minimum dally blade cleaning: 

(I) Wa1h . blade• thoroughly with cleanlng 
compound (C47). 

(2) Rinse with clear water end dry. 

It. Rotor blade• of helicopter operating in any 
environment will require cleaning in accordance 
with Section IV, · 



(I) Wash with deaning compound (C.7). Rinse 
thoroughly with water. Ory with clean cloth. 

1·22, Deleted, 

I •II, Treat111ent of Alu111lnu111 •nd Ma9nellu111 
Alloy Conotlon, Aluminum and magnesium corro­
sion shall be .treated In accordance with TM 

TM 11· I 120-220-21-I 

43-0105. Apply the protective paint finish to the af­
fected area Immediately after drying of chemical · 
treatment In accordance with TB 7 46-93-2. 

1-24, Snow and Ice . •••oval, Refer to TM 
55-1500-333-24 for procedures to remove snow 
and Ice. De- Icing fluid MIL-A-8243 may be used 
to prevent Icing or remove Ice accumulations 
from the aircraft (including rotor blades). · 



1-25. CONSUMABLE MAINTENANCE 
SUPPLIES AND MATERIALS. 

1-26. Description - Consumable Maintenance 
Supplies and Materials. Consumable maintenance 
supplies and materials are listed in table 1-1 in 
alphabetical order. Each consumable also has an item 
number assigned for ease of location and reference. 
When an item number is unknown, you may locate 
any consumables used within this manual through its 
alphabetical arrangement. When an item number is 
referenced in the manual, you may locate the item 
through its C designation and item number. C 
designators are used only with consumable 
maintenance supplies and materials. Consumable 
maintenance supplies and materials are listed in 
table 1-1 in alphabetical order. Each consumable also 

TM 55-1620-220-23-1 

has an item number assigned for ease of location and 
reference. When an item number is unknown, you 
may locate any consumables used within this manual 
through its alphabetical arrangement. When an item 
number is referenced in the manual, you may locate 
the item through its C designation and item number. 
C designators are used only with consumable 
maintenance supplies and ·materials. Consumable 
maintenance supplies and materials tables are found 
only in this chapter; therefore, the table numbers will 
not be referenced in the text. 

1-26.1. The supplies and materials listed in this table I 
are required for maintenance support of this equipment 
and are authorized to be requisitioned by CTA 50-970 
(Common Table of Allowances). 

Table 1-1 . Consumable Maintenance Supplies and Materials 

Item 
No. Description 

C 1 Abrasive Cloth, Silicon 
Carbide 
400 Grit 

C 1.2 180 Grit 

C 1.3 600 Grit 

C 1.4 120 Grit 

C 1.5 250 Grit 

C 1.6 Abrasive Cloth, Aluminum 
Oxide 
400 Grit 

C 1.7 180 Grit 

C 1.8 120 Grit 

C 1.9 250 Grit 

C 1.10 320 Grit 

C2 Abrasive, Grain Soft for 
Carbon Removal 

C3 Abrasive Pads, Nylon Web, 
Scotch-Brite, Type A. 

.Very Fine 

Ref No. 
and FSCM 

P-C-451 
(81348) 

P-C-451 
(81348) 

MIL-G-5634 
Type Ill 
(81349) 

L-P-60, Type I, 
Class 1, Size 1 
(81348) 

NSN 

I 
5350-00-174-0995 

5350-00-174-1001 

5350-00-1 74-0985 

5350-00-559-7780 

5350-00-297-6670 

5350-00-865-5700 

5350-00-192-5051 

5350-00-638-2693 

5350-00-161-9715 

5350-00-050-1094 

7920-00-669-9176 
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Table 1-1. Consumable Maintenance Supplies and Materials (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C4 Acetone, Technical O-A-510 6810-00-184-4796 

C5 Acid, Boric, Technical O-C-265 6810-00-264-6535 
Grade (81348) 

C6 Acrylic Lacquer, P-95, MIL-L-81352 8010-00-490-7651 
Gloss, Colorless (81349) 

C 6.1 Aluminized #17178 T-T-L-32 8010-00-241-8406 
(81348') 

C 6.2 Lusterless Black #37038 MIL-L-19538 8010-00-527-2884 
(81349) 

C 6.3 Gloss Black #17_038 MIL-L-81352 8010-00-935-7077 
(81349) 

C6.4 Gull Grey #36440 MIL-L-81352 8010-00-935-7060 
(81349) 

C 6.5 Insignia Red # 11136 MIL-L-19537 8010-00-551-7932 
(81349) 

C 6.6 Lusterless Olive Orab MIL-L-81352 8010-00-144-9998 
#34087 (81349) 

C 6.7 Lusterless Orange-Yellow MIL-L-19538 8010-00-530-6387 
#33538 (81349) 

I C7 Adhesive BHT Spec 8040-00-833-9565 
299-947-152 

C 7.1 Type I, RTV 108 (01139) 8040-00-843-0802 

C 7.2 Type I, RTV 732 (71984) 8040-00-833-9563 

I C 7.3 Type II, RTV 106 MIL-A-46146TY1 8040-00-118-2695 
(80244) 

C 7.4 Type II, RTV 92-024 or RTV 156 (71984) 8040-00-057-4108 
C 7.5 Type I, RTV 102 MIL-A~6106 (01139) eo..o-00-877-9872 

I C7.6 Adhesive, sealant, silicone, noncorrosive MIL-A-46146 8040-00-224-4655 

ca SameasC15 

C9 Adhesive, Airframe Structure, MMM-A-132, 8040-00-152-0017 
Heat Resistant, Metal Type I, Class Ill 
to Metal (81348) 
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Table 1-1. Consumable Maintenance Supplies and Materials (Cont) 

Item Ref No. 
No. Deacription and FSCM NSN 

C10 Adhesive A-6 With (98911) 8040-00-691-1322 
Activator A 

C 10.1 Adhesive, EA 9309 BHT.Spec. 8040-01-012-8749 
299-947-125 

• Type I (33564) 

C 11 Adhesive, EC22168A MMM-A-132 8040-00-145-0019 
Scotch weld (04963) 

C 12 Adhesive, Epoxy EA934 8040-00-016-8662 I 
Type I, Class 3 
{33564) 1 QT I 

C 12.1 EA9340 (33564) 8040-00-944-7292 

C 12.2 Episeal 10-10 (19012) 8040-00-944-7292 

C 12.3 Metalset A-4 (90414) 8040-00-944-7292 

C 12.4 RP1258 (12684) 8040-00-944-7292 

C 13 Adhesive, Epoxy EC 2216 MMM-A-1617 8040-00-262-9011 
(81348) 

C 13.1 Adhesive, EC 2216 MIL-C-6003 8040-00-152-0019 

C 14 ~leted {SameasC12) I 
C 14.1 Adhesive, Epoxy Epon 934 Type II Class 2 

(04347) 

C15 Adhesive, General BHT Spec. 8040-00-514-1880 
Purpose EC 1300L 299-947-107, 

Type I, Class I 
(04633) 

C 16 Adhesive, Liquid Form MIL-A-9117 8040-00-262-9060 
EC678 (81349) 

C 17 . Deleted (Same as C 10) 

C 18 Adhesive, Paste, No. 19 (80703) 8040-00-105-0254 

C 19 Adhesive, RP1257-3A (02684) 8030-00-891-3113 I 
C 20 Deleted (Same as C 13) 

Change8 1-1& 
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Table 1 -1 . Consumable Maintenance Supplies and Materials (Cont) 

Item 
No. 

C 21 

C 22 

C 23 

C 23.1 

C24 

C 25 

C 25.1 

C 26 

C 26.1 

C 27 

C 27.1 

C 28 

C 29 

C 29.1 

C 30 

C 31 

C 32 

Description 

Deleted (Same as C 7) 

Deleted 

Adhesive, Synthetic 
Rubber EC776 

Adhesive, Bondmaster M24 

Alcohol,_ lsopropyl, 
Technical 

Alcohol, Methyl 

Alcoholic Phosphoric 
Solution Type 4 

Alkaline Aluminum 
Cleaner 
Alodine 

Aluminum, Oxide Ignited 
Power, Reagent 

Ammonium Nitrate Solution 

Anti-Seize Compound, 
High Temperature 

Bag, Transparent 

Barrier material 

Blueing, Gun or Equivalent 

Brazing, Alloy Nickel Base 

Brush, Bristle 

1-16 Change8 

Ref No. 
and FSCM 

BHT Spe~. 
299-94 7 -107 
Type II, Class 5 
(76381) 

BHT Spec. 
299-947-107 
Type Ill, Class 6 
(01666) 

TT-1-735 
(81348) 

O-M-232 
(81348) 

(61102) 

MIL-C-5410 
(81349) 

1202 

MIL-A-10825 
(81349) 

Commercial 

MIL-A-907D 
(81349) 

MIL-B-22020 
(81349) 

Mll-B-131 

Dylcemsteel Blue 
(98148) 

AMS-4776 

HB643 Type 2, 
Class 1 (81348) 

NSN 

8040-00-664-0439 

8040-00-181-7784 

6810-00-855-6160 

6810-00-275-6010 

6850-00-628-7249 

8030-01-069-3030 
6810-00-267-8598 

8030-00-597-5367 

8105-00-027-8485 

8135-01-019-4165 

6850-00-664-9067 · 

7920-00-514-2417 

ii 
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• 
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Table 1-1. Consumable Maintenance Supplies and Materials (Cont) 

I 
Item Ref No. 
No. Description and FSCM NSN 

C 33 Deleted I 
C 34 Calibrating Fluid, MIL-C-70248, 6850-00-264-5771 

Aircraft Fuel System Type II 
Components (81349) 

C 35 Caulking, Lead QQ-C-40 5330-00-171-6545 
(81348) 

C 36 Deleted 

C 37 Catalyst, Nuocure 28 Nudex Products Co. 681 0-00-546-4853 J 
Heyden Che mica I Corp 
Elizabeth, N.J. 

C 37.1 Cellophane PD-608 
(82348) 

C 38 Cement Type 1895-C 

C 39 Cement, EC1357 (76381) 8040-00-165-8614 

C 39.1 Cement, Glyptol 1201 B (24446) 8030-00-794-6807 

C 40 Cement, Proseal 584 (83527) 8040-00-964-6757 

C 41 Cement, Rubber MIL-C-23092 8040-00-051-1318 
(02104) 

C 41.1 Cement, Glyptol 

C41.2 Cheesecloth (81348) 8305-00-261-8353 

C 42 Chemical Film Material MIL-C-81706 8030-00-057-2354 
(Alodine No. 1200) Class 1 A, Form II 

C 42.1 Chemical Film Solution Dow Type 1 or 6 
Brush On 
MIL-L-3171 

C 43 Chromic Acid, Technical O-C-303b, 6810-00-264-6517 
Type II 
(81348) 

C44 Deleted - (Refer to C 83) 
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Table 1-1. Consumable Maintenance Supplies and Materials (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C45 Cleaner, Engine Band B3100 (21361) 8010-01-016-6584 

C 45.1 Cleaner, Glass. Liquid PG-406 7930~-6910 
Type I 

C46 Deleted - (Refer to C 83) 

C47 Cleaning Compound, MIL-C-26769F 6860-00-936-0996 
Aircraft Surface, (81349) 
Alkaline Waterbase 

C48 Deleted - (Same as C 6) 

I C 48.1 Deleted 

C 49 Cloth, Crocus, 600 Grit P-C-468 (81348) 6360-00-221-087i 

~ 60 Cloth, Flbergl111 120 or MIL-C-9084 8306-00-082-6136 
127 Weave (Volin A finish) (81349) 

C 51 Cloth, Synthetic and MIL-C-22787 8305-00-614-4263 
Fiberous, Glass Coated (81349) 

C 52 Coating, Walkway MIL-W-6044B, 5610-00-641-0427 
Color #36211 Type II (81349) 

C 63 Deleted 

C 64 Compound, Biodegradable MIL-C-18687 68150-00-677-4240 
Cl11nlng Type I (81349) 

C 1515 Compound, Carbon Removing P•C-111 (81348) 8860-00-9815-2332 

C 158 Compound, Carbon, Removing MIL-.C-198153 88150-00-1543-7801 
Agitated Tank (81349) 

C 158.1 Compound, Cleaning and Pollahlng MIL•C-19856 

C 157 Compound, Cleaning, 011 MIL-C-8864 88150-00-661-3694 
Cooler Solvent (81349) 

C 68 · Compound, Cleaning Solvent MIL-C-81302 6860-00-936-1082 
Type II (81349) 
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Table 1 -1. Consumable Maintenance Supplies and Materials (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C 69 Compound, Coating Metal MIL-C-8614 8030-00-082-2426 
Penetrant (81349) 

C 60 Compound, Lapping #400 MIL-L-1786C 6360-00-161-6111 
(81349) 

C 61 Compound, Lubricant Dow (71984) 1660-01-027-9231 
Corning 326 

C82 Compound, Retaining Locktlte RC-76 8030-01-027-2746 
(06972) 

C 63 Compound, Sealing, Non- MIL-S-11030 8030-00-275-8114 
Curing, Polysulfide Base Type I, Class I 

· (81349) 

C 64 Compound, Shortening EE-S-321 8946-00-080-9379 
and Lard (81348) 

C 86 Compound, Turco No. 713 MIL-C-19863 6860-00-543-7801 
(81349) 

C 88 Compound, Valve Grinding SS-C-814, 6360-00-193-1348 
Silicon Carbide Grit No. 400 Type I (81348) 

C 87 Concentrate, Corrosion (98308) 8860-00-142-9682 
Preventive (Brayco 699) 

C 87.1 Cord, Nylon MIL-C-6040 4020-00-24&-0688 

C 87.2 Deleted I 
C88 Deleted 

C 89 Corrosion Preventive, MIL-C-8629C 8860-00-209-7230 
Aircraft Engine Type II (81349) 

C 70 Deleted - See 70.1 

C 70.1 Corrosion Preventive MIL-C-18173D 8030-00-231-2363 
Compound, Solvent Cutback, Grade 1 (81349) 
Cold Appllcatlon 

C 71 Corrosion Preventive, MIL-C-16074 8030-00-884-4017 
Fingerprint Remover (81349) 
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Item Ref No. 
No. Description and FSCM NSN 

C72 Corrosion Preventive Oil, MIL-C-8188C 6860-00-273-2396 
Gas Turbine Engine, (81349) 
Aircraft Synthetic Base 

C72.1 Corrosion Preventive MIL-C-5541 8030-00-811-3723 
C 73 Corrosion Preventive MIL-C-11798B. 8030-00-231-2363 

Petrolatum, Hot Application Class 3 (81349) 

C 73.1 Corrosion Preventive MIL-C-11796B 8030-00-231-2364 
Petrolatum Class 1 

· C 73.2 Corrosion Preventive Class 1A 8030-00-823-8054 
Petrolatum NOT 

I C 73.3 Cotton Flannel Cloth CCCC458 8305-00-653-1259 
C73.4 Cotton Flannel Cloth CCC-C-O<M6 7920-00-852-8169 
C 74 Cushioning Material, MIL-B-121, 8136-00-763-4881 

Bound Fiber Type II (81349) 

C 76 Cushioning Material. PPP-C-843, 8136-00-183-8814 
Cellulosic Type II (81348) 

C 76 Cushioning Material, PPP-C-1120, 8135-00-884-0057 
Uncompressed Bond, Type IV, Cla11 A, 
Fiber for Packing (81348) 

C 77 Detergent, General Purpose MIL-D-18791 7930-00-985-8911 
(Spray On, Wipe Off) (81349) 

C 77.1 Detergent, General Purpose 7930-00-527-1237 

C 78 Detergent, Liquid #286 P-S-824 8520-00-237-8292 
Type I 

C 79 Detergent, Mild Joy (74188) 7930-00-784-6068 

C 80 Dev. Con F, MIL-C-24178 8030-00-870-8663 
Holding Compound (81349) 

C 81 Deleted (See C 83 

C 82 SameasC86 

C 83 Developer, Kit MIL-1-25135 8860-00-828-0981 

C 84 Diethylenetriamine OTA ~1:M9~ 
012 1 (81348) 8810-00-996-4804 

C 85 Desiccants, Activated MIL-D-34840 8860-00-284-8682 
(81349) 
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Item Ref No. 
No. Delcription and FSCM NSN 

C88 Dy/Check TURCO MIL-1-25135C 6850-00-782-2725 

C 87 Emulsifier, Liquid ZVGLO Mll-I-25135 8030-00-778-4277 
ZP-4 (87889) 

C 88 Enamel, Alkyd, Gloss TT-E-489 8010-00-052-9944 
Color No. 13618 (81348) 

• 
C 89 Epoxy, Anti-Static XA148A 801().()()..151-9979 

(06613) 
C90 Epoxy, catalyst E5621 e. E5622B .. 
C 91 Deleted 

C 92 Epoxy, Engine Gray AO (16193) 8010-00-891-3112 
Components A&B E2833A. 
E28338 

C 93 Deleted (Same as C 93.1) 

C 93.1 Epoxy Primer, Super Koropon BHT Spec. 80 I 0-00-229-4813 
299-947-060 
Mll-P-23377 
(81349) 

C93.2 Etchant, Tetra-Etch (17217) 6850$431-8662 
C94 Ethylene Glycol O-E-780 6810-00-264-8997 

Monomethyl, Technical (81348) 

C 94.1 Everite 

C 95 Felt, Ink, Black (01195) 7510-00-438-6804 

C 96 Felt, Sheet 0.062-lnch 6112 .8305-01-031-0130 
Thick, Hard Rabbit Fur (55899) 

C97 Filler, RP1220 (02684) 8030-00-878-2063 

C 98 Flexible Barrier Material, MIL-B-121 8135-00-224-8885 
Water-Proofed, Grease-Proof Type I, Class I 

Grade A (81349) 

C 99 Fluid, Injection Anti- (94647) 
Detonating 

C 99.1 Deleted (Some as Cl 76.2) 

C 100 Flux, Brazing, Silver O-F-499C 3439-00-943-8889 
Alloy, low Melting Point 
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Table 1-1. Consumable Maintenance Supplies and Materials (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C 101 Flux, Solar Type 1 or B 3439-00~996-4995 

C 102 Flux, Solar Type ( 16GH) 3439-00-996-4994 

C 103 Fuel, Turbine, Grades MIL-T-5624 JP-4 9130-00-.256-8613 
JP-4 and JP-5 (81349) JP-5 9130-00-273-2379 

C 104 Gasoline, Aviation MIL-G-5572 9130-00-260-1839 
(81349) • 

C 105 Grease, Aircraft and MIL-G-23827 9150-00-985-7246 
Instrument (81349) .. 

C 106 GOB Grease 

C 107 Grease, Graphite, W-G-671 9150-00-190-0918 
Aircraft Lubricating (81348) 

·C 108 Grease (Lubriplate) MIL-G-46003 9150-00-057-8976 

C 108.1 Grease MIL-L-3545 9150-00-935-4015 

C 109 Grease, Molybdenum, High MIL-G-21164B 9150-00-754-2595 
and Low Temperature (81349) 

C 109.1 Grease MIL-G-3278 9150-00-985-7243 

C 110 Grease, Pneumatic MIL-G-4343 9150-00-269-8255 
System (81349) 

C 111 Grease, Wide Temperature MIL-G-81322 9150-00-944-8953 
Range, General Purpose (81349) 

Clll.1 Deleted (Some OS Cl 11) 

C 112 Hydraulic Fluid, Petroleum MIL-H-6606C 9150-00-180-6181 
Base, Aircraft, Missile (81349) 
and Ordnance .. 

C 1'12.1 Hydraulic Fluid, Fire MIL-H-83282 9150-00-149-7431 
Resistant (81349) 

C 113 Hydraulic Fluid, Petroleum MIL-H-6083D, 9150-00-935-9807 
Base, Preservative Type II (81349) 

C 113.1 DexRon, Auto Trana Fluid (2"'617) 9150-0().698-2382 

1-22 Change 8 



TM 55-1520-220-23-1 

Table 1· 1. Consumable Maintenance Supplies and Materlals (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C 114 Hydrochloric Acid, O-H-765A (81348) 6810~00-222-9641 
: (Muriatic) 

.c 115 _ Inhibitor, Corrosion, Rust (14098) 6850-00-066-2333 
Lick 606 

:c115.1 -Inhibitor, Rust and LPS-2WD-40 803~38-nsa 
• 'Preservative 

C 116 Ink, Black, Marco S-1147 (87049) 7510-00-469-7910 

Cl 16.1 Ink, White Marking TT-I-1795 7580-00-497-1794 I (81348) 

Change8 1-22.1/(1-22.2 blank) 
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hem Ref No. 
No. Description and FSCM NSN 

C 117 Ink, Marking Stencil TT-I-558 7510-00-224-6733 
Color Opaque (81348) 

C 117.1 Ink, MKG MIL-I-6903 7510-00-286-5362 
Parachute TYPE IV BLUE 

(81349) 

C 117.2 Insulating GL YPTOL 120lPT 5970-00-161-7 421 
Varnish (89954) 

,I, 

C 118 Insulation Tape, Electrical, MIL-1-24391 5970-00-419-4291 
Plastic, Pressure- (81349) 
Sensitive, Scotch Brand 
No. 17 

C 119 Kerosene W-K-211D 9140-00-242-6748 
(81348) 

C 120 Lacquer Type 5053-C 

C 120.1 Lacquer MIL-L-7178 

C 120.2 Lacquer, Acrylic Black MIL-L-46159 8010-01-042-9438 
Type 2 (81349) 
(1 gal.) 

C 120.3 Lacquer, Acrylic Black MIL-L-46159 8010-01-042-4196 
Type 2 (81349) 
(16 oz. Can, Spray) 

C 121 Lacquer, Camouflage, TT-L-20A 8010-00-166-3147 

Lusterless Black, #37038 (81348) 

C 121.1 Lacquer, Dark Gull Grey TT-L-20A 8010-00-516-1568 
• 

#36231 (81348) 

C 122 Lacquer, Cellulose TT-L-32 8010-00-257-5379 

Nitrate, Gloss Grey, (81349) 
Color No. 16081 

C123 Lacquer, Olive Drab MIL-L-19538 801o~oo-oe2-2479 

Lusterless #34087 (81349) 

C 123.1 Lacquer, Acrylic MIL-L-46159A 8010-01-016-1488 
Olive Drab (81349)(1 pt. Spray) 
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Item Ref No. 
No. Description and FSCM NSN 

C 124 Lead, Red. Dry and TT-R-191D 8010-00-243-9265 
Paste in Oil (81348) 

C 125 Liquid, Fluorescent MIL-1-25135 6850-00-782-2740 
Penetrant, ZVGLO ZL-22 (81349) 

C 126 Liquid Resin, General MIL-R-9300 8040-00-822-6430 
Epoxy Purpose Laminating Type I, Grade 0 
Epon 828 (86961) 

C 126.1 Lockwire MS20995C20 9505-00-221-2650 
(96906) 

C 127 Lockwire MS20995C32 9505-00-293-4208 
(96906) 

C 128 Lockwire, MS20995C41 QOW423 9506-00-804-3814 
(96906) (81348) 

C 129 Lubricant, Driveshaft BHT204-040-765-5 9150-00-506-8497 
Couplings (Tube Pack) 

(97499) 

C 130 Lubricant, Enclosed Gear, W-L-765, 9150-00-292-0097 
Straight (Mineral) Grade 260 

(81348) 

C 131 Lubricant, Molybdenum MIL-M-7866 6810-00-264-6716 
Disulfide (81349) 

C 132 Lubricant, Plastilube, (02307) 9160-00-141-4481 
Moly No. 3 

C 133 Lubricant, Solid Film, MIL-L-8937A 9150-00-986-7256 
500°F Cure, Tio Lube 21 (81349) 

C 133.1 Lubricant, Solid Film MIL-L-46147 9160-00-168-2000 

C 133.2 Lubricant, Graphi~e MIL-G-6711 9620-00-233-6712 

C 133.3 Corrosion Preventive MIL-C-23411 8030-00-838-7789 
Type 2 (81349) 

C 134 Lubricating 011, Aircraft MIL-L-236998 9160-00-180-6266 

I Turbine Engine, Syntheti•c (81349)! (8 OZ can) 
Base Aeroshell Turbine (QT) 9150-00-985-7099 
011 660 

C 134.1 Lubricating Oil, Grade 1010 MIL-L-6081 9150-00-273-1388 
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Item Ref No. 
No. Description andFSCM NSN 

C 136 Lubricating Oil, Aircraft MIL-L-7808G 9160-00-782-2627 
Turbine Engine, Synthetic (81349) 
Base Exxon Turbine ·oil 2389 

C 136 Lubricating Oil, General MIL-L-7870A 9160-00-263-3490 
Purpose, Low Temperature (81349) 

C 136.1 Lubrication Oil, Combustion MIL-L-46162 9150-00-186-6689 
Engine, Grade 30 (81349) 

C 136.2 Lubrication Oil, Grade 1 OW-30 MIL-L-4615:? (81349) 9150-00-186-6699 

C 137 Deleted I 
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Item Ref No. 
No. Description and FSCM NSN 

C 138 Magnus OLX4 (37733) 6850-00-885-8302 

C 139 Marks-A-Lot (Red, Yellow, Red 7520-00-973-1062 
Green) 

C 139.1 Metal Conditioner MIL-M-10578 8030-00-145-0084 

C 140 Metal Surface Conditioner, (33759) 6850-01-026-9317 
Diversey Everite 

C 141 Methanol O-M-232 6810-00-275-6010 
(81348) 

C 142 Methyl-Ethyl-Ketone (MEK) TT-M-261b 6810-00-281-2785 
(81348) 

C 143 Naphtha, Aliphatic TT-N-958, 6810000-238-8119 
Type 2 
(81348) 

C 144 Nicro-Braze AMS 4777 3439-00-139-9214 
(81343) 

C 145 Nitric Acid, Technical O-N-350 6810-00-237-2918 
(81348) 

C 146.1 Nitrogen Gas, Technical AFPID No. 6830-1 

C 146 Nylatron Fed. Spec. 9330-00-143-8604 
LP 410 
(81348) 

C 147 Oil, Castor, Technical JJJ-C-86 9150-00-261-7455 
(81348) 

C 148 Oil, Cutting W-O-241 9150-00-276-9212 

C 149 Oil, Cutting, MIL-O-16427 9150-00-231-9059 
Sulphurized Lard 

C 150 Oil, Cutting, W-O-283 
Sulphurized - Mineral 

C 151 Oil, Diesel Fuel MIL-F-16884 9140-00-255-7764 
(81349) 

C 162 Oil, Diesel Fuel W-F-800 
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C 152.1 Grades DF-A (81349) 9140-00-286-5282 

C 152.2 Grades DF-1 (81349) 91"40-00-286-5286 

C 152.3 Grades DF-2 (81349) 9140-00-286-5296 

C 153 Oil, Fog Type SGF2 MIL-F-12070 9150-00-261-7893 
(81349) 

C 154 Oil, Lubricating, Jet MIL-L-6081 C 9150-00-273-2388 
Engine Grade 1010 

(81349) 

C 155 Oil, Penetrating W-P-216A 9150-00-261-7899 
(81348) 

I C 155.1 Deleted 

C 156 OPCO (Blue, Green, Black) (Black) 7520-00-973-1059 

C 157 Paint MIL-C-22750 8010-00-148-7091 
(81349) 

C 158 Paint, Epoxy (Catalyzed) TT-L-32 8010-00-598-5158 
Grey Color #16473 (81348) 

C 159 Paint, Heat Resistant MIL-P-14105 8010-00-616-4009 
Color No. 34087 (81349) 

C 160 Paper, Abrasive 400 Grit P-P-105 5350-00-264-3489 
(81348) 

C 161 Pencil, Nonmechanical, SS-P-201D 7510-00-285-5832 
Colored Lead (81348) 

C 162 Pencil, Yellow Color- (73685) 7510-00-465-0994 
brite 2107 

C 163 SameasC86 

C 163.1 SameasC83 

C 164 Petrolatum, Technical W-P-236 9150-00-250-0926 
(81348) 
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Item Ref No. 
No. Description and FSCM NSN 

C 165 Pigment, Iron Blue TT-P-385 8010-00-007-8164 
· (81348) 

C 166 Polish for Acrylic . P-P-560 7930-00-634-5340 
Plastic Type I (81348) 

C 166.1 Polish, Abrasive, for Glass MIL-P-3237 5350-00-299-8651 
C 167 Polyamide Epoxy Primer MIL-P-23377, 8010-00-082-2450 

Class 2 (81349) 

C 168 Polyurethane MIL-C-27227 8010-00-898-5984 
(81349) 

C 169 Polyurethane Foam Tape, 4104X1-2 9330-00-984-5834 
High Density, Single (76381) 
Coated Scotchfoam 4104 

C170 Primer, Adhesive A934B (03481) 8040-00-943-2502 

C 171 Primer, Lacquer MIL-P-7962B 0oio-00-584-2426 
(81349) 

C 172 Primer, Locquic Grade MIL-S-224 73 

C 172.1 Primer, Locquic Grade AA (81349) 8030-00-081-2341 

C 172.2 Primer, Locquic Grade CV (81349) 8030-00-081-2330 

C 172.3 Primer, Locquic Grade T (81349) 8030-00-963-0930 
C 172.4 Primer Coating TT-P-1757 (81348) 8010-00-209-8034 
C 173 Protective, Steel MIL-C-10578 6850-00-174-9672 

Corrosion (81349) 

C 174 Prussian Blue Color MIL-P-30501 8010-00-247-8706 
(Thinned in Oil) (81349) 

C 175 Putty, Zinc Chromate, MIL-P-8116 8030-00-664-4968 
General 'Purpose (81349) 

C 176.1 Primer, Zinc Chromate MIL-P-8685 

C 115.2 Remover, Paint, Organic, Solvent type, TT-R-251 8010-00-926-4727 
Water Rinsable 

C 176 R~mover, Tracer, 
Technical K410A 

(00929) 6625-00-887-7767 

C 176.1 Deleted I 
C 176.2 Repellent, R-,in, Windshield Repcon 6850-00-139-5297 
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C 177 Resin MIL-R-7575 
Grade A. Class 0, 
Form A · 
(20697) 

C 178 Resin, Synthetic (98484) 

C 179 Retaining Compound Single MIL-R-46082A 8030-00-891-8358 
Component, Anderobic (81349) 

C 180 Rod, Filler, 4043 QQ-R-666a 3439-00-178-8590 
(81348) 

C 180.1 Rod, Class I Filler MIL-R-5632 3439-00-1 63-4363 
(81349) 

C 181 Rod, Stainless Steel, (61497) 3439-00-246-0575 
SAE Type 309 

I C 182 Rod, Type 34 7 (84021) 3439-00-881-0500 

C 183 Rod, Welding MIL-R-6031 3439-00-288-1469 

C 184 Rubber, Sheet, Soft MIL-R-6130, 9320-00-618-3180 
Type 11, Grad·e A 
(81349) 

C 184.1 Rubber Sheet, Solid, MIL-R-6855 9320-00-241 -9765 
1 /2 inch thick Class 2, Grade 60 

. 

C 185 Sandpaper, Waterproof P-P-101 5350-00-224-7205 
Grit No. 280 (81348) 

C 185.1 Grit No. 400 P-P-101 5350-00-224-720 l 
(81348) 

C 185.2 Grit No. 600 P-P-101 5350-00-224-7215 
(81348) 

C 185.3 Grit No. 320 P-P-101 5350-00-224-7203 
(81348) 

C 185.4 Grit No. 240 P-P-101 5350-00-224-7207 
(81348) 

C 185.5 Grit No. 180 P-P-101 (81348) 
C 186 Sealant, Proseal, No. MIL-S-8784 8030-00-616-91 91 

706, PPS 4407 (81349) 
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No. Descripti~n 

C 187 Sealing Compound, 
Dielectric, Pre-Mixed and 
Prefrozen Pro-Seal 727 

C 187.1 Sealing Compound, Firewall 

C 187.2 Sealing Compound Permatex 
1372 

C 187.3 Sealing Compound_ 

C 187.4 Sealing Compound 

C 188 Sealing Compound, 
Polysulfide Base, High 
Adhesion, Pre-Mixed 
and Prefrozen Pro­
Seal 890 

C 188.1 Sealing Compound, 
Polysulfide Base, 
Non-curing 

C 189 Sealing, Locking and 
Retaining Compounds, 
Single-Component 

C189.1 Sealing Compound, Permotex 

C 190 Shellac, Body 2 

C 191 Shot, Lead, 1 Lb. Bag 
10511620 

C 192 Silastic, 140 

C 193 Silastic, 589 

C 194 Deleted (Same as C7) 

C 195 Silicone Grease 

C 196 Deleted (Same as C7) 

Ref No. 
and FSCM 

BHT Spec. 
299-947-074, 
Type 2, Class 
1, 2, 3 

MIL-S-38249 

Army Spec. 
2-86A 

MIL-S-7124 

MIL-s-·aao2 

MIL-S-8802 
Class B 

MIL-S-11030 

MIL-S-22473 
Grades AA, C, 
CV410,Q 
(81349) 

MIL-S-451 SOC 

TT-S-300, 
Type I, Grade B 
(81349) 

(19200) 

(71984) 

(71984) 

MIL-S-8660B 
(81349) 

NSN 

8030-00-664-7583 

8030-00-783-8898 

8030-00-275-8117 

8030-00-723-27 46 

8030-00-753-4599 

8030-00-081-2330 

8030-00-252-3391 

8010-00-577-4816 

9650-00-312-6640 

8040-00-701-9546 

5330-00-971 • 7779 

6850-00-880-7616 
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Item Ref No. 
No. Description and FSCM NSN 

C 197 Silver Brazing Alloy QQ-B-654 3439-00-464-4 774 
Easy Flo 45 Grade VII 

(81348) 

C 198 Soap, Toilet, Cake P-S-620 8520-00-531 -6484 
(81348) 

C 198.1 Soap, Paste P-S-624 8520-00-281-8273 

C 199 Sodium Dichromate, O-S-595 6810-00-262-8566 
Technical 

C 200 Sodium, Hydroxide, O-S-598 6810-00-270-8177 
Technical (81348) 

C 200.1 Soft Bristle Brush (81348) 7920-00-514-2417 
H8643T72 Class I 

C 201 Solution, Leak Test MIL-L-25567 6850-00-621 -1820 
Oxygen System (81349) 

C 202 Solution, Light Water (76381) 4210-00-935-1616 
FC-194 • 

C203 Solution, Liquid Soap P-S-624 8520-00-228-0598 
(81348) 

C 204 Solvent TT-M-268 6810-00-286-3785 
(81348) 

C 204.1 Solvent. Dry Cleaning P-D-680, 6850-00-264-9039 
Type I 

C 205 Solvent, Dry Cleaning P-D-680 
Type II 

6850-00-274-5421 

C 205.1 Spray Kit, Self-Pressurizing MIL-S-22805 4940-00-803-6444 

C 206 Stone, Arkansas Hand, Fine 5335-00-243-6087 

C 207 Stone, India, Fine SS-S-736, 5345-00-144-6894 
Type II, Class B 
(81348) 

C 208 Strippable, Coating, MIL-C-6799 8030-00-297-0189 
White No. 72-W-005 Type II, Class 2 

(81349) 

C 209 Stripper, Rust, Oakite MIL-C-46156 6850-00-935-5853 
(81349) 
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C 210 Strip, Rub MIL-P-22241 5970-00-063-8526 
(81349) 

C 211 Deleted 

C 212 Surface Treatment and (33759) 6850-01-031-6399 
Inorganic Coatings for 
Metal Surfaces of Weapon 
Systems, Diversey 299 

C 213 Syringe, Hypodermic (06531) 6515-00-514-2395 
(LUER-LOK), 10cc Capacity 
and No. 16 Gauge DZ 1-14 
Needle 

C 214 Deleted I 

C 214.1 Tack Rag 

C 214.2 Talcum Powder V-T-30 8150-00-817 -0295 

C 215 Tape PPP-T-680 7510-00-835-1247 
Type II 

C 216 Tape, Adhesive, One-Inch L-T-90C 7510-00-551 -9823 
Transparent (81348) 

C216.1 Tape, Instrument Marking Scotch Rite 31 Yellow 5390-00-106-2465 

C216.2 Tape, Instrument Marking Scotch Rite 31 Green 5390-00-1 06-2466 

C 216.3 Tape, Instrument Marking Scotch Rite 31 Red 5390-00-106-2467 
C 217 Tape, Instrument Marking, L-T-90C, (Yellow) 

Adhesive Type I, 7510-00-550-7125 
Class B (Red) 
81348 7510-00-550-7126 

(Green) 
7510-00-550-7129 

C 217.1 Tape, Insulation, MIL-I-7798 5970-00-188-54 77 
Electrical, 3/ 4 Inch Black 

C 218 Tape, Masking, 2 Inch UU-T-106 7510-00-290-2026 
(81348) 

C 21"9 Tape, Plastic Foam (76381) 7510-00-878-2052 I 
(3M4508) 

C 220 Tape, Pressure-Sensitive MIL-T-23142A 7510-00-472-4021 
Adhesive, For Dissimilar (81349) 
Metal Separation 
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C 220.1 , Tape, Pressure-Sensitive UU-T-00118A 
, Adhesive, Hospital 

C 221 Tape, Pre88ure-Sensltive PPP-T-60, 
Adhesive, Waterproof for Type 2 

Packaging (81348) 

7610-00-663-0199 

I C 222 Tape, Pressure-Sensitive BHT Spec;. 

Polyurethane FIim (Y8681) 299-947-113 
(76381) 

7510-00-175-0171 

C222.1 ~ape, Polyurethane Film FSCMO-4963 
(Y9265A) 
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Table 1 -1. Consumable Maintenance Supplies and Materials (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C 235 Twill, Black One Side 
Coated Nylon Style 
665-602 

C 236 Twine, Black One Side 
Coated Nylon Style 
665-002 

C 237 Twine, Lacing and Tying, MIL-T-713, 4020-00-202-1924 
Waxed Type P, Class 2 

(32345) 

C 238 Varnish, Glyceryl TT-V-109 8010-00-221-2809 
Phosphate Base (81348) 

C 239 Varnish, Spar, TT-V-119 8010-00-597-7856 
Phoenol_ic-Resin (81348) 

·C 240 Vista-Strip (Paste) (44389) 8010-00-985-2963 
and Stripper SA 

C 241 Wax, Solvent Type, MIL-X-18723 7930-00-267-5588 
Waterproof, Aircraft (81349) 

C 242 Wire AMS 5694 3439-00-941-1308 
(81343) 

C 243 Wire, Copper QQ-W-3210 9525-00-882-3741 

C 244 ·wire, Filler AMS 5680 3439-00-288-14 71 

C 245 Wire, Filler AMS 5784 3439-00-471-9899 
(81343) 

C 246 Wire, Filler AMS 5786 3439-00-178-8597 
(81343) 

C 246.1 Wire, Shear or Seal, MS20995-CY20 9525-01-047-6455 I Copper 0.020 Inch Diameter (96906) 

C 247 Wire, Steel Corrosion QQ-W-423 9505-00-596-5101 
Resistant (0.020 In. Dia.) (81348) 

C 248 Wire, Welding AMS 5774 

C 249 Bag, Transparent MIL-B-117 5105-00-104-9313 I 
C 250 Woo~ Aluminum FF-W-1825 5350-00-286-4851 
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Table 1 -1. Consumable Maintenance Supplies and Materials (Cont) 

Item 
No. Description 

C 251 Wool, Steel 

C 252 Xylene 

C 253 Zinc Chromate Primer 

C 254 Cellulose, Nitrote Dope 

1-27. SPECIAL TOOLS AND TEST 
EQUIPMENT. 

1-28. Description - Special Tools and Test 
Equipment. Special tools and test equipment are 
listed in table 1-2 of alphanumerical order. Each tool 
or piece of test equipment has an item number 
assigned for ease of locBtion and reference. When an 
item number is unknown, you may locate special 
tools and test equipment through alphanumeric 

Ref No. 
and FSCM 

FF-S-740 
(81348) 

TT-X-916b, 
Grade A 
(81348) 

TT-P-1757 
(81348) 

MIL-D-5553 

NSN 

5350-00-240-2920 

-6810-00-598-6600 

8010-00-297-0593 

8010-00-168-8812 

arrangement within the table. When an item is 
referenced in the manual you may locate the item 
through its T designator and item number. T 
designators are used only with special tools and test 
equipment. The special tools and test equipment 
table is found only within this chapter; therefore, the 
table number will not be referenced within the text. A 
complete listing of all special tools and test 
equipment authorized for use to perform 
maintenance on helicopter /accessories is contained 
in the helicopter parts manual. 

Table 1-2. Special Tools and Test Equtpment 

Usability 
Item Code Figure 
No. Part No. Nomenclature Calibration Reference 

T 1 AA4920-8503 Kit, Rotor Balance AD 
Positioning 

T2 AN8615 Wrench, Spanner DIA 

T 2.1 AN8516 Wrench D/A 

T3 AN/PSM-8A Multimeter T 

T 3.1 BH112JA-36 Jet Cal Analyzer A/T 

t4 BH 120-1032-M2 Tool, Torque Nut 

T5 BL-6529 Wrench, Spline 
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Table 1-1. Consumable Maintenance Supplies· and Materials (Cont) 

Item Ref No. 
No. Description and FSCM NSN 

C 235 Twill,· Black One Side 
Coated Nylon Style 
665-602 

C 236 Twine, Black One Side 
Coated Nylon· Style 
665-002 

C 237 Twine, Lacing and Tying, MIL-T-713, 4020-00-202-1924 
Waxed Type P, Class 2 

(32345) 

C 238 Varnish, Glyceryl TT-V-109 8010-00-221-2809 
Phosphate Base (81348) 

C 239 Varnish, Spar, TT-V-119 8010-00-597-7856 
Phoenolic-Resin (81348) 

C 240 Vista-Strip (Paste) (44389) 8010-00-985-2963 
and Stripper SA 

C 241 Wax, Solvent Type, MIL-X-18723 7930-00-267-5588 
Waterproof, Aircraft (81349) 

C 242 Wire AMS 5694 3439-00-941 -1308 
(81343) 

C 243 Wire, Copper OO-W-321D 9525-00-882-3741 

C 244 Wire, Filler AMS 5680 3439-00-288-14 71 

C 245 Wire, Filler AMS 5784 3439-00-471-9899 
(81343) 

C 246 Wire, Filler AMS 5786 3439-00-1 78-8597 
(81343) 

C 246.1 Wire, Shear or Seal, MS20995-CY20 
Copper 0.020 Inch Diameter 

C 247 Wire, Steel Corrosion QQ-W-423 9505-00-596-5101 
Resistant (0.020 In. Dia.) (81348) 

C 248 Wire, Welding AMS 5774 

C 249 Bag, Transparent MIL-B-117 

C 250 Wool, Aluminum FF-W-1825 5350-00-286-4851 
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Table 1 -1. Consumable Maintenance Supplies and Materials (Cont) 

Item 
No. Description 

C 261 Wool, Steel 

C 262 Xylene 

C 263 Zinc Chromate Primer , 

C 264 Cellulose, Nitrate Dope 

1-27. SPECIAL TOOLS AND TEST 
EQUIPMENT. 

1-28. Description Special Tools and Test 
Equipment. Special tools and test equipment are 
listed in table 1-2 of alphanumerical order. Each tool 
or piece of test equipment has an item number 

. assigned for ease of location and reference. When an 
item number is unknown, you may locate special 
tools and test equipment through alphanumeric 

Ref No. .. 
and FSCM NSN 

FF-S-740 5350-00-240-2920 
(81348) 

TT-X-916b, 6810-00-598-6600 
Grade A 
(81348) 

TT-P-1757 8010-00-297-0593 
(81348) 

MIL-D-5553 8010-00-168-8812 

arrangement within the table. When an item is 
referenced in the manual you may locate the item 
through its T designator and item number. T 
designators are used only with special tools and test 
equipment. The special tools and test equipment 
table is found only within this chapter; therefore, the 
table number will not be referenced within the text. A 
complete listing of all special tools and test 
equipment authorized for use to perform 
maintenance on helicopter/accessories is contained 
in the helicopter parts manual. 

Table 1-2. Special Tools and Test Equ~pment 

Usability 
Item Code Figure 
No. Part No. Nomenclature Calibration Reference 

T 1 AA4920-8503 Kit, Rotor Balance AD 
Positioning 

T2 AN8515 Wrench, Spanner D/A 

T 2.1 AN8616 Wrench 0/A 

T3 AN/PSM-6A Multimeter T 

T 3.1 BH112JA-36 Jet Cal Analyzer A/T 

T4 BH120-1032-M2 Tool, Torque Nut 

T6 BL-6629 Wrench, S line p 
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Table 1-2. Special Tools and Te•~ Equipment (Cont) 

Usability 
Item Code Figure 
No. Part N~. Nomenclature Calibration Reference 

T6 JS953 Kit, Hydraulic RP 3-4, 3-5 

T7 JTB Model 33FS Meter, Frequence T 

TS LTCT400 Trailer, Engine R/IN 

T9 LTCT434 Stand, En~ine R/IN 

T 9.1 LTCT744 Mobile Engine Test Unit 

T10 LTCT773 Sling, Engine_ Lift R/IN/RP 4-43 

T 10.1 MP-1 Variable Pressure 1/T 
Tester 0 to 150 psi 

T 11 PD1201 Wrench, Power R/IN 5-7 

T12 PD2659 Socket, Mast Nut R/IN 5-7 •. 
T13 PD2660 Adapter, Reaction R/IN 5-7 

Torque 

T14 SWE100 Wrench, Power A 

T15 SWE124330 Plate, Anchor A 

T16 SWE13851 Stand, Engine and R/IN/RP 4-4, 4-44 
Transmission 

T17 SWE13852-1210 Arm, Engine R/IN/RP 4-44 

T18 SWE13852-1510 Base, Engine Adapter . R/IN/RP 4-44 

T19 SWE13852-40 Adapter R/IN/A 

T 20 SWE13852-500 Adapter R 

T 21 SWE13855 Stand, Transmission R/IN/A 
" 

T 21 .1 TE12062 Mobile Engine Test Unit 

T 22 T100220 Slings, Lifting R/IN 

T 23 T100615-13LW Fixture Lockwire IN 

T 24 T100615-15 Tool, Seal Installation A 

T 25 T100619-2 Adapter, Torque R/0/A 
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Table 1-2. Special Tool• and Teat Equipment (Cont) 

Uubiltty 
Item 

.. Code Figure • 
No. Part No. Nomenclature Calibration Reference 

T 26 1100929 Jack Screws . AIR 

T 27 1101303 Socket A 

T28 1101304 Adapter A 

T 28.1 1101305 Wrench, Splined DIA 

T 29 1101306 Wrench, Splined D/A 

T30 1101307 Wrench, Outer Coupling DIA 

T 31 1101308 Jack Screws D/A/R 

T 32 1101330 Fixture, Cyclic Stick 

T 33 1101338 Jack Screws D 

T34 1101356 Bench, Buildup AD/DIA/A/IN 

T 35 1101366 Fixture, Quill R/D/A 

T 36 1101369 Assembly, Support DIA 

T 37 1101382 Assembly, Ram D/A 

T38 1101392 Wrench DIA 

T 39 T101400 Assembly, Support AD 

T40 T101401 Assembly, Scope AD 

T 41 T101402 Links, Grip Positioning AD/R/IN/A 

T42 T101406 Puller, Bearing D 

T43 T101407 Tool, Seal Bearing D 

T44 T101412 Tool, Grip Spacing DIA 

T45 T101414 Wrench A/IN 

T46 Deleted (Same as T53) 

T47 1101419 Tool Set, Alignment AD 6-3 
Engine to Transmission 
Driveshaft 
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Table 1-2. Special Tools and Test Equipment (Cont) 

Usability 
Item Code Figure 
No. Part No. Nomenclature Calibration Reference 

T 48 T101420 Fixture, Holding D/A 

T 49 T101421 Plate, Adapter AD/R/D/ A/IN 
Buildup Bench 

T 50 T101424 Bar, Bearing Removal D/A 

T 51 T101440 Jack, Transmission AD 6-2 
Leveling 

T 52 T101449 Wrench, Retaining Nut DIA 
Quill 

T 53 T101448 Hoist, Maintenance AD/R/IN/A 1-8, 1-9. 4-4 

T 54 T101455 Fixture, Holding D/A 

T 55 T101456 Wrench A 

T 56 T101457 Tool, Grip Spacing A 

T 56.1 T101485 Gage, Main R~tor Blade 
Trim Tab AD 

T 56.2 T101468 Flap Stops AD 

T 56.3 T101467 Support 

T 56.4 T101460 Maintenance Hoist A/IN 

T 56.5 T101474 Grip Spacing Tool AD 

T 56.6 T101475 Bearing Removal Tool R 

T 56.7 T101487 Bearing Installation 
Tool IN 

T 57 T101488 Wrench A/R/D 

T 57.1 T101491 Bearing Puller R 

T 58 T101493 Wrench DIA 

T 58.1 T101525 Bender, Main Rotor 
Blade Trim Tab AO 

T 59 T101559 Gage, Grip Spacing AD 
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Table 1-2. Special Tools and Test Equipment (Cont) 

UNbility 
Item Code Figure 
No. Part No. Nomenclature Calibration R8ference 

T 59.1 1101586 Pusher Set 

T 60 1101600 Wrench, Retaining Nut D/A 

T 61 1107640 Trailer, Engine R 

T 61 .1 1101864 Grip Positioning Links 

T 62 1101865 Stops, Flap AD 

T 62.1 141000310-1 Torque Adapter AD 

T 63 T41000870-1 Adapter, Torque A 

T 64 XW20509 Wrench 

T 65 1560-UH1-772-1 Cable, Extender T 9-9 

T 66 1560-VH1-772-2 Cable, Jumper T 9-9 

T 67 204-076-202-100B Wrench, Spanner I 

I 
T 68 MIL-T-58092 Test Set, Indicator T 

T69 Deleted 

170 4920-EG-008 Stand, Engine R/IN/RP 

T 71 49208975623 Stand, Engine R/IN 

. T72 67SPL 1276-0114 Tool DIA 

T 72.1 68SAVAED0221 Tool A/I 

I T72.2 68SPL-l 775-l 36 Tool, Seal Retaining Nut R/IN 

' 

T 73 7A060 Kit, Balancing AD 6-22, 6-23· 

T74 7FA 18006-60 Wrench 

T 76 Deleted 

T76 7HEL064 Kit, Main Rotor AD 
BALANCE 

T 77 7HEL061 Kit, Balancing AD 6-23 

T78 7HEL066 Kit AD 

1-38 Change 8 



TM &&-1620-220-23-1 

Table 1-2. Special Tool, and Test Equipment (Cont) 

Uubility 
Item Code Figure 
No. Part No. Nomenclature Celibration Reference 

T 78.1 204-011 -178-1 Clevis Assembly, RA 
Lifting 

T78.2 7HEL066 Kit 

T 79 2201 Spacer AD 
' 

TSO 2216 Wheel, Hand AD 

T 81 2269 Arbor, Balancing AU 6-23 

T 82 2337 Fixture AD 6-23 

1.-.11c1.-.21tl•nk) 



TM 55-1520-220-23-1 

Taltle 1-2. Special Tools and Teat Equipment (Cont) 

Uaaltlllty 
Item Code Figure 
No. Part No. Nomenclature Callltratlon Reference 

T 83 2467 Sleeve AD 5-23 

T 84 2486 Gage, Strut Positioning AD 5-23 

T85 2586 Plate, Special Tool AD 

T 86 2588 Adapter AD 5-23 

T 87 T-27872-2 Taper, Reamer A 

T 88 T-27872-11 Taper, Reamer A 

T89 · Gage 

T90 TTU-27E Tachometer Tester T/I 

T91 SWE126377 Socket R/IN 

T92 SWE124387 Anchor Plate R/IN 

T93 SWE103 Torque Multiplier R/IN 

T94 SWE67 Ratchet Adapter R/IN 

T95 SWE63 Work Handle R/IN 

T96 SWE54 Torque Wrench R/IN 

T97 T101873 Tool Kit, Bearing Staking RP 

USABILITY CODES 

R - Removal 
D - Disassembly 
I - Inspection 
RP - Repair/Replace 
T-Testing 
A-Assembly 
IN - Installation 
AD - Adjustment 
S/P - Storage/Preservation 

1-29. SUPPORT EQUIPMENT. 

1 -30. De1cription - Support Equipment. 
Support equipment (table 1-3) lists equipment 

authorized for use in support of this helicopter. The 
listing is arranged in alphanumerical order. 

Change 2 1-39 
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Table 1-3. Support Equipment 

Item Para. 
No. Part Number Nomenclature NSN Ref . 

... 

1 204-040-929-29 Cover and lift plate 1730-00-908-4853 1-50 

2 204-070-461-5 Cover assembly, aft 1730-00-148-9081 1-47 
cabin 

3 204-070-462-13 Cover assembly, cap 1730-00-148-9076 1-47 

4 204-070-462-17 Cover assembly, tail 1 560-00-488-5004 1-47 
rotor gearbox (body) 

5 204-070-463-13 Cover assembly, 1560-00-488-5005 1-47 
forward cabin 

6 204-070-464-1 Cover assembly, 1560-00-675-3215 1-42 
engine exhaust 

7 204-070-466-5 Cover assembly, 1560-00-488-5007 1-47 
stabilizer bar 
(2 required) 

8 204-070-467-9 Cover assembly, 1730-00-258-8372 1-47 
nose cabin 

9 204-070-469-1 Cover assembly, 1730-00-674-1945 1-42, 
cowling (forward) 1-47 

10 204-070-4 70-1 Cover, pitot tube 1730-00-674-1946 1-42, 
1-47 

11 204-070-4 78-1 Cover assembly, pylon 1730-00-904-9916 1-47 

12 204-072-485-1 Cover assembly, main NIA 1-47 
rotor blade (2 required) 

13 AF5 Dispenser, hydraulic 4920-00-245-1832 7-4 
(31989) fluid 

14 204-030-123-3 Fitting assembly, 1680-00-895-9341 1-38 
jacking (2 required) 

15 204-030-182-1 Fitting assembly, 1560-00-670-5898 1-38, 
jack and mooring 1-45 

16 204-030-182-2 Fitting assembly, 1560-00-671-4430 1-38. 
jack and mooring 1-45 

17 204-050-104-1 Fitting assembly, 1560-00-674-4211 1-36 
tow (2 required) 
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Table 1-3. Support Equipment (Cont) 

Item Para. 
No. Part Number Nomenclature NSN Ref. 

18 988S Jack, hydraulic 1730-00-391-7932 1-38 
(02708) (4 required) 

19 DL13219EO488 Nozzle assembly kit, 4930-00-4 78-5 728 1-3 
(97403) closed circuit refueling 

20 204-070-462-1 Sleeve, tail rotor 1560-00-488-5003 1-47 
blade (2 required) 

21 67AMXACD0311 Sling, tailboom N/A 1--51 
(12757) 

22 204-070-450-19 Strap webbing, tail 1680-00-967-1821 1-42, 
rotor 1-47 

23 SW4738-1 Tiedown assembly, 1 730-00-945-0228 1-36, 
(17230) main rotor 1-42, 

1-47 

24 AA 1730-1301 Tiedown kit, aircraft 1730-00-089-7806 1-45 
(81996) mooring 

25 204-050-200-5 Wheels, helicopter 1730-00-980-9552 1-36 
ground handling 
(2 required) 

SECTION 11 - LUBRICATION 

1-31 . . LUBRICATION INSTRUCTIONS. 

1-32. Description - Lubrication Instructions. 
This section covers the lubrication requirements as 
shown on Lubrication Chart. See figure 1-3. This 
chart consists of a main drawing which is a 

perspective diagram of the helicopter, with enlarged 
or detailed views where required to show items 
clearly. The chart shows all parts requiring periodic 
lubrication. The lubrication symbols indicate the time 
interval of required lubrication. The Lubrication Chart 
uses symbols and abbreviations to indicate the 
required lubricant and method of application for each 
part. 
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IDENTIFICATION 
LElltK 

TABLE OF LUBRICANTS 

SPECIFICATION TYPE OF LUBRICANT 

WTR MIL-G-81322 
(C-111) 

Gruse, airaaft. wide temperature range 

EP 204-040-755-5 
(C-129) 

(2 PLACES) 
150 

~ ., 
',.:-: 

SEE OET AIL A ~~~ 
. '. ' ~ ~ ,.. ,.•...,..:.~:.. ., "' . 

✓- . ..,_, .. 
' , 

Grease. helicopter, driveshatt coupli• 

150 
Iii J•JA, .. 

WTA 

SEE DETAIL D 

Figure 1-3. Lultrlcatlon chart Clheet 1 of 5) 
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DETAIL A 

I • • • [~~Fu:'.:] 
n111al ,natalleti a1Nmbly and on of • tail grNM ■ubaequant rotor hub 
unanen::~rd •• air o:-r•tion tore•• 
lack of lub/h•~ condition cou:p•lled. If icat1on of the • rHult in • inboard bNring . 

DETAIL B 
204.900-104A-2A 

Lultrlcatl · o11 chart (Sh . Ht2ofS) 
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1-44 Change 12 
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DETAIL C 

DETAIL D 

20O00•1048•3A 

Lultrlcetlon cha rt (Sheet a of I) 



1. 
2. 
3. 
4. ,. 
I. 
7. 

•• 9. 
10. 
11. 
12. 
13. 
14. 
11. 

Tall rotor pedal adjuater gaara 
Throttle control gHra 
Cargo auapenalon to latch 
Cargo auapenalon rod end, 
Engine mount rod enda (with greaM flttln91 only) 
Droop cam allder (note 7) 
Input/output quill coupHnga (not•• 1 ancl 2) 
Tall rotor drlvHhaft hanger coupllnga (not•• 1 ancl 2) 
Main drlvNheft coupllnga (not•• 1 ancl 2) 
Power cylinder 1upport bNrtng (note 3) 
Control tube rod enda 
Cyclic control rod enda (with 9rH• flttln11 only) 
Control tube rod enda 
Center frame - ateblllzer bar 
Unlvel'NII - main rotor control link 

11. 
17. 
18. 
19. 

· 20. 
21. 
22. 
23. 
24. 
21. 
21. 
27. 
28. 
29. 
30. 
31. 
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Lever - 1tablll1er bar 
Ortpa - tail rotor hub and blade (note 4) 
Crouhead aaaernbly (note 6) 
Trunnion bearing, (note 4) · 
Rlng-1washplateouter (note 11) 
Deleted 
·Hub - ICIHOrl and alNVe 
Collective aleeve apllnH (note 5) 
Levere - collectlva aclaaora 
Lavera - collective awaahplate 
Collective lever 
Pump - actuating (not• I) 
Arm - actuating (note 10) 
WhNI - bearing (note 10) 
Cradle - pivot (not• 10) 
Chain a1Nmbly - allent (note 9) 

NOTIS1 

WARNING I 
Insure that all flex Ible coupllng1 on replacement components are adequately lubricated 
prior to lnatallatlon. 

1, Specified time Intervals are for normal condition,. Lubricate more frequently If condition, war­
rant, Lubricate coupllng1 (7, I, and 9) at time of replacement, 600 hours or annually, whichever oc­
curs first. 

2. Lubricate In accordance with ln1tructlon1 In Chapter 6. 

3. Disconnect rod end and oaclllate cyllnder a11embly whlle greasing. Check friction drag after 
lubrlcatlon (not required with KSP6099 bearing). 

Do not rotate tall rotor by h·and In order to lubricate. Tall rotor may be turned by hand 
only when completely disconnected from drive train. 

4. During operation of the aircraft, lubricating greaN In the tall rotor hub a11embly 11 forced In an 
outboard direction by centrifugal force, leaving voids In the lubricating grease at the Inboard 
bearing. Operation In rain can result In water being drown Into these voids. Either condition, left 
unattended, can result In a lack of lubrlcatlon at the Inboard bearing. In view of thl1, the follow­
Ing lubrication procedures wlll b• used. 

a, Purge lubricate tail rotor hub and blade grip bearings after each initial installation and sumequent ground 
run for tracking, after each 25 flying hours and following any operation In rain, ice or heavy snow. Dl1ton­
nect one pitch link and purge bearing with greaae. Rotate grip several times in both directions. Repeat pro­
cedure on other grip. 

b. Lubricate the tall rotor grip bearing with hand grease gun at each dally Inspection. If, during 
lubrlcatlon, water 11 observed coming out of the 1eal, purge lubricate. · 

5. Remove six bolts from flange on ••••v• a11embly. Sllde flange and plate up mast for a«e11 to 
collect Iv• sleeve and mating ma1t 1pllne1 and lubrlcate, 

6. Hand pack at every PhaN Inspection. Hand greaN gun (one shot only every 25 hours). Use sparingly 
so that greaN 11 not forced Into gearbox. 

Pl9ure 1-3. Lultrlcatlon chart (lhNt 4 of 5) 

Change 12 1-44.1/(1-44.2 blank) 
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7. Lubricate Droop Cam Slider lightly. Wipe exceu off .and out of slots. Slide contact should have 
minimum lubrlcatlon required to prevent dry contact without contributing to grip bulld-up. Mora 
frequent lubrlcatlon may be necessary depending on environment and usage factors. 

I. FIii when requl,:ed, or at six months. 

Operation In blowing dust or sand wlll cause dirt to accumulate on lubricated silent 
chain. 

9. Lubricate silent chain with lubricant (C 115. 1) or with oll (C 134 or C 135) moistened cloth. 
Lubrication wlll beat dlKretlon of local maintenance officer, based on environmental conditions. 
(Not required with roller chain,) 

10 • Lubricate ground handling gear at six mo_nth Intervals or as required by climatic conditions. 

I WARNING I 
Failure of the swashplate to accept greaM requires replacement before releasing the air­
craft for flight. 

11, Refer to paragraph 5-19.1 for specific lubrlcatlon and Inspection Instructions. Purge lubricate at ln­
ltlal Installation and at each 25 hours thereafter. Apply greaM (C111) at each fitting untll clean 
grease Is forced past seals. Wipe off excess greaM. 

Figure 1-3. Lubrication chart (Sheet 5 of 5) 
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SE.CTION Ill - HANDLING. JACKING. 
MOORING. 

HOISTl~G. AND SLIN~ LOADING 

1-33. GROUND HANDLING. 

Installation of llructural panela/doon ii ,. 
quired prior to jocking. towing. hoisting or 
flight (figure 2-19). 

1-34. Description. - Ground Handling. The 
following paragraphs contain information necessary 
for towing, jacking aAd leveling, parking. mooring. 
hoisting, sling loading, application of external power, 
and attachment of all weather covers. Refer to figure 
2-4 for helicopter dimensions and clearances. 

1-35. TOWING. 

1-36. Description - Towing.The helicopter can 
be equipped for towing by attaching two ground 
handling gear assemblies to the main landing gear 
skid. Attach a standard aircraft tow bar to the tow 
rings provided on the forward end of each landing 
gear skid tube. Use the following procedure (figure 1-
4). 

I WUNIN8. 

Do not bend over the groUINI honclllng 
trucks wftll• raising aircraft. Stay In 
front or rear. but never to the aide. 

1-46 Change 9 

Do not move the helicopw for 25 minutes 
ofter power hos been removed from ~1 
Dlaplacement Gyr01 and CN-998/ASN-43 
.Directional Gyr01. If helicopter must be 
moved oftw lhutdown, power ahould be r• 
applied to ~• and CN-998/ASN""3 Gyroe. 
After 5 minutes hellcopt9r may be aafely 
moved with power ON. 

Do not make any sudden stops. tums, or 
tow helicopter down grades exceeding 
two degrees. 

NOTE 

The helicopter shall be moored if wind is 
expected to exceed 46 knots. If at all 
poulble, the helicopter should be 
evacuated to a ufe area if wind 
conditions above 76 knots is expected. 

a. Tie down ·main rotor blades. 

b. Attach tow bar to landing gear skid tow rings · 
and to tractor hook. 

c. Install ground handling gear. Position ground 
handling gear assembly over eyebolt fittings on land­
ing skid. Insert fixed pin of cradle in forward fitting, 
t~eri engage spring-loaded j:>in in aft fitting. · 

Ground hanclllng . wheels .... y be 
da.....-d If forward portion of 1ldtl 
... r 11 not raised 1,y pulllng down on 
tall skid, whlle extendl119 wheels. Do 
not •••rt a downward force exceeding 
400 pounds. · 



Premalntenance requh•n•nta for 
towing of helicopter 

Condition Requirements 

Model All 

Part No. or Serial No. All 

Special Tools None 

Test Equipment None 

Support Equipment (S17), (S23) and (S25) 

Minimum Personnel Two 
Required 

Consumable Materials None 

Special Environmental None 
Conditions 

d. Station one man at tai! skid to maintain 
helicopter in level po_sition during towing operation. 

TM 66-1620-220-23-1 

•· Clear departure area of support equipment 
such as work stands and power units. 

f. Disconnect ground wire and extend ground 
handling gear simultaneously to raiSe the helicopter 
from ground. 

g. Tow or push slowly, balancing the helicopter 
with tail skid. 

Damage to ground handling gear may 
occur If alrcrak 11 lowered qulckly, 
therefore, releaM preuure slowly. 

h. Retract ground handling gear simultaneously 
to lower helicopter to ground. 

(1) To retract wheels, release hydraulic pressure 
by slowly turning valve handle on pump. 

(2) Depress spring-loaded pin and remove ground 
handling gear assembly from landing gear eyebolt fit­
tings. 

Cha .... 4 1-46.1/(1-46.2 ltlank) 



DETAIL A 

DETAIL D 
(LEFT SIDE SHOWN, 
RIGHT SIDE OPPOSITE) 

DETAIL B 
(TWO PLACES) 

1 . Leveling plate 
2 . . Plumb bob 
3. Jeck end mooring fitting• 
4. Tail rotor strep 
5. Mein rotor atrep . 
6. Hoiating cable 
7. Rotor retaining nut 
8. Hydraulic jack• 
9. Pump eaaembly 

TM 55-1520-220-23-1 

-. 

DETAIL C 
10. Releeae valve 
11 . Support cradle end axle euembly 
12. External power receptacle 
13. Slotted plate - plumb bob 
14. Tow ring• 
15. Tow bar 
16. Jeck end mooring fitting• 
17. Hydraulic test connection a 

204900-1047 

Figure 1-4. Towing, leveling, hoisting, and jacking 
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i. Install ground wire. 

j. Remove tow bar from helicopter. 

lnstallatlon of structural panels/doors 
Is required prior to lacking, towing, 
hoisting or flight (figure 2-19). 

1-38. Jacking Procedures. Place jacks (8, figure 1-
4) under two forward jack pad fittings ( 16) located just 
ahead of landing gear forward cross tubes at each 
side. Place two aft jacks (8) under fittings (3) located 
under fuselage behind landing gear. Actuate jacks(8, 
figure 1-4) and raise helicopter evenly. 

1-39. Leveling Procedures. To level the helicopter, 
hang a plumb line from slotted plane (13) so that 
plumb bob (2) just clears leveling plate (1 ). Adjust 
jacks (8) under helicopter to align plumb bob (2) 
exactly over intersection of two lines marked with 
zero on plate (1 ). Observe the following precautions 
while the helicopter is supported on jacks. 

Premaintenance requirements for 
jacking and leveling of helicopter 

Condition Requirements 

Model All 

Part No. or Serial No. All 

Spec:al Tof'•s (T78.1) 

Test Equipment None 

Support Equipment (S14), (S15), (S16) 
and (S18) 

M;,".imum Personnel Two 
Required 

Consumable Materials None 

Special Environmental Level, hard surface, 
Conditions indoors, draft free 

l
r·· .. ~;;;;, 
......... ......: ... J 

If helicopter is placed on jacks 
preparatory to removing landing gear 
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skid tubes, take up slack with hoist 
attached to main rotor retaining nut (7). 
Do not climb or enter helicopter. All 
personnel in immediate area shall 
exercise caution to avoid bumping or 
otherwise disturbing helicopter while on 
jacks. 

It is recommended that area around 
helicopter be roped off and signs 
prominently displayed to warn: 
CAUTION HELICOPTER ON JACKS. 
When helicopter is on jacks in hangar, 
recommend the hangar door be closed. 

1-40. PARKING. 

1-41. Description - Parking. Parking (figure 1-5), 
as used in this manual, is defined as condition in 
which helicopter will be secured while on the ground. 
Direction of heading and location of helicopter is 
normally determined by ease of maintenance and 
servicing; to allow removal of any one helicopter from 
parking area; and to permit ready access of mobile fire 
fighting equipment within area. Maximum velocity of 
surface winds which can be withstoods by helicopter 
when parked in following manner depends on gross 
weight of helicopter. 

1-42. · Parking Procedures. Parking arrangements 
may vary according to each local facility. The 
following general procedures should be observed. 
Refer to TM 55-1500-204-25/1. 

a. Double-row lateral parking, with front and rear 
helicopter of each double row placed tail to tail, 
should be used where possible. 

b. Helicopter should be parked not less than 750 
feet from ends of center line of nearest runway, and 
not less than 250 feet from edge of connecting taxi 
strips. 

c. Width of fire lanes between each double row 
should be slightly greater than rotor span of parked 
helicopters. This spacing will faciliate removal of any 
helicopter from parking area. as well as permitting 
greater ease of movement for mobile fire fighting 
equipment within area. 

d. Fire lines having a minimum width of 50 feet 
should be provided to cross main fire lanes and isolate 
blocks of 10 helicopters or less. 



0-

ANCHOR 
ROD (REF)-
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BOWLINE KNOT I 

.I ~--

/_,•---:/!.:: ·: 

/. ·~ : .. • 

LEFT SIDE SHOWN 
RIGHT SIDE OPPOSITE 

SQUARE KNOT 

/ 

1. Anchor rod 
2. Driving rod 
3. Arrow 
4. Eye HHmbly 
6. Tail rotor tie down 
8. Main rotor tie down 
7. Tailpipe cover 
8. Intake cover 
9. Jack and mooring fitting (a~) 

10. Jeck end mooring fitting (forward) 
11 . Pitot tube cover 

204900-1052 

Figure 1-6. Parking and mooring 
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e. Helicopters parked on concrete ramps or 
aprons should be placed to utilize moorings rings kit 
when available. 

f. Statically ground parked helicopters. 

g. Under normal conditions park the helicopter as 
follows: 

(1) Park helicopter on a level surface, 
whenever possible, so that load will be balanced. 

(2) Retract or remove ground handling wheels 
(detail C, figure 1-4) to allow helicopter to rest on 
landing skids. 

(3) Align rotor blades fore-and-aft, and tail 
rotor blades parallel to vertical fin. 

(4) Secure main rotor by firmly cross-tying 
main rotor tie-down (6, figure 1-6) around tailboom. 

(6) Attach tail rotor tie-down strap (6) to tail 
rotor and secure to loop provided on left side of 
vertical fin. 

(8) Install pitot tube covc:1r (11 ), engine intake 
fairing cover (8), and exhaust tailpipe cover (7). 

NOTE 

If required and available, Install all­
weather covers. (Paragraph 1-48.) 

(7) Lock flight controls, check that all switches 
are OFF and external power disconnected, and close 
doors, windows, and access panels. 

h. Under turbulent weather conditions, park the 
helicopter as follows: 

Structural damage can occur from 
turbulent weather conditions. Mooring 
should be accomplished when wind is 
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expected to exceed 46 knots. When 
possible, helicopter should be evacuated 
to a safe weather area if a tornado, 
hurricane, or wind condition above 75 
knots is expected. 

(1) Park helicopter (paragraph 1-40). 

(2) Moor helicopter (paragraph 1-43). 

(3) Fill fuel tanks to capacity if time permits 
(paragraph 1 -3). 

(4) Disconnect battery. Secure all loose 
equipment. Moor all ground support equipment at 
safe distance from helicopter. 

(6) After high winds have passed, inspect 
helicopter for damage from flying objects. 

1-43. MOORING. 

1-44. Description - Mooring. Mooring is the 
process of securing the parked helicopter to avoid 
damage by high winds or turbulent weather. Mooring 
ring fittings are provided on jack pad fittings, a 
quantity of four on the helicopter. Where properly 
spaced tie-down rings are not available, mooring can 
be accomplished using standard mooring kit (1 
through 4, figure 1-6). 

Prem1lnten1nc• requirement, for 
mooring of helicopter 

Condition Requirements 

Model All 

Part No. or Serial No. All 

Special Tools None 

Test Equipment None 

Support Equipment (S14), (S15), (S16) 
and (S24) 

Minimum Personnel One 
Required 



Condition Requirements 

Consumable Materials None 

Special Environmental None 
Conditions 

1-46. Mooring Procedures. The followtng general 
procedures should be observed, refer to TM 55-1500-
204-25/1 : 

a. Park helicopter on unpaved parking area, 
headed in direction of highest winds forecast. 

b. Screw anchor rod (1, figure 1-5) into arrow (3). 

c. Slip driving rod (2) over anchor rod (1) and into 
socket of arrow (3). 

d. Turn cam of driving rod (2) so that prongs of 
arrow (3) are not spread by driving. 

e. If necessary, loosen surface of ground with 
ground-breaking pin. 

f. Position forward anchor rods approximately 
one foot ahead of each forward mooring fitting (11) 
and slightly inboard of skid tubes. Position other rods 
approximately one foot behind each aft mooring 
fitting (9 and 10). 

g. Drive each arrow(3)intogrounduntil handle of 
driving rod (2) is approximately THREE INCHES 
above surface. 

h. Rotate handle of driving rod (2) appro,dmately 
90 degrees and give it a sharp blow to spread prongs 
of arrow (13). · 

I. Return driving rod (2) to driving position and 
remove it from anchor rod ( 1 ). 

J. Align squared socket of eye a11embly (4) with 
squared end of anchor rod (1 ). Fit in place and tighten 
knurled nut. 

k. Set prongs of arrow (3) by pulling up on eye 
assembly (4). 

I. Secure helicopter with quarter-inch cables or 
one-inch polyester rope as shown in figure 1-6. 

TM 56-1620-220-23-1 

NOTE 

When anchor rods (1) are no longer 
needed, they may be removed by 
loosening knurled nut and turning eye 
assemblies (4) counterclockwise, leaving 
arrows (3) in ground. 

1-46. AIRCRAFT COVERS. 

1-47. Description - Aircraft Covera. A set of 
twelve all-weather covers (1 through 9, figure 1-6) ia 
available for the protection of cabin area end major 
components. Covers are fastened by cord and snap 
fasteners and are to be installed in aequence as 
illustrated. 

1-48. HOISTING. 

I WARNING I 
Do not stand underneath 
engine/helicopter while suspended from 
maintenance hoist. Do not stand 
between engine and airframe while 
engine is suspended from the 
maintenance hoist. 

1-49. Description - Hoisting. The helicopter can 
be lifted by use of a clevis (T 78.1) attached to the main 
rotor retaining nut (7, figure 1-4). To remove the 
engine, main rotor, or transmission, use suitable 
maintenance hoist. 

1-60. Aircraft Hoisting. Hoist the helicopter as 
follows: 

a. Attach a clevis (T 78.1 ) to eye provided on rotor 
retaining nut (7, figure 1-4) at top of main rotor mast. 
Connect a suitable hoisting cable (6) and take up 
slack. 

Premalntenanc• requirement• for 
1ll•WNther COV81'1 

Condition 

Model 

Part No. or Serial No. 

Special Tools 

Requirements 

All 

All 

None 
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Condition Requirements 

Test Equipment None 

Support Equipment (52 through 12), (520), 
(522) and (523) 

Minimum Personnel Two 
Required 

Consumable Materials None 

Special Environmental None 
Conditions 

Maximum operating load of hoisting 
clevis is 10,000 pounds. 

b. Station a man at tail skid to steady helicopter 
when hoisted. If listing beyond reach from ground, 
two men and two steadying ropes(one tied to forward 
end of skid tube and one on tail skid) will be 
necessary. 

c. Hoist slowly with a steady lifting force. 

d. If transmission has been removed, attach 
hoisting cable (6) and clevis assembly at pylon lift­
link, detail E, and apply same procedure to lift 
helicopter. 

1-11. Component Holltlng. For hoisting or 
handling tailboom as a separate component use sling 
strap (item 21, table 1-3) et center G area of tellboom. 
Use tail skid for steadying tailboom. The tellboom is 
provided with stowed handling tubes, as shown, end 
are reinforced as a lift point. However, the use of sling 
strap is the preferred method for hendli ng tall booms. 

1-62. SLING LOADING. 

1-63. Description - Sling Loading. Retrieval of an 
inoperative helicopter is accomplished by use of 
cables, slings, and hoisting equipment. Refer to FM 
66-413 for helicopter sling loading. 

1-62 

1-64. APPLICATION OF EXTERNAL 
POWER. 

1-66. Description - Application of External 
Power. External power receptacle (12, figure 1-4) for 
28 voe is in lower left side of fuselage, below 
electrical equipment compartments. Access is 
through a small door, which is equipped with a limit 
switch to light EXTERNAL POWER caution panel 
when door is open and power connected. When 
applying power from external sources, battery switch 
shall be OFF. Capacity of auxiliary power unit must be 
650 to 800 amperes. 

1-66. Electrical Power Application. Open access 
door to external power receptacle (12, figure 1-4)and 
plug in external power source. 

1-67. APPLICATION OF EXTERNAL 
HYDRAULIC TEST STANO. 

1-68. Description - Application of External 
Hydraulic Test Stand. Hydraulic test connections for 
the hydraulic test stand are located on hydraulic filter 
module on aft side of right cabin bulkhead 
(tranmission area) adjacent to hydraulic reservoir. 
Access is through the right transmission cowling. 

En1ur• that hydraulic fluid 11 the Ame 111 
the type of hydraulic fluid in helicopter. 

1-69. Hydraulic Te■t Stand Application. 
Application of the hydraulic test stand to helicopter 
can be accomplished by removing covers from test 
connections and attaching test stand connections to 
filter module connectors. A clean hydraulic test stand 
with a 10-micron filter and a relief valve setting of 
1300 PSIG, a pressure compensator minimum 
setting of 1600 PSIG, and a volume output of 6 
gallons per minute, shall be used for testing the 
hydraulic system. Hydraulic test stand will be 
serviced with clean hydraulic fluid (C112) or (C112.1) 
(figure 1-1 ). 



1. Aft cabin cover 
2. Nose cover 
3. Forward cabin cover 

4. Stabilizer bar cover 
6. Pylon cover 
6. Main rotor blade cover 
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7. Tail rotor blade cover 
8. Body cover 
9. Cap cover 

204900-1051 

Figure 1-6. Aircraft all-weather covers 
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SECTION IV · INSPECTION REQUIREMENTS 

1-60. GENERAL INFORMATION. 

This chapter contains complete requirements for 
special inspections, overhaul and retirement sched­
ule, and standards of serviceability applicable to the 
UH-IC and UH-lM series helicopter. The in­
spections prescribed in this chapter shall be accom­
plished at specified periods by aviation unit mainte­
nance activities with the aBBietance of intermediate 
maintenance activities when required. Complete 
Daily and Phased Maintenance inspections are con­
tained in TM 55-1520-220-PMD and TM 55-1520-
220-PM. 

1-61. STANDARDS OF SERVICE­
.ABILITY. 

Standards of serviceability to be utilized in day­
to-day inspection and maintenance of the helicopter 

: can be found as fits, tolerances, wear limits, and 
specifications in the helicopter maintenance manu­
als. Standards of serviceability for transfer of heli­
copter are contained in TM 55-1500-326-24. 

1-62. SPECIAL INSPECTION. 

1-83. Description • Special Inspection. The spe­
cial inspection contains the complete requirements 
for all components to be inspected at required inter­
vals for maintenance of this helicopter.· 

.1-64. Definition and General Information. Thie 
section supplements the scheduled inspections as 
outlined in the Preventive Maintenance Daily In­
spection Checklist, TM 55-1520-220-PMD and 
Phased Maintenance Checklist, TM 55-1520-220-
PM. Thie section also includes inspection of items 
which are required to be inspected at intervals not 
compatible with airframe operating time or air­
frame inspection intervals. Areas of inspection are 
shown on figure 1-7. Refer to TM 38-750 for applica­
ble forms, records, and worksheets required for 
these inspection intervals. Typical inspection items 
are: 

1-54 Change8 

a. An inspection which is contingent upon spe­
cific conditions or incidents that arise, and only be­
cause of these conditions or incidents, immediate in- . 
epection is required to ensure safe flight. Typical of 
these conditions are hard landings, overepeed, and 
sudden stoppage. 

NOTE 
Whenever a component is removed 
after a Special Inspection and is to be 
forwarded to Depot for evaluation 
and overhaul, component must be 
tagged with reason for removal. 

b. Inspection of components or airframe on a cal­
endar basis: first aid kite, weight and balance 
check, helicopter inventory, etc. 

c. Specific definitive inspections on helicopter 
engines are based strictly upon engine operating 
time. 

d. Refer to TM 38-750 for applicable forms, 
records, and worksheets. 

e. Special 25-hour inspections shall be ac­
complished at the daily inspection at or less than 
five (5) hours prior to 25, 50, 75, and 100 flying 
hours of each phase. The inspection at 100 hours 
shall coincide with the scheduled phase inspec­
tion. 

1 ~86. Requirements. The requirements of this sec­
tion shall include items which qualify under the cri­
teria in paragraph 1-64 <Definition and General In­
formation• Special Inspection), i.e., hard landings, 
sudden stoppage,' overspeed, etc. The requirements 
shall be grouped under area headings only and shall 
be inserted in a columnar listing on the inspection 
checkeheet format, in such a manner as to permit 
local reproduction of entire section. 



AREA No• Area 
No. 1 

AREA Cabin and Landing Gear 
No. 2 

AREA Center Fuselage Area 
No. 3 

AREA Pylon Area 
No. 4 

AREA Engine Area 
No. 15 

AREA Tallboom Area 
No.8 

TM 56-1520-220-23-1 

All surfaces. components. and equipment in nose compartment and on 
exterior ahead of crew doors. 

All surfaces. components, and equipment inside cabin and on cabin 
exterior between forward sides of crew doors and cabin aft bulkhead. 
Includes complete landing gear. 

All surfaces, components, and equipment in fuselage below engine deck 
level, between cabin aft bulkhead and tailboom attachment 
bulkhead. Includes fuel cells. compartment below main transmission, 
and compartments accessible through side doors on fuselage. 

All surfaces, components, and equipment of the main rotor pylon group, 
from top of mast to bottom of transmission and work deck area under 
forward cowling. Includes main rotor, mast and rotating controls. 
transmission with accessories and mounts, and main (input) driveshaft. 

All surfaces, components, and equipment associated with engine 
installation. located above engine work deck and within engine cowling, 
tailpipe fairing. and air intake area. 

All surfaces. components, and equipment located in or on the tail boom and 
vertical fin structure. Includes tail rotor. synchronized elevator, and 
control linkages; also the complete drive train of drives hafts and gearboxes 
between main transmission and tail rotor. 

204900-lDSOA 

Figure 1-7. Area diagram 
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AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Daily, 

Intermediate, etc.) 
SPECIAL 

PAGE NO. 

1 

NO.OF PAGES 

34 

AIRCRAFT AND SERIAL NO. INSPECTION NO. 

AREA 
NO. 

All 

REQUIRE­
MENT 
EVERY 

ITEM 

Areas AFTER EVERY HARD LANDING 

1-58 

a. Inspect landing gear skid tubes and crosstubes for damage 
or more than normal deflection. (Refer to LANDING GEAR, 
figure 3-3.) Inspect aft crosstube mounting for damage. 

b. Check all cowling and doors for proper fit and alignment. 
Misaligned cowling may indicate a distorted fuselage, 
resulting in major stresses and damage to components. 

c. Remove all cowling necessary to perform a complete visual 
inspection. 

d. Inspect airframe structure with a ten-power magnifying 
glass at the transmission mounting points. Particular 
attention should be given to the rubber mount attachment 
points. Inspect lift link and attaching parts. Inspect aft 
crosstube mounting brackets and adjacent areas for 
structural damage. Inspect engine mount legs for bends and 
cracks. 

e. Inspect tail skid tube and mounting for damage. Inspect 
tailboom internally and externally for cracks, distortion, and 
loose rivets. Make complete inspection of area where 
tailboom is attached to forward fuselage section. This 
includes all attachment fittings, and the longerons, beam 
caps, skins, webs, bulkhead flanges, and other structural 
members. Check torque on attachment bolts to determine if 
yielding has occurred. 

f. Carefully inspect the flight control system from pilot controls 
to rotor head for bent or damaged tubes, bellcranks, 
supports, and damaged bearings. Particular attention should 
be given to the mast control rods and collective sleeve 
assembly. 

g. Using a hydraulic test stand, pressurize hydraulic control 
system and check for leaks, interference or binding, and 
satisfactory operation. 

DATE OF INSPECTION 

RECORDED 
STATUS ON 

WORKSHEET 
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AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Daily, 

Intermediate, etc.) 
SPECIAL 

PAGE NO. 

2 

NO. OF PAGES 

34 

AIRCRAFT AND SERIAL NO. INSPECTION NO. 

AREA 
NO. 

All 
Areas 
(Cont) 

REQUIRE­
MENT 
EVERY 

ITEM 

h. Inspect dynamic stop for obvious damage. 

l. Inspect main rotor blades for evidence of contact with 
tailboom. If damage is found, refer to inspections for 
SUDDEN STOPPAGE MAIN ROTOR STRIKE. 

J.- Inspect tail rotor blades for damage. If damage is found, refer 
to INSPECTION FOR SUDDEN STOPPAGE - TAIL ROTOR 
STRIKE. 

k. Inspect fuel and oil systems for damage. Before flight, 
pressurize fuel and oil systems and check for leaks. 

I. Check accessory drive gearbox for cracked flanges. 

m. . Check overspeed governor and tachometer drive for 
distortion, cracks, and bent shafts. 

n. Inspect oil filter for loose bolts, damaged filter element. and 
metal particles. 

o. Inspect oil pump for loose bolts and cracked flanges. 

p. Check fuel control for cracked flanges. 

q. Check engine mounting pad for cracks. 

r. Check oil and fuel hose connections for tightness. 

1. Check all accessories for loose bolts, nuts, and connections. 
I 

t. Inspect engine. Refer to TM 55-2840-229-.18 for inspection 
after Excessive Engine G Loads. 

DATE OF INSPECTION 

RECORDED 
STATUS ON 

WORKSHEET 

___ ....,_ _________________________ -'-___ ......_ _____ _ 
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AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Daily, 

Intermediate. etc.) 
SPECIAL 

PAGE NO. 

3 

NO. OF PAGES 

34 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA 
NO. 

All 
Areas 
(Cont) 

1-68 

REQUIRE­
MENT 
EVERY 

ITEM 

AFTER EVERY HARD LANDING: IF DAMAGE TO CENTER FUSELAGE 
STRUCTURE OR TAILBOOM IS SUCH THAT A MAJOR REPAIR, 
REPLACEMENT, OR ALIGNMENT IS NECESSARY, REPLACE THE 
FOLLOWING COMPONENTS: 

NOTE 

Hard landings. for the purpose of the 
evaluation criteria outlined below, may be 
defined as any incident in which the impact of 
the helicopter with the ground causes severe 
pitching of the main rotor, allowlng 
dynamic stops to severely contact the mast, 
or pitching resulting In cracking the aft lugs 
of the tran1ml11lon lower ca••· This defini­
tion Is confined only to tho•• Incidents not 
Involving sudden 1toppage. 

a. Hard Landing Evaluation Criteria Established for 
Transmissions: 

Remove the transmission and return to depot for 
evaluation overhaul. 

b. Hard Landing Evaluation Criteria Established for Input 
Drlveshafts: 

Remove input driveshaft and return to depot for 
evaluation overhaul. 

c. Hard Landing Evaluation Criteria Established for Ma1t: 

(1) If inspection reveals yielding or deformation in the 
area which would be contacted by the main rotor or 
other obvious damage, the mast assembly should be con­
sidered unserviceable and nonrepairable. 

RECORDED 
STATUS ON 

WORKSHEET 
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AIRCRAFT INSPECTION CHECKSHEET 
TYPE. OF INSP. (Daily, 

Intermediate, etc.) 
SPECIAL 

PAGE NO. 

4 

NO. OF PAGES 

34 

AIRCRAFT AND SERIAL NO .• INSPECTION NO. DATE OF INSPECTION 

AREA 
NO. 

All 
Areas 
(Cont) 

REQUIRE­
MENT 
EVERY 

ITEM 

d. 

(2) If post inspection does not reveal above discrepancies. 
the component should be returned to depot for 
evaluation overhaul. 

Component• Not Requiring Evaluation Criteria Due to 
Herd Landings: 

Thorough engineering investigation has determined 
hard landings, as defined above, do not adversely affect 
the components listed below. If thorough visual 
inspection does not reveal any discrepancies or 
obvious damage to components listed below. they may 
be retained in service for continued usage. 

(1) Main rotor blades. 

(2) Tail rotor blades. 

(3) Main rotor hub. 

(4) Tail rotor hub. 

(I) Intermediate (42 degree) gearbox. 

(8) Tail rotor (90 degree) gearbox. 

(7) Tail rotor driveshafts. 

(8) Driveshaft hanger assemblies. 

(9) Stabilizer bar assembly. 

(10) Swashplate and support assembly. 

(11) Scissors and sleeve assembly including collective 
levers and idler. 

RECORDED 
STATUS ON 

WORKSHEET 
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AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Daily, 

Intermediate, etc.) 
SPECIAL 

PAGE NO. 

5 

NO. OF PAGES 

u 
AIRCRAFT AND SERIAL NO. INSPECTION NO. 

AREA 
NO. 

All 
Areas 

REQUIRE­
MENT 
EVERY . 

ITEM 

(Cont) AFTER EVERY HARD LANDING: IF EXCESSIVELY HARD CONTACT 
OCCURS BETWEEN THE MAIN ROTOR HUB STOP AND THE MAST, 
REPLACE AND ALIGN THE FOLLOWING COMPONENTS: 

1-80 

a. Main rotor blades and attachments. 

b. Main rotor hub. 

c. Transmission and mast assembly. 

d. Transmission to fuselage lift link. 

e. Perform engine.-to-transmission alignment check 
(paragraphs 6-12 or 6-24). 

AFTER EVERY HARD LANDING: IF DAMAGE IS FOUND IN ROTATING 
CONTROLS, REPLACE THE FOLLOWING COMPONENTS: 

a. Stabilizer bar assembly. 

b. Main rotor pitch horns. 

c. Scissors and sleeve assembly. 

d. Swashplate and support assembly including collective 
levers and idler. 

e. All connecting controls and control bolts. 

f. Perform engine-to-transmission alignment check. 
(Paragraph 6-24). 
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SUDDEN STOPPAGE <POWER ON OR POWER OFF) 

Sudden etoppage ie defined ae an inetantaneoue ehock load ap­
plied to the drive train and rotor 1y1tem1 with POWER ON or 
POWER OFF. Shock loada reeult from: 

a. Blade(e) ,triking a movable object. 

b. Blade(e) ,triking an immovable object. 

c. Seizure, which occur ae a foreign object is deetroyed when it 
paeeee through a drive train component. 

d, Engine compreeeor etall. 

After a eudden etoppage event hae occurred, one of the following spe­
cial inapectione ehall be conducted depending on the origin of the 
ehock load. 

SUDDEN STOPPAGE · MAIN ROTOR BLADE STRIKE 

No vieible damage to either blade. 

a. Wipe upper and lower 1urface1 of main rotor blade, with a 
clean, 10ft cloth and inepect both surf acee for cracke, die­
tortion or bond eeparation. 

b, Vieually inepect hub aeeembly and mast for damage. 

c, If no damage ie found, inspection is complete. If damage ie 
found in either of the above inepectione, proceed to para­
graph below. 

Minor damage to either blade. 

NOTE 

Thia cate,ory lnclude1 both repairable dam­
a,e and 1kln tear, whether repairable or not. 

a. Inspect and replace the following items if damage ie found: 

NOTE 

If dama,e la found on any of theae com• 
ponenta, the tall rotor plp auemblle1 and 
tall rotor blade attach bolt, mu1t be 
tcrapped. 

(1) Stabilizer bar tube, and frame for dietortion/cracke. 

(I) Main rotor hub pillow block attach bolte and drag brace 
Jam nute and attach bolte for aecurity. 

(8) Flight control ay■tem, from the rotor to aervo cylinder, 
for bent or damaged tubee. 
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1-82 
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ITEM 

(4) Sci110r1 lever, drive linkl for damage. 
(&) Swubplate gimbal mounting for damage. 
(8) Collective friction collet uaembly for free travel. 

('1) Structure at tran1mi11ion mounting pointa (uae ten­
power magnifying gla11) for cracka. 

(8) Lift link and 1tructure for damage, aecurity and 
di1tortion. 

(9) Main drive abaft. 

(10) Maat. 

(11) Tran1mi11ion sump oil filter, external oil filter and chip 
detector for metal particle,. 
(a) Po1itive indications are cause for replacing 

tran1mi1sion. 
(b) If no metal particle• are found, continue operation 

for 5 hours, then repeat in1pection. If no po1itive 
indications are found, reaume normal operation. 

(12) 42 degree and 90 degree gearboxes for metal particle,. 

(13) Tail rotor drive 1haftl and hanger uaemblies for obvi­
ous damage. 

b. Repair/replace blade, as required. 

c. lnapection complete. 

Major damage to either blade. 
NOTE 

Thl1 cate,ory 11 re1tricted to non-repairable 
dama1e other than akin tear,. For 1kin dam• 
814l, 1ee Minor Dama1e ~napection. 

a. Replace the following: CDi1po1ition as noted.> 

(1) Main rotor hub a11embly (overhaul). 

(2) Main rotor blades (IICl'ap). 

(8) Mut (overhaul). 

(4) Swuhplate (overhaul). 

(&) Sci110r1 and 1leeve uaembly (IICl'ap). 

(8) Control tube, (IICl'ap). 

('7) Stabilizer bar and damper auembly (IICl'ap). 

(8) Control roda <rotor to eci110r■ lever■) (IICl'ap). 
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(9) Tranamission (overhaul). 

(10) Engine <refer to TM 155-2840-229-23). 

(11) Tail rotor hub uaembly and blade attach bolta (IICl'ap). 

b. Inspect and repair/replace the followin, ai required. 

(1) Tail rotor blades. 

(2) 42 and 90 degree gearboxes <inspect for dama1e · to 
gears and input/output coupling■). 

(3) Tail rotor hanger aaaembliea (in■pect for . internal and 
curvic couplin1 damage). 

(4) Aircraft structure. 

(5) Tail rotor drive shaft. 

(8) Main drive shaft (inspect for internal and curvic cou­
pling damage). 

(7) Engine (refer to TM 55-2840-229-23). 

c. Inspection complete. 

SUDDEN STOPPAGE • TAIL ROTOR BLADE STRIKE 
No visible damage to either blade. 

a. Inspect doubler, for bonding aeparation, attachment area for 
distortion. 

b. . Scrap tail rotor grip a1eemblie1 and tail rotor blade attach 
bolta. 

c. Inspect tail rotor rotatin, controls for damqe. 

d. Inspect 42 degree and 90 degree 1earboxe■ for metal 
particles. 

e. Tail rotor drive shafts and hanger, for obvioua damage. 

f. If no damage ia found, in■pection complete. If damage ia 
found, proceed to paragraph below. 

Viaible damage to either blade. 

a. Scrap tail rotor hub auembly, tail rot.or blade attach bolta 
and damaged blade. · 

b. Replace 42 degree and 90 degree 1earboxe■ and· return for 
overhaul. 

,,. Inspect and replace the followin, item■ if damqe ia found: 
(1) Opposite blade. 

(2) Tail rotor rotating controla. 

(8) Tail rotor drive ahat'ta. 
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(4) Tail rotor hanger asaemblies Cinspect f'or internal spline 
and curvic coupling damage). 

(5) Transmission sump oil filter, external oil filter and chip 
detector f'or metal particles. 

(a) Positive indication• are cause f'or replacing 
tran1mission. 

(b) If' no metal particle, are f'ound, continue operation 
f'or 5 hours, then repeat inapection. If' no po1itive 
indication~ are f'ound, resume normal operation. 

(8) Main drive shaf't. 

(7) Tailboom attachment pointl. 

(8) Mast asaembly. 

(9) Main rotor rotating control, and 1tabilizer bar 
a11embly. 

(10) Main rotor blades. 
(11) Main rotor hub pillow block attach bolts and drag brace 

jam nuts f'or aecurity. -
(12) Engine (refer to TM 55-284()-229-23). 

d. In1pection complete. 
4,6,6 SUDDEN STOPPAGE - INTERNAL FAILURE OF DRIVE TRAIN 

COMPONENT . 

1-64 

Replace the f'ollowing: CDi1p01ition as noted.) 

L Transmi11ion (overhaul). 

b. Mut uaembly (overhaul). 

c. 42 degree gearbox (overhaul). 

d. 90 degree gearbox (overhaul). 

e. Engine Cref'er to TM 55-2840-229-23). 

f. Tail rotor hub uaembly and blade attach bolts (acrap). 

I• Main rotor hub uaembly (overhaul). 

Inapect and repair/replace the f'ollowing as required: 

a. Main rotor blade1. 

b. Main rotor rotating c:ontrol1 and 1tabilizer bar a11embly. 

c. Tail rotor bladea. 

d. Main drive 1haf't (i-napect f'or internal and curvic coupling 
damqe). 

e. Tail rotor drive 1haf'ts. 

RECORDED 
ON 

WORKSHEET 



TM 55-1520-220-23-1 

AIRCRAFT INSPECTION.CHECKSHEET 
TYPE OF INSP. (Daily, 

lntermediatr., r.tr.) 
SPECIAL 

PAGE NO. 

10 

NO.OF,AGES 

34 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA REQUIRE· 
MENT 

NO. EVERY 
ITEM 

5,6 

f. Tail rotor hanger assemblies (in~pect fo; internal and curvic 
coupling damage). 

fl• Aircraft structure. 
Inspection complete. 

SUDDEN STOPPAGE - COMPRESSOR STALL 

Engine compressor stall <surge) is characterized by a sharp rumble or 
a series of loud, sharp reports, severe engine vibration and a rapid rise 
in e:mauat gas temperature (egt) depending on the severity of the 
surge. 

a. Perform Engine Compressor Stall Inspection in acccordance 
with TM 66-2840-229-23. 

b. Inspect 90 degree gearbox for damage to gears, unusual wear 
pattem on either coast or drive side of gears and damage to 
input/output coupling internal and curvic coupling splines. 

(1) No·damage to 90 degree gearbox: Visually inspect re-
maining tail rotor drive shaft components. If no damage 
is found, inspection complete. 

(2) Damage to 90 degree gearbox or other drive train com­
ponent: Perform inspection requirements of paragraph 
below: 

(a) Inspect and replace the following items if damage 
is found: 

1 42 degree gearbox (inspect for damage to 
gears, unusual wear pattern on either C!)ast 
or drive side of gears and damage to in­
put/ output coupling internal and curvic 
coupling splines). If 42° gearbox inspection 
reveals damage or abnormal gear wear pat­
tern, it will require a gear wear pattern in­
spection of the tail rotor drive quill. 

2 Tail rotor hanger assemblies (inspect for 
internal spline and curvic coupling 
damage). 

3 Tail rotor drive shafts. 

4 Main rotor drive shaft. 

5 Transmission sump oil filter, external oil 
filter and chip detector for metal particles. 

(a) Positive indications are cause for 
replacing transmission. 
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(1) Replace input drive quiil. 

(2) Replace generator drive quill. 

(3) Replace hydraulic pump and 
tachometer drive quill and mast 
assembly shall not be used on 
the replacement transmission. 

(4) Replace transmission oil cooler. 

(5) All hoses, tubes and f \ttings 
shall be flushed. 

(b) If no metal particles are found, 
continue operation for 5 hours and 
then repe~t inspection. If no positive 

. indications are found, resume n(?rmal 
operation: 

8 Mast assembly. 

7 Aircraft structure including tailboom·attach 
ment area and vertical fin. 

8 Replace main rotor hub trunnion attach 
bolts. 

9 Tail rotor blades. 
(b) Scrap tail rotor hub a1aembly. 

Cc) In■pection complete. 

APTIR MAIN ROTOR OVIRSPIID 

Inspection and/or replacements are required after any report 
that main rotor has exceeded 339 RPM. When 356 RPM has 
been exceeded, additional requirements apply. 

MAIN ROTOR OVERSPEED LESS THAN 356 RPM. Inspect: 

a. Inspect main rotor blades for damage, bond separation and 
distortion. 

b. Inspect tail rotor blades for damage, bond separation and 
distortion. 

1-66 Change 3 

RECORDED 
STATUS ON 

WORKSHEET 



TM 55-1520-220-23-1 

AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Daily, 

lntermPdiatr.. r.tt".) 
SPECIAL 

PAGE NO. NO.OF PAGES 
34 HA 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA REQUIRE· 
MENT 

NO. EVERY ITEM 

.C,5,6 MAIN ROTOR OYIRSPHD IXCHDING 356 RPM. 

•• lnapect main rotor blades as follows: 

(I) Remove tip cop and inapect balance weights. 
Loo1ene1s or deformation of weight• 11 cause for 
blade replacement. 

(2) Viaually lnapect blade 1kln1. Any wrinkle or 
deformation 11 cause for blade replacement. 

(I) Vlauolly lnapect for evidence of loo1ene11 of Inertia 
weight. lnalde blade apar. If blade, have visible ,crews 
through the leading edge abraalon atrlp to attach Inertia 
weight lnalde apar, lnapect for looae screw• or diatorted 
hole,. If 1crew1 are covered by the abraalon atrip, remove 
tip cap to lnapect Inertia weight. Any evidence of 
loo1ene11 of weight 11 cause for blade replacement. 
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RECORDED 
STATUS ON 

WORKSHEET 

1-66.1/(1-66.2 blank) 

I 



TM 66-1620-220-23-1 

AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Deily, 

Intermediate. etc.) 
SPECIAL 

PAGE NO. 

12 

NO.OF PAGES 

-U 

AIRCRAFT AND SERIAL NO. INSPECTION NO. 

AREA 
NO. 

4,5,6 
(Cont) 

REQUIRE­
MENT 
EVERY 

ITEM 

(4) Blades which pass these inspections are acceptable far 
further service. 

b. Replace main rotor hub assembly. Send removed hub to 
overhaul facility with information on overspeed incident. 

c. Visually inspect blade retention bolts and drag brace bolts 
far damage. 

d. Inspect toil rotor blades as follows: 

(1) Bond separation around tip block or crock in tip 
block through tip weight holes is cause far replace­
ment of blades. Send removed blades to overhaul 
facility far evaluation and possible repair. 

(2) If laminate or grip plate bond separation is found, the 
toil rotor blades eholl be locally condemned and 
demilitarized rather than sent to an overhaul facility. 

(I) If there is no visible damage, blades are acceptable 
far further service. 

t •• Perform a thorough visual inspection of toil rotor hub 
assembly. If discrepancies are not found, the hub may be re­
tained in service. 

f. Replace the four toil rotor blade retention bolts and 
rebalance toil rotor hub and blade assembly. 

I• Visually inspect the fallowing components, wh.ich may be 
considered satisfactory far continued use if visible damage 
is not found. Replace any damaged components. 

DATE OF INSPECTION 
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(2) 

(3) 

(4) 

(5) 

(6) 

ITEM 

Transmission. 

Intermediate gearbox. 

Tail rotor gearbox. 

Mast. 

Main input driveshaft. 

Tail rotor driveshaft. 

(7) Driveshaft hanger assemblies. 

(8) Stabilizer bar assembly. 

(9) Swashplate and support assembly. 

(10) Scissors and sleeve assembly, collective levers, and 
idler. 

h. Inspection complete. 

AFTER ENGINE OVERSPEED 

Perform an engine overapeed inspection. Refer to TM 55-2840-
229-23 for overapeed limits and inspection procedure. 

AFTER OVERTORQUE 

Overtorque is defined as any incident in which torsional loads 
are introduced into the helicopter dynamic system in exce88 of 50 
psi as determined on the engine torquemeter (calibrated>. 
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NOTE 

Use calibrated torque for overtorque limits. 
The following table will aid in converting in­
dicated torque to calibrated torque, when 
the numbere are extrapolated beyond the 
acale in TM M-11520-220-10, Chapter 7, Torque 
Available Chart. 

(T53-L-11) ENGINE 

Calibration Factor: 

so · 
Multiply Indicated Torque By: 

.96 
49 
48 
47 
46 
45 
44 

.975 

.99 
1.005 
1.02 
1.035 
1.05 

Example: Indicated Torque 60 PSI, with calibration factor of 44 
(60x 1.05 = 63 PSI Calibrated). 

(T53-L-13) ENGINE 

Calibration Factor: Multiply Indicated Torque By: 

64 
63 
62 
61 
60 
59 
58 

.96 . 

.97 

.98 
1.00 
1.02 
1.04 
1.07 

Example: Indicated torque 60 psi, with calibration factor of 58 (60 
x 1.07 ::s 64.2) (psi calibrated). 

OV~RTORQUE FROM 50 THROUGH 56 PSI 

If thorough visual inspection does not reveal obvious damage, the 
following parts may be retained in service: 

a. Tail rotor blades. 

b. Tail rotor hub. 

c. 42 degree gearbox. 

d. 90 degree gearbox. 
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,,e 

e. Drive shaft hanger assemblies. 

f. Stabilizer bar assembly. 

OVERTORQUE FROM 56 THROUGH 61 PSI 

a. Inspect main transmi11ion sump oil filter, external oil filter 
and chip detector for metal particles. 

(1) Positive indications are cause for replacing trans­
mission and returning to overhaul for evaluation. 

(2) If there are no positive indications, continue operation 
for 5 hours, then repeat inspection. If no positive indi­
cations are then found, resume normal operation. 

b. Remove and replace main rotor trunnion cap bolts. 

c. If thorough visu,al inspection does not reveal obvious dam­
age, the following parts may remain in service: 

(1) Main rotor blades. 

(2) Main rotor hub. 

(3) Tail rotor blades. 

(4) Tail rotor hub. 

(5) 42 degree gearbox. 

(8) 90 degree gearbox. 

(7) Tail rotor drive shaft. 

(8) Drive shaft hanger assemblies. 

(9) Stabilizer bar assembly. 
(10) Swashplate. 
(11) Scissors and sleeve assembly. 
(12) Input drive shaft. 

(13) Mast. 
(14) Drive links. 

OVERTORQUE IN EXCESS OF 61 PSI 

a. Return the following assemblies to overhaul for evaluation. 

(1) Transmission assembly. 

(2) Input driveshaft assembly. 

1-70 Change 3 
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(3) Main rotor blades. 

(4) Main rotor hub assembly. 

(6) Mast assembly. 

b. If thorough inspection after overtorque in excess of 61 PSI 
does not reveal obvious damage, the following parts may 
remain in service: 

(1) Tail rotor blades. 

(2) Tail rotor hub. 

(3) Intermediate gearbox. 

(4) Tail rotor gearbox. 

(6) Tail rotor driveshaft. 

(6) Driveshaft hanger assemblies. 

(7) Stabilizer bar assembly. 

(8) Swashplate. 

(9) Scissors and sleeve assembly, collective levers, and 
idler. 

(10) Drive lines. 
NOTE 

It is imperative that component removal 
record of dynamic components should reflect 
overtorque as reason for removal. 

MAST BUMPING 

a. V i s u a I I y i n s p e c t t h e m a s t a r e a w h e r e t h e 
dynamic stop installation would contact the 
mast. If no surface deformation of the mast has 

occured, the inspection is complete. 
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HELICOPTER STRUCK BY LIGHTNING 

a. General Inspection Requirements. 

(1) Inspect fuselage interior and exterior, the landing gear, 
rotor systems and static ground wire for burn marks. 
cracks, pitting or other signs of high temperature 
stress, to determine lightning entry and exit points. 

(2) Trace path of lightning strike to extent possible, using a 
field indicator magnetometer. 

(3) Check magnetic compass for accuracy (the degree of 
inaccuracy may serve as an indicator of severity of 
strike). 

(4) Inspect wiring in tunnel areas and exposed areas for 
burns. 

(6) Inspect antennas for burns and pitting. 

(6) l(lspect all electrically operated components and 
lighting systems for damage. 

(7) Inspect communications and navigation equipment for 
damage. 

(8) If the preceding steps (1) through (7) reveal major 
damage has occurred, proceed as follows: 

(a) Bench test all avionics and electrical systems and 
components. 
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b. If there is visual evidence of surface deformation 
of the mast due to main rotor hub to dynamic 
stop installation contact: 

(1) Evaluate the condition of the mast per the damage 
limits in Chapter 6. 

(2) Inspect and replace the following items if dgmage is 
found: 

(a) Main rotor hub trunnion cap attach bolts and 
drag brace jamnuts and attach bolts for security. 

(b) Flight control system, from rotor to servo i 
cylinder, for bent or damaged tubes and rod end 
bearings. 

{c) Structure at transmission mounting points. 

(d) Lift link and structure for damage, security and 
distortion. 

(e) Transmission sump oil filter, external oil filter, 
and chip detector for metal particles. 

(f) Main driveshaft. 

(9) Tail rotor driveshafts and hanger assembHes for 
obvious damage. 

(h) Tail rotor drive quill. 

(I) Top forward section of fuselage. 

(I) Tail rotor drive shaft cover. 

(k) Dynamic stop installation. 

WHEN THE ENGINE HAS EXCEEDED OVER TORQUE LIMITS 

Refer to TM 55-2840-229-23. 

AFTER EMERGENCY FUEL HAS BEEN USED 

Refer to TM 55-2840-229-23 and TB 55-9150-200-24. 
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(b) Perform a Megger check and continuity check on 
all wiring and cables. 

(c) Perform a Voltage Standing Wave Ratio (VSWR) 
check on all antennas, antenna cables, and 
connectors. 

(9) Perform specific inspections/replacements .as 
required. 

(10) Perform a ground run operational check on aircraft. 
Functionally check flight control system and all 
avionics, electrical fighting, communication. and 
navigation systems. 

(11) Repair any damage and replace damaged components 
as required, using standard maintenance practices. 

(12) Inspection complete. 

b. Specific Requirements. 

(1) Whenever lightning strike is evident on main rotor 
system: 

(a) Inspect blades for damage such as burns, pitting, 
skin separation, etc. If damage is evident, replace 
damaged blade(s). 

(b) Remove hub a88embly and return for overhaul. 

(c) Replace all bearings (or next higher assembly if 
required) in the fixed and rotating control system 
located above the servo cylinders. 

(d) Remove swashplate assembly, mast assembly, 
and transmission assembly, and return for 
overhaul. 
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(e) Check short shaft for residual magnetism. If 
magnetized, remove, disassemble and visually 
inspect short shaft for damage and remove engine 
and return for overhaul. Repair or replace short 
shaft as required. 

(f) If strike occurred on stabilizer bar, replace bar. 
Inspect remainder of the stabilizer assembly for 
damage. 

(2) Whenever lightning strike is evident on tail rotor 
system: 

(a) Inspect blades for damage such as burns, pitting, 
skin separation, etc. If damage is evident, replace 
damaged blade(s). 

(b) Inspect tail rotor hub for arcing damage. If 
damaged, replace. If no damage, · replace all 
bearings and blade/trunnion attach bolts, and 
return to service. 

(c) Remove and condemn pitch · change links, 
counterweight links, crosshead bearing, and 
control quill bearings. 

(d) Inspect crosshead, control quill components, 
counterweight assemblies, and control rod for 
any indications of arcing. Replace as necessary. 

(e) Remove both the intermediate and tail rotor drive 
gearboxes and return for overhaul. 

(f) Check hangers for residual magnetism. Replace 
any magnetized hanger bearings. 
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6 

REQUIRE­
MENT 
EVERY 

ITEM 

(1) If all hangers ore magnetized, remove transmis­
sion and return for overhaul . 

(h) Check main driveshoft for residual magnetism. 
If magnetized, return engine for overhaul and 
tear down; main driveshoft for Inspection. 
Repo :r or replace main driveshoft as required. 

AFTER HELICOPTER IS FLOWN INTO AREA WtTH BLOWING SAND 
AND/OR LOOSE GRASS ENVIRONMENT. (REFER TO TM 66-2840-
nt-SIS,) 

NOTE 

If FO D 1cr11n 1nd pertlcle 11p1r1tor IN 
ln1t1lled, remove upper h1lv11 to 
1ccompll1h this Inspection. If blockage 11 
evident, the lower half of the 1ep1r1tor mull 
be removed to ensure complete removal of 
gr111 or foreign m1terl1I. 

AFTER ENGINE OVER-TEMPERATURE. 

Perfotm an engine over-temperature inspection. (Refer to TM 66-
2840,229-28.) 

NOTE 

If engine cannot be operated without 
exceeding egt limits as specified in TM 66-
2840-229-23 "Engine Operating Limits 
Table". this i1 indication of engine 
malfunction or instrument error. Refer to 
troubleshooting (TM 55-2840-229-23) to 
determine cause and correct action, ■1 
overtemperature inspection may not be 
required. 

ENGINE OIL OVER TEMPERATURE LIMITS. 
(REFER TO TM 55-2840-229-23.) 

SIO 

DATE OF INSPECTION 
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REQUIRE­
MENT 
EVERY 

AFTER ENGINE OVERSPEEO. 
(Refer to TM 55-2840-229-23.) 

ENGINE OVERSPEEO LIMITS EXCEEDED. 
(Refer to TM SS-284O-229-23.) 

llEM 

ENGINE POST-INSTALLATION INSPECTION . 

a. Check installation of power contral linka1e in accordance 
with Chapter 4, Section VII. 

b. Perform exhaust gas temperature (egt) system test. (Rl'fer to 
TM 55-2840-229-23 and TM 55-4920-244-14.l 

c. Perform a Daily Inspection. 
NOTE 

The following paragraph d n••d not 
neceasarlly be performed If the engine haa 
merely been removed and reinstalled for 
rea1on1 other than engine maintenance. 
However, the engine should be Inspected 
for leaks and security of mountlrig provl• 
1lon1, ho1e1 and acce1sorle1 prior to fllwht. 

d. Inspect engine before and after initial check run. (Refer to 
'l''M 55-2840-229-23.) 

e. Perform an engine vibration test. (Refer to TM 55-2840-229-
23.) 

f. Perform a limited test flight. 

g. Check torque to toil pipt:! "V" b~1nd r.lomp age.in ofter tes: 
flight or engine ground rur: 

NOTE 
Not required whell'I engine hos been remov­
ed and reln1tallecl for other maintenance. 

NOTE 

If en9lne performance c:ppears lo devl11te 
from de1lrable llmlt1, perform adjustment 
of fuel control. (Refer to 1'--' 55-2140-229 , 
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REQUIRE­
MENT 
EVERY 

ITEM 

WHENEVER AN ENGINE HAS BEEN REMOVED, REPLACED OR RE­
INSTALLED FOR ANY REASON; OR WHEN ANY . MAINTENANCE HAS 
BEEN PERFORMED THAT AFFECTS THE FUEL FLOW, AIR FLOW OR GAS 
PATH OF THAT ENGINE. 

Perform a baseline turbine engine analysis check (TEAC). (Refer to 
TM 5>2840-229-23.) 

ENGINES DROPPED DURING HANDLING. 

<Refer to TM 65-28'0-229-23.) 

ENGINE SUBJECTED TO LOADINGS POSSIBLY EXCEEDING 10G 
VERTICAL, 4G LATERAL, 3G FORWARD, AND 4G AFT. 

If it is suspected that excessive G loads have been imposed on engine, 
make the following inspections immediately after flight during which 
excessive loads occurred. (Refer to TM 55-2840-229-23, ENGINE 
EXCESSIVE G LOADS.) 

a. Check overspeed governor and tachometer drive assembly 
for cracks. distortion, and bent shafts. 

b. Check engine mounting pads for cracks. 

c. Check fuel control. accessory drive gearbox, oil filter, and all 
accessories for cracked flanges, loose bolts, nuts, and hose 
connections for cracks. 

d. Perform a baseline turbine engine analysis check (TEAC). 
<Refer to TM 66-2840-229-23.) 

AFTER AOAP NOTIFICATION OF HIGH CONCENTRATIONS OF 
COPPER, ALUMINUM, IRON, SLUDGE, OR A COMBINATION OF 
THESE IN TAIL ROTOR GEARBOX. 

a. Inspect tail rotor control tube for wear and excessive grease. 

b. Inspect tail rotor control quill assembly for wear. 
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REQUIRE­
MENT 
EVERY 

ITEM 

c. Drain. flush with operating oil to eliminate sludge. Res:,eat if 
necessary. 

d. Resample oil per AOAP instructions. (TB 43-0106). 

REPORTED LOSS OF POWER OR HIGH EXHAUST GAS 
TEMPERATURE CONDITION. 

Thoroughly investigate the engine inline (engine deice) valve for 
proper functioning prior to proceeding with troubleshooting 
procedures (TM 55-2840-229-23). 

TRANSMISSION OIL OVER TEMP 

a. Troubleshoot transmission oil system to determine cause. 

b. Replace transmission, mast, oil cooler and external oil filter 
if cause is due to transmission internal failure. 

c. If cause is due to oil system external to transmisrion and oil 
temperature did not exceed 130 degrees C (266 degrdus F) 
for 15 minutes. drain and refill transmission 011 system. 

d . If temperature exceeded above limits. replace transmission 
and mast. If abnormal contamination is preser.t, also replace 
oil cooler and external oil filter. 

COMPLETE LOSS OF TRANSMISSION OIL 

a. Troubleshoot transmission oil system to determine cause. 

b. Replace transmission and mast. if engina power was applied 
after complete loss of oil. Also replace oil cooler and external 
oil filter if abnormal contamination is present. 

c. Inspect quick disconnects for engagement and of cut-off 
valves. 

DATE OF INSPECTION 
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MAIN ROTOR HUB INSPECTION 

ITEM 

The following inapection ahall be performed whenever Hternal 
indicationa of hub problem eziat, i.e., unuaual noiNI, e:.:ceNive 
heat, vibration,, etc. 

L Remove hub aaNmbly from aircraft and diaauemble to the 
Htent required in order to determine the Nniceability of 
the following component,: 

(1) Feathering a:r.ia Teflon bearinga. 

(2) Eztenaion aleevea. 

(3) Radiua ringa. 

(4) Inboard bearing hou1in1 •ala. 

(5) Outboard duet •ala. 

(6) Flappin1 uia Teflon bearinga, trunnion 1leeve1, and 
duet Hali (PIN M0-011-101-9 UH-1 hub auembliea 
only). 

b. Replace itema aa required, reatNmble hub a1Nmbly and re­
inatall on aircraft. 

c. If the hub feathering uia bearin11 were worn to the e1:tent 
that rotor feedback force, were evident in the controla, con­
nectin1 linka PIN 5-40-011-428-ll-5 ahall be replaced. 

EVERY 20 TO 25 HOURS INSPECT THE 540 MAIN ROTOR HUB 

a. Inspect feathering bearings for squeaking, binding and 
ratcheting while feathering grips to each limit of travel, 
pitch change links disconnected (one grip at a time). 
Remove sand defector (PIN 540-011-174-11) for a more 
detailed visual inspection of feathering bearings for 
deteriorated or loose teflon lining. 

b. lnapect T•flon trunnion bearing• (PIN 540-011-101-51-9 huba 
only) for aqueakin1, bindin1 and ratchetin1 while nappin1 
hub to each limit of travel. 

NOTE 
Do not nap the rotor hard .. aln•t the mut. 

EACH 550,650, 750,850,950, AND 1,050 BLADE TOTAL HOURS 
SINCE NEW 

Perform Ultraaonic Shear Wave and Thru Tranamiuion ln­
apection on PIN 540-011-001-5 and M0-011-250-1 main rotor 
bladea. 
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AFTER INST AUATION -MAIN ROTOR HUB. 

ITEM 

Retorque malr, .totor hub retention nut 520 TO 780 foot-9QUnda aft• 
first flight and aft• five to ten hours of operation (not required when 
Power Dyne Equipment is employed during initial Installations). 

AFTER INSTALLATION - SCISSORS AND SLEEVE COLLECTIVE MAST 
FPICTION COLLET. 

After test flight and after five hours of operation following installa­
tion of a new or reinstalled collet set, recheck friction as outlined in 
paragraph 5-86.i. 

AFTER INSTALLATION - TAIL ROTOR. 

Between five and ten hours of flight, after installation of tail rotor. 
torque tail rotor retaining nut 300 TO 400 inch-pounds. 

AFTER INSTALLATION - CONTROL CHAIN ANO/OR SPROCKET 

Between five and ten hours ofter installation of control chain 
and/or sprocket, check toil rotor control coble tension and 
adjust as required. 

AFTER INSTALLATION - TAIL ROTOR HUB ANO/OR BLADES. 

Balance and track tail rotor hub and blade assembly. 

AFTER INSTALLATION OF TAIL BOOM 
Retorque- (apply torque force in the tightening direction on• 

All ·· ly) attachment bolts after first flight. 

Areu AFTER THE AIRCRAFl' HAS REMAINED INACTIVE FOR SEVEN 
CONSECUTIVE DAYS: 

Proce• the aircraf't into the appropriate 1tora1e cate1ory. 
(Refer to Appendix E.) 

AFTER TRANSMISSION, ELECTRICAL EQUIPMENT, OR MAJOR 
STRUCTURAL EQUIPMENT CHANGE, LIKELY TO AFFECT 
COMPASS. 

Ma,netic and remote compua • check f'or accuracy. Swin, com­
pau <TM 55-1500-204-25/U. 

AIRCRAFT IN FLYABLE STORAGE. 
Perf'orm preventive maintenance. <Refer to Appendix E. ) 

1-80 ChangeU 
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All 

REQUIRE· 
MENT 
EVERY 

OVERFLOW OF BATTERY. 

IT.EM 

a. Sheet metal surfaces and overlaps both internal and 
external for damage. 

b. Rivets, bolts. screws. and other hardware in area internally 
arid e)(ternally for damage. 

c Hidden areas in vicinity of battery for damage. 

d. All metal parts throughout length of tailboom assembly for 
damage. 

AFTER WASHING HELICOPTER. 

Check pitot static system for moisture (drain plug removed). 

Areas AFTER THE HELICOPTER HAS BE~N SUBJECTED TO SALTWATER OR 
SALTWATER SPRAY. 

4 

6,6 

6 

Wash entire helicopter with fresh water, particularly inside of engine 
compartment doors. Wash all compartments which were exposed to 
salt water. Make a detail check of all surfaces for corrosion (TM 43• 
0105) Apply corrosion preventive compound to exposed nonpainted, 
anodized, or cadmium plated assemblies. Clean engine compressor in 
accordance with TM 66-2840-229-23. 

HELICOPTERS WHICH ARE BEING OPERATED UNDER HIGH 
HUMIDITY (80 PERCENT) OR SALT LADEN ATMOSPHERIC (50 
PERCENT HUMIDITY) ENVIRONMENTAL CONDITIONS WILL REQUIRE 
THE FOLLOWING MINIMUM DAILY BLADE MAINTENANCE. 

Daily using a mild soap detergent wash blades thoroughly. Rinse with 
clear water and dry. All aircraft down for maintenance or non-flyable 
storage are not subject to b:ade wash and inspection. 

AFTER HELICOPTER HAS BEEN EITHER PARKED OR OPERATED IN 
RAIN, AND/OR HEAVY SNOW. 

a. Purge lubricate tail rotor hub and blade grip bearinge. 

II 

DATE OF INSPECTION 
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REQUIRE­
MENT 
EVERY 

ITEM 

b. Open engine inlet area end remove upper air filter 
111embly. Inspect end clean particle Hperetor p1rt1. 

NOTE 

ln1pection does not apply to helicoptel'8 with 
self-purge type separators. 

NOTE 

Inspection not required if helicopter waa 
perked with protective covers instelled. 

IMMEDIATELY AFTER EXPOSURE TO WATER FROM AIRFRAME OR 
ENGINE WASHING; OR AT NEXT DAILY INSPECTION AFTER EXPOSURE 
TO RAIN, SNOW, SLEET OR ICE. 

Using a clean dry cloth, wipe water deposits from plyon structural 
members and engine deck. 

WHEN AVAILABLE INFORMATION INDICATES EXPOSURE TO 
RADIOACTIVITY 
Accomplish the following. (Refer to TM 3-220.) 

•· Survey helicopter for level of radioactivity. 

b. OecontIminIte helicopter 11 ·required. 

UPON TRANSFER AND UPON RECEIPT OF A HELICOPTER, 
UPON EXPIRATION OF 12 MONTHS ELAPSED TIME SINCE 
LAST INVENTORY, AND UPON PLACING HELICOPTER IN 
STORAGE AND UPON REMOVING FROM STORAGE, (NOT 
REQUIRED WHEN AIRCRAFT IS PLACED IN OR REMOVED 
FROM FLYABLE STORAGEl, INVENTORY HELICOPTER 
FOR AVAILABILITY OF INVENTORIABLE PROPERTY. 
(REFERENCE TM 38-750.l HELICOPTER NEED NOT BE IN• 
VENTORIED WHILE IN STORAGE. 

AFTER M-5 SYSTEM INSTALLED. 
Inapect attachment points and adjacent area with a 10-power 
mqnifyi1111lau for looee rivets, cracks, and corro■ion. 

1-81 Change8 
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REQUIRE­
MENT 
EVERY 

ITEM 

EVERY 30 MONTHS THE AIRCRAFT WILL BE WtlGHED. 

Weirh helicopter per AR 95-16 and/or TM 55-405-9 after installation. 
removed or relocation of equipment and/or major modification which 
reaulta in an unknown change in the buic weight and hslance; after 
report of unaatisfactory flight characteristics. Accomplish necessary 
weight and balance data <DD Forms 365). 

PREFLIGHT AND/OR EACH USAGE OF RESCUE HOIST. 

NOTE 

Use aaf•tv strap · with forest penetrator if 
possible. 

a. Inspect rescue hoist hook ( NSN 1680-931 -7084, Part No. 
BL6280) for damage. Give special attention to hook keeper; 
cable co~ered by boot for broken strands. 

b. Straighten bent clips. · 

"' 
c. Bend weak springs as necessary to restore tension. 

d. Replace AN526-C632-12 screws and MS21045006 nuts 
tha~are damaged. 

AFTER RESCUE HOIST CABLE MAINTENANCE 

A 300 pound load should be raised and lowered by the hoist a 
minimum of five up and down cycles. length of cycle is a 
minimum of 5 feet. Cable will then be inspected for condition 
and ·fraying. 

· PRIOR TO EVERY ARMED FLIGHT 
Make thorough inspection of fuel tank and fuel lines for leaks. 
Inspect filler cap for sealing, security and spillage. 

AFTER ONE HOUR OF OPERATION AFTER OVERHAUL, REPAIR OR 
REPLACEMENT 

Vitually inapec:t eqine to tran1mi11ion drive ■haft for cracb, 
e:aceuive Ilea■•, lnkqe, aec:urity and condition. 
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Deleted 

ITEM 

EVERY 12-1/2 HOURS OF OPERATION 

Engine 1pectrometric oil analy1i1. <Refer to TB 43-0106.) 

EVERY 25 HOURS OF OPERATION 

Tran1mi11ion 1pectrometric oil analy1i1; hydraulic ay1tem spec­
trometric oil analy1i1; 42 degree gearbox 1pectrometric oil anal­
y1i1; 90 degree gearbox 1pectrometric oil analy1i1. (Refer to TB 
43-0106.) 

EVERY 25 HOURS 

Remove transmission sump oil filter (wafer disk screens) and 
electrical chip detector and check for contamination; then 
clean. 

EVERY 25 HOURS 

Disconnect scissors drive links from trunnions and check 
swashplate bearing for roughness, binding; and vertical 
play. 

1-84 . Change 12 
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EVERY 26 HOURS OF OPERATION 

All silent chains shall be subjected to a close visual inspection 
for cracks, while installed on helicopters (by opening taii rotor 
drive shaft covers) using at least a three-power magnifying 
glass and adequate light source. 

EVERY 25 HOURS OR 30 DAYS, WHICHEVER OCCURS 
FIRST, ACCOMPLISH THE FOLLOWING: 

a. Perform preventive maintenance checks and services on the 
nickel-cadmium battery (TM ll-6140-203-14-2). 

b. Check voltage regulator setting (on carbon pile regulators 
only): adjust for temperature as required (TM 66-1600-204~ 
25/1 and TM 11-6140-203-14-2). 

EVERY 50 HOURS OF OPERATION 

Bypass strainer in main fuel line to manifold (T53-L-ll 
Series): Inspect before and after cleaning. 

EVERY 50 HOURS OR 30 DAYS, WHICHEVER OCCURS 
FIRST: 

Wash main and tail rotor blades. (Refer to Section I). 

EVERY. 50 HOURS (HELICOPTERS EQUIPPED WITH 
LOCALLY FABRICATED HEAVY DUTY SKID SHOES ON­
LY). ACCOMPLISH THE FOLLOWING: 

NOTE 

The crosstube inspection may be 
accomplished utilizing either Procedure A or 
Procedure B as described in the following 
paragraphs. Procedure A provides for a non­
destructive inspection by the ultrasonic shear 
wave method whereas Procedure B provides 
for a non-destructive Inspection method 
(refer·to TM 43-0103). 

a. Procedure A should be conducted as follows: 

(1) Make aircraft safe for jacking procedures (paragraph 3-
7). 
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REQUIRE­
MENT 
EVERY 

ITEM 

(2) Loosen and remove forward and aft cap assemblies 
(paragraph 3-3) which secure landing gear to the 
fuselage. 

(3) Jack airframe and remove landing gear assembly 
(paragraphs 1-37 and 3-3). 

(4) Conduct visual inspection of crosstubes for nicks, 
scratches or gouges over entire crosstube surface. 
Refer to paragraph 3-8 and 3-9 for allowable damage 
criteria. 

(5) Smooth upper half of crosstube surface outboard of the 
attachment fitting with abrasive cloth (C 1 .. 10) and wipe 
clean. 

NOTE 

It is not absolutely necessary to remove all 
paint on surface of crosstubes for the 
ultrasonic inspection. However, it is 
necessary to remove any scratches or rough 
spots to allow integral contact between the 
transducer and the crosstube. 

(6) The ultrasonic inspection will be conducted by _any . 
certified ultrasonic inspector in accordance with Field 
Services Activity, Ultrasonic Inspection Procedures as 
provided to Field Service personnel by TSARCOM. 

(7) Prime and repaint all inspected surfaces necessary to 
restore to original condition for corrosion prevention. 

(8) Reinstall landing gear assembly (paragraph 3- 4 ). 

b. Procedure B should be conducted as follows: 

NOTE 

Thia inspection i1 to be conducted by AVUM 
maintenance with auiatance from AVIM 
maintenance H required to gain acceu to 
Inspection area. 
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MENT 
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Jack airframe and remove landing gear assembly 
(paragraphs 1-37 and 3-3). 

(2) Conduct visual inspection for nicks. scratches or 
gouges over entire crosstube surface. Refer to 
paragraph 3-8 and 3-9. 

(3) Remove rivets securing crosstube/fuselage 
attachment fittings to crosstubes and remove fittings. 
Save fittings for reuse. 

(4) Prepare the surfaces for and conduct an NOi Inspec­
tion following procedures as described in TM A3-0103, 
penetrant kit NSN 6850-00-782-27.«> on the surfoces of 

· the croatubes previously covered by the attachment fit­
tings. 

(5) Wash and remove all excess penetrant from the croatube sur­
foces. 

16) Recoat surface of crosstube to be covered by the 
attachment fittings with sealant (C188). 

17) Reinstall attachment fittings with MS20601 M6W7 
rivets. 

(8) Reinstall landing gear assembly in (paragraph 3-10). 

c. Any crosstube identified as showing crack indications by 
Procedure A should be subjected to Procedure B as a 
verification inspection. All those crosstubes which show 
crack indications either by Procedure A and B together or 
Procedure B alone are to be scrapped. All crosstubes found 
with no crack indications are to be returned to service. 

EVERY 100 HOURS OR 120 CALENDAR DAYS, WHICHEVER OC­
CURS FIRST, ACCOMPLISH THE FOLLOWING: 

L Perform preventive maintenance checks and eervice1 on the 
nickel-cadmium battery (TM 11-6140-203-14-2). 

b. Check voltage regulator setting (solid state regulators only); 
adjust for temperature as required (TM 5>1~204-25/1 and 
TM 11-6140-203-1"'-2). 
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REQUI.HE­
MI:.:NT 

EVERY 

INSPECTION 00. 

ITEM 

EVERY 600 .HOURS OR ANNUALLY, WHICHEVER OCCURS ,,':·. 
FIRST, ACCOMPLISH THE FOLLOWlNO: 

Main input dri~ 1hart di1UNmbled and couplin, internal 
aplin•• iupected and lubricated. 

Areas EVERY 600 HOURS OR ANNUALLY, WHICHEVER OCCURS FIRST. 

5 

ACCOMPLISH THE FOLLOWING: 

a. Lubricate tail rotor driveshaft flexible couplings. 

· · b. Visually check splines for wear and nicks. 

c. Visually check flexible coupling seal for proper installation, 
cuts. and tears. 

d. Inspect hanger bearings for evidence of grease leakage, 
corrosion. overheating (discoloration of adjacent rnetalt, and 
notch inns. 

•• Hanger bearing support fittings for nicks, scratches, corro­
sion or hole elongation or wear. 

EVERY 600 HOURS 

Hot end in1pection on T53-L-138 enrine with PIN 1-110·520-21 
nozzle inatalled. (Refer to TM 55-2840-229-23J 

I s EVERY 900 HOURS OR EACH TIME THE ENGINE IS 
REMOVED AND REPLACED. 

4 

Engine oil tank and oil cooler drained and refilled. If engine 
is replaced due to internal failure, flush all airframe mounted 
engine oil lines, engine oil tank and replace engine oil cooler. 

EVERY 900 HOURS OR EACH TIME THE TRANSMISSION 
IS REMOVED OR REPLACED. 

Transmission and transmission oil cooler drained. Trans• 
mission oil pump screen inspected for metal particles and 
other contaminants. Clean screen and replace transmission 
oil. Ref ill to proper level. 
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PAGE NO. t'-0. OF .Pl(;ESJ 

\, ·-
DATE .OF INSPSCTION 

srA­
TUS 

RE(l)RDED 
00 

WORKSHEET 



.. -. 

AI RCH.AFT I~SPECTION OiEO<SHEET 
TYPE OF INSP (Caily, 
Intennediate, etc.) 

SPECIAL 

AREA 
00 

2 

2 

2 

1,2 

2 

Al l:tQu\f'?'- AND SERI AL 00. INSPECTION 00. 

ITEM 

EVERY 6 MONTHS 

a. Weight check CF3Br · type . fire extinguiahe;• ·. ITM 
55-1500-204-25 / 1). . -

b. Ins~•- and test connector receptacle (ground) in 
accordance with TM 55-1500-204-25/ l. 

-
EVERY 12 MONTHS: 

a. Magnetic compass for discoloration of liquid and proper 
calibration; recompensate if necessary ITM 55-1500-204· 
25/1t. 

b. Remote compau for calibration ITM 55-1500-206-25/ 1 t. 

EVERY 24 MONTHS 

First aid kit for inspection (TM 55-1500-328-25). 

EVERY 24 MONTHS OR NEAREST SCHEDULED INSPECTION 

Perform functional check of pitot~lc aystem. 

PRIOR TO INSTALLATION OF OUTSIDE AIR TEMPERATURE 
GAGE 

Each time the outaide air temperature ga,e i1 replaced, te1t the 
replacement gap ITM 55-1600-204-26/ll. 

EVERY 5 YEARS 

Replace primer charge ror re■cue hoi1t guillotine (paragraph 
14-39). . 

TM 55• 1520-220-23-1 

PP!iE NO. N). OF P~ES 

DATE OF INSPECI'ION 

STA­
TUS 

REffiRDED 
00 

WORKSHEET 
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Q0'.l~N V. OVERHAUL AND RETIREMENT SCHEDULE -- -::;-; . . 

1-ee.. INTRODUCTION. 

Thi• NCtion liata unita of operatin, equipment 
that are to be C>Yerbauled _or ntincl at \he pniod 
1pecillecl RemoYal of equipment tor OYerhaul ma, 
be accompliahed at the illlpeclion neanet the time 
when overhaul le due uni... otherwiae 1peciflld in 
TM 5&-1500-328-2&. 

WARNING 

TM u-usoo-m-11 abould be referred ~ : 
to coaoenaiq multilatioa/dNtnactloa 
of item• when they have reached the 
••tabUehed Ute espeetaacy (finite · 
Ute) before the item• are forwarded 
for property diapoaL 

1-67. OVERHAUL INTERVAL 

1-88. Deecrlp&ioa • Overba11l Interval. The mu­
imum authorized operatiftl time on calendar intar· 

val ot parta prior to removal tor overhaul at cata-
1ory ot maintenance authorized in accordance with 
Maintenance Allocation Chart (table 1-4 and Ap-
pendia 8). '· . 

1-61. RETIREMENT· SCHEDULE. 
1-70. Deecripdoa - Retirement Schedule (Table 
1 -4). The operating time or calendar interval 
specified for removal, condemnation, and disposal 
of parts in accordance with TM 55• 1500-328-25. 

NOTE . 

lteme replaced on a calendar bula 
(for the purpoae of overhaul or retire­
ment) will not be llatecl on DA Form 
2408-18, Component lutallatioa and 
Removal Reeord, but will be lilted on 
DA Form 2408-18, Equipment In• 
1pecUon Liet, for 1chedulln1 

Table 1-4. 0.erhalll and Retirement 8ched11le 

Overhaul 
lnte"al 

Area <Houn> 

' ' ' ' 1200 

' ' 

1-90 Ch••• 9 

Retirement 
Inte"al 
<Houn> 

1100 

1100 

1100 

3800 

3800 

Item 

MAIN ROTOR 

Blade A ... mbly 

Blade AINmbly 

Blade A ... mbly 

Hub A ... mbly 

Yoke 

Esteuion A ... mbly 

Part 
Number 

5,60-011-001-5 

5'°-011-250-1 

M0-015-001-1 

540-011-101-9/23 
5,&0-011-102-5 

5,&0-011-153-9/13/15/l 7 
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Table 1 -4. Overhaul end Retirement Schedule (Cont I 

Ovtrhaul Retirement 
Interval Interval Pert 

ArH (Houra) (Hours) Item Number 

4 2,400 Retention Streps 204-012-112-7 

4 2,400 Retention Straps 204-012-122-3 

4 2,400 Retention Streps 204-012-1 'P-7 

4 2,400 Pin 540-011·112-113;517 

4 2,400 Fitting 540-011-113-1 

4 2,400 Nut 540-011-177-1 

TRANSMISSION 

4 1100 Transmission Assembly 204-040-016-1 /3 

4 2000 Transmission Assembly 204-040-016-5 

4 1100 Mast Assembly 204-040-366-11 

4 1500 Most Assembly 204-040-366-103 

4 1500 Mast Bearing 204-040-136-71'9 
212-CM0-136-1 

4 1500 •Main Input Quill Assembly 205-CM0-263-3/111 

MAST CONTROLS 

4 1100 Swashplate and Support 540-011-450-3/5 
Assembly 

4 1200 Swashplate and Support 540-011-450-7 
Assembly 

A 

4 1100 Scissors and Sleeve Assembly 540-011 ~51-3 

4 1200 Scissors and Sleeve Assembly 540-011-451-5 

4 3600 Drive Link 540-011-409-1 
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I 

Are• 

4 

4 

4 

4 

4 

4 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

8 

Overhaul 
Interval 
(Houri) 

1500 

1200 

1-92 Change 13 

Table 1-4. Overhaul and Retitement Schedule CCont I 

Retirement 
Interval 
(Hours) 

2400 

400 

3300 

3300 

3300 

1650 

hem 

Stabthzer Bar Center Frame 

Stabilizer Bar Tube 

Cylinder Actuator 

Cylinder Barret 

Bearing Housing 

Rod End Bearing 

T All ltOTOR AND DRIVI S YSTIM 

1200 Bllide Assembly 

300 Grip Assembly 

300 Grip Assembly 

1500 Yoke Assembly 

42-degree Gearbox 

90-degree Gearbox 

SYNCHRONIZED ELEVATOR 

3000 Elevator 

3000 Elevator 

2'00 Elevator 

2'00 Elevator 

3800 Horn. Elevator Control 

Pan 
Number 

540-011 -301 -5 

204-011 -328-1/ 11 

'1000310-001 

100328 

204-07~17-1/5/7 

204-076-428-1/3/5 

204-011-702-17 

204-011-728-1 

204-011-728-19 

204-011-722-5 

204-040-003-7/13/19/ 
23/29 

204-040-012· 7 

205-030-858-45 

205-030-856-47 

205-030-858-85 

205-030-856-67 

20S(J01-91 '"5 
~ 



Overhaul 
Interval 

Area (Hours) 

5 1200 

5 1200 

5 1200 

5 1800 

5 600 

5 600 

6 

2 

Table 1-4. Overhaul and Retirement Schedule (Cont ) 

Retirement 
Interval 
(Hours) Item 

POWER PLANT 

Rotor Turbine 

Engine 

Engine 

Engine 

Engine 

Engine 

460 Oil Cooler Turbine 
Bearings 

24 months. Seat Coven, 
Ruchel Knit 

Backrest Covers, 
Rasche} Knit 
(Refer to TM 66-1600-
204-26-1} 

TM 55-1520-220-23-1 

Part 
Number 

1-100-490-04 

T53-L-11 Suffix A 

T53-L-11, -11 B 

T53-l-11C, -11D 

T53-L-13 Ser. No. Suffix A 

T53-L-13A 

J33C32, H33C32, 
P203NPPPS60160 
16819-11, 
62032RSJC3QLA 

ALl0lS-11-00 
and AL 1040-11-00 

ALl0lS-12-00 
and AL1040-12-00 

' ' 
*Unless otherwise known, the time since new on the quill assembly shall be established by assuming that 1 

the quill assembly has the same number of flight hours as the transmission either time since new and/or 
time since last overhaul, whichever is applicable. Requirement for establishment of proper record in 
accordance with TB 65-1500-307-24 is directed. 

Fl,ure 1-8 deleted. 
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SECTION VI - TORQUE DATA 

1-71. TORQUE DATA 

1-72. Description - Torque Data. This section 
covers torque requirements, torque wrenches, and 
torque tables as shown on different charts. These 
charts breakdown different torque application and 
various standa~d torque table. 

. 1-73. GENERAL TORQUE INFORMATION. 

Maximum allowable torque shall not be 
exceeded. 

1-74. Standard Torque Procedures and Require­
ment. Standard torque values ore not coiled out 
for individual maintenance procedures in this 
maintenance manual. Use Standard Torque 
Chart, table 1-5 to determine correct standard tor­
que. The torque values specified in table 1-5 ore 
based upon the combination of bolt strength, nut 
strength and loading application. Several charts 
exist which allow for determination of proper tor­
que value based solely on bolt and nut combina­
tion used. To determine the specific torque chart 
to be used, determine designation of both the bolt 
and nut combination to be tightened; find chart in 

. which both the bolt and nut ore listed and torque 
to value specified for fastener thread size used. In 
those instances where special torque values ore 
required, special torque is coiled out in the 
assembly instructions for the ports requiring 
special torque. 

a. Requirements Governing Application of 
Torque Loads. 

(1) Torque is expressed in inch-pounds or foot 
. pounds. One inch-pound (or one foot-pound) is the 
twisting force of one pound applied to a twist-type 
fastener (as a bolt or nut) with one inch (or one foot) of 
leverage. This twisting stress is applied to the 
fastener to secure the component. The torque values 
are listed as either stan,jard or special torques. Use 
the standard torque values listed in tables 1 -5 
through 1 -7. 

(2) Manufacturer-applied lubricant must not be 
removed nor additional lubricant added. 

1-94 Change 8 

(3) The bolts, nuts, and the surfaces they bear 
on must be clean, dry and free of lubricant (except as 
stated in (2), above). 

(4) The turning (drag) torque required to install 
a self-locking nut up to the point of final tightening · 
must always be added to the final torque value 
specified in table 1-5 or the maintenance instruction, 
as applicable . 

(5) Torques specified in maintenance 
instructions are spec al torques that take precedence 
over those in table 1-5. 

(6) Bolts and screws with strength of less than 
125,000 psi do not require a mandatory torque value. 
The nut-bolt combination will be tightened 
sufficiently to make a satisfactory joint. 

(7) Bolts and screws with strength of 125,000 
psi or higher must be torqued to'table 1-5 values 
(except as stated in preceding step (5)). 

(8) If extensions ore used such that the ex­
tensions and the torque wrench are not at right 
angles (9()0) to each other, the wrench or indicator 
reading must be corrected. (Refer to TM 
55-1500-204-25/1.) 

' (9) Any reuse of self-locking nuts will be 
governed by the values in table 1-5 and paragraph 
1-75. 

(10) The bolt must not be rotated during 
installation or torquing. 

b. Installation of Castellated Nuts on 
Non rotating (Static) Parts. Maximum applied torque . 
must not exceed the applicable values in table 1-5. 

c. Installation of Castellated Nuts on Rotating 
(Dynamic) Parts. When tightening castellated nuts 
on bolts. it is possible that the cotter pin holes will not 
line up with the slots in the nuts for the range of 
recommended installation torques. In such a case, 
the nut may be over-tightened just enough to line up 
the nearest slot with the cotter pin hole, but the 
maximum applied torque must not exceed 
MAXIMUM ALLOWABLE in table 1-5. 



d. Tightening bolt head end. 

E!~ 
Assure stack up of bolted lolnt wlll 
not allow bolt thread bottoming to 
occur. 

TM 55-1520-220-23-1 

When tightening the bolt head end is necessary, 
tighten to the high limit of torque value specified. 
If drag friction is evident during installation, add 
drag torque to torque value specified. Where 
maintenance instructions do not specify a torque 
value and bolt is not threaded into a nut, use 
Chart II for tension application. 

· Table 1-5. Standard Torque Chart (Sheet 1 of 5) 

TORQUE VALUE CHART I 
(For 125 KSI Bolts - Shear Application) 

MAXIMUM 
BOLT RECOMMENDED ALLOWABLE 

THREAD INSTALLATION TIGHTENING 
BOLT NUT SIZE TORQUE RANGE TORQUE 

AN3 thru AN20 AN316 10-32 12 to 15 in.-lb. 25 in.-lb. 
AN42 thru AN49 AN320 
ANl 73 thru AN186 AN341 1/4-28 30 to 40 in.-lb. 60 in.-lb. 
AN509 AN345 
AN525 AN364 5/16-24 60 to 85 in.-lb. 140 in.-lb. 

AN150401 
MS20004 thru MS20024 thru 3/8-24 95 to 110 in.-lb, 240 in.-lb. 
MS20033 thru MS20046 AN150425 
MS20073 thru MS20081 7/16-20 270 to 300 in.-lb, 500 in.-lb, 
MS24694 MS20341 
MS27039 MS20364 1/2-20 24 to 34 ft.-lb. 55 ft,-lb. 

MS21083 
NAS144 thru NAS158 MS25082 9/16-18 40 to 50 ft,-lb. 80 ft.-Ib. 
NAS220 thru NAS227 MS35650 
NAS333 thru NAS340 MS35691 5/8-18 55 to 65 ft,-lb. 116 ft.-lb. 
NAS464 MS51968 
NAS517 NAS1022 3/4-16 108 to 125 ft.-lb. 250 ft.-lb, 
NAS583 thru NAS590 
NAS623 7/8-14 125 to 150 ft.-lb. 350 ft.-lb, 
NAS1003 thru NAS1020 
NAS1202 thru NAS1210 1-12 183 to 275 ft,-lb. 500 ft.-lb. 
NAS1218 
NAS1297 1 1/8-12 250 to 350 ft.-lb. 750 ft.-lb. 
NAS1303 thru NAS1320 
NAS1351 (Non-Locking) 1 1/4-12 450 to 550 ft.-lb. 1250 ft.-lb. 
NAS1352 (Non-Locking) 

ALL THRE ACED STUDS 

NOTES: 1. The above values apply to any combination of bolt and nut shown. 

2 Drag torque must be added to recommended torque for self-locking nuts. 
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Table 1-5. Standard Torque Chart (Sheet 2 of 5) 

TORQUE VALUE CHART II 
(FOR 125 KSI BOLTS - TENSION APPLICATION) 

MAXIMUM 
RECOMMENDED ALLOWABLE 

THREAD INSTALLATION TIGHTENING 
BOLT NUT SIZE TORQUE RANGE TORQUE . 

AN3 AN256 NAS509 10-32 20 to 25 in.-lb. 40 in.-lb. 
thru AN310 NAS577 
AN20 AN315 NAS671 1/4-28 50 to 70 in.-lb. 100 in.-lb. 

AN42 
AN362 NAS679 
AN363 thru 5/16-24 100 to 140 in.-lb. 225 in.-lb. 

thru AN365 NAS687 
AN49 AN366 NAS696 3/8-24 160 to 190 in.-lb. 390 in.-lb. 
AN173 AN121576 thru 
thru thru NAS698 7/16-20 37 to 42 ft.-lb. 70 tt.-lb. 
AN186 AN121600 NAS1021 

AN509 
1/2-20 40 to 58 ft.-lb. 91 tt.-lb. 

MS9358 NAS1023 
AN525 MS20365 NAS1031 9/16-18 66 to 83 tt.-lb. 133 ft.-lb. 

MS20500 NAS1033 

MS20033 
MS21042 NAS1067 5/8-18 91 to 108 ft.-lb. 200 tt.-lb. 

thru 
thru NAS1068 

MS20046 
MS21045 NAS1291 3/4-16 191 to 208 ft.-lb. 416 ft.-lb. 

MS21047 NAS1329 
MS20073 thru NAS1330 7/8-14 208 to 250 ft.-lb. 583 tt.-lb. 

thru MS21049 NAS1473 
MS20081 NAS1474 1-12 308 to 458 ft.-lb. 833 tt.-lb. 

MS2.4694 
MS21051 

thru 80-004 1 1/8-12 416 to 583 ft.-lb. 1250 tt.-lb. 
MS27039 MS21056 thru 

MS21058 80-007 1 1/4-12 750 to 916 ft.-lb. 2083 tt.-lb. 

NAS220 thru 80-013 
thru MS21062 90-002 

NAS227 
MS21069 90-003 

NAS333 MS21076 110-061 

thru MS21083 110-062 

NAS340 MS21086 

NAS517 
MS21208 
MS21209 

N~623 MS21991 

NAS1003 
MS124651 

thru 
thru 

MS124850 
NAS1020 

NAS1202 
MS122076 

thru 
thru MS122275 

NAS1210 

NAS1297 

NAS1352 
(Non-locking) 
ALL THRE ACED 
STUDS 

... 

I NOTES; 1. The above values apply to any combination of bolt and nut shown. 
· 2. Drag torque must be added to recommended torque for self-locking nuts. 

205900•275-2B 
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Table 1-5. Standard Torque Chart (Sheet 3 of 5) 

TORQUE VALUE CHART Ill 
(For 160 KSI Bolts - Shear Applicatlon) 

MAXIMUM 
RECOMMENDED ALLOWABLE 

THREAD INSTALLATION TIGHTENING 
BOLT NUT SIZE TORQUE RANGE TORQUE 

• MS20004 AN256 NAS509 10-32 20 to 25 in.-lb. 40 in.-lb • 
thru AN310 NAS671 

MS20024 AN315 NAS679 1/4-28 50 to 70 in.-lb. 100 in.-lb. 
AN362 thru 

NAS144 thru NAS687 5/16-24 100 to 140 in.-lb. 225 in.-lb. 
thru AN366 NAS696 

NAS158 AN121576 · thru 3/8-24 160 to 190 in.-lb. 390 in.-lb. 
thru NAS698 

NAS583 AN121600 NAS1021 7/16-20 37 to 42 ft.-lb. 70 ft.-lb. 
thru thru 

NAS590 MS9358 NAS1023 1/2-20 40 to 58 ft.-lb. 91 ft.-lb. 
MS20365 NAS1031 

NAS1218 MS20500 NAS1033 9/16-18 66 to 83 ft.-lb. 133 ft.-lb. 
MS21043 NAS1067 

NAS1303 thru NAS1068 5/8-18 91 to 108 ft.-lb. 200 ft.-lb. 
thru MS21045 NAS1329 

NAS1320 MS21047 NAS1330 3/4-16 191 to 208 ft.-lb. 416 ft.-lb. 
thru NAS1473 

NAS1351 MS21049 NAS1474 7/8-14 208 to 250 ft.-lb. 583 ft.-lb. 
(Non-locking) MS21051 

thru 80-004 1-12 308 _to 458 ft.-lb. 833 ft.-lb. 
MS21056 thru 
MS21058 80-007 1 1/8-12 416 to 583 ft.-lb. 1250 ft.-lb. 

thru 
80-013 MS21062 1 1/4-12 750 to 916 ft.-lb. 2083 ft.-lb. 

MS21069 90-002 
thru 90-003 

MS21076 
MS21083 
MS21086 
MS21208 
MS21209 
MS21991 
MS124651 

thru 
MS124850 
MS122076 

thru 
MS122275 

I 
I 

NOTES: 1. The above values apply to any combination of bolt and nut shown. 

2. Drag torque must be added to recommended torque for self-locking nuts. I 
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Table 1-5. Standard Torque Chart (Sheet 4 of 5) 

TORQUE VALUE CHART IV 
(FOR 160 KSI BOLTS -TENSION APPLICATION) 

MAXIMUM 
RECOMMENDED ALLOWABLE 

THREAD INSTALLATION TIGHTENING 
BOLT NUT SIZE TORQUE RANGE TORQUE 

MS20004 MS21042 10-32 30 to 40 in.-lb. 70 ln.-lb. • 
thru 

MS20024 NAS577 1/4-28 75 to 95 in.-lb. 170 in.-lb. 
NAS1291 

NAS144 5/ 16-24 120 to 160 in.-lb. 340 in.-lb. 
thru 

NAS158 3/8- 24 25 to 28 tt.-lb. 53 tt.-lb. 

NAS583 
7/1 6-20 39 to 43 tt.-lb. 83 tt.-lb. thru 

NAS590 
1/2-20 53 to 71 tt.-lb. 125 tt.-lb. 

NAS1218 

NAS1303 9/16-18 83 to 100 ft.-lb. 183 tt.-lb. 

thru 
5/8-18 NAS1320 116 to 133 tt.-lb. 250 tt.-lb. 

NAS1351 3/4-16 200 to 216 tt.-lb. 444 tt.-lb. 
(Non-locking) 

7/8-14 333 to 375 tt.-lb. 708 tt.-lb. 

1-12 433 to 583 tt,-lb. 1041 tt.-lb. 

1 1/8-12 691 to 858 tt.-lb. 1541 tt.-lb. 

1 1/4-12 1441 to 1608 tt.-lb. 3041 tt.-lb. 

I NOTES: 1. The above values apply to any combination of bolt and nut shown. 

2. Drag torque must be added to recommended torque for self-locking nuts. 
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Table 1-5. Standard Torque Chart (Sheet 5 of 5) 

TORQUEVALUECHARTV 

BOLTS 

AN3 thru AN20 NAS464 
AN42 thru AN49 NAS1003 thru NAS1020 
ANl 73 thru AN186 NAS1202 thru NAS1210 

NAS1297 
NAS144 thru 158 NAS1303 thru NAS1320 
NAS333 thru NAS340 

SELF-LOCKING CASTELLATED NUTS 

~17826 NUT (THIN) MS17825 NUT 

MAXIMUM MAXIMUM 
RECOMMENDED ALLOWABLE RECOMMENDED ALLOWABLE 

THREAD INSTALLATION TIGHTENING . INSTALLATION TIGHTENING 
SIZE TORQUE RANGE TORQUE TORQUE RANGE TORQUE 

10-32 7 to 12 ln.-lb. 20 ln.-lb, 12 to 15 ln.-lb. 35 ln.•lb. 

1/4-28 25 to 35 ln.-lb, 45 ln.-lb. 30 to 40 ln.-lb. 80 ln,-lb. 

5/16-24 50 to 70 ln.-lb. 90 ln.-lb. 60 to 85 ln.-lb. 225 ln,-lb. 

3/8-24 70 to 90 in.-1!>. 125 ln.-lb. 95 to 110 ln.-lb. 325 ln.-lb. 

7/16-20 110 to 150 ln.-lb. 225 in.-lb. 270 to 300 ln.- lb. 575 ln.-lb. 

1/2-20 150 to 200 ln.-lb. 300 ln,-lb. 24 to 34 ft.-lb. 75 ft.-lb. 

9/16-18 200 to 300 ln.-lb. 400 ln.-lb. 40 to 50 ft.- lb. 91 tt.-lb. 

5/8-18 300 to 420 ln.-lb. 600 ln.-lb. 55 to 65 ft.-lb. 133 tt.-lb. 

3/4-16 45 to 62 tt.-lb. 91 ft.-lb. 108 to 125 tt.-lb. 233 tt.-lb, 

7/8-14 79 to 96 tt,-lb. 158 ft,-lb. 125 to 150 tt.-lb. 383 tt.-lb. 

1-12 125 to 150 tt.-lb; 250 tt.-lb. 183 to 275 tt.-lb. 566 tt.-lb. 

1 1/8-12 208 to 292 tt.-lb. 416 ft,-lb. 250 to 350 ft,-lb. 833 tt.-lb. 

1 1/4-12 292 to 375 tt.-lb. 583 ft,-lb. 450 to 550 tt.-lb. 1166 tt.-lb. 

NOTES: I The above values apply to any combination of bolt and nut shown. 

2 The maximum torque allowable is based on the strenght of the nut. 
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Table 1-6. Torque Values for Fluid Connectors 

*FLUID CONNECTORS TORQUE VALUE CHART 
HOSE END 

AN818 
FITTINGS 

ANO NAS591 THRU NAS596 
AL. TUBING STEEL HOSE ASSY 

(FLARE TUBING (MS28740 
TUBE MS33583 OR (FLARE AND DASH STEEL TUBING AL. TUBlNG 
SIZE MS33584) MS33584) MS28759) NO. 

3/16 30 to 40 90 to 100 70 to 100 
in.-lb. in.-lb. in.-lb. 

1/4 40 to 65 135 to 150 70 to 120 4 60 to 90 in.-lb. 48 to 96 
in.-lb. tn.-lb. tn.-lb. in.-lb. 

5/16 60 to 80 180 to 200 85 to 180 5 66 to 108 in.-lb. 60 to 108 
in.-lb. in.-lb. in.-lb. in.-lb. 

3/8 75 to 125 270 to 300 100 to 250 6 72 to 120 in.-lb. 72 to 120 
in.-lb. in.-lb. in.-lb. in.-lb. 

1/2 150 to 250 450 to 500 210 to 420 8 144 to 232 in.-lb. 120 to 216 
in.-lb. in.-lb. in.-lb. in.-lb. 

5/8 200 to 350 54 to 58 300 to 480 10 204 to 360 in.-lb. 144 to 360 
in.-lb. ft.-lb. in.-lb. in.-lb. 

3/4 300 to 500 75 to 83 41 to 70 12 300 to 540 in.-lb. 216 to 540 
in.-lb. ft.-lb. ft.-lb. in.-lb. 

1 41 to 58 100 to 116 58 to 95 16 42 to 58 ft.-lb. 480 to 696 
ft.-lb. ft.-lb. ft.-lb. in.-lb. 

1 1/4 50 to 75 20 50 to 75 ft.-lb, 50 to 75 
ft.-lb. ft.-lb. 

1 1/2 50 to 75 24 50 to 75 ft.-lb. 50 to 75 
ft.-lb. ft.-lb. 

1 3/4 28 60 to 90 ft.-lb. 62 to 90 
ft,-lb. 

2 32 75 to 110 ft.-lb. 75 to 110 
ft,-lb. 

2 1/2 40 150 to 175 ft.-lb. llO to 150 
ft.-lb. 

3 48 150 to 175 ft.-lb. 

4 64 200 to 225 ft.-lb. 
-

• Flareless tubing connections shall be tightened as follows: 
Tighten the MS21921 nut 1/6 to 1/3 turn (1 to 2 fiats) past point of sharp torque rise 
on all sizes and materials. The 1/16 to 1/3 turn (preformed after the presetting 205900_275.6 
operation) is the final installation torque. 
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Table 1-7. Torque Values for Studs 

STEPPED ~UDS STRAIGHT STUDS 

Types A and B 
are driven 
from nut end. 

Stud Size 

Nut* Stud 
End End 

10-32 1/4-20 

1/4-28 5/16-18 

5/16-24 3/8-16 

3/8-24 7/ 16-14 

9/16-20 1/2-13 

1/2-20 9/16-12 

9/16-18 5/ 8-11 

5/8-18 ·11/16-11 

-.,..., 
I I 
I I 
I I 
I I 
I I 
I I 
L.! 

,-. 
I I 
I t 
I I 
I I 
I : 
I I 
I I 
1--1 ----

Type A 

A 
I I 
I I 
I I 
I I 
I I 
o I 
......J 

,-, 
I : 
I I 
I I 
I I 
I I 
I I 
I : 
:,...._.J -

Type B 

Torque Value 
Pound - Inches 

30- 40 30- 40 

50- 110 50- 80 

100- 240 100- 160 

175- 475 175- 325 

250- 725 . 250- 525 

400-1150 · 400-· 850 

600-1650 600-1150 
---

900-2400 900-1700 

Types X and Y 
are driven 
from nut end. 

. Stud Size 

Nut* Stud 
End End 

10-32 10-24 

1/ 4-28 1/4-20 

5/16-24 5/16-18 

3/8-24 3/8-16 

7/16-20 7/16-14 
... 

1/2-20 . 1/2-13 

9/16-18 9/16-12 
-·· ·-- -- - --
5/8-18 5/8-11 

• For nut torque refer to applicable chart for type of nut used. 

--. 
I I 
I I 
I I 
I I 
I I 

LJ 

'i""7 
I I 
I I 
I I 
I I 
I I 
I I 
l-..! .......... 

Type X 

=i 
I I 
I I 

: I 
I I 
!,..._• 

r-, 
I I 
I I 
I I 
I I 
I I 
I I 
:.....J ....__. 

Type Y 

Torque Value 
Pound - Inches 

30- 40 

50- 95 50- 70 

100- 225 100- 130 

175- 375 175- 250 

250- 650 250- 400 
: 

400-1000 400- 700 

600-1450 500-1050 
·- - - ----~ --------

900-2000 700-1400 

2129Q0-6oA 
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I WARNING I 
Do not exceed the maximum value: 
overstressing of the nut or bolt may 
result. 

g. Torque-Tightening Porcedures. 

( 1) Tighten at a uniformly increasing rate until the 
desired torque is obtained. In some cases, where 
gaskets or other parts cause a slow permanent set, the 
torque must be held at the desired value until the 

I material is seated or retorqued after a period of time. 

NOTE 

When applying torque to a series of bolts 
on a flange or in an area, select a median 
value. If some bolts in a series- are 
torqued to a minimum value and others 
to a maximum, force is concentrated on 
the tighter bolts and is not distributed 
evenly. Such unequal distribution of 
force may cause bolt failure. 

(2) It is not desirable to tighten to the final 
torque value during the first drawdown; uneven 
tension can cause distortion or overstressing of parts. 
Seat and torque mating parts by gradually drawing 

down the bolts or nuts until the parts are seated 
firmly. Then loosen each one separately and apply 
final tightening. Tightening, in a diametrically 
opposite (staggered) sequence is desirable in most 
cases. Do not exceed listed maximum torque values. 

Whan chllllng or heating parts during 
auambly do not torque nuts or bolts un­
tll the part returns to room tem­
perature. If the part has bean heated, 
the fastener may loosen as the part 
cools. If the part has bean chlllad, the 
fastener may be ovarstrauad as the part 
expands. · 

. - . 

h. Hose and Tube Fitting Assembly Procedures 
(figure 1-11 ). 

i. Decimal Equivalent Conversions. (figure 
1-12.) 

j. Dimensions and Tolerances. 

(1) Dimensions in this manual are normally in 
inches, unless otherwise specified, and decimal 

All data on page 1-103 is deleted, including figures 1-9 and 1-10. 
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L 

110 COllllt:CTION 

Ct:IITt:11 OF 011 IVt: Ct:IITt:11 OF Wllt:IICH 

Ol't:NING 

Figure 1-9. Measuring effective length of extension wrench 

i------E------+---------L--------~ 

TW Actual torque value by torque wrench. 

TA Actual torque value applied to fastener. 

L = 'lbrque wrench effective length. 

E = Extension length 

TW = TAX L 
L + E 

265 X 8 
8 + 2 

Figure 1-10. Torque application 

2120 
---rc, = 212 In.Lb 
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fractions thereof. Common fractions are used to refer 
to rivets, cables, raw stock, and other items supplied 
in fractional sizes, and sometimes for an estimated or 
nominal dimension which cannot or need not be more . 
precise. Angles are stated in degrees and common 
fractions. 

(2) Tolerances on dimensions in decimal 
fractions of an inch can be determined by the number 
of decimal places, unless otherwise specified, as 
shown below. Tolerances on angles are in common 
fractions of a degree. 

1-75. Reuse of Self-Locking Nuts. The following 
information provides application and reuse procedure 
for self-locking nuts. For additional information. refer 
to TM 55-1500-204-25/1 . 

I WAINING I 
Self-locking nuts shall not be reused in 
applications where failure could cause 
1088 of the aircraft or endanger life. 

a. General. New self-locking nuts or bolts provide 
tight connections which will not loosen under 
vibration. Self-locking nuts or bolts approved for use 
on aircraft meet critical specifications as to strength, 
corrosion-resistance and temperature. Reuse of self~ 
locking nuts or bolts are limited to those nuts and 
bolts that meet the mm1mum requirements 
established in table 1-8 for drag or breakaway torque 
values. 

(1) Self-locking nuts come in two general · 
types: metallic lock type which are all metal. and 
nonmetallic which have nonmetallic locking insert. 
Nonmetallic self-locking nuts should not be subject to 
temperatures in excess of 250 degrees F (121 
degrees C). 

(2) Self-locking bolts come in three general 
types: a round pellet, a hex pellet, or a trip type insert 
is placed in the threaded area to provide the self­
locking feature. In addition to checking for breakaway 
torque values listed in table 1-8. the bolts should be 
checked for loose or missing inserts. 

1. Assemble the nut first running it up over the 
thread relief between the two threaded sections, 
and on to the upper thread so that the recess faces 
the thread relief and projects about 1/32 inch 

1-104 

over it. 
2 . Grasp the back-up washer on the O.D. and 

squeeze between thumb and forefinger. Thread 
the end of the fitting into the inside diameter so 
that the bevel shaped washer has the bowed-out 
position toward the end of the fitting. Do not use 
any lubricant. Thread the fitting all the way 
through washer until washer is free at the relief 
section. Pick off any slivers of plastic material 
that may be cut free by this process. · 

3. Press the washer into the nut recess. Bring the 
nut down to meet the washer at the relief section 
so that the fitting threads will not interfere with 
placement of the washer . 

4 . Lubricate the male threads of fitting and packing. 
Assemble the packing to the fitting and position 
the nut so that the packipg is pressed against the 
lower threaded section. 

5. Thread the bulkhead fitting assembly into the boss 
until packing contacts the boss countersink. Then, 
holding the nut in position, turn the fitting in from 
1-1/2 - 2-1/2 turns, according to the outlet position 
desired. Tighten the nut to the proper torque. 

PACKING ) 

BOSS____..:.,-.:_ .,=='-----_J 

204060-1000 B 

Figure 1 • 1 1 . Hose and tube fitting-assembly procedures (Sheet 1 of 2) 
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BULKHEAD FITTING 

1. Lubricate the fitting end. Assemble the nut to the 
fitting until the washer face of the nut lines up 
with the upper corner of the seal groove. 

2. Lubricate the packing and assemble the packing to 
the groove on the fitting so that it contacts the nut . 

3. Screw the fitting and nut simultaneously into the 
boss until the seal contacts the chamfer at the 
face of the boss and until the nut contacts the 
boss . 

4. Position the fitting by either turning in as much as 
3/4 turn (+270 degrees) or turning out as much as 
1/4 turn (-90 degrees) . Assemble the line to the 
fitting to check the alignment of the fitting. Tighten 
the nut to the proper torque. ~ 

UNION 

1. Lubricate the packing and assemble the packing to 
the relief on the union. 

2. Thread the union into the box until contact is 
made with the surface of the boss . 

3. Tighten the union to the proper torque value. 

2040(,0.78-211 

Figure 1-11 . Hose and tube fitting - assembly procedures (Sheet 2 of 2) 

b. Application. Bolts, studs, or screws of 5/16-
inch diameter and over, with cotter pin holes, may be 
used with self-locking nuts provided the cotter pin 
holes are free from burrs. Burrs on cotter pin holes 
tend to tear the nonmetallic inserts. Bolts and screws 
of 1 /4-inch diameter and under, with cotter pin 
holes, may be used with self-locking nuts only in an 
emergency for circle red X condition (one time flight). 
They will be replaced before the next flight with the 
specified type. Observe torque notes on illustrations 
and text where applicable to prevent clamp-up on 
lugs to avoid preloading of the control system 
components due to improper torque. The nuts which 
are attached to the structure must be attached in a 
positive manner to eliminate the possibility of their 
rotating or misaligning when the tightening is to be 
accomplished by rotating the bolts or screws. The 
manner of attachment must permit removal without 
Injury to the structure -and the replacement of the 
nuts. Round or chamfered-end bolts must extend at 
least the full round or chamfer through the nut. Flat 
end bolts must extend at least 1 /32-inch through the 
nut. 

[:::~~~~'.~~::] 
If any size self-lockfng nut under 3/8-
inch can be run down with the fingers 
after the locking feature engages the bolt 
or stud, indicating the locking friction 
does not exist. the nut or friction device 
shall be replaced. These values for self­
locking nuts over 3/8-inch are to be used 
only for determining continued 
serviceability. The values apply only 
when the nut is being run down on the 
mating threads prior to reaching the 
clamp-up point. Standard torque values 
for final tightening are shown in table 1-
6. 

NOTE 
The final torque value for self-locking 
nuts must be determined by adding the 
free running torque (torque wrench 
reading) to the specified torque value. 
(The free running torque 11 the torque 
required to overcome the friction of the 
nut running down the bolt thread prior to 
tightening.) 

1-lOI 
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Frac­
tion 

Decimal 
Equivalent 

1/64 -- 0.015625 
1/32 -- 0.03125 
3/64 -- 0.046875 
1/16 -- 0.0625 

5/64 - 0.078125 
3/32 - 0.09375 
7/64 - 0.109375 
1/8 - 0.125 

9/64 - 0.140625 
5/32 - 0.15625 

11/64 - 0.171875 
3/16 --- - 0.1875 

13/64 - 0.203125 
7/32 -· -- 0.21875 

15/64 - 0.234375 
1/4 - 0.250 

17/64 -0.265625 
9/32 -0.28125 

19/64 - 0.296875 
5/16 -0.3125 

21/64 -0,328125 

1-108 

Frac­
tion 

Decimal 
Equivalent 

11/32 - 0.34375 
23/64 - 0.359375 
3/8 - 0.375 

25/64 - 0.390625 

13/32 -- 0.40625 
27/64 - 0.421875 
7/16 - 0.4375 

29/64 -- 0.453125 

15/32 - 0.46875 
31/64 - 0.484375 

1/2 - 0.500 
33/64 - 0.515625 

17/32 - 0.53125 
35/64 - 0.546875 
9/16 - 0.5625 

37/64 - 0.578125 

19/32 - 0.59375 
39/64 - 0.609375 
5/8 -· 0.625 

41/64 - o. 640625 
21/32 - 0.65625 

Figure 1-12. Decimal equivalent conversions 
• 

Frac­
tion 

Decimal 
Equivalent 

43/64 - 0.671875 
11/16 - 0.6875 
45/64 - 0.703125 
23/32 - 0.71875 

47/64 - 0.734375 
3/4 · - 0.750 

49/64 - 0.765625 
25/32 -- o: 78125 

51/64 - 0.796875 
13/16 - 0.8125 
53/64 - 0.828125 
27/32 - 0.84375 

55/64 - 0.859375 
7/8 - 0.875 

57/64 - 0.890625 
29/32 - 0.90625 

59/64 - 0.921875 
15/16 - 0.9375 
61/64 - 0.953125 
31/32 - 0.96875 
63/64 - 0,984375 

204900-188 
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Table 1-8. Minimum Breakaway Torque (Note 1) For UHd 
All-Metallic and Nonmetallic Self-Locking Nut1 

Nut Size 

10-32 
1 /4-28 

6/16-24 
3/8-24 

7/16-20 
1 /2-20 

9/16-18 
6/8-18 
3/4-16 
7/8-14 

1-12 
1 1/8-12 
1 1/4-12 
1 3/8-12 
1 1/2-12 

4-40 
6-32 
8-32 
10-24 

1/4-20 
6/16-18 
3/8-16 

7/16-14 
1/2-13 

9/16-12 
6/8-11 
3/4-10 
7/8-9 

1-8 
1 1 /8-7 
1 1/4-7 
1 3/8-6 
1 1/2-6 
1 3/4-6 

FINE THREAD 

COARSE THREAD 

Minimum Breakaway Torque 
(ln-Lbl) (Note 1) 

NOTE 2 
NOTE 2 

6.5 
9.6 
14.0 
18.0 
24.0 
32.0 
50.0 
70.0 
90.0 
117.0 
143.0 
180.0 
210.0 

NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 
NOTE 2 

7.6 
12.0 
16.5 
24.0 
30.0 
40.0 
60.0 
82.0 

110.0 
137.0 
165.0 
200.0 
230.0 
300.0 

NOTE 1: Minimum breakaway torque i1 defined as the torque nece11ary to 1tart the nut off the bolt with no axial 
load on the nut and with the bolt completely through the nut. 

NOTE 2: Te1t nut for minimum breakaway torque by attempting to inHrt a matching bolt by hand. ReuH only 
thON nut1 that cannot be tightened down with fingers after the locking action engages bolt or 1tud. Nuts that do 
not meet the minimum breakaway torque shall not be used. 

1·101/<1·108 bluk) 
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CHAPTER 2 

AIRFRAME 

SECTION I - FUSELAGE 

2-1. FUSELAGE. 

2-2. Deacription - FuNlage. The fuselage 
assembly consists of two main sections: the forward 
section and aft section (tailboom). The forward 
section includes the cabin area. power plant. main 
rotor and landing gear. The aft section includes the 
tailboom, elevator, driveshafts. gearboxes. and tail 
rotor. (Figure 2-1.) 

2-3. FUSELAGE STRUCTURE. 

NOTE 

Refer to maintenance allocation chart. 
Appendix B to determine maintenance 
responsibility for apecific structural 
repairs. 

2-4. General Information. Paragraph 2-5 through 
2-14 provides general information necessary for 
repair of fuselage structure. 

2-6. Type of Conltruction. (Figure 2-1 and 2-~.) 

a. Forward Section Conltruction. Two main 
beams with transverse bulkheads, make up the 
primary structure. The primary structure provides 
suppon for the cabin section. fuel cells. transmission, 
landing gear, engine. and tailboom. The forward 
section employs aluminum alloy and fiberglass skins, 
aluminum alloy honeycomb panels. and titanium 
work decks and firewalls. 

b. Aft Section Construction. The aft section 
(tailboom) is a semimonocoque structure. employing 
aluminum and magnesium alloy skins. longerons. 
bulkheads and stringers. The venical fin consists of 
aluminum alloy forward and aft spars. aluminum 
alloy trailing edge extrusion. and aluminum alloy ribs 
and skins. 

2-8. lnveltigatlng Damage. a. Remove grease, 
dirt, and paint in area of damage so that the extent of 
damage can be determined. 

b. Inspect structure for dents. scratches, 
abrasions. punctures. cracks. distortion and 
corrosion. Deep scratches, nicks. and abrasions shall 
be treated as cracks. 

c. Inspect all riveted and bolted joints in vicinity 
of damaged area for sheared. loose. or missing rivets 
and bolts. Inspect for elongated rivet and bolt holes. If 
there is any doubt whether a rivet or bolt has failed, 
remove the fastener for inspection. 

d. Inspect all adjacent structure for secondary 
damage that may be resulted from a shock load 
transmitted from the primary damage. 

2-7. CIH1ification of Damage and Types of 
Repair. After the extent of damage has been 
determined, the damage should be classified as 
negligible, repairable, or damage necessitating 
replacement of pans. Definitions of damage 
classification and types of repairs are as follows: 

a. Negligible damage is that damage which may 
be allowed to exist as it, or corrected by some simple 
procedure without placing restrictions on flight. 

b. Repairable damage is damage exceeding 
negligible damage limits. but not so severe as to 
warrant replacement. 

c. Damage requiring replacement of pans is 
damage which cennot be repaired by practical means, 
or damage which exceeds the limits specified as 
repairable. 

d. Mechanical damage includes, but is not 
limited to, abrasions, cracks, nicks, dents. scratches, 
distortion and wear. Corrosion damage is usually 
identified by a scaly or blistered appearance, powdery 
deposits, and etching or pitting of metal surf ace. 

e. Riveted repairs. The finished aluminum alloy 
pans and magnesium alloy sheets used in the 
helicopter are heat treated. Only rivets and/or bolted 
repairs shall be permitted. For instructions on the use 
and installation of rivets. refer to TM 55-1500-204-
26/1. 
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1. NON compartment door 
2. Main rotor 
3. Engine air Inlet filter 
4. Engine cowling 
I. Drlvelh1ft covers 
I. Tall rotor 
7. Tall llcid 

8. Elevator 
8. Tallboom 

10. Compartment doon . 
11 . Lending .... , 
12. Cargo door 
13. CNW door 
14. Traftlffllulon oowllng 

20000-1067 

Figure 2-1. Hellcopta UNmbly 
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BS 19,.3 

1as.,i I 
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FS 
5.08 

AFT SECTION S'rRUCTURE (TAILBOOM) 

204030-1014B 

Figure 2-2. FUNlage structure 
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f. Welded repairs. For weld repair information to 
components, such as tailpipe and spot welds, refer to 
TM 55-1500-204-25/1. Weld repair procedures for 
the tailpipe, refer to paragraph 4-47. 

2-8. Support of Structure During Repair. 
a. Assemble Helicopter. 

(1) Support helicopter on landing gear. 

(2) If landing gear removal is required, 
accomplish the following_ steps: 

(a) Fabricate wooden, padded supports, 
contoured to fore and aft and transverse main 
structural members. 

(b) Lift helicopter and remove landing gear. 
(Refer to paragraph 1-48 for hoisting instructions.) 

(c) Position supports under structure and 
lower helicopter. 

(d) Leave hoist attached to mast nut. 

b. Support of Tailboom. 

( 1) Support tailboom on suitable cradle or 
fabricate two supports as shown in figure 2-3. 

(2) Attach forward support to tailboom attach 
holes, using same size bolts used in installing 
tailboom on the forward fuselage. Locate aft support 
under bulkhead at station 194.30. 

2-9. Location of Leveling Points. (Refer to 
paragraph 1 -37 for leveling instructions.) 

2-10. Principal Dimensions. See figure 2-4 for 
principal dimensions. 

2-11. Reference Lines. See figure 2-5 for major 
reference lines. Definitions of reference Ii nes follows: 

a. Fuselage Station Lines. Station lines (FS) are 
vertical reference lines against the helicopter which 
are used to locate major assemblies and parts of the 
structure. FS numbers indicate the distance in inches 
from a line of origin, located approximately 7.60 
inches aft of the most forward nose contour and 
designated as Station 0 (figure 2-2). 

b. Boom Station Lines. Boom station lines (BS) 
are reference lines perpendicular to the centerline of 
the tailboom. Boom Stations indicate the distance in 
inches from a line of origin, located on the forward 
surface of the boom structure (BS 0.0) (figure 2-2). 

c. Waterlines. Waterlines (WL) are horizontal 
reference lines (viewed from the side or front of 
helicopter) used to locate major assemblies and 
parts of the structure by a number indicating the 
distance in inches from a line or origin located below 
the lower skin contour and designated as Water Line 
0 (figure 2-2). 

d. Buttock Lines. Buttock lines (BL) are vertical 
reference lines as viewed from front of helicopter 
used to locate major assemblies and parts of the 
structure by a number indicating the distance in 
inches on each side of the helicopter centerline, 
which is designated as Buttock Line O (figure 2-2). 

2-12. Structural Repair Materials. Structural 
repair materials are listed in table 2-1 . 

Table 2-1. Structural Repair Materials 

Item Ref. No. 
No. Description and FSCM NSN 

1 Aluminum Alloy Extrusion, QQ-A-200/11 9540-00-052-7087 
AND 10134-1205, 7075-T6 (81348) 

2 Aluminum Alloy Extrusion, QQ-A-200/11 9540-00-394-9866 
NAS344-63, 7075 T6 

3 Aluminum Alloy Sheet, QQ-A-250/5 
0.008 inch thick, 2024-T3 (881348) 

4 Aluminum Alloy Sheet, QQ-A-250/5 9535-00-167-2274 
0.012 inch thick. 2024-T3 (81348) 
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Table 2-1. Structural Repair Materials (Cont) 

Item Ref. No. 
No. Description and FSCM NSN 

5 Aluminum Alloy Sheet. QQ-A-250/5 
0.012 inch thick, 2024-T4 (81348) 

6 Aluminum Alloy Sheet QQ-A-250/5 9535-00-236-7091 
0.012 inch thick, 7075-T6 (81348) 

7 Aluminum Alloy Sheet, QO-A-250/5 9535-00-232-0543 
0.016 inch thick, 2024-T3 (81348) 

8 Aluminum Alloy Sheet, QQ-A-250/5 9535-00-167-2277 
0.020 inch thick, 2024-T3 (81348) 

9 Aluminum Alloy Sheet, QO-A-250/5 
0.020 inch thick, 2024-T4 (81348) 

10 Aluminum Alloy Sheet, QQ-A-250/13 9535-00-086-9808 
0.020 inch thick, 7075-T6 (81348) 

11 Aluminum Alloy Sheet. QQ-A-260/5 9535-00-167-2278 
0.025 inch thick, 2024-T3 (81348) 

- 12 Aluminum Alloy Sheet. OQ-A-250/5 
0.026 inch thick, 2024-T4 (81348) 

13 Aluminum Alloy Sheet, QQ-A-250/13 9535-00-086-9864 
0.025 inch thick, 7075-T6 (81348) 

14 Aluminum Alloy Sheet, OO-A-250/5 9535-00-086-9729 
0.032 inch thick, 2024-T3 (81348) 

15· Aluminum Alloy Sheet. QQ-A-250/5 9535-00-086-9729 
0.032 inch thick, 2024-T4 (81348) 

16 Aluminum Alloy Sheet, QQ-A-250/13 9535-00-249-5811 
0.032 inch thick, 7075-T6 (81348) 

17 Aluminum Alloy Sheet, QQ-A-250/5 9535-00-167-2280 
0.040 inch thick, 2024-T3 (81348) 

18 Aluminum Alloy Sheet, QO-A-250/13 9535-00-084-4581 
0.040 inch thick, 7075-T6 (81348) 

19 Aluminum Alloy Sheet, QQ-A-250/5 9535-00-232-0569 
0.050 inch thick, 2024-T3 (81348) 

20 Aluminum Alloy Sheet QQ-A-250/5 
0.050 inch thick, 2024-T4 (81348) 

21 Aluminum Alloy Sheet, QO-A-260/13 953 5-00-086-9465 
0.050 inch thick, 7075-T6 (81348) 
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Table 2-1. Structural Repair Material• (Cont) 

Item Ref. No. 
No. Deecriptlon and FSCM NSN 

22 Aluminum Alloy Sheet, QQ-A-260/6 9536-00-232-0378 
0.063 inch thick, 2024-T3 (81348) 

23 Aluminum Alloy Sheet, QQ-A-260/6 9636-00-288-.0675 
0. 100 inch thick, 2024-T3 (81348) 

24 Aluminum Alloy Sheet, QQ-A-260/6 
0.126 inch thick, 2024-T4 (81348) 

24.1 Aluminum Alloy Tubing QQ-A-300-3B 
0.083 inch thick, 4 inch 
diameter, 2024-13 

26 Aluminum Alloy Tubing, QQ-A-200/3 4710-00-278-6376 
0.096 inch thick, 4 inch diameter, 
2024-T3 

26 Aluminum Honeycomb, MIL-C-74380 6880-00-926-4648 
0.260 Inch thick, 6062 (81349) 

27 Aluminum Honeycomb, MIL•C· 74380 
(81349) 

28 Aluminum Honeycomb, MIL-C-74380 6880-00-926-4660 
0.600 inch thick, 6062 (81349) 

29 Alumi.num Honeycomb, MIL-C-74380 6680-00-926-4661 
0. 760 inch thick, 6062 (81349) 

30 Asbestos Cloth, J-M89 (92798) 

31 Cellophane, PD600 (82348) 8136-00-753-4646 

32 Fibergla11, 181 weave MIL-C-9084 
(81349) 

33 Magnesium Alloy Sheet and Plate, QQ-M-44 9636-00-6 76-6983 
0.026 inch thick, AZ31 B-H24 

34 MagneIium Alloy Sheet and Plate, QQ-M-44 9636-00-642-4 706 
0.032 inch thick, AZ31 B-H24 

36 MagneI.lum Alloy Sheet and Plate, QQ-M-44 9636-00-642-4704 
0.040 Inch thick, AZ31 B-H24 · 

36 Nylatron, 0.082 inch thick Fed. Spec. LP418 9390-00-013-8980 
(81348) 

37 PlexlglH Sheet MIL-P-8184 9330-00-634-8631 
0.080 Inch thick (81349) 
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Table 2-1. Structural Repair Material• (Cont) 

Item Ref. No. 
No. ' Description and FSCM NSN 

38 Plexiglas Sheet MIL-P-8184 9330-00-634-8632 , 
0.100 inch thick (81349) 

39 Plexiglas Sheet Acrylic MIL-P-5426 
0.080 inch thick (81349) 

40 Plexiglas Sheet Acrylic MIL-P-6426 9330-00-202-1890 
0.125 inch thick, Type II (81349) 

41 Plexiglas Sheet Acrylic Modified MIL-P-8184 9330-00-634-8633 
0.126 inch thick (81349) 

42 Plexiglas Sheet Acrylic Modified MIL-P-8184 9330-00-634-8834 
0.160 inch thick, 56 (81349) 

43 Plexiglas Sheet Acrylic Modified MIL-P-8184 9330-00-634-8636 
0. 187 inch thick, 66 (81349) 

44 Rivet, Blind, Flush Head CR2263-4-1 
(11816) 

44.1 Rivet, Blind, Flush CR 2248-6-3 6320-00-918-9634 
head 

44.2 Rivet, Blind, Protruding NAS1738B-6 
head (80206) 

45 Rivet, Blind, Structural Pull Stem, MS20600-B4-W1 6320-00-682-3273 
Protruding Head (80206) 

46 Rivet, Blind, Universal Head CR2249-4 
(11816) 

47 Rivet, Blind, Universal Head CR2249-6 
(11816) 

48 Rivet, Solid, Aluminum Alloy, MS20426AD3 
Flat Head (96906) 

49 Rivet, Solid, Aluminum Alloy, MS20428AD4 
Flat Head (96906) 

60 Rivet, Solid, Aluminum Alloy, MS20426AD& 
Flat Head (96906) 

61 Rivet, Solid, Aluminum Alloy, MS20470AD4 
Univer11I Head (96906) 

62 Rivet, Solid, Aluminum Alloy, MS20478AD6 
Unlver11l Head (80206) 

2-7 



TM 66-1620-220-23-1 

Table 2-1. Structural Repair Material■ (Cont) 

Item 
No. Description 

53 Rivet 

53.1 Rivet, Universal 

54 Steel Sheet, 
0.040 inch thick, 4130 CON0-N 

55 Steel Sheet, 
0.063 inch thick, 4130 CON0-N 

56 Steel Sheet, Corrosion Resistant, 
0.016 inch thick, Type 321, 1 /4 hard 

57 Steel Sheet, Stainless, 
Type 301, 1 /2 hard 

58 Steel Sheet, Stainless 
0.032 inch thick, Type_ 321, 1 /4 hard 

59 Stringer, Bell ST0120-021-32 

60 Tedlar, PVF 
#40S 

61 Titanium, 0.020 inch thick 

2-13. Skin Identification. Refer to figures 2-6 and 
2-7 for skin identification. 

NOTE 

Corrosion inspection and repair per TM 
43-0106. 

2-14. Corrosion Control. a. General: Corrosion 
is usually attributed to two factors: location of 
operation and fabrication process of parts. Corrosion 
is caused by presence of salt in moist air, certain 
chemicals in water, elements in the metal, treatment 
of parts, and contact of dissimilar metals. Corrosion 
will not normally be as prevalent on painted, clad, or 
plated surfaces. 

Corrosion on painted parts is usually 
characterized by a scaly or blistered appearance, and 
sometimes by discoloration of paint. Corrosion on 
clad or plated parts is recognized by a dulling and 

2-8 

Ref. No. 
and FSCM NSN 

MS20600A04 

CR 2249-6-3 5320-00-779-0300 
(11815) 

MIL-S-18729 9515-00-528-4783 
(81349) 

MIL-S-18729 9515-00-683-9294 
(81349) 

MIL-S-6721 

MIL-S-6721 

MIL-S-6721 

(97499) 

(82348) 

MIL-T-9046 

pitting of the surface and is sometimes accompanied 
by a whitish or reddish powdery deposit. The extent 
and forms of corrosion may be determined by 
examination and visual inspection. A pointed 
inatrument may be used to make the test. Care should 
be taken to avoid further damage. In some cases the 
area must be cleaned to remove scales and powdery 

. deposits before examination can be made. 

( 1) Superficial Corroaion. This type is the 
least serious on alclad parts. After deposits are 
removed, an etching will be noticed which results in 
the clad surf ace having a series of hills and valleys. 
Provided the etching has not reached the core, the 
effect on the strength of the metal is negligible. 
Corrosion of this same type on non-clad alloy parts is 
serious. 

(2) Electrolytic Corrosion. There are two 
major causes for this type corrosion: contact between 
dissimilar metals and condensation. When dissimilar 
metals come in contact with each other with moisture 



present, an electrical current flows between the 
metals producing chemical by-products that dissolve 
one of the metals. Corrosion caused by condensation 
is a result of exhaust gases, battery acid, etc., 
contacting the metal. 

(3) lntergranual Corrosion. This form of 
corrosion is not easily detected. It is caused by 
imperfect heat treatment and occurs mostly in unclad 
structural alloy parts. It is the most dangerous form of 
corrosion for sheet F~ock because the strength of the 
metal can be lowered without visible structure 
indications. 

(4) Streu Corrosion. This form occurs in a 
part along the lines of cold working, if the part has 
been stressed too high without proper heat 
treatment. 

TM 66-1620-220-23-1 

(5) Galvanic Corrosion. Galvanic corrosion 
occurs when dissimilar metals are in contact and an 
external circuit is provided by the presence of a 
buildup of corrosion at the joint between the metals. 
For example, aluminum and magnesium skins riveted 
together form a galvanic couple if moisture and 
contaminations are present. When aluminum pieces 
are attached with steel bolts or screws, galvanic 
corrosion can occur between the aluminum and the 
steel. Metals grouped together as illustrated in the 
following chart have no strong tendency to produce 
galvanic corrosion and are relatively safe to use in 
contact with each other. The coupling of metals from 
different groups in the chart will usually result in 
galvanic or accelerated corrosion of the metal higher 
on the list. The farther apart the metals are in the 
chart, the greater will be the galvanic tendency, as 
can be determined by measurement of the electrical 
potential difference between them. 

. 
. . . . 
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ITEM NAME MATERIAL SPECIFICATION CONDITION THICKNESS 

1 Nose Skin 2024 Al Aly QQ-A-260/6 T42 0.020 
2 Wind ah le Id Acrylic Plastic MIL-P-8184 0.187 
3 Center Skin 2024 Al Aly QQ-A-362 T3 0.026 
4 Inboard Skin 2024 Al Aly QQ-A-362 T3 0.026 
6 Outboard Skin 2024 Al Aly QQ-A-362 T4 0.026 
6 Panel 

Upper Skin Titanium MIL-T-9046 0.012 
Core Al Aly Honeycomb MIL-C-7438 0.376 
Lower Skin Glaaa Fabric 299-947-037, Type E 

7 Deck RH 
Upper Skin Titanium MIL-T-7993 0.016 
Core Al Aly Honeycomb 299-947-069 0.600 
Lower Skin Glaaa Fabric 299-947-067 

8 Deck Center 
Upper'Skin Titanium MIL-T-9046 0.016 
Core Al Aly Honeycomb MIL-C-7438 0.600 
Lower Skin Glaaa Fabric 299-947-012, Type VIII 

9 Pan Aaaembly 6061 Al Aly QQ-A-327 0 0.032 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

20O00-1036-1B 

Figure Z-1. Forward fUNlage 1ldn1 (Sheet 1 of 3) 
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ITEM NAME MATERIAL SPECIFICATION CONDITION THICKNESS 

10 Deck 
Upper Skin Titanium MIL-T-9046 0.016 
Core Al Aly Honeycomb MIL-C-7438 0.600 
Lower Skin Glaa1 Fabric 299-94 7-018 

11 Door 
Outer Skin Glea1 Fabric 299-947-012, Type VIII 
Core Al Aly Honeycomb MIL-C-7438 0.260 
Inner Skin Glaa1 Fabric 299-947-012, Type VIII 

12 Door Same ea item 11 
13 Door Same ea item 11 
14 Panel 

Outer Skin Glau Fabric 299-947-012, Type VIII 
Core Al Aly Honeycomb MIL-C-7438 0.600 
Inner Skin GIHI Fabric 299-947-012, Type VIII 
Sealer Neoprene impregnated 

nylon cloth 
16 Panel Same ea item 14 
16 Panel 

Outer Skin Gla11 Fabric 299-947-018 0.016 
Core Al Aly Honeycomb MIL-C-7438 0.600 
Inner Skin GIHI Fabric 299-947-018 

17 Cargo Door 2024 Al Aly QQ-A-260/6 T4 0.026 
18 Poat 2024 Al Aly QQ-A-362 T4 0.032 
19 Crew Door 2024AIAly QQ-A-260/6 T4 0.020 
20 Non Door 

Outer Skin GIHI Fabric 299-947-012, Type VIII 
Core Al Aly Honeycomb MIL-C-7438 0.260 
Inner Skin Gleal Fabric 299-94 7-012, Type VIII 

21 Cover Titanium MIL-T-9046 0.018 
Outer Skin Al Aly Honeycomb 299-947-0H 0.600 
Core Glau Fabric 299-947-067 
Inner Skin 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

204900-1036-2B 

Figure 2-1. Forward fuNlag• lldna (Sheet 2 of 3) 

2-13 



TM 11-1120-220-23-1 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

ITEM NAME MATERIAL SPECIFICATION CONDITION THICKNESS 

1 Cowl TranlffllNlon RH 
Skin, Inner 2024 Al Aly QQ-A-2150/1 T4 0.028 
Skin, Outer 2024 Al Aly QQ-A-210/1 T4 0.020 

2 Cowl TranamlNlon LH 
Skin, Inner 2024AIAly OO·A-210/1 T4 0.021 
Skin, Outer 2024 Al Aly QQ-A-210/8 T4 0.028 

3 Tailpipe fairing 7071 Al Aly QO-A-H0/11 Tl 0.032 
4 Cowl ANembly LH 

lkln, Inner 2024 Al Aly OO-A-H0/I T4 0.021 
lkln, Outer 2024A1Aly QQ-A-210/1 T4 0.020 

I Cowl Tran1mlNlon LH 
lkln, Inner 2024 Al Aly QQ-A-210/1 T4 0.021 
lkln, Outer 2024 Al Aly OO•A-210/1 T4 0.020 • Cover OlaN fabric 201-147-102, Type VIII 

7 fairing 2024 Al Aly QQ-A-280/8 0,0H 
I Air Duot, Tranaml11lon 

lkln OlaN fabric 201-147-102, Type VIII 
Doubler 2024 Al Aly QQ-A-210/1 T42 0,032 

20000-103&-31 

Figure 2-1. Forward fuNlag• llcln1 (lhNt 3 of 3) 
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ITEM 

1 
2 
3 
4 
5 
I 
7 

8 
9 

10 
11 
12 
13 
14 
15 
11 . 
17 
18 
11 
20 

2 

1 

7 LH 

H RH 

H 

9 BOTTOM 

NAME MATERIAL 

Deck 7076 Al Aly 
Skin 2024 Al Aly 
Doora 2024 Al Aly 
Skin Mag Aly 
Skin 2024 Al Aly 
Cover 6052 Al Aly 
Door Skin, OIHI Fabric 

Core Al Aly Honeycomb 
Mount Ola11 Fabric 
Panel 

Outer Skin 2024AI Aly 
Inner Skin 2024AI Aly 
Core Al Aly Honeycomb 

Fairing Ola11 Fabric 
Skin 2024AI Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 
Skin 2024 Al Aly 

TM &&-1&20-220-23-1 

LH 
RH 

TAILBOOM ASSEMBLY 
PART NO. 204-030-100-469 

SPECIFICATION CONDITION THICKNESS 

QQ-A-250/ 13 T6 0.016 
QQ-A-260/6 .T3 0.020 
QQ-A-250/6 T3 0.012 
QQ-M-44AZ H-24 0.026 
QQ-A-250/6 T3 0.032 
QQ-A-260/8 0.032 
299-947-012, Type VIII 
MIL-C-7438 0.12& 
299-947-057, TypeC 

QQ-A-250/5 T3 0.012 
QQ-A-250-5 T3 0.008 
MIL•C-7438 0.375 
299-947-018 
QQ-A-250/5 T3 0.032 
QQ-A-250/5 T42 0.050 
QQ-A-250/5 T3 o.o5o 
QQ-A-250/5 T3 0.032 
QQ-A-250/5 T3 0.032 
QQ-A-250/5 T3 0.02& 
QQ-A-250/5 T3 0.02& LH/ 0.040 RH 
QQ-A-250/5 T3 0.020 LH/ 0.040 RH 
QQ-A-250/5 T3 0.020 
QQ-A-250/5 T3 0.032 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED 
204031l•lO39 

Figure 2-7. T1llboom lkln1 
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Grouping of Metals end Alloys rhodium and their alloys; stainless steel and 
graphite. 

Group 1 ........ Magnesium and its: aluminum alloys: 
aluminum alloys 5052, 5056, 5356, 
6061, and 6063. 

Metals classified in the same group are considered 
similar to each other. 

Metals classified in different groups are considered 
dissimilar to each other. 

Group 11 ....... Cadmium, zinc, and aluminum and 
their alloys (including the aluminum 
alloys in Group I) (6) Hydroscopic Material Corrolion. This 

form of corrosion is caused by such materials as 
sponge rubber, felt, cork, etc., absorbing water and 
holding it in contact with the part. 

Group Ill ...... Iron, lead, and tin and their alloys 
(except stainless steel) 

Group IV ...... Copper, chromium, nickel, silver, gold, 
platnium, titanium, cobalt, and 

b. Corrosion Forms and Ceuaea. Refer to table 
2-2. 

Form 

Chafing 

Brinelling 

Fretting Corrosion 

Scuffing 

Galling 

Abrasion 

2-11 

Table 2-2. Forms end Causes of Corrosion 

Description 

A rubbing action between two parts 

Raised areas indicating separation 
of metal. Normally found on plated 
or finished parts and precedes 
flaking and peeling 

Discoloration where surf aces are 
pressed or bolted together under 
pressure. Color or residue on . 
steel parts is usually reddish 
brown and black on aluminum or 
magnesium parts 

Surface damage of pieces of a 
plated or finished surface 

Transfer of metal form one 
surface to another. 

Roughened area can vary from 
light or heavy 

Cause 

Improper clearance between 
parts and improper lubrication. 

Improper assembly or dis­
assembly technique, such as 
using force to install a roller 
or ball bearing in the race; 
also caused by heat and wear. 

Incomplete adhesion of metal 
or excessive loads 

Rubbing of fine particles 
of metal by slight movement. 

Rubbing off of particles of 
two surfaces under high 
pressure 

Presence of fine particles of 
foreign material between 
moving surfaces 
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· c. Corrosion Damage Repair. Refer to table 2-3 
and TM 43-0105 for general instructions for cleaning 
and treating corroded parts. 

Cl 72.4, table 1.1. Fasteners, holes, and washers if 
applicable, shall be coated with wet unthinned 
primer. If the fasteners are dissimilar to and can 
result in direct contact with magnesium, a washer 
of 5052 aluminum alloy with a minimum overlap of 
1/8 inch shall be used in addition to TT-P-1757 
primer. I d. Corrosion Prevention at Metal Fastener 

Locations. Rivets, lock bolts, blind rivets, and 
threaded fasteners shall be assembled using wet. 
unthinned zinc chromate primer ('M'-P-1767), item 

Table 2-3. Cleaning and Treating Corroded Part• 

Metal 

Aluminum 
Alclad 
Surfaces 

Aluminum 

Magnesium 

Steel 

Condition 

Mild or heavy 
pitting, staining and; 
superficial etching 

Mild surface pitting 
staining and superficial 
etching 

Heavy surface pitting 

lntergranular 
corrosion 

Surface pitting, large 
nonremovable parts 

Lightly rusted parts. 
No pitting 

Badly rusted 

Cleaning 

Apply cleaning compound, 
(C4 7), and rinse with 
water. Do not use 
abrasives. 

Apply cleaning compound, 
(C47) and heavy duty 
brightener. 

Hand rub with aluminum 
wool (C260) and kerosene 
(C119); apply cleaning 
compound (C47), and 
rinse with fresh water. 

Remove corroded area. 
Burnish part to remove 
sharp edges. 

Remove corrosion with a 
stiff bristle brush. 

Clean parts with cleaning 
compound, (C47), and 
rinse with fresh water. 
Use steel wool (C251) 
to remove compound, 
if necessary. 

Not applicable 

Treatment 

Apply paint as required. On 
internal surfaces use epoxy 
primer, (C187). Unfinished 
external surfaces should be 
finished with aluminum 
pigmented lacquer. 

Apply paint as required. On 
internal surfaces use epoxy 
primer (C167). Unfinished 
external surfaces should be 
finished with aluminum 
pigmented lacquer. 

Treat with a five percent 
solution of potassium 
dichromate and alloy to dry. 
Brush off excess crystals. 
Apply epoxy primer (C187). 

Apply corrosion treatment, 
(TM 43-0105). 

Apply epoxy primer, (C187) 
on previously 
cadmium plated parts. 

Replace parts. 

Cbanp 6 2-17 
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2-16. HONEYCOMB PANELS. 

2-11. Description - Honeycomb Panels. 
Structural panels consisting of aluminum alloy core 
with metal facings end/or glass cloth facings ere 
used in forward fuselage structure. ( fig~• 2-6.) 

2-17. Clwlflcatlon, lmpectlon of ......... -
Honeycomlt Panela. Refer to table 2-4 for classifica­
tion of damage. 

Defect 

•· Dents. 

Table 2-4. Cleuificatlon of Damege - HOMYCOmb Panela 

Negligible 
damage limits 

a. Dents 
Smooth contoured 
dents up to 6 per­
cent of panel 
thickness provided: 

1. Total damage 
does not exceed I 
percent of panel 
area. 
2. No voids under 
dent. 
3. Maximum diameter 
does not exceed 4.0 
inches for single 
dent. 
4. Edge of dent is 1 .O 
inch minimum from 
supporting structure 
or beveled edge of 
panel. 
Smooth contoured 
dents up to 1.0 
percent of panel 
thickness provided: 
1. No voids under dent. 
2. Maximum diameter 
does not exceed 0.71 
inch for a single dent. 
3. No more then 
three dents can be 
encompassed by a 
4.0 inch diameter 
circle. 
NOTE: Dents closer 
then 1 .O inch ere 
classed es one dent. 
4. Edge of dent is 
minimum 1.0 inch 
from supporting 

Repairable· 
damage limits 

•· Damage exceeds 
negligible damage 
limits. No cracks, 
holes, or voids. 
(Figure 2-8) 
Dent hes sharp 
nicks, hole or 
creek. Damage 
penetrates only 
one surface end 
does not exceed 
0.1 inch after 
cleanup. Refer to 
paragraph 2-18 
step b., end 
figure 2-9. If 
cleanup exceeds . 
0.1 inch, refer to 
paragraph 2-18, step c. 
end figure 2-10. 

Damage 
requiring 
replacement 

•· Damage •ceect-­
repair able limits. 
Corr01ion in honeycomb 
core. 



Defect 

b. Voids. 

c. Nicks and 
scratches (metal 
facing) · 

d. Corrosion 

TM 55-1520-220-23-1 

Table 2-4. Classification of Damage - Honeycomb Panels (Cont) 

Negligible 
damage limits 

structure or beveled 
edge. 
5. Total damage does 
not exceed 2 per­
cent of panel area. 

b. Voids up to 0. 25 
inch square (0.5 X 
0.5) provided: 
1. No more than two 
such areas can be 
encompassed by a 
4.0 inch circle. 
2. The edge of any 
void is a minimum 
of 3.0 inch from 
supporting structure, 
panel edge bevel or 
insert or fitting. 
NOTE: Voids closer 
than 1.0 inch are 
classed as one void. 
Edge separation is 
never classed as 
negligible damage. 

c. Nicks and scratches 
not exceeding 
10 percent of metal 
facing thickness and 
4.0 inches square 
after cleanup. 
Damage 1.0 inch 
minimum from 
supporting structure 
after cleanup. 

d. Corrosion not 
to exceed 10 percent 
of metal facing 
thickness and 4.0 
square inches after 
cleanup. 
Damage minimum 
1.0 inch from support­
ing structure. 

Repairable 
damage limits 

b. Damage exceeds 
negligible limits. 
(figure 2-12). 

c. Damage exceeds 
negligible limits. 
See figure 2-9 and 
2-10 for aluminum 
faced panel. See 
figure 2-13 for 
titanium faced panels. 
(Excluding center 
service deck.) 

d. Damage not to 
exceed 2 percent of 
panel area. Maximum 
diameter of any area 
after cleanup is 1.0 
inch. One repair per 
bay allowed. Minimum 
diltance between 
repairs is 3.0 inches. 
No repair within 
1.0 inch of support­
ing structure, inserts, 
beveled edge. 

Damage 
requiring 
replacement 

b. Damage exceeds 
repairable limits. 

c. Damage exceeds 
repairable limits. 
Replace any panel 
having evidence of 
water or corrosion 
in the core. 

d. Same as preceding 
step c. 

2-11 
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Table 2-4. Cla11ification of Damage - Honeycomb Panels (Cont) 

Defect 
Negligible 
damage limits 

e. Cracks, holes, e. None. 
punctures. 

f. Loose or 
damaged 
insens. 

2-20 Change 4 

f. None. 
(figure 2-11) 

Repairable 
damage limits 

e. Cracks, holes or 
punctures. 
1. Damages affect 
only one skin and 
core. 
(Figure 2-9) 
(a) Damage limited 
to two holes within 
a 4.0 inch dia. circle. 
(b) Holes separated 
by 1.0 inch of un­
damaged materials. 
NOTE: Holes closer 
than 10 inches ore 
classed as one hole. 
(c) Hole diameter is 
0.6 inch or less 
after cleanup. 
(d) Edge of cleanup 
is minimum 3.0 
inches from support­
ing structure beveled 
edge, or mounting 
surface. 

2. Damage exceeds 
0.6 inch dia. after 
cleanup (figure 2-10). 
(a) Damage limited 
to 12.0 square inches 
when only one skin 
and core are affected, 
or 10.0 square inches 
when both skins and 
core are affected. 
(b) Maximum two 
repairs per panel with 
6.0 inches of undamaged 
material between repairs. 
(c) Edge of cleanup 
minimum 3.0 inches 
from panel edge, cutout 
or supporting structure. 

f. Replace as required. 

Damage 
requiring 
replacement 

e. Same as preceding 
step c. 



TM 55-1520-220-23-1 

T•ble R-4.1 m.pectioa Limita /or Co1Jtrol Bod-. Tube AtJ881JJblietJ md Co1J1Jecting LmlctJ 

INSPECT FOR 

a. Nicks and scratches on rods. 

b. Nicks and scratches on end fit­
tings 

c. Dents. 

Divide connecting link tube into 
three equal sections. Check tube for 
dents in middle third. 

Check tube for dents in other two­
thirds. 

d. Visually check for out-of-round 
ness. 

e. Corrosion. 

f. Rod ends for looseness in rod. 

g. Checknuts on the adjustable end of 
the connecting link for looseness. 

\ I 

LIMITS 

10 percent of wall thickness. 

10 percent of material thickness or .040 
inches, whichever is less. 

One dent not exceeding 0.010 inch deep and 
free from any abrasions is premissible in this 
area. 

A maximum total of two dents, each not 
exceeding 0.015 inch in depth and free from 
any abrasions is permissible in these areas. 

a. If an out-of-round condition is found, 
determine the extent of this condition. Use 
calipers at out-of-round location to measure 
diameter. Move calipers 90° around link and 
repeat measurement. 

b. On tubes less than 2 inches in diameter, 
an out-of-round condition of 0.010 inch is per­
missible in middle one-third of tube. On tubes 
greater than 2 inches in diameter, an out-of­
round condition of 0.015 inch is permissible. 

c. On any diameter tube an out-of-round 
condition of 0.015 inch is permissible in each 
of end one-third portions of tube. 

5 percent of wall thickness after removal of 
10 percent of thickness of rod ends or fittings 
or 0.040 inch, whichever is less. 

No looseness allowed. 

If the checkout on the adjustable end of the 
connecting link is loose, install an internal 
star washer under the checknut as follows: 

a. For checkout AN316-6R, use washer 
MS35333-42. 

b. For checkout AN316-7R, use washer 
MS35333-43. 

c. For checkout AN316-8R, use washer 
MS35333-44. 

REPAIR/ 
REPLACE 

Repair 

Repair 

Change 8 2-20.1 
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Tabld-4.1 wpect/011 Lbzuta for Control Rod-. Tubtl AtlMllllblieuJJd Coaa«:#Jv LiDlu 

INSPECT FOR 

h. Bearings for looseness. 

Bolts and bushings used at moving 
connections. 

2-20.2 Change 8 

LIMITS 

Dry type bearings. 

.007 inch radial play max. 

0.10 inch axial play max. 

Antifriction bearings . 

. 004 inch radial play max. Axial play on an­
tifriction bearings can vary. It is not a 
satisfactory criterion for checking ser­
viceability of antifriction bearings. 

Max wear. Bolt shank minimum diameter is 
no less than .001 inch below minimum 
production diameter. 

Max wear wear. Bushing hole maximum 
diameter no more than .001 inch above max­
imum production diameter. 

REPAIR/ 
REPLACE 



2-18. Repair or Replacement - Honeycomb 
Panels (AVIM). 

Premalntenance requirementa for 
repair of honeycomb panela. 

Conditions 

Model 
Pan No. or Serial No. 
Special Tools 
Test Equipment 
Suppon Equipment 
Minimum Personnel 
Required 
Consumable Materials 

Special Environmental 
Conditions 

Requirements 

All 
All 
None 
None 
None 
One 

(C3) (C14) 
(C10.1) (C15) (C142) 
(C185) 
(C178) 
None 

a. Repair nonpenetrating damage to external 
honeycomb panels (excluding titanium faced panels). 

(1) Smooth contoured dents on surface may 
be filled and faired providing damage does not exceed 
limits of figure 2-8. 

(2) Apply paint and primer to match 
surrounding area (TB746-93-2). 

b. Repair of holes, sharp dents, and dents 
exceeding 10 percent of honeycomb panel thickness 
(excluding titanium faced panels). 

(1) Damage not to exceed: 

(a) 0.60 inch diameter after cleanup. (Does 
not include under cut.) 

( b) No more than two damages 
encompassed by a 4.0 inch diameter circle and 
damage comes no cl6ser than 1.0 inch to a similar 
damage or repair. Damage closer than 1.0 inch is 
classed as a single damage. 

(c) Penetration affects only one surface. 

(d) Damage after cleanup, comes no closer 
than 3.0 inches to panel edge or cutout, insen or 
attachment point for structural members. 

TM 66-1620-220-23-1 

(e) Replace panel if corrosion or water is 
found in core. 

(2) Repair damage in accordance with figure 
2-9 and the instructions following: 

(a) Protect opening to prevent entry of 
cleaning materials. 

(b) Remove paint and primer from surface 
extending 3.0 inches from edge of damage. 

(c) Cut away skin and core to remove all 
damage (figure 2-9). 

I WARNING' 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with skin or eyes. 

All corrosion and damage must be 
removed. Do not cut into inner skin of 
panel. No corrosion or water allowed in 
core. 

(d) Flush cavity with MEK (C142). Dry 
immediately with clean compressed air. 

(e) Fill cavity with adhesive (C15). 

(f) Sand adhesive to contour .(after curing) 
and refinish area to match surrounding finish. 

c. Repair of honeycomb panels requiring a 
cleanup hole in excess of 0.50 inch diameter. 
(Excluding titanium faced panels (figure 2-10). 

Repairs to honeycomb panels must be 
applied subject to component 
limitations, and . must not be 
accomplished if weight and balance, 
structural integrity, interchangeability, 
or operational characteristics will be 
adversely affected. 

(1) Protect the opening to prevent entry of 
cleaning agents and solvents. 

2-21 
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{ 
r SANDED, FILLED AND 

SANDED TO CONTOUR 

e ~METAL OR 
;f/ FIBERGLASS 

'-SANDED, FILLE!> AND 
SANDED TO CONTOUR 

204030-lllH 

FIBERGLASS AND METAL FACED HONEYCOMB PANELS - STRUCTURAL 

DESCRIPTION OF DAMAGE 

FIBERGLASS FACED PANELS 

Denta, acratchea, acara, or eroalon in facing a with no 
holea, cracka, or voida. 

METAL FACED PANELS 

Smooth dent• or depreaalona In the akin• with no 
holea, or cracks or volda. 

LIMITS - REPAIRABLE DAMAGE 

1. Maximum depth: 26 percent of panel thickneu. 

2. Minimum distance from an edge bevel: 0.600 inch. 

1. Maximum diameter of d1m1ge: 1 .00 Inch. 

2. Maximum depth: 20 percent of panel thlckneu. 

3. Maximum area of 111 dent• combined In any one bay: 
3 percent of area of bay. 

4. Maximum of two 1 .00 inch diameter dents In 1 3 
square Inch area. 

15. No void• may exiat under damage. 

8. Minimum of 1 .0 inch from panel beveled edge. 

REPAIR PROCEDURES 

FIBERGLASS AND METAL FACED 

1. Remove paint and/or primer from damaged area. 

2. Smooth out damaged arH by llghtfy undlng with 
Ibr11lve pad (C3), or No. 400 grit Mndpaper 
(C1815. 1). 

3. CIHn unded area with methyl-ethyl-ketone (C142) 
Ind wipe dry. 

4. Apply adhe1lve (C14) with 1ult1ble toot. Level to 
panel contour and allow to cure. 

15. Sand Imooth with abrallve pad (C3) or No. 400 grit 
Hndp1par (C1115.1). 

8. Apply two coatt of lacquer of color to matoh orlglnal 
flnlIh. 

Figure 2-8. Honeycomb panel• - repair of dentl, ecere, and 10rlltehN 
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j 

FILLED AND SANDED 
TO CONTOUR 

... - ~~ 

l ( 

AV053517 

NOTE: ALL DIMENSIONS IN INCHES 
UNLESS OTHERWISE NOTED 

Figure 2-9. Honeycomb panel• -
minor damage repalra 

(2) Remove paint and primer from an area 
extending 3.0 inches beyond the edge of damage. 

(3) Cut away skins and core to remove all 
damaged and contaminated materials. Undercut core 
approximately 0. 10 inch from edge of cleanup. Use a 
minimum of 0.600 inch radius at corners. Do not 
exceed cleanup limits of table 2-4. 

I WARNING. 

Cleaning 10lvent 11 flammable end toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of 1olvent vepora 
and contact with akin or eye1. 

~ 
Any core or akin contaminated by fuel, 
oll, water, corro1lon or debrl1 muat be 
cut out. Replace panel If water · or 
corro1lon 11 found In panel. 

TM &6-1520-220-23-l 

NOTE 

Where damage is limited to one skin, the 
opposite skin may be left intact provided 
cleanup operations does not cut into the 
skin. 

(4) Flush the cavity with MEK (C142). Dry 
promptly with clean dry compressed air. 

(6) Fill the cavity as follows: 

(a) Damage of 1.0 inch or less in diameter 
may be filled with adhesive (C14) and smoothed to 
contour of skins (figure 2-10, detail C). 

(b) Damage exceeding 1.0 inch in diameter 
must be filled with a core plug of like honeycomb 
material. Refer to following steps 1 through 6. (See 
Detail 0.) 

1. Cut a core plug (use only clean material 
of the same type as original) to fit the damaged area 
allowing approximately 0.10 inch gap for adhesive of 
the edges. 

I WARNING. 

Cleaning aolvent 11 flammable end toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of 1olvent vepora 
end contact with skin or eye1. 

2. Flush the plug with MEK (C142) and 
dry immediately with dry filtered air. 

3. Apply a 0.20 TO 0.30 inch film of 
adhesive (C14) to a piece of P.V.F. Tedlar (area to be 
equal to surface area of plug). 

4. Place the core plug on the adhesive, 
apply firm contact to five PSI pressure and allow 
adhesive to cure. 

NOTE 

Thia will 1eel the core cell1 end provide• 
better bonding 1urfece. If both panel 
1kln1 are effected, both 1lde1 of plug 
1hould be 1eeled. 

6. Protect the core plug from 
contamination until ready for use. 

(8) Patching metal faced panels. 

2-23 
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' m 
L HOLE THROUGH PANEL 

~ 1111111/ • 
DETAIL A 

rHOLE TRIMMED AND CORE 
REMOVED 

0.10-: I- 7 1- 0.10 

ti 11111 ~ /. 1111111 ~ 

FABRICATE PLUG 
FROM SAME 
MATERIAL AS 
PANEL CORE. 

"\,L'UNDERCUT CORE 

DETAIL B 
DAMAGE CLEAN-UP 

DETAIL C 
HOLE REPAIR WHEN 
DAMAGE IS1 .0 INCH DIA. 
OR LESS 

DETAIL D 
HOLE REPAIR WHEN 
DAMAGE EXCEEDS 1.0 
INCH 

FILL UNDERCUT 
WITH ADHESIVE 
(C14) 

COMPOSITE BOND PATCH THICKNESS 
0 BE AS EQUAL AS ORIGINAL BONO 
ND RIVET. REFER TO DETAIL G FOR 
IVET PATTERN • 

~ I [I I ~ I I I I I IW I l I I ( 
l-1.6-. 

DETAIL E 
PATCH INSTALLATION ON 
METAL FACED PANELS 

NOTE: ALL DIMENSIONS ARE IN INCHES 
UNLESS OTHERWISE NOTED. 

FIBERGLASS CLOTH LAYERS 
(NUMBER EQUAL TO NUMBER OF 
SKIN PLIES) (MINIMUM TW70 PLIES) 

1,07 1-
1.04 -

11111111 E;2(,Lif\J 1111111 \ 
1..!

1 
l-1.0 

-. -1.0 

DETAIL F 
PATCH INSTALLATION 
FIBERGLASS FACED PANELS 

STANDARD EDGE DISTANCE 

2.0 )if RIVET DIA~ 

t ++-+ -t. :-+;+++ +~ 
+ t-+ ·. ·. ~ + +- + + + + 
+ + r· ·---- - ~ + + 
+ ' ' + + +: : + + 

1- '------------" + + + 
+ +++++++~+ +-t+-+++++ +~L+ 

SPACE SAME AS ORIGINAL RIVETS 
OR A MINIMUM OF FOUR RIVET DIAMETERS. 

DETAIL G 
RIVETING OF METAL PATCHES 

204030-1019C 

Figure 2-1 0. Honeycomb panela. major repair 
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(a) Cut a skin patch (of composite bond 
material) (prebond). sufficiently large to provide a 1.6 
inch overlap outside of the damaged skin trim, 
remove the peel ply protecting the adhesive and apply 
adhesive (C15) evenly to the patch 0.020 TO 0.030 
inch thick. Minimum patch thickness to be that of 
existing skin (figure 2-1 O. detail E). 

NOTE 

Where the panel ia curved, the akin patch 
must be shaped to match. 

(b) Install skin patch over the repair area. 

(c) Add NAS 1738-4-1 rivets or equivalent 
around patch in the overlap area at a maximum 
spacing of 1.60 inches and width 20 edge distance. 
Rivets are to be installed within the pot life of the 
adhesive. 

(d) Apply pressure to the patch in the cavity 
area to ensure a good bond. 

(7) Patching fiberglass faced panels. 

NOTE 

Fiberglass repairs should be 
accomplished after core plug haacured. 

(a) Prepare a patch of fabric layers (equal to 
number of plies lost) or a minimum of two plies to 
provide a minimum of 1.0 inch minimum overlap 
outside the damaged skin trim and to provide a 
minimum of 1.0 minimum overlap, overeach 
preceding layer (figure 2-10, detail F). 

(b) Saturate the first patch with adhesive 
(C10.1 ). Apply resin (C178) to the exposed filler and 
to the exposed clean area of the panel around the 
damage. 

(c) Fit the impregnated patch into place. 
Smooth out air pockets and wrinkles. 

NOTE 

Ensure that adequate · resin ia forced 
through the patch ply in the core area. 

(d) Saturate each succeeding ply with 
adhesive (C1 O. 1) and brush coat with entire repair 
area with resin (C 178) and apply the patch. Work 
each ply to remove· the wrinkles and entrapped air 
prior to application of the next ply. Minimum number 
of plies to be the same as existing skin. 

TM 66-1620-220-23-1 

(e) Cover repair with cellophane and apply 
firm contact pressure to the patch with shot bags. 
clamps. vacuum bag or other suitable means. 

d. Repair bonded panel inaerta. See figure 2-11 
for repair limitations and instructions. 

2-19. Repair or Replacement - Honeycomb 
Panel Service Decks (AVIM). Repair engine service 
decks as follows: 

a. Center service deck repair. Evacuate to 
Depot for repair or replacement if damage exceeds 
negligible limits. 

b. Left and right aide service deck repair. 

(1) Dents in top skin constitute negligible 
damage and need not be repaired provided the top 
skin is not pierced and the fiberglass facing on the 
underside is not cracked. 

(2) Repair acceptable voids in accordance 
with figure 2-12 observing the restrictions on sheets 
1 and 2 of figure 2-12. 

(3) Repair penetrating damage in accordance 
with figure 2-13. observing the damage limits noted 
on sheets 1 and 2 of figure 2-13. 

(4) Replace damaged or loose insens or plug 
and sleeve (table 2-4, defect f .). 

c. Replace right service deck if repairable limits 
are exceeded (figure 2-14). Evacuate to Depot if 
damage limits to left side are exceeded and 
replacement of service deck is required. 

[==] 
Precautions shall be taken to prevent 
airframe distortion during the remove 
and replacement operation. The 
precautions include removing all heavy 
components such as engine, fuel, 
transmiulon and tallboom, and 
supporting the fuselage in a level position 
while removing and replacing a defective 
panel, one at a time. 

(1) Remove tailboom (paragraph 2-278) . . 

(2) Remove cowling and engine transmission 
cowling (paragraph 2-39 and 2-46). 

(3) Remove engine (paragraph 4-13). 
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2-21 

-BLOCK 
CLAMP IN 
PLACE AND 
CURE~( ·< •,. ; · 1 

I 
3.0 MIN.liti 

biil~1i,jjjjjj 
VOID 

INSERTS OF BONDED PANELS 

APPLICATION A: 

Vold exllting in arN of m9tal illMl"t bonded in honeycomb panel. 

RESTRICTIONS A: 

1. · Void area not to exCNd 0.12 Inch equare. 
2. lnNl"t not to be damaged. 
3. Edge of void 3.0 inch minlmwn _from inNl"t. 

REQUIRED A: · 

AdhNive (C10.1) 

PROCEDURE: 

, • Drill No. 40 hole at NCh end of void. 
2. Inject (C10.1) Into one hole until It flow• out oppollte hole. 
3. Clamp flat and cure. 

MAX. DIA 
0.82 SQ. IN. 

4. If void enlarge• or still exist, after full cure. eubmlt for re-evaluation. 
a. Reflnllh u Nqulred H votd II ellmln~ed. 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

Figure 2-11. · lnNl'ta of bonded panel■ (ShNt 1 of.2, 

204030-23S-lG 
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UPPER SKIN\ 

0.25 MAX 

APPLY ADHESIVE TO FLANGES 
OF INSERT TO SEAL 

CORE CUT BACK 
0.0625 TO 0.125 

VIEW 1 

ADHESIVE (C14) 

TYPICAL INSERT INSTALLATION 

CORE 

~l· ~~EPION ~1 (TY~ 

j I 0.0625 TO 0.125 CLEARANCE 

I I 

0.0625 TO 0.125 • 
INJECTION HOLES I 

FILL OF INJECTED ADHESIVE 
FROM ONE SIDE ONLY----li+JI 

APPLICATION B: 

BOLT/NUT 

VIEW2 

TYPICAL SLEEVE AND PLUG INSTALLATION 

INSERTS OF BONDED PANELS 

INSERTS OF BONDED PANELS 

Damaged or improperly installed potted insert that can be removed by counterboring 
without enlarging the blueprint size hole in the panel surfaces. 

RESTRICTIONS B: 

1. Immediate adjacent surface area is not to be damaged. 

REQUIRED B. 

1. Adhesive (C14) 33 parts "B" to 100 parts "A". 
2. lnMrt. 

PROCEDURE B: 

1. Counterbore to depth required to remove discrepant insert without enlarging existing 
hoel1 through outer akin,. 

2. Install inaert with adhesive (C14) and fair. 
3. Refinish H required. 

VIEW:S 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 
· 204030-235-2E 

Figure 2-11. lnserta of bonded panel•. (Sheet 2 of 2) 
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BLOCK CLAMPED IN PLACE ___ .,_...... 
CLAMPING REPAIR 

_[ _____ I-BLOCK 

...;.;:::::;;;;;;;;;==;-cELLOPHANE 

lllll I IIII I I I I II I II l!-PANEL 

REPAIR OF VOIDS IN METAL SURFACED BONDED PANELS 

· APPLICATION A 

DAMAGE DESCRIPTION A: 

Adhesion voids between metal skin and core less than 1.5 square inches. 

RESTRICTIONS A: 

1. Total area of voids shall not exceed 3 percent of total panel area. 
2. A minimum of two inches between voids is allowable. 
3. Voids shall not occur within 3.0 inches of an insert of adjacent structure. 

REQUIRED A: 

1. Adhelive(C10.1). 
2. Adhelive (C141. 

PROCEDURE A: 

1. Drill No. 40 holes around edge of damage a minimum of 1.0 inch apart. Use as many holes 
as required to ensure complete filling of cavity. 

2. Inject adhesive (C10.1 I with hypodermic ayringe until forced out opposite hole. 
3. Cover repair with cellophane and level out by clamping with blocks. Allow to cure. 
4. Clean up and smooth with tandpaper (C185. 11. Refinish as required. 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

204030-233-lF 

Figure 2-12. Repair of void• in metal 1urfaced bonded panel• (Sheet 1 of 2) 
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REPAIR OF VOIDS IN METAL SURFACED BONDED PANELS 

APPLICATION B 

DAMAGE DESCRIPTION B 

Edge voids or delamination1. 

RESTRICTIONS B 

1. Voids shall not extend into attachment holes. 
2. Void must be less than 4 .0 inches in length. 
3. No more than three voids per panel. 
4. Minimum distance between two distinct voids to be 1.0 inch. 

REQUIRED B 

1. Adhelive(C10.1). 
2. Sealant (C188). 

PROCEDURE B 

1. Inject void with epoxy relin (C178), 
2. Sealant (C188) may be uNd for edge sealer. 
3. Cover repair with cellophane or tedlar and level out by clamping. Cure und• pre..,re. 
4. Clean up and smooth with undpaper (C181), 

204030-233-2F 

Figure 2-12. Repair of vold1 In metal 1Urf■ced bonded panel, (ShNt 2 of 2) 
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FIIEROLASS AND METAL FACED HONEYCOMB PANELS - STRUCTURAL 

FIBERGLASS FACE 
AND tORE DAMAGED l 

r HOLE THROUGH FACINGS 
I C AND HONEYCOMB CORE 

--
{11111111 itj f~l 11 ~I II ~111} 

HOLE TRIMMED AND DAMAGED 

SEE NOTE 1 

co:~ffffiol b 
FIBERGLASS FACE 

7 r--2,0 MAX 

:t'ITANIUM FACE 

{

HOLE FILLED 
FLUSH WITH OUTER 
SKIN 

FIBERGLASS FACE 

TITANIUM FACE RIVET - NAS1711M5 

CLAMP IN PLACE 
WITH BLOCKS TO 
CURE------

NOTE 1 

If the titanium face ha■ been damaged, the 
damage after clean-up ■hall not exceed the 
limits of repairable damage for titenium 
feeing. Repair In 1ccord1ncewlth titanium 
face repair procedure,. 

FIBERGLASS CLOTH LAYERS 
(NUMBER EQUAL TO NUMBER OF 
SKIN PLIES) 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

NOTE 2 

If water or corro1lon 11 found In the 
honeycomb, the entire panel mu1t be 
replaced. 

DESCRIPTION OF DAMAGE 

fl8EROLA88 FACE TITANIUM FACE 

D1m19e penetrating one or both facing• end 
extending Into oore. The followlng llmlt1 apply only 
to flbergl111 f1clng1 and core damage 1110cl1t1d 
with It. 

Damage penetrating tltenlum feeing grHter than 
o.&O Inch diameter, end damage extending 
completely or p1rlt1lly through panel. 

2-30 

Figure 2-13. Honeycomb panel - repair of damage penetrating 
titanium and flberglau facing• and core (Sheet 1 of 2) 
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LIMITS - REPAIRABLE DAMAGE 

FIBERGLASS FACE 

1. Maximum d1meg1chrH ett1rclHnup: Tot1lof 
3.0 lqU■rl lnchea. Appll11 whlth■r a alngll 
■rN of combination of 1■parat1 ar111. 

2. Maximum length of d■m191: 2.0 lnchla In any 
direction. 

3. Maximum dlam■t■r of clHnup hole 2.0 lnch11. 

4. Minimum dlltlnc■ of completed repair from In 
ldgl bevel: 1 .0 lnch11. 

S. Minimum dlatanc1 bltwNn adjac■nt repalra 2.0 
lnchll (dl1tlnC1 mNaured from edge of patch). 
Maximum of one repair par bay. Minimum 
dlatInc■ from ldg1 patch, fitting, lnNrt, hard 
point, or control mounting 1urfec1l12.0lnoh11. 

TITANIUM FACE 

1 , Maximum diameter of any hole after clllnup la 
1.0 Inch. 

2, Only one 1 .O Inch hole 11 permitted per bay, 
IXClpt In critical edge ., .... 

3. Minimum dl1t1nc1 from 1xlatlng repair 11 2.0 
lnch11. 

4. Minimum dlatance from an edge bevel 11 1 .O 
Inch. 

S. Minimum dlatanc■ bltw11n edjac■nt repalra 3.0 
lnch11 (diatanc■ me■aurld from ldg1 of pItchl, 
Minimum dlatanc■ between edge of patch, 
fitting, hard point, or lna■rt 11 3.0 lnch11. 

REPAIR PROCEDURES 

WARNING 

Cllanlng mat1rlalI are flammable and toxic. Avoid lkln contact ind bruthing of aolvent vIpora. 

FIBERGLASS FACE 

1 • Clean up d1mag1 with count■rbore or hole 
cutter. If damage 11 llmltld to one aid• of panel, 
count■rbore only dllP enough for proper 
cleanup. 

2, Pack hole with adh11lv1(C14). Allow to cure Ind 
llghtly 11nd with 1br■ alv1 pada (C31, or No. 400 
grit 1br11lv■ papar (C1 IS.1), to amooth 
1urfIc1. CIHn with M1thyl-Ethyl•K1ton1 
(C1421 ind wlpa dry. 

3, Cut flb1rgl111 pll11 from 111 WIIVI, 
ap■olfloatlon MIL•C-1084, 11 n1011Nry to ■qUII 
the number pll11 In the IreI being repaired. EIoh 
ply 1h1II bl of 1Ufflcl1nt al• to overl1p thl ply 
being covered by 1 .o lnoh In 111 dll'90tlon1. 
l1tur1t1111 pllla with 1dhlalve (C101, 

4. Whll1 ltlll wet, poaltlon flblrgl111 pllla over 
repair 1re1, 11 ahown 1bov1. 

I, Cover repelr IreI with clllophIn1 (C37, 1 ), or 
P.V.F. Tldl■r No. 408 (C223,1). Pr111 down to 
amooth ind allow to cure, 

e. R■mov1 c■lloph1n■ or T1dl■r 1ft1r curing ind 
11nd llghtly, If n■CIINry, with 1br1alv1 pad (C31 
or No. 400 g"t paper (C11B.1). 

7. Apply two coata of paint of color to match 
orlglnII flnllh. 

TITANIUM FACE 

1 . CIHn up damage with count■rbore or hole 
cutter. If damage 11 llmited to one aide of panel, 
count■rbore only deep enough for proper 
cleanup. 

2. Pick hole with adh11iv1(C141, Allowtocure1nd 
lightly 11nd with 1br■alv■ pad (C31, or No. 400 
grit 1br■1iv1 paper (C 1 IS. 1 I to amooth 
1urfac1. Cl1In with M1thyl-Ethyl-K1ton1 
(C1421 Ind wipe dry, 

3. Cut patch from 1tIlnl1111t11I ortltlnlumlhNt, 

4. Bevel thl ldg11 of pitch, 

S. CIHn 111 1urfIc1I with .M1thyl-Ethyl-K1ton1, 
(C1421, 

e. LIiy out rivet pItt1m (apace rivet• to I minimum 
of 4D or 1qulvIl1nt apaolng of IdJIc■nt edge 
IttIchmInt1I Ind poaltlon patch In place ind 
drill. D1burr 111 hol11. 

7, Apply 1dh1alv1(C141 to pitch Ind polltlon patch 
In pl1c1 Ind rivet pitch to panel It predrllled 
locItlon ualng NA81731MS rlveta. 

I. Apply two co■ta of paint of color to match 
original flnlah. 

212030-157 

FlguN 2-13. Honeycomb panel - Npalr of damage penltrllfng 
titanium and flberglau facing• and CON (Sheet 2 of 2) 
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Figure 2-14. Service deck replacement - right lid• 



(4) Remove screws securing fireshield to aft 
firewall and clamp from forward firewall. 

(&) Drain fuel cells (paragraph 1-4). Remove 
fuel cell cover and protect cavity from debris. 

(I) Remove transmission (paragraph 6-31 ). 

(7) Remove screws or fasteners securing 
dpper aft firewall to lower aft firewall. 

(8) Remove screws attaching lower aft 
firewall to service deck. Remove screws from forward 
and aft brace legs of firewall. 

(9) Remove fuel cell cover (paragraph 10-3 or 
10-10). Remove maintenance hoist fitting from 
service deck. 

(10) Remove electrical harness, clamps and 
clips from service deck. Remove companment doors 
as required for access. 

NOTE 

Firewall is loosened to permit acc ... to 
rivets and to allow removal of deck. Slide 
firewall fore and aft or lift as nec .... ry. 

(11) Remove rivets securing deck to main 
beams and lateral bulkheads. Use caution when 
removing rivets to prevent damage to fuselage or 
elongation of rivet holes. Remove service deck. 
Remove debris from drilling operation. 

( 12) If a new service deck is not to be installed 
immediately, fabricate a holding fixture or strap, to be 
installed in place of service deck as follows: 

(a) Fabricate a strap of aluminum alloy 
approximately 0. 126 inch thick, length sufficient to 
pick up rivet holes on outboard and inboard sides at 
approximately station 163.00 and wide enough to 
pick up two fasetners at each end. 

(b) Install fixture or strap on helicopter by 
back-drilling holes in ends of straps through existing 
rivet holes and using 0. 126 inch steel screws and 
nuts to secure. 

(c) Holding fixture should remain installed 
until new service deck is ready for installation. Place 
sign in area to prevent personnel from climbing on 
fuselage at location of repair. Remove all debris from 
drilling operation. 

TM 6&-1620-220-23-1 

(13) Apply sealant (C188)tofaying surfaces of 
service deck. Position service deck on main beams 
and lateral bulkheads. Hold or clamp tightly in place 
and back-drill existing rivet holes, fastening deck with 
cleco fasteners or equivalent, as drilling progresses. 

(14) Check all screw and bolt holes for 
alignment. Install service deck using rivets as 
indicated in figure 2-14. Remove debris from drilling 
operation. Install fuel cell cover (paragraph 10-13). 

(16) Position aft firewall on service deck and 
install previously removed hardware. 

(18) Install engine (paragraph 4-16). 

( 17) Install transmission (paragraph 6-40). 

(18) Install tailboom (paragraph 2-281 ). 

(19) Install transmission cowling and engine 
cowling (paragraph 2-43 and 2-50). 

(20) Secure upper aft firewall to lower aft 
firewall. 

( 21 ) Secure tail rotor driveshaft clamp 
retaining coupling to forward drives haft. Install screw 
securing tail rotor driveshaft fireshield to lower aft 
firewall. Tighten clamp securing driveshaft to foward 
firewall. 

(22) Install electrical harness, clips and clamp 
to service deck. · 

(23) Install companment doors below engine 
deck level, left or right side. 

(24) Service helicopter (paragraph 1-3). 

2-20. SHEETMETAL SKINS. 

2-21. Dncription - Sheetmetal Skins. The 
external skins of the forward and aft sections consist 
of formed aluminum alloy or magnesium skins and 
aluminum alloy faced honeycomb panels (figure 2-6 
and 2-7). 

2-22. · Clauiflcation of Damage - Sheetmetal 
Skins. Refer to table 2-4 for honeycomb panels, table 
2-6 for forward fuselage skins and table 2-6 for 
tailboom skins. 
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NOTE 

Repair at (AYUM) Aviation Unit 
Maintenance ia limited to minor repair• 
of 1heetmetal crack■, 1cratchea, 
corrolion, 1001& or mialing hardware. If 
any extenlive damage occur■ or major 
repair 11 required, then the• 1hall be 
eccompli1hed by (AYIM) Intermediate 
Laval of Maintenance. If major damage 
occur■ requiring Jig• and fixtur• to 
repair, then these repair■ ■hall be 
accompli1hed by Depot Level 
Maintenance. 

a. Polish out acceptable nicks, acratche1, and 
corrosion classified as negligible in table 2-6. Treat 
corroded areas in accordance with paragraph 2-14. 
Refinish area to match surrounding finish. 

b. Repair mechanical and corrosion damage that 
is within repairable limits. See figure 2-16through 2-
18 for typical repair illustrations. 

c. Refer to TM 66-1500-204-26/1 for additional 
standard repairs and fastener replacement. 

d. Refinish repaired areas and replace any 
decals or stencils removed in accordance with TB 
746-93-2. 

2-23. Repair- Sheetmetal Skin1(AYIM). Repair 
acceptable damage to external skins as follows: 

Table 2-6. Claalification of Damage - Sheetmetal Skln1 Forward FuNlage 

Defect 

Damaged, loose, 
missing, sheared, 
or improperly 
installed 
fasteners. 

a. Dents 

1 

• 2-M 

Negligible 
damage limits 

a. Smooth contoured 
dents, free of cracks 
or gouges. Depth and 
diameter not to 
exceed: 
Depth Diameter 
0.0166 in. 1.0 in. 
0.0469 in. 2.0 in. 
0.0626 in. 3.0 in. 
Nicks and scratches 
in a dent not to 
exceed 10 percent 
of material thickness. 
after polishing. 
Dents shall come no 
closer than 1.0 inch 
to internal structure 
and have a minimum 
of 3.0 inches of un­
damaged material 
between dents. 
NOTE: Dents closer 
than 1.0 inch are 
classified as one dent. 

Repairable 
damage limits 

Replace as required. 

a. Damage exceeds 
negligible limits but 
does not exceed 25 
percem of total area 
for a single skin 
panel (including prior 
repairs). Damage is 
6.0 inches minimum 
from a similar 
repair and comes 
no closer than 
2.0 inches to support­
in structure. 

Damage 
requiring 
replacement 

a. Damage exceeds 
repairable limits 
between any two 
bulkheads. Damage 
and 1ubsequem 
repair imerfere1 
with supporting 
structure. 
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Table 2-6. Classification of Damage - Sheetmetal Skin• Forward Fuaelage (Cont) 

Defect• 

b. Corrosion 

Negligible 
damage limits 

b. Not to exceed 10 
percent of material 
thickness and less 
than 4.0 square inches 
after cleanup. 
Damage 1.0 inch 
minimum from 
internal structure. 

c. Holes, cracks c. None. 
or tears. 

d. Nicks and 
scratches. 

e. Trapped or 
stretched skin. 

d. No deeper than 10 
percent of material 
thickness and less 
than cleanup. 

e. Inward or out­
ward bulges located 
in a sectional area, 
that can be corrected 
by removing attach­
ing hardware, allow­
ing skin to shift. 
Mismatch of rivet 
holes shall not exceed 
that which can be 
cleaned up by drill­
ing and installing 
one size larger rivet 
and maintain proper 
rivet edge distance. 
However, if condition 
does not disappear 
after unloading panel, 
area is stretched 
or oil canned and 
must be replaced or 

Repairable 
damage limits 

b. Damage exceeds 
negligible limits 
Cleanup shall not 
exceed 6 percent 
of skin panel area 
and come no closer 
than 2.0 inch to 
supporting structure. 

c. Cracks or tears 
no longer than 26 
percent of shortest 
skin dimension. 
Holes 3.0 inch max. 
dia. Cleanup no 
closer than 2.0 inch 
to supporting structure 

. and affect no more 
than 6 percent of skin 
area. 

d. Same as preceding 
step c. 

e. Creased dents 
not classified as 
oil can or stretched 
skin, not exceeding 
26 percent of a 
sectional area and 
no closer than 
supporting structure. 
Oil can condition, 
free of sharp dents 
or creases and not 
extending over or 
into supporting 
structure may be 
repaired by inserting 
a backup stiffener 
over the damaged 
area. 

Damage 
requiring 
replacement 

b. Damage exceeds 
repairable damage 
limits 

c. Damage exceeds 
repairable limits. 

d. Damage exceeds 
repairable limits. 

e. Stretched skin, 
oil cans, or creased 
dents that cannot 
be repaired by un­
loading, insertion 
repair or back up 
stiffeners. 
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Defect 

2-31 

Table 2-6. Clauification of Damage - Sheetmetal Skins Forward Fuselage (Cont) 

Negligible 
damage limits 

repaired. Oil canning 
or stretched condition 
can be determined 
bypressing in on a 
sectional area and 
that section remains 
depressed and a bulge 
appears in that section 
or adjacent structure. 

Repairable 
damage limits 

EDGE OF METAL (BOTTOMSIDE~ A 
r-~"?7:.-~....--1----~--v,'71--..... 

NOTE 

PATCH 

SECTIONA•'A 

Damage 
requiring 
replacement 

TAPE (SEE NOTE 1) 

ORIGINAL METAL 

205030-llSE 

1. Apply tape between diuimilar metal joints to extend at leaat 0.260 inch paat metal joint. 
2. Uae vinyl tape (C223). 
3. In moisture trapa: 

a. The tape ahall extend sufficiently peat the joints to prevent bridging by water. 
b. Drain holea ahall be provided wherever neceasary subject to approval. 

Figure 2-1 &. DlulmHar metal corrosion protection 
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SKIN INSERT 

DAMAGE AREA 

\_STRINGER PATCH 

204030-1002 

Figure 2-11. Combined lkln and atrlnger repair 
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,"r• PIMENS!0N 
I 0.032 IN, MAX , 

0.12 CLIP l9PTI0NAL) 
JJ...__.,.-L- MINIMUM°--.:_ 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

OIL CAN REPAIR 

APPLICATION A: 

For component, where exce11 metal exl1t1 betwffn atructure creating f1IN contour or 
"OIi C1n". 

RESTRICTIONS A: 

(1) Non1ppllcabl1 to lkln1 that excffd 0.032 Inch thick. 

(2) D1m1ge c1nnot extend Into atiffenere or other eupportlng atructure. 

(3) No creek• 1llowed 

REQUIRED A: 

(1) "J" type atrlnger (lell STD No. 120-021-32) or 1ngl1 of Ilk• m1t1rlll grouping, 
(2) Cllp (optlon1I) of Ilk• m1terl1I grouping. 
(3) Rivett cornpetlbl• with m1terf1I grouping ind dlHlmller met1l1. IN procedure A(1) 

for dl1meter, 1P1Clng 1nd edge dlltlnOI. 

PROCEDURE A: 

(1) Attlch "J" atrlnger or 1ngle, ullng rivet, NIM 1111 ind pitch 111urroundlng ,,... 
Rivet edg1 dlltlnOI equ1I to two tlm11 the dl1meter of the rivet. Loclte "J" etrlnger 
or 1ngl1 through oenter of "011 C1n" er11. 

(2) 01uge of ollp1 mull be th1 •m• g1ug• 11 the "J" atrlnger or 1ngle. UN of cllp111 
rNtrloted to 1ppllc1tlon where 1cljecent atructur• permltl UN, ind wh•• cllpa ere 
needed to NCure ldded member1, otherwlN not neoe111ry. 

(3) Attloh cllpa with thrff rlvet1111hown. Rivet llze 1nd 1P1Clng ume II uNCI to lttlOh 
the "J" ltrlnger. 

PRIOR APPROVAL - Qu1llfled 1uthorl11tlon required. 

Figure 2-17. 011 can repair In 1ldn 

209030-lHD 
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APPLICATION A 

REPAIR IV REMOVING DAMAGED AREA 

APPLICATION A: 

For damaged Internal aluminum web, and limllar lhNt ltructure. 

RESTRICTIONS A: 

(1) Nonappllcable In .. a, eueceptlble to toxic or flammable fumn. 
(2) Maximum clNnup to be 0.10 Inch diameter. 

'!'M 11-1120-220-23-1 

(3) Location llmlted to on• clNnup diameter from nNrelt ecr,aoent ltructwe. 
(4) Nonappllcable to exterior lldn1 and the tall boom .. •mbly. 
(I) Quallfled 1uthorlutlon required. 
(I) No crackl allowed. 

PROCEDURE A: 

(1) Stop drill with a No. 40 drill or rout out to minimum diameter (0.10 Inch maximum) 
ind deburr. 

(2) Touch up raw edgN. 

209030•159-lB . 

Flglft 2· 1 I. lhNt metal patoh (lhNt 1 of 7) 
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I I 

PLUG RIVETS ----8 11 
r----.:r 

PLUG (OPTIONAL)---~ 

APPLICATION B: 

\_ DAMAGED STRUCTURE 

APPLICATION B 

SHEET METAL INSERTION REPAIR 

For damaged aluminum weba and akina. 

RESTRICTIONS B: 

(11 Location limited to • minimum distance of 1.500 Inches from edge of deanup to 
neareat adjacent structure. 

(2) Maximum cleanup are• to be 2.0 inches in diameter. 
(3) Two repairs toe akin bay aection. Damage areaa to be no cloaer than 4.0 inches apart 

after cleanup. A akin bay aection ia defined ea that area of akin framed on four aidea by 
aupporting structure. 

(4) No cracks allowed. 

REQUIRED B: 

(1) One doubler of the aame gauge material ea damaged material. Size to be sufficient to 
allow standard edge distance around edgea for double row of rivets or a minimum of 
2.00-inch overlap on each edge. 

(2) One plug aame material and thickneaa aa dam~ material and aame alze •• d•nout 
(Optional) 

(3) Sealant (C188) 
(4) Same type rivets installed in immediate area (0.125 inch minimum repair rivet 

diameter). 

PROCEDURE B: 

(1) Rout damaged area to minimum diameter. 
(2) Touch up all raw edgea. 
(3) Center doubler over (or under) clHnup. Install two rowa of rivets matching pattern 

and aame type attaching damaged member to aircraft structure (minimal llze repair 
rivets 0.125 inch diameter). 

(4) If fluah surface or appearance ia required, install ptug with 0.125 inch rlvetatoenaure 
conformance to contour. 

Figure 2-18. Sheet metal patch (ShNt 2 of 7) 

209030-159-2C 
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II 

APPLICATION C: 

1 .60 IN. MIN 

STRUCTURE 

-t + -t + 

+ + 

,f-

... + 

+ t + + 
+ + + + 

+ t 

.... + 

t 
-----DAMAGED 

+ AREA CLEANUP + 

+ + 

APPLICATION C 

SHEET METAL PATCH 

For damaged aluminum webs and skins exceeding limits of application B. 

RESTRICTIONS C: 

( 1) Damaged area is limited to a minimum distance of 1. 60 inches from edge of cleanup 
to nearest adjacent structure. 

(2) Damaged area is limited to a maximum of 20 percent of the akin area after cleanup. 
(3) Overlapping repair doubl•s is not permitted. 
(4) Minimum distance between repair cleanup os 4.0 inches. 
(6) No cracks allowed. 

REQUIRED C: 

(1) One doubler of the seme gauge and material as damaged material. Size to be 
sufficient to allow standard edge distance around edges for double row of.rivets or a 
minimum of 2.0 inches ov•lap each edge. 

(2) Sealant (C 188) 
(3) Same type rivets installed in immediate area (0.126 inch minimum repair rivet 

diameter). 

Figure 2-18. Sheet metal patch (Sheet 3 of 7) 

209030-159-3E 
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PROCEDURE C: . 

(11 Rout out damaged area to remove minimum material and to provide a anooth oval or 
circular cleanup aru In accordance with good lheet metal practices. Minimum 
ciNnup corner radius 11 0.1 Inch. 

(21 Deburr and minllh damaged area. 
(31 Center doubler over cleanup••· Install two rows of rivets around outer parameter 

of repair doubler. Using .. me type rivets and matching rivet pattern H rivets In the 
immediate area. (0. 121 Inch minimum dlamater rivet for repair) 

(41 If repair 11 made on external surface, add bead to Sealant (C 1881 to all external edges. 
NOTE: As a minimum, UN two rivets to attach plugs up to one Inch In dlamet•; three 

rivets for greater than one Inch but leu than 1.1 lnchea In diameter; and fow rivets 
for plugs 1.1 lnchea to 2.0 inches In diamater. 

(II If repair is mede on external surface, add bead of Sealant (C 188) to all external edges. 
NOTE: Doubler 11 to be installed on external surface• If plug is omitted on external skins. 

209030-159-4D 

Figure 2-18. 8hNt matal patch (8hNt 4 of 7) 
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I DAMAGED AREA 
CLEANUP 

APPLICATION D 

SHEET METAL PATCH · 
APPLICATION D: 

For damaged aluminum webs and 1kin1 in area of bulkheads and 1tiffener1. 

RESTRICTIONS D: 

~ 
+ 

+ 

+ + 

1j + 

+ 

-t t 

+ + 

+ + 

+ + 
+ + 
+ + 

+ 

t 

(1) Damaged area i1 limited to a maximum of 20 percent of the skin panel (between any 
two bulkheads) after cleanup. 

(2) Overlapping repair doublers i1 not permitted. 
(3) No additional skin repair doublers are permitted in the ume bay 19Ction with this 

repair. 
(4) On light engineering review i1 recommended. 
(&) When &0% of the skin i1 removed for cleanup in bay section, the repair doublers i1 to 

pick up the supporting structure rivet pattern on all four 1ide1 of the bay section. 
Install doubler row of rivets around the outer parameter of the repair doubler and 
where pouible install one row of rivets around parameter of the damaged skin area. 
Maximum one repair between any two bulkheads. 

(8) No cracks allowed. 

Figure 2-18. Sheet metal patch (Sheet 6 of 7) 

209030-15~-6D 
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APPLICATION D 

SHEET METAL PATCH 

~ 

+ 

+ 

SHIM - SAME GAGE AND 
TYPE MATERIAL AS THE 
REMOVED SKIN 

DAMAGED AREA 

209030-159-5B 

Figure 2-18. Sheet metal patch (Sheet e of 7) 
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REQUIRED D: 

( 1) One doubler the ume gauge and type material as the damaged skin or web. Size to 
be sufficient to allow standard edge distance around edges for double row of rivets, 
or a minimum of 2.00 inchH overlap each edge. 

(2) Sealant (C188). 
(3) Same type rivets installed in immediate area (0.126 inch minimum diameter rivet 

for repair). · 
(4) A filler the ume gauge and type material as the damaged skin or web. 
(5) No cracks allowed. 

PROCEDURE D: 

(1) Rout out damaged area to minimum diameter. 
(2) Deburr and refinish damaged area. 
(3) Fabricate Ikin to overlay the skin supportltructure in damaged area ( .. me gauge as 

damaged Ikin). 
(4) Fabricate doubler that iI Iymmetrical with the shape of the damaged bay sections 

Iupporting structure. or oval in 1hape. 
(5) Where more than 50% of the bay Nction skin iI removed for cleaning, install double 

row of rivet, around the out• parameter of doubler and one row of rivets where 
po11ible around paramet• of damaged Ikin area cleanup. 

(8) If rep.,ir iI made on ext•ior 1urface, add bead of Sealant (C188) to all external 
edge,. 

209030-159-7C 

Figure 2-18. ShHt metal patch (ShHt 7 of 7) 
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2-24. ACCESS COVERS AND DOORS. 

2-26. DeIcrlption - Acce1s Covers and Doors. 
Removable access covers and doors are provided for 
inspection, replacement of parts, servicing and 
adjustment of parts. Screws are used to secure 
removable panels in stressed areas. Panels in 
stressed areas are identified in figure 2-19, Sheet 3 
with an asterisk and shall be installedpriortotowing, 
jacking, or flight. 

NOTE 

All fasteners shall be Installed In struc­
tural panels before moving aircraft. 
Non-structural panels may have every 
third fastener mlulng. However, no 
panel shall have more than fifty per­
cent of the total number of fasteners 
mining. 

2-26. Inspection - Access Covers and Doors. 
Inspect access doors and covers for following 
conditions. 

a. Smooth contoured dents, free from cracks 
that do not affect function of part are acceptable. 

b. Missing or damaged fasteners. 

c: Cracks or tears no longer than 2& percent of 
shortest cover dimension are repairable. 

d. Corrosion damage not exceeding 10 percent 
of material thickness and less than 4.0 square inches 
after cleanup is acceptable. 

2-27. Repair or Replacement - Acc ... Covers 
and DoorI. Repair access covers and doors as 
follows: 

a. Replace all damaged, loose, or missing 
fasteners (TM 55-1500-204-25/1 ). 

b. Repair cracks, holes, tears in accordance with 
TM 55-1500-204-25/1 . 

c. Remove and treat corrosion in accordance 
with TM 43-0105. 

d. Replace any cover or door if damage is 
extensive or repai~ affects function of door or cover. 

. e. Paintrepaired areas and replace any decals or 
stencils in accordance with TB748-93-2. 

2-41 Change 4 

2-28. CABIN FLOOR PANELS. 

2-29. De1crlptlon - Cabin Floor Panels. The 
cabin floor (figure 2-20) consists of removable and 
fixed honeycomb or aluminum alloy panels and doors. 
Fittings installed in the floor panels incorporate studs 
or tie-down rings or a combination of both. The tie­
down fittings provide a means of securing cargo. The 
studs provide a mounting point for troop seats or 
litters. 

2-30. Removal - Cabin Floor Panels. 
a. Remove seats or other equipment, as necessary, to 
gain access to floor panel being removed. 

NOTE 
The fixed cargo floor Is considered part 
of the load distribution system of the 
UH-1 airframe. In general, llgglng Is 
not required. However, It Is recom­
mended that only one fixed panel at a 
time be replaced and all static load 
removed from the airframe. This static 
load Includes rotor, transmlulon, 
engine and tallboom. If replacement 
dictates removal of a multltude of 
fixed panels, replace one at a time. All 
floor panels attached by screws may be 
removed and replaced without speclal 
precautions. When the entire cargo 
floor must be removed, care must be 
exerclMd to avoid any action which 
would cauM a shifting of the baM air­
frame. 

b. Remove panel attaching hardware and 
remove floor panel. 

c. Remove sealant from mating surf aces of floor 
panel and cabin floor structure. 

2-31 . Inspection - Cabin Floor Panel1. 
a. Inspect cabin floor honeycomb panels for damage 
(paragraph 2-17). 

b. Inspect metal floor panels and doors for 
cracks, holes, or other damage. 

c. Inspect tie-down rings or studs for damage. 

2-32. Repair-Cabin Floor Panel1. a. Repair cabin 
floor honeycomb panels (paragraph 2-18). 



b. Repair floor panels and doors in accordance 
with TM 66-1600-204-26/1 . Repairs shall not 
interfere with the fit or function of the panel. 

c. Replace tie-down ring (11, figure 2-20) 18 
follows: 

(1) Remove cotter pin and remove pin (10) and 
ring (11 ). 

(2) Remove pin (13) and washer (12). 

(3) Place washer(12)on pin (13)and insert pin 
through floor panel. 

(4) Attach ring (11) with pin (10). Secure with 
cotter pin. 
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(5) Apply sealant (C188) around head of pin 
(13). 

d. Replace stud (9) 18 follows: 

(1) Remove nut (14)andw11her (16). Remove 
stud (9). 

(2) Place stud (9) through floor panel and 
install washer (16) and nut (14). 

(3) Apply sealant (C188) around nut (14). 

2-33. ln1tallatlon - Cabin Floor Panels, a, Apply 
a bead of 11alant (C188) to mating surfaces of panel 
and aircraft structure. 

Chan .. 4 2-46. 1 / (2-46.2 blank) 



CABIN FLOOR AND SERVICE DECK VIEWED FROM TOfl 

2nooo-10Js-1a 

Figure 2-18. Acceu and lnepectlon provlllon1 (lhfft 1 of 3) 
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t::::::::J 
TAIL BOOM. BOTTOM VIEW 

CABIN AFT BULKHEAD 

BOTTOM FUSELAGE SECTION VIEWED FROM BELOW 

204900-1035-2 

Figure 2-18. Accea and ln1pectlon provlllon1 (ShNt 2 of 3) 



1. Nose communications compartment 
2. Oil tank filler cap 
3. Tranami .. ion 
4. Transmission compartment and 

miscellaneous visual inspection -
left and right 

6. Engine to transmission driveshaft 
8. Induction screen - left and right 
7. Engine compartment fire extinguisher 

nozzle insertion and miscellaneous visual 
inspection acceH - left and right 

8. Engine area - left and right 
9. Driveshaft coupling - left and right 

10. Tail rotor control cable and pulleys -
left and right 

11 • Forward tail rotor shaft 
12. Aft tail rotor shaft 
13. Intermediate (42-degree) gNrbox 
14. Vertical fin driveshaft 
16. Tail skid and vertical fin 

*18. Tailskid 
17. Baggage compartment door - right 
18. Equipment compartment door 
19. External power 
20. Equipment compartment door 
21 . Armament provisions quick-diac:onnect 
22. General acce .. 
23. Cargo door 
24. Crew door 

*26. Control tubes and pedal adjuster 
*28. Control tubes and heater ducts 
*27. Cyclic mixing lever 
*28. Heater components and control tube boots 
29. Heater duct and lines 
30. Ammo chute 

*31 . Fuel cell 
•32, Fuel cell 
33. Ammo chute 
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*34. Pedal adjulter, force gradient, and 
magnetic brake 

36. Dual collective control stick cover 
38. Dual cyclic control stick cover 
37. Cyclic control nick electrical acce .. 

*38. Tailboompanel 
39. Tailboom and elevator control tube 

*40. Tallboom and elevator control tube 
*41. Tailboom and elevator control tube 
*42. Tailboom and elevator control 
*43. Boost cylinder and flight controls 
*44. Boolt cylind• and cargo hook 
*46. Anti-torque interconnect rod 
*48. Wiring and collective jackshaft 
*47. Wiring and copilot collective 
*48. Electrical wiring and heater duct 
*49. Electrical wiring and hNter components 
*60. Electrical wiring and heater ducts 
*61 . Control tubes, wiring and bleed air valve 
62. Sump drain 

*63. Fuel cell sump 
64. Sump drain 

*66. Fuel cell sump 
*68. Electrical wiring and control bellcrank 
*67. External stores quick disconnect 
*68. Electrical wiring and hNter valve 
*69. Heater valve and electrical wiring (3) 
*80. Electrical wiring 
*81 . Heater duct and door jettison cable 
*82. Collective jackahaft 
*83. Magnetic brake and force gradient 
*84. Control tubee, bellcrank and pedal adjulter 
*86. Control tubes and bellcrank 
*88. Wiring and force gradient 
•97. Cyclic stick connections 
*88. Wiring and control tubes 

*Installation of structural panels/ doors is required prior to 
jacking, towing hoisting or flight. 

204900-1035-38 

Figure 2-19. Acce11 end lnapectlon provlalona (Sheet 3 of 3) 
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1. Floor aaHmbly 
2. Door UHmbly 
3. Floor assembly 
4. Cover 
5. Floor assembly 
6. Floor assembly 

I 
7. Floor HHmbly 
8. Seat tracks 
9. Stud 

10. Pin 
11. Ring tie-down 
12. WHher 
13. Pin 
14. Nut DETAIL 

I 
15. Washer 
16. Door CIIHfflbly 

(TYPICAL TIE -DOWN ANO STUD INSTALLATION) 

204031-1001 

Figure 2-20. Cabin floor 
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b. Lay floor panel in place and align holes in 
panel with holes in structure. 

c. Install attaching hardware. 

d. Install equipment removed to gain access to 
panel. 

2-34. Painting - Cabin Floor Panels. Refer to TB 
746-93-2. 

2-36. COWLINGS AND FAIRINGS. 

2-38. De1cription - Cowling, and Fairing,. 
Cowlings and fairings are used to enclose, protect 
and provide easy access to engine companment, 
intake and exhaust tailpipe areas, and top of main 
transmission. 

2-37. TRANSMISSION COWLING. 

2-38. Deacriptlon - Tran1mlufon Cowling. The 
transmission cowling (1, figure 2-21) consists of a 
right and left section. The cowling is secured in closed 
position with latches and fasteners in the air inlet 
screen, a frame attaches the cowling to the cabin 
structure and acts as a hinge to swing the cowling 
forward (over the aft section of the cabin) to open 
position. 

2-39. Removal - Tran1ml11lon Cowling. 
a. Release fasteners (3, figure 2-21). 

b. Disengage cowling latches and swing 
cowling to forward position. 

c. Suppon cowling and remove cotter pin (7), 
washers (9 and 12), spacers (8, 10 and 11 ), and pin (6) 
from tube assembly (13). 

d. Remove cotter pin (16), washers (16), and pin 
(17) from legs of frame assembly (14). 

e. Lift cowling from frame. 

NOTE 

The following procedure 11 for removing 
left cowling frame (figure 2-22). The 
procedure, for removing right cowling 
frame (figure 2-23) are the ume except 
a1 noted. 

f, Remove frame (18, figure 2-22) as followa: 
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( 1) On left frame, remove lockwire securing 
pin ( 19) to fitting (18) and remove pin ( 19). 

(2) Remove retaining pin (36). Rotatetube(36) 
to release from fi~ing (37). 

(3) Pull tube (36) outboard until frame 
assembly is disengaged from attaching points. 

· (4) Lift frame assembly from helicopter. 

2-40. ln1pection - Tran1million Cowling. 
a. Inspect cowling for dents, cracks, or damage. 

b. Inspect frame (16, figure 2-22 or 8, figure 2-
23) for damage, cracks, or wear in rod ends (30 and 
32, figure 2-22 or 5 and 24, figure 2-23) and 
bu9'hing1. 

c. Inspect latches, hinges, and fittings for wear, 
damage, and serviceability. 

2-41 . Repair - Tran1mi11lon Cowling. 
a. Repair damage to cowling in accordance with TM 
• 55-1500-204-25/ 1. Ensure repairs do not interfere 
with fit of cowling. 

NOTE 

The following repair and replacement 
proceduru are for left cowl frame (figure 
2-22). The 1ame procedure• can be used 
to repair or replace parts on the right 
cowl frame (figure 2-23). 

b. To replace cam follower bearing (6 or 24, 
figure 2-22), remove nut and washers and remove 
cam follower bearing. Install replacement bearing 
using same quantity of washers and nut. Washer 
quantity and position may have to be adjusted during 
cowling installation. 

c. To replace fitting (5), remove cotter pin (2), 
washer (3), and pin (1 ). Remove fitting (5) and spring 
(4). Position replacement fitting (5) and spring (4) to 
leg of frame (16). Install pin (1 ), washer (3), and cotter 
pin (2). 

d. . Replace rod end (3), sleeve (29), or insert (27) 
as follows: . 

(1) Remove retaining rings (21 and 28) and 
remove sleeve (29) and insert (27). Loosen nut (22) 
and remove rod end (39) from frame (18). 

. 2-11 
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1. Tranamlnlon cowling 8. Spacer 115. Washer 
2. Air Inlet acreen 9. Washers 18. Cotter pin 
3. Fastener 10. Spacer 17. Pin 
4. Engine cowling 11. Spacer 18. Shim 
15. Tailpipe fairing 12. Waaher 19. Hinge fitting 
8. Pin 13. Tube 20. Bushings 
7. Cotter pin 14. Frame anembly 21. Screw 

204060-1033 

Figure 2-21. Tranemlalon and engine cowl 
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204060-1035-1 

Figure 2-22. Tranamlulon cowling frame - left aide (Sheet 1 of 2) 
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1. Pin 14. Track 27. 111..-t 
2. Cotter pin ,a, Tube HNmbly 28. Retaining ring 
3. Weiher 18. Frame 29. Sleeve 
4. Spring 17. Bu1hlng 30. Rod end 
I. Fitting 18. Fitting 31. Nut 
e. Roller 19. Pin 32. Rod end 
7. Nut 20. Fitting 33. lnaert 
8. Wa1hera 21. Retaining ring 34. Retaining ring 
9. Nut 22. Nut 31. Retaining pin 

10. Wa1hera 23. Arm 39. Tube 
11. Spacer 24. 
12. 

Cam follower beerlng 37. Fitting 
Wheel ■INmbly 21. WHher 

13. Fitting 28. Nut 

204060-1035-2 

Figure 2-22. Tranamlllion cowling frame - left llde (ShNt 2 of 2) 

(2) Install nut (22) and rod end (30) on frame 
(16). Align rod end (30) with hole in arm (23) and 
install sleeve (29) and insert (27). Install retaining 
rings (21 and 28). 

e. Replace rod end (32) or insert (33) as follows: 

(1) Loosen nut (31) and remove rod end (32) 
from frame (18). Remove retaining ring (34) and insert 
(33) from rod end. . 

(2) Position insert (33) in rod end (32). Install 
retaining ring (34).-lnstall nut (31) and rod end (32) on 
frame (18). · 

f. Replace bushings (17) 11 follows: 

2-14 

NOTE 

Bu1hlng1 are line , .. med, If OM buehlng 
11 worn, both bulhlng1 lhould be 
replaced. 

(1) Support arm of frame (16) and press out 
bushings (17). 

(2) Coat replacement bushings with primer 
(C263) and press into arm of frame(18) while primer 
is still wet. 

(3) Line ream bu1hing1 0.1811 TO 0.1 IOO 
inch. 

g. To replace fitting• (18, 20, or 37), remove 
attaching screws and remove fitting. Poahlon 
replacement fitting over mounting hol• and lnetall 
screwa. 

2-42. Painting - Tranemlulon Cowllng. Touch­
up paint cowling II needed In accordance with TB 
748-93-2. 
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1. Tube 
2. Retaining pin 
3. Retaining ring 
4. Nut I 
5. Roeland . 
8. lnNrt 
7. Bushing 
8. Frame 
9. Tube HMmbly 

10. Track 
11 . Fitting 
12. Rod end 
13. Fitting 
14. Fitting 
15. Retaining ring 
11. Insert 
17. Sleeve 
18. Nut 
19. Arm 
20. Cam follower bearing 
21. Waaher 
22. Nut 
23. Retaining ring 
24. Rod end 
25. Pin 
28. Cotter pin 
27. Washer 
28. Cam follower bearing 
29. Nut 
30. Waahers 
31. Fitting 
32. Spring 

204060-1034 

Figure 2-23. Tr■namlulon cowling frame - right llde 
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2-43. Installation - Transmission Cowling. 

NOTE 

The following procedure is for installing 
left cowling frame (figure 2-22). The 
procedures for removing right cowling 
frame (figure 2-23) are the same except 
as ·noted. 

a. Position frame (16, figure 2-22) over fittings 
on deck and align cam follower bearings with track 
( 14). If necessary position of washers (8 or 25) can be 
changed to align cam follower bearings with track. 

b. Install tube (36) through fittings and rod ends 
on frame. Rotate tube to position locking lug of tube 
on side of fitting (37). Install retaining pin (35). 

c. On left cowling frame, insert pin ( 19) through 
fitting ( 18 and 20). Lockwire (C1 27) pin ( 19) to hole in 
fitting (18). 

d. Position cowling over mounting legs of frame 
assembly (14, figure 2-21) and tube assembly (13). 

e. Install pins (17) with washers ( 15) and cotter 
pin (16) to attach cowling to each leg of frame 
assembly (14). 

f . Attach tube assembly (13) using pin (6), 
spacers (8, 10, and 11) and washers (9 and 12). 
Washers (9) can be positioned as needed for proper 
fit. Install cotter pin ( 17). 

Do not pin rubber strip or cargo door 
between cowling and air frame. Fasten 
left, right, and lower center latchea prior 
to fastening upper center latch. 

g. Swing cowling aft and down to closed position 
and check for proper closing. Rod ends (30 and 32, 
figure 2-22) can be adjusted, if needed, for fit of 
cowling. 
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Adjustment of latch mating fitting, may 
be neceasary to en1ure proper clo1ing of 
latchea. Hand force only 1hall be uaed to 
cloae latch, and alight tenlion 1hall 
remain on latch in the cloHd politlon. 

h. Check cowling latches for proper closing 
without excessive force. Loosen latch mounting 
screws -and adjust latch position if necessary. 
Retighten latch mounts screws. 

i. Close all latches and secure fastener (3, figure 
2-21) in air inlet screen. 

2-44. ENGINE COWLING. 

2-46. Deacription - Engine Cowling. The engine 
cowling (4, figure 2-21) consists of a left and a right 
section. Each section is mounted on two hinges 
attached to the aft firewall. The forward is held in 
position by a latch and the transmission cowling, 
which overlaps the engine cowling. 

2-46. Removal - Engine Cowling. a. Open 
transmisison cowling. 

b. Disengage forward latch on engine cowling 
and open cowling. 

c. Disconnect fire detector connector. 

d. Pull pin from hinges on aft side of cowling and 
lift from helicopter. 

2-47. ln1pection - Engine Cowling. a. Inspect 
cowling for dents, cracks. or damage. Refer to Table 
2-1 . Damage limits same as fuselage skin. 

b. Inspect latches and hinges on cowling for 
wear, damage, and serviceability. 

2-48. Repair - Engine Cowling. a. Repair 
damage to cowling in accordance with TM 55-1500-
204-26/ 1. Ensure repairs do not interfere with fit of 
cowling. 

Do not u1e blind type rfvetl In the engine 
air Inlet. 

b. Replace cowling latch if unserviceable. 

c. To repair or replace hinge fitting (19. figure 2-
21 ) proceed as follows: 

(1) Remove screws (21) and remove fitting 
(19) ar:td shim (18). 



(2) Replace bushings (20) as follows: 

(a) Support fitting (19) and press out 
bushings (20). 

(b) Coat replacement bushing with primer 
(C253) and press into fitting ( 19) while primer is still 
wet. 

(c) Ream bushing 0.251 TO 0.253 inch. 

(3) Position shim (18) and fitting (19) to 
cowling. Install screws (21 ). Thickness of shim (18) 
may have to be adjusted during installation of 
cowling. 

2-49. Painting - Engine Cowling. Touch-up paint 
cowling as needed in accordance with TB746-93-2. 

2-60. Installation - Engine Cowling. a. Position 
cowling with hinge fitting (19, figure 2-21) aligned 
with hinge fitting on aft firewall. If fittings do not align 
remove hinge fitting ( 19) and adjust thickness of shim 
(18) as needed. Install pins through hinge fitting. 

la. Connect fire detector connector and lockwire 
(Cl 26.1). 

c. Close cowling and check for proper 
engagement of forward latch. The amount of washers 
between the forward liltCh and cowling skin can be as 
necessary for proper engagement of latch. 

d. Close transmission cowling and fasten 
latches. · 

2-51. TAILPIPE FAIRING. 

2-62. Description - Tailpipe Fairing. A metal 
fairing (5, figure 2-21) encloses the engine tailpipe 
and supports an antenna and anti-collision light. The 
f~iring is attached with turn lock fasteners. 

2-63. Removal - Tailpipe Fairing. a. Open 
forward access door on left side of fairing. 

b. Disconnect antenna and anti-collision light 
wiring at deck. 

c. Open forward section to tail rotor driveshaft 
cover. 

d. Release turnlock fasteners around fairing and 
lift fairing from tailpipe. 

2-64. Inspection - Tailpipe Fairing. a. Inspect 
fairing for dents, cracks, and damage. 
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b. Inspect fasteners for damage and 
serviceability. 

2-55. Repair - Tailpipe Fairing. a. Repair 
damage to fairing in accordance with TM 55-1500-
204-25/1 . Ensure repairs do not interfere with fit of 
cowling. 

b. Replace unserviceable turnlock fasteners. 

2-56. Painting - Tailpipe Fairing. Touch-up paint 
fairing as needed in accordance with TB 746-93-2. 

2-5.7. Installation - Tailpipe Fairing. a. Position 
fairing over tailpipe and close turnlock fasteners. 

b. Connect antenna and anti-collision light 
wiring at deck. 

c. Close access door on left side of fairing and 
forward section of tail rotor driveshaft cover. 

2-58. LIFT BEAM. 

2-59. Description - Lift Beam. The lift beam is 
located at Fuselage Station 132.00 under the pylon 
structure. The beam is attached to the main structure 
beams at Butt Line 14.00. Fittings are installed on the 
beam to provide attachment points for the lift link and 
cargo hook. Beam construction consists of aluminum 
alloy web, stiffeners, and extensions. 

. 2-60.. Inspection - Lift Beam (figure 2-24). 

a. Inspect lift beam for installation of radius 
blocks located on lower surface of upper beam cap 
assemblies. forward and aft sides. 

b. If radius blocks are not installed, inspect beam 
cap and adjust structure of beam for cracks. 

c. Inspect fittings on beam for cracks and 
security. 

2-61. Repair or Replacement - Lift Beam. 
(AVIM) a. Remove main rotor hub assembly 
(paragraph 5-16). 

b. Remove transmission and mast · assembly 
(paragraph 6-31 ). 

c. Remove hydraulic servo cylinders, hydraulic 
lines, and servo cylinder supports from lift beam. 
(paragraphs 7-159, 7-160, and 7-164). 
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~ . ·. 0.125 R 

~ I . 
t~0.175~ 

RADIUS BLCX:I< DETAILS . . 
(2024 T4 AL ALLOY-4 REQUIRED) DETAIL A 

STA · 
132.131 

BL 
9.00 

1.22 
A 

+ . + + + + ri-·, + + 
+ + + + 11+ + • I 

+ A I 
I 
I 

Rgure 2-24. Uft bNm repair (Sheet 1 of 2) 
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0.875 
STOCK 

MS2047MD5 
RIVETS-USE EXCEPT AS 
NOTED 

DRILL HOLES 
TO MATCH SUPPORT 

204031-1004-lA 



STA 
132.138 

LIFT LINK BEAM 

MS20470AD5 
RIVET-USE EXCEPT 
AS NOTED 

+ 

RADIUS BLOCK 

+ 

+ + 

I 
BL 

9.00 

+ + + r-r. 
:+ + + 
+ 

NOTE: 1. ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 
2. NO CRACKS ALLOWED. 
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DRILL HOLES TO 
MATCH SUPPORT BL 

1".00 

+ + 
+ + 

20403l-1004-2A 

Figure 2-24. Utt beam repair (Sheet 2 of 2) 
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d. Repair beam cap in following manner: 

(1) Drill out rivets and remove bolts retaining 
affected beam cap. Use care in drilling rivets to 
prevent elongating holes. Remove cap from beam 
assembly. 

(2) Using cap as pattern, fabricate new cap 
from AND 10134-1205 extrusion 7075-T6 aluminum 
alloy. Cut to proper length; drill holes for rivets, 
support retention, and lift link attach fitting bolts. 

(3) Clean, deburr, and coat new beam cap with 
primer (C253). 

(4) Position and clamp beam cap in place and 
secure with rivets, Part No. MS204 70AD5, except in 
area of servo support assembly as indicated in figure 
2-24. . 

e. Repair of cracks in web of beam assembly may 
be repaired by standard sheet metal repairs as 
follows: 

(1) Isolated cracks of short length (one to three 
inches) may be stop-drilled and patched using 7075-
T6 aluminum alloy, 0.040 inch thick, overlapping 
length of crack. 

(2) Cracks 3.0 inches or more in length or 
concentrated within a small area may be repaired by 
cutting out damaged area and using an overlapping 
patch of 7075-T6 aluminum alloy, 0.060 inch thick. 

f. Fabrication and installation of radius blocks 
shall be accomplished as follows: 

(1) Fabricate four radius blocks from 2024-T4 
aluminum alloy; 0.126 inch thick, 0.876 inch wide, 
and 8.22 inches long, with 0.126-inch radius milled 
on o~e edge as shown in figure 2-24, Detail A. 

EJ 
When drilling rivets. avoid elongating 
holes. 

(2) Drill out and remove rivets only in locations 
where radius blocks are to be installed. 

(3) Position and clamp fabricated radius 
blocks in place. Drill holes for rivets and servo cylinder 
support retention holes. 

(4) Remove radius blocks; clean. deburr,and 
coat with primer (C253). 
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(5) Install radius blocks, using rivets, 
MS20470AD5 and MS20426AD5, as indicated in 
figure 2-24. 

(6) l!'lstall hydraulic supports, cylinders and 
lines (paragraphs 7-150, 7-167, and 7-140). 

(7) Install transmission (paragraph 6-40). 

(8) Install main rotor hubassembly(paragraph 
5-24). 

2-62. SUPPORT PYLON FIFTH 
MOUNT. 

2-63. Description - Support Pylon Fifth Mount. 
The fifth mount support is located at center aft area of 
the pylon and installed on the support fitting bridged 
across aft side of the pylon supports (figure 2-26.) 

2-64. Cla11ification of Damage - Support Pylon 
Fifth Mount. a. Negligible Damage. Cracks in the 
fifth mount support, less than 1.26 inches may be 
considered negligible and will not require repair. 
However, if the support beam must be removed for 
another maintenance purpose. and if cracks (of any 
length) are discovered, the beam shall be repaired. 

b. Reparable Damage. Reparable damage is.as 
follows: 

( 1) Strip cadmium plating from support in area 
of repair, using ammonium nitrate solution (C27.1). 
Clean area with sand blast or wire brush. If 
ammonium nitrate solution is not available, perform 
entire operation with sand blast or wire brush. 

(2) Repair cracks in upper and lower surfaces 
of support prior to addition of repair plates to 
assembly. Weld cracks, using process noted in step 
(6). Grind or file weld flush with surface before 
installing repair plates. 

(3) Fabricate two plates from steel sheet (item . 
56, table 2-1 ), 70 x 3.60 x 0.63 inches. Trim plates to 
contour of upper surface of support for right and left 
side (figure 2-25). Do not install plates on lower 
surface of support. 

....--[::=----:~~] 
Drill holes in repair plate only end not in 
mount support. 

(4) Clamp bolts in position and locate holes for 
transmission mount bolts. Drill hole in plate only, 
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0,69 DIA HOLE 
SEAL EDGE WITH BEAD OF SEALANT (C181) 
AFTER WELD AND STRESS RELIEVING. 

PLATE 
... ,,-----:----,=II~--,.--------,~--~ 
;fl 
0 L.,._ ___ ,,,,,, 

r1 - -30°TYP 

- s.,o---

SUPPORT MATERIAL: 

4130 ALLOY STEEL 
SPECIFICATION MIL•S-11729 
THICKNESS 0.083 INCH 

'--•~----1-

0,38 HOLE .so 
, EACH FOR ROSETTE WELD TYP EDGE DISTANCE 

NOTE: ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 
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Figure 2-26. Fifth mount 1upport - typical repair 

0.126 inch larger in diameter th111n hole in support. 
Drill four 0.38-inch holes in right plate and three 
0.38-inch holes in left plate, maintaining 0.60 edge 
distance. 

(6) Weld plates in place with a continuous 
weld around edge and rosette weld in 0.38-inch 
drilled holes. Use heliarc class A welding in 
accordance with MIL-W-6611 . 

(8) After repair, stress-relieve part,. using any 
of the following methods: 

(a) Slow-cool part by covering with a thick 
asbestos cloth immediately after welding. 

~ 
Do not overheat part. If metal reachea 
glowing stage, part mult be cooled and 
reheated to de1lred range. 

(b) Heat part 1100 TO 1210 degrees F 
(183.3 TO 878. 7 degrees C) for 1 hour in furnace 
and allow part to cool slowly. 

(7) After stress~relieving operation is 
completed, clean repair area thoroughly, using 
sandblast or wire brush and apply an even spray coat 
of zinc chromate primer coating (C253) and finish 
coat. Do not apply primer to ID of spacer. 

c. Damage Neceasitating Replacement. 
Damage greater than practical to repair is cause for 
replacement. 

2-65. AFT CROSSTUBE ATTACHMENT 
POINTS. (AVIM) 

2-88. Repair - Aft Crosatube Attachment 
Points. 

I WARNING' 

Ensure that helicopter is properly 
supported and safe before attempting 
any repairs on landing gear attachment 
points. 

a. Place helicopter on suitable supports 
(l:,aragraph 2-8). 

b. Remove landing gear (paragraph 3-3). 

c. Remove access doors in area of aft landing 
gear attachment points. 

d. Remove external skin rivets as required to 
provide access to damaged area. 

e. Remove rivets attaching support fitting in 
beam cap (figure 2-28). 
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TM 66-1 &20-220-23-1 

\

BEAM 
CAP 
FWD 

J 
SICTION l•I 

MAS 105'-6 RIVET 
0 
__ Ji---l.--MS 20,70AD• 

COLLAR ~~N~:-5~8-A6 I 

+ 
+ 

MS 20•70AD5 (TYPl 

VIIW LOOKING OUTID R H SIDI 

STA 15'.00 

{

,"'\\1sUPPORT :REF) 
\ 20,-031-105 
\ 

' \ 
\ _...~-- MS 20•70AD• 

\ 
\ 

WL 
.!lL 

MAS 105'-6 RIVET 
HAS 171-6 
OR MAS 521-A6 COLLAR 

MAS679AA 

L 
SICTIOM (•( 

+ + + + 

MUTPLATE MS 20'70AD5 (TYP) 
2 REQD 

NOTE: 1. NO CRACKS ALLOWED. 

+ 

2, ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

+ 

Figure 2-28. Installation of forward and aft 1pllce1 and 1trap1 

2-82 

WL 12.00 

IL 1,.00 

AFT BEAM 
CAP'"" 

:t 

204031-1002-lA 



f. Fabricate forward and aft straps and strap 
aplices (figure 2-26). Refer to Appendix Dfor material 
and fabrication instructions. 

g. Cut and remove enough beam cap to match 
with aplice. 

h. Clean and primer reworked area. 

I. Install splices and strap splices as shown in 
fi~ure 2-26. 

. J. Reinstall external skin and acc•s panels. 

k. Refinish repaired area in accordance with TB 
748-93-2. 

I. Install landing gear (paragraph 3-4) using new 
bolts and washers. 

2-87. BULKHEAD ASSEMBLY. 

2-18. De1crtptlon - Bulkhead ANembly. The 
bulkhead is located at ·Fuselage Station 196.00 and 
provides attachment fittings for the tail boom. The two 
lower fittings provide for installation of jacking and 
mooring fittings. The bulkhead is constructed of 
aluminum alloy webs and stiffeners (figure 2-27). 

2-18. ln1pectlon - Bulkhead AINmbly. a. 
Inspect bulkhead for cracks in web, cap angles and 
stiffeners. 

b. Inspect tailboom attachment fittings for 
cracks, hole elongation, and wear. Refer to figure 2-
63, for wear limits. 

2-70. Repair or Replacement - Bulkhead 
AINfflbly (AVIM). a. Cracks in the bulkhead skin (6, 
figure 2-27) or cap angle (3) may be repaired by 
standard sheet metal repair methods. Outboard 
attaching doubler angles, (8) and ( 13) may be replaced 
11 required. Repairs or replacement of damaged parts 
may be accompliIhed II described in the following 
step■ : 

(1) Remove tailboom from helicopter 
(paragraph 2-278). 

(2) Small cracks, less than 1.10 inches long, 
may be repaired as described in steps (3) and (4). 

. (3) Stop drill small cracks in bulkhead skin (in 
area of tailboom attachment fittings) and return 
bulkhead to service. 

TM 11-1120-220-23-1 

(4) Stop drill small cracks in cap angle (3). 
Fabricate a small reinforcement angle from 0.040 
inch thick 2024-T3 aluminum alloy. Install 
reinforcement angle on cap angle (3), using standard 
repair methods (refer to TM 55-1520-204-25/1 ). See 
figure 2-28 for typical repairs on frame members. 

b. Cracks in bulkhead skin, longer than 1.10 
inches, may be repaired as follows: 

(1) If crack extends under spacer pad (4, 6, 9 or 
11, figure 2-27) drill out attaching rivets and remove 
spacer pad. 

(2) Stop drill ends of crack. 

(3) Fabricate a repair patch from 0.032 inch 
thick 2024-T3 aluminum alloy. 

(4) Lay out rivet pattern on patch, using 1.0 
inch spacing. . 

(I) Pick up existing rivet holes in bulkhead, 
attachment fittings, and spacer pad, and drill in repair 
patch. 

(6) Remove burrs, clean patch and coat it with 
. primer (C263). 

(7) Install repair patch to aft side of bulkhead, 
using MS20426AD4, MS20426AD5, NAS 1056-6-
1 O high shear rivets and NAS 179-6 collars. 

NOTE 

Thickne11 of repair patch will take place 
of removed 1pacer pad. Diacard removed 
1pacer pad. 

c. Cracks in bend radius of outboard attaching 
doubler angles, LH (8) and RH (13), require that 
bulkhead (1) be removed and damaged angles 
replaced. Before removing bulkhead, to provide 
access to area of repair and to relieve structure load, 
remove the following components: 

(1) Remove the engine (paragraph 4-13). 

(2) Remove aft firewall (paragraph 2-76). 

(3) Remove tri-pod engine mount (paragraph 
2-271 ) . 

(4) Remove elevator and tail rotor control 
tubes (paragraph 11-173). 
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ITEM NAME MATERIAL SPECIFICATION COND. THICKNESS 

1 Bulkhead 
2 Fitting UR 2014 Al Aly QO-A-317 Tl 
3 Cap Angle 7075 Al Aly OQ-A-250/13 Tl 0.032 
4 Spacer Pad 7075 Al Aly QQ-A-250/13 Tl 0.032 
5 Skin 7075 Al Aly OO·A-250/13 Tl 0.026 
I Spacer Pad 7076AIAly QQ-A-250/13 Tl 0.032 
7 Fitting UL 4140 StHI MIL-S-5121 
8 Angla LH 7075 Al Aly QQ-A-250/13 Tl 0.090 
9 Spacer Pad 7075 Al Aly QO-A-2150/13 Tl 0.032 

10 Fitting LL 2014AI Aly OO-A-317 Tl 
11 Spacer Pad 7075 Al Aly QQ-A-250/13 Tl 0.032 
12 Fitting LR 2014 Al Aly QQ-A-317 Tl 
13 Angle RH 7075 Al Aly QQ-A-25Q/13 Tl 0.032 

204030-1022 

Figure 2-27. Bulkhead alNfflbly (F818I.00) repair 
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SEE Note 

ln WIDTH (MAX) 1/2 WIDTH (MAX) 

HCTIOH A-A HCTIOH a-a 
Note 

Reinforcing metal to be one gage heavier 
than original metal. 

TM 11-1120-220-23-1 

2040J0-64A 

Figure 2-28. Damaged frame mambera repair by patching 
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(6) Remove electrical and communication 
cables, wiring, attaching clamps and hardware from 
work area. Temporarily retain cables and wiring clear 
of area. 

(8) Open compartment doors and remove 
electrical equipment and drain lines at aft end that 
will interfere with repair work. 

(7) Retain all removed parts for reinstallation. 

d. Removal of bulkhead (1, figure 2-27). 

(1) An alignment tool is required to prevent 
movement of fuselage structure members and tail 
boom attachment fittings (2, 7, 10 and 12) after aft 
bulkhead is removed. Fabricate alignment tool from 
0.260 inch thick material of sufficient width to pick 
upthefourtailboom attaching points(2, 7, 10and 12). 
Provide two legs to extend from alignment tool to pads 
on floor or ground surface. Position alignment tool in 
place and clamp to aft bulkhead (1 ), Use an u ndersize 
drill (to prevent elongating holes in fittings) and back 
drill alignment tool through tailboom attachment bolt 
holes. Remove clamps, remove alignment tool, and 
place tool to one side for later use. 

(2) Remove all bulkhead retaining hardware. 
Drill out and remove rivets attaching bulkhead of 
fuselage and tailboom fittings (2, 7, 10, and 12). 
Tailboom attachment fittings will remain attached to 
structure members of forward fuselage. Lift aft 
bulkhead from end of forward structure. 

C==:] 
Use extreme care in drilling high shear 
rivet• in tailboom attachment fitting• (2, 
7, 10, and 12), to prevent elongation of 
holea or damage to fitting,. Where it i1 
po11ible, cut off high shear rivet, and 
punch rivet• out of fitting,. 

( 3) Install previously fabricated ali~nment tool 
on tailboom attachment fittings (2, 7, 10, and 12), to 
prevent movement of fuselage structure members. 

e. Drill out rivets and remove cracked outboard 
attaching doubler angle or angles (8 and 13) from 
removed bulkhead. 

f; Fabricate new RH outboard attaching doubler 
· angle (13) from 0.032 inch thick 7075-0 aluminum 

alloy. Use removed angle as a pattern for length, 
radius, shape and joggle. Locate new angle on 
bulkhead, clamp in place and back drill rivet holes. 

2-N 

Remove new angle from bulkhead. Remove burrs 
from angle, clean and coat with primer, (C263). 

g. Install new RH outboard attaching anQ!e (13) 
to bulkhead, using MS20426AD4 rivets. Rivet holes 
in RH angle (13) matching with rivet holes in upper 
and lower RH attachment fittings (2 and 12) may be 
back drilled through attachment fittings, after 
alignment tool is removed and bulkhead is clamped in 
place on cabin structure. 

h. LH outboard attaching angle (8) is made from 
0.090 inch thick 7075-0 aluminum alloy. 

i. To .replace LH outboard attachment angle (8) 
proceed as follows: 

( 1) Drill out rivets and remove angle from 
bulkhead. 

(2) Fabricate a template, from 0.012 inch 
thick aluminum alloy T3, to fit each leg of angle (8). 

(3) Clamp templates in removed angle and 
back drill ri\19t holes In tempiatN. 

(4) Mark each template for identification, 
remove clamps, transfer templates to new angle (8) 
and drill rivet holes. 

(6) Remove templates from angle (8). Remove 
burrs, clean and install new angle to bulkhead, using 
MS20426AD4 and MS20426AD5 rivets. 

j. Remove alignment tool from position on 
fuselage. 

k. Place bulkhead in position on fuselage, and 
install tailboom attachment bolts through fitting• (2, 
7, 1 O, and 12) and bulkhead, with washers or spacers 
behind bolt heads, and tighten nuts temporarily 
(finger tight). Align rivet holes in fuselage and 
bulkhead, and hold in position with metal fasteners. 

I. Back drill rivet holes in RH outboard attaching 
angle (13) to match tailboom attachment fittings (2 
and 12). Remove burrs and clean chips from parts and 
area. 

m. Rivet and bolt bulkhead onto fuselag~ and 
fittings (2 and 12), using MS20426AD4, 
MS20426AD5, and MS20470AD4 rivets where 
required. 

n. Install the following parts and components 
(refer to step c.). 



( 1) Tail boom (paragraph 2-281 ). 

(2) Engine (paragraph 4-16). 

(3) Aft firewall (paragraph 2-77). 

(4) Engine mount (paragraph 2-274). 

(5) Elevator and tail rotorcontrols(paragraphs 
11-204 and 11-1 76). 

(6) Electrical components and drain lines if 
removed. 

2-71. FIREWALLS AND HEAT SHIELD. 

2-72. Description - Firewalls and Heat Shield. 
The firewalls and tail rotor driveshaft head shield are 
installed in the engine compartment. The forward 
firewall is a single unit and the aft firewall consists of 
an upper and lower unit. The firewalls and he2.IJ 
shield are constructed of MIL-T-7993 titanium alloy 
and reinforced with MIL-S-6721 corrosion resistant 
steel and aluminum alloy stiffeners and channels 
(figure 2-29). 

2-73. Inspection - Firewalls and Heat Shield 
(Installed). a. Inspect for cracks, tears, holes, and 
dents. 

b. Inspect seals !or tears and deterioration. 

c. Inspect for loose or missing fasteners. 

2-74. Classification of Damage - Firewalls and 
Heat Shield. a. Negligible Damage. Surface 
scratches and dents are considered negligible and 
can be ignored unless the dents are deep enough to 
interfere with other installations. If this condition 
exists, it is necessary to bump out the dents until 
proper clearance is obtained or firewall is restored to 
its original shape. 

b. Repairable Damage for Firewalls. 

(1) Cracks 3.0 inches or less, repair by 
welding. Cracks exceeding 3.0 inches in length, 
repair by patching. 

(2) Stiffeners, seal retainers, etc., repair by 
insertion. If damage warrants, replace parts. 

c. Repairable Damage for Heat Shield. 
DamaQI! not exceeding 2.0 inch diameter after clean­
up, no closer than 1 .0 inch to flange, or bead on 
forward end and a minimum 6.0 inches from similar 

TM 66-1620-220-23-1 

type repair. Heat shield is not repairable by insertion 
repairs. 

d. Damage Requiring Replacement. 

( 1) Damage so extensive that time expended 
would warrant replacement. 

(2) Torn or deteriorated seals and gaskets. 

2-75. Removal - Firewalls and Heat Shield. a. 
Remove power plant (paragraph 4-13). 

b. If forward firewall (1, figure 2-29) is to be 
removed, remove air particle separator (paragraph 4-
28). 

c. Remove forward section of tail rotor 
driveshaft (paragraph 6-206). 

d. Remove aft lower firewall (3) as follows: 

( 1) Remove screws (32, figure 2-29) and 
washers (31) attaching heat shield (30) and fireshield 
(2) to firewall (3). 

(2) Remove screws (14) and washers (13) 
attaching firewall to service deck. Remove screws 
from forward and aft legs of firewall. 

(3) Remove firewall from helicopter. 

(4) lffirewall isto be replaced, remove cowling 
mounting brackets and hardware not furnished on 
replacement firewall, for reuse on replacement 
fi rev:-,a II. 

e. Loosen clamp (34) securing fireshield (2) to 
firewall (1 ). Remove fireshield. 

f. Remove forward firewall ( 1) as follows: 

( 1 ) Remove lower left access panel from pylon 
island. 

(2) Disconnect all fuel and oil lines, bleed air, 
and electrical from forward firewall. 

(3) Remove mounting screws (23) and 
washers (22) along both sides and bottom of forward 
firewall (1 ). Remove firewall from helicopter. 

2-76. Repair or Replacement - Firewalls and 
Heat Shield. a. Replace damaged or worn seals. 

( 1) Drill out rivets securing retainer and seal to 
firewall. Remove seal. 
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DETAILA 

FIRESHIELD INSTALLATION 

DETAIL B 
CHANNEL INSTALLATION 

NOTE: NO CRACKS ALLOWED 

Figure 2-28. Firewall lnatallatlon (Sheet 1 of 2) 
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1 • Forward flr9W■ II 
2. Flreahleld 
3. Aft flrewell lower 
4. Aft firewall upper 
5. Screw 
8. Chain 
7. Pip pin 
8. Hinge fitting 
9. Bolt 

10. Weiher 
11 . Nut 
12. Tube 
13. WHher 
14. Scr9W 
15. GHket 
18. Ring 
17. Ring 

18. Gasket 
19. Channel 
20. Nut 
21. WHher 
22. Weiher 
23. Screw 
24. Plate 
215. Latch fitting 
28. WHher 
27. Bolt 
28. Plate 
29. Latch fitting 
30. Heat shield 
31 . WHher 
32. Screw 
33. Gasket 
34. Clamp 

TM 55-1520-220-23-1 
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Figure 2-21. Flrewall lnatallatlo~ (Sheet 2 of 2) 

(2) Position replacement seal and retainer on 
firewall and secure with metal ~asteners. Check that 
seal is positioned to make proper contact with 
cowling. 

(3) Drill holes through seal and install 
MS20436M-3-4 rivets. 

b. Replace latch fittings and hinge fittings if 
broken or unserviceable. •~ 

c. Repair firewall webs that are cracked, torn, or 
hole damage. 

( 1) Stop drill cracks. If damage is a hole or tear, 
cut a round or elongated hole according to shape of 
damage (figure 2-30). Remove only a sufficient 
amount of material to clean-up damage. Deburr hole. 

(2) Fabricate a patch of the same material and 
gage or next heavier gage. Allow approximately 
0.750 inch overlap around cleaned area. The 0.75 
inch overlap will give the required edge distance for 
riveting. 

(3) Drill holes through firewall and patch 
maintaining a minimum four diameter Ipacing and a 
two diameter edge distance. Remove patch and 
deburr holes. 

(4) Cut a piece of firewall fabric J-Mai, (Item 
30, Table 2-1 ) Iame Iin of patch or coat patch with 
IeIllng compound (C-187). 

(5) Position patch and rivet in place with 
monel rivets, MS20616M. 

d. Replace damaged or broken .fasteners. 

•· Replace damaged or worn gaskets on firewall 
and fireshield. 

(1) Remove gasket and aged _adhesive from 
firewall. 

I WARNING. 

Cleaning 10lvent 11 flammable and toxic. 
Provide adequate ventllatlon. Avoid 
prolonged breathing of 10lvent vapors 
and contact with skin or eye1. 

(2) Abrade metal surface with 180gritabrasive 
paper (C1 .2). Clean abraded areas with toluene 
(C230). Wipe dry with clean cloths. 

I WARNING. 

Use adhesive In well ventilated area. Do 
not uee near open flame or heat and avoid 
prolonged breathing of vapore. 

(3) Apply adhesive (C23) to gesket and metal 
surface. Position gasket on metal surf ace and air dry 
minimum four hours. 
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WEB 

- FIREWALL FABRIC PATCH 
J0 M81 FSCM 92798 

~ -PATCH 
TITANIUM 
SPECIFICATION 
MIL•J-9041 
0.020 THICK MIN, 

MONEL 
RIVET 
MSZOl15M 

NOTE: ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

205060-72C 

Figura 2-30. Firewall repair 

I WARNING' 

Cleaning 10lvent i1 flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of 10lvent vapora 
and contact with akin or eyu. 

(4) Remove adhesive squeeze-out with MEK 
(C142). 

f . Repair fireshield. 

( 1) Clean up damage area not to exceed limits 
of paragraph 2-74, step c. Stop drill cracks. 

(2) Fabricate a patch of same gage and type 
material. Patch must overlap cutout by 0.10 inch. 
Patch should be of uniform shape according to shape 
of damage. Shape patch to contour of fireshield. 

2-70 

(3) Apply sealant (C187) to mating surfaces of 
patch and heat shield. 

(4) Install patch using MS20615M rivets at 
approximately O. 76 inch spacing. 

2-77. ln1tallation - Firewall• and Heat Shield. 
a. Install forward firewall (1, figure 2-29) as follows: 

. ( 1) Coat surfaces of firewall which mate with 
service deck and side structure with sealant (C187). 

(2) Position firewall in place and install 
screws (23) and washers ( 10) along sides of bottom of 
firewall. Install all screws before tightening. 

• (3) Install and connect all fuel, oil, bleed air 
and electrical connections. 

b. Position gasket (33) and clamp (34) on 
fireshield (2). Tighten clamp (34). Support drlveshaft 
fireshield until aft lower firewall if installed. 



c. Install aft lower firewall (3) as follows: 

( 1) Position aft firewall (3) in place and install 
sufficient shims (as required) under forward and aft 
legs to prevent legs from bending when mounting 
screws are tightened. 

(2) Install screws (14) and washers (13) 
through firewall lower flange and through forward 
and aft legs. Install all screws before tightening. 

(3) Position heat shield (30) on firewall and 
install screws (32) and washers (31) to secure 
driveshaft heat shield (2) to aft firewall (3). 

d. Install forward section of tail rotor driveshaft 
(paragraph 8-202). 

e. Install firewall (4) on engine. Install power 
plant in helicopter (paragraph 4-16). 

f. Install air particle separator(paragraph 4-32). 

g. Functionally check all firewall connections for 
security and leaks. 

2-78. INDUCTION 
ASSEMBLY. 

BAFFLE 

2-79. Deacription - Induction Baffle Auembly. 
The baffle assembly forrris the bottom and forward 
areas of the engine air induction system. The baffle in 
conjunction with the forward firewall provides a 
mounting surface for the air inlet filters. 

2-80. Removal - lnducatlon Baffle A1Nmbly. 
(paragraph 4-13.) 

-
2-11. Repair- lnducatlon Baffle A1nmbly. Use 
1tandard repair methods (TM 66-1600-204-26/1 ). 
Do not uae blind type fasteners in baffle 11aembly 
repairs. 

2·12. ln1tallatlon - Induction A1Nmbly. 
(paragraph 4-18.) 

2-83. NOSE DOOR. 

2•14. Deacrlptlon - NoH Door. The cabin nose 
door la con1tructed of aluminum alloy honeycomb 
core with gla88 fabric inner and outer 1kln1. The door 
11 mounted on two hinge aHembliea and 1ecured In 
the locked position by spring loaded latches (figure 2-
31 ). 

TM &&-1&20-220-23-1 

2-86. Removal - Noae Door. a. Remove screws 
(2, figure 2-31) and washers (1) attaching door to 
hinge bracket ( 11 ). Release latches and remove door. 

b. Remove hinge (8) and stay installation (7). 

(1) Remove pin (5), nut (6), bolt (3) and 
washers (4). 

(2) Remove bolt (15, detail A.) nut (13), 
washers (14, 16, 19) and spacer (17). Remove hinge 
and stay. 

(3) Separate hinge and stay by removing nut 
(26) and saddle washers (26). 

(4) Remove screws (10), ·nut (12) and saddle 
washers (9) to separate bracket (11) from hinge (8). 

(6) Remove pin (23, detail A), pin(21)waahers 
(22) and eyebolt (24). 

c. Disassemble plunger assembly (20). 

(1) Remove nut (18). 

(2) Separate plunger (27) and spring (29)from 
retainer (28). 

2-86. Inspection - Noae Door. a. Inspect door 
for cracks, holes or damage. Refer to table 2-4 for 
limits. Inspect seal for damage. 

b. Inspect latches for damage and security. 

c. Inspect hinge and plunger for damage. 
Replace if damaged. 

d. Inspect mounting brackets for damage. 

2-87. Repair or Replacement - NoH Door. •· 
Repair door panel in accordance with paragraph 2-
18. 

b. Replace hinge (8, figure 2-31) and plunger 
(20) if unserviceable. 

c. Repair mounting bracket• by ltandard repair 
methods. (TM 56-1600-204-26/1 ). 

d. Replace damaged 1eal (30, detail C). Bond 
replacement seal with (C7.1) or (C7.2). 

2-88. ln1tallatlon - NoN Door. •· Alaemble 
plunger (20, figure 2-31, detail B). 
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'cD SEE DETAIL A 

Figure 2-31. NON door lnataUatlon (Sheet 1 of 2) 
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DETAIL A 
STAY INSTALLATION 

NOTE: 1. NO CRACKS ALLOWED. 

TM 66-1620-220-23-1 

APPLY GREASE (C109.1) 

DETAIL B 
PLUNGER ASSEMBLY 

1<1:491 

111111111117 @ 
DETAIL C 

DOOR SEAL INSTALLATION 

2. ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

1. WHher 
2. Screw 
3. Bolt 
4. WHhera 
6. Cotter pin 
8. Nut 
7 . Stay installation 
8. Hinge assembly 
9. Saddle WHhers 

10. Screw 
11. Bracket 
12. Nut 
13. Nut 
14. WHher 
16. Bolt 

18. Washer 
17. Spacer 
18. Nut 
19. WHhers 
20. Plunger euembly 
21 . Pin 
22. WHhers · 
23. Cotter pin 
24. Eye bolt 
26. Saddle washers 
28. Nut 
27. Plunger 
28. Retainer 
29. Spring 
30. Seel 

Figure 2-31. NoN door installation (Sheet 2 of 2) 

204030-1021-2A 
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( 1) Apply film of grease (C109) to plunger (27), 
and retainer (28). · 

(2) Position spring (29) on plunger shaft and 
insert spring and plunger in retainer (28). Install nut 
(18) and adjust to dimension shown in detail B. Final 
adjust is made at installation. 

b. Position eye bolt (24, detail A) in clevis end of 
plunger (20) and install pin (21 )washers (22) and pin 
(23). 

c. Insert spacer (17) in plunger (20). Position 
plunger (20) in mounting bracket with one washer 
(16) and two washers (19) located between spacer 
ends and bracket. Install bolt (15), washer (14) and 
nut (13). 

d. Position saddle washers (25) on each side of 
hinge (8) and insert eyebolt (24) through washers and 
hinge. Install nut (26). Tighten nut to surface contact 
plug 1 f 2 turn. 

e. Position saddle washers (9) on each side of 
hinge (8) and install bracket (11) with screw (10) and 
nut (12). Align hole in hinge with hole in bracket and 
install bolt (3), washers (4), and nut (6). Install pin (5). 

f. Position nose door on frame and align holes in 
door with bracket (11 ). Install screws (2) and washers 
(1 ). 

g. Functionally check door and latches. If 
required, adjust nut (18) to limit or extend travel 
length of plunger (20). 

2-89. Painting - Nose Door. (Refer to TB 746-93-
2). 

2-90. CREW DOORS. 

2-91. Description - Crew Doore. The two crew 
doors (13, figure 2-1) are hinged on the forward side 
and are equipped with a latch assembly, which may 
be operated from either side of the door. Each door 
incorporates three transparent acrylic plastic 
windows, which may be termed the forward, upper, 
and adjustable windows. In an emergency, doors may 
be jettisoned by pulling the EMERGENCY RELEASE 
handle mounted inside the cabin forward of each 
door. · 
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2-92. Inspection - Crew Doors (Installed). 

NOTE 

The following in1pection1 ahould be 
performed, to determine aerviceability. 
prior to removing door. 

a. Visually inspect seal strips around inner edge 
of door for deterioration and damage. · 

b. Examine door hinges (10, figure 2-32) for 
cracks, condition of spring assemblies, rubber 
bumper, and shim. Door hinges may be inspected by 
fluorescent penetrant method (TM 43-0103). 

c. Visually inspect sliding window stop 
assembly, located at forward end of lower window 
channel. 

d. Check roller assemblies (2) for smoothness of 
operation in channel and for condition of threads. 

NOTE 

With door in locked poaition. tops of 
roller auembliea ( 2) ahould clear channel 
by 0.08 inch. 

e. Visually inspect an components of the 
ejection mechanism. Adjust emergency jettison 
device so rounded end of pins are visible above the 
upper hinge and below the lower hinge. 

NOTE 

Actuate emergency jettison device to 
make certain pine clear hinge• and door 
can be properly jettiaoned. If door doe• 
not jettiaon. readjuat aa neceuary. 

f. Inspect door for cracks, dents and damage. 

2-93. Claaaification of Damage - Crew Doore. 
Refer to table 2-5, skin damage limits. 

2-94. Removal - Crew Doore. a. Open crew 
door and hold in open position. 

b. Pull EMERGENCY RELEASE ejection handle 
assembly (9, figure 2-32) and lift door from helicopter. 

2-96. Repair or Replacement - Crew Doore. a. 
Replace seal strips around inner edge of door if 
deteriorated or damaged. Attach new seal with 
adhesive (CS). 
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Figure 2-32. Crew doora 
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b. Replace door hinges, spring assemblies, 
rubber bumper, or shim if unsuitable for continued 
use. Bond rubber bumper in place with cement (C39). 
Shim is to be bonded with adhesive (C10) or with 
adhesive (C 11 ). 

c. Replace any part of sliding window stop 
assembly located at forward end of lower window 
channel which appears to be unsuitable for continued 
use. 

d. Replace components of latching mechanism 
if unserviceable (paragraph 2-102). 

e. Replace components of ejection mechanism 
assembly if unserviceable (paragraph 2-108). 

f. Repair skin and structure using standard 
repair methods. (TM 55-1500-204-25/1.) (AVIM) 

2-96. Painting - Crew Doon. Refer to TB 746-
93-2. 

2-97. Installation - Crew Doors. a. Lift door to 
position, pull ejection handle to retract hinge pins 
align hinge halves, and release handle to engage 
hinge pins. 

b. Close door slowly, observing action of latch. 
Slowly move handles to lock position, observing 
engagement of latch rods with upper strikers and for 
clearance above each rod when fully extended. 

c. Check adjustment of latching and ejection 
mechanism (paragraph 2-98) and (2-99). 

2-98. Adjustment - Crew Doors. a. With door 
handle in locked position, adjust latch tubes as 
follows: 

( 1) Adjust aft vertical latch tube so a clearance 
of 0.08 inch is obtained between top of door roller 
assembly (2, figure 2-32) and bottom of channel. 

(2) Adjust forward vertical latch tube so a 
clearance of 0.08 inch is obtained between top of 
door roller assembly and bottom of channel. 

b. Loosen screws and adjust strikers located on 
upper door structure as necessary for proper 
engagement with rollers (2). 

2-78 

c. Adjust ejection mechanism as follows: 

( 1) Adjust linkage of ejection mechanism so 
rounded ends of pins are visible above the upper 
hinge and below the lower hinge. 

(2) Support door and pull ejection handle (9). 
Ensure pins clear hinges and door can be jettisoned. 
Adjust ejection linkage as necessary. 

(3) Safetywire ejection handle with 0.020 
inch copper wire (C246.1) after adjustments are 
complete. 

d. If hinge halves, located on cabin nose, are 
replaced, adjust shims as neeced for proper 
alignment. 

2-99. LATCHING MECHANISM 
CREW DOORS. 

2-100. Description - Latching Mechanism. The 
latching mechanism (figure 2-33) consists of a latch 
assembly, with inside and outside handle, rods, and 
bellcrank. Actuation of either handle will release 
rollers on vertical rods and latch catch from strikers 
mounted on cabin structure. 

2-101. Removal - Latching Mechanism. a. 
Remove crew door (paragraph 2-94). 

NOTE 

Remove latch mechanism only to extent 
nece11ary for parts replacement. 

b. Disconnect latch rod (15, figure 2-33) from 
latch arm by removing cotter pin (20) and pin (18). 

c. Remove inner access door and lower plug 
bottom from inner face of door. 

d. Disconnect rod (11) from bellcrank (6) by 
removing cotter pin (20) and pin (10). Unscrew aft end 
of rod from rod-end on latch assembly ( 14). Remove 
rod through inboard side of door. 

e. Remove attaching screw and remove inner 
handle (13). 

f. Remove nine screws ( 12) to detach latch plate 
form inner face of door. Hold latch shaft (19) while 
sliding latch assembly (14) off inboard end. 

g. To disassemble latch proceed as follows: 



1. Roller 
2. Pin 
3. Latch rod 
4. Shouldered bolt 
&. WHher 
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11. Rod 
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18. Pin 
19. Latch 1h■ft 
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Figure 2-33. Crew door latching mechanlem 
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( 1) Remove cotter pin and pin (2, figure 2-34) 
holding latch spring (3) in catch (6). Remove pin (5) 
fastening roller assembly to ram (29) and unscrew 
roller assembly from ram assembly. 

(2) Remove cotter pin and pin (28) attaching 
ram assembly (29) to lever assembly (27) and remove 
ram assembly. 

(3) Back off setscrew (18) attaching spindle (8) 
to arm assembly (17) and remove spindle. 

(4) Unhook and remove latch centering spring 
(15), spacer (14), and pin (7). 

(6) Remove cotter pin and pin (24) attaching 
arm assembly (17) to upper latch links (26) and • 
remove arm assembly. Remove snap rings (30) 
attaching upper latch links (26) to latch lever (27) and 
remove links. 

(8) Remove cotter pin and pin (22) attaching 
lower latch links (23) and rod end (25) to jackshaft 
(21), and remove links and rod end. 

(7) Remove cotter pin and pin (20) attaching 
jackshaft (21) and remove jackshaft. 

(8) Remove cotter pin and pin (19) attaching 
lever assembly (27) and remove lever. 

h. Remove outer handle (16, figure 2-33) by 
removing two screws (17) attaching escutcheon to 
door. Loosen set screw in handle (11, figure 2-34) and 
separate handle from spindle (8). Remove ring (10) 
and separate handle and escutcheon plate (9). 

i. Disconnect latch rod (3, figure 2-33) from 
bellcrenk (6) by detaching spring (9) end removing pin 
(8). Remove upper plug from inner face of door end 
remove shouldered bolt (4) with nut (7) end w11hers 
(6) to detach bellcrenk from its support. 

J. To remove either latch rod (3 or 16), remove 
1pring pin (2), unscrew latch rod roller (1 ), end remove 
rod downward through door. 

2-102. lnapectlon - Latching Mechanlam. a. 
lnapect rollers (1, figure 2-33) for roughne11 and 
weer. 

b. Inspect rods (3, 11, end 16) for weer in clevi1 
pin holes, damage to internal threads or damage to 
rod which would hinder proper operation. 
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c. Check bellcrank (6) for bushing wear. If 
bushing appears worn, and is loose or shouldered bolt 
(4), bushing should be replaced. 

d. Inspect components of latch assembly as 
follows: 

( 1) Inspect roller assembly (4, figure 2-34), 
ram assembly (29). latch links (23 and 26), spindle (8), 
pins (19 and 20), jackshaft (21 ), and lever assembly 
(27) for damage, wear, and serviceability. 

(2) Inspect internal threads of ram (29), arm 
assembly (17), and threads of rod end (25) for 
damage. 

(3) Check arm assembly (17) for spindle fit. 

(4) Inspect links (23 and 26) for damage or 
wear of end pin, hole elongation or distortion. 

(6) Inspect latch centering spring (16) for 
initial tension of 1. 68 pounds, spring rate of 9.11 
pounds per inch, and a load of 16.39 (plus or minus 
1.6) pounds at 2.96 inches extended length. 

(6) Inspect latch release spring (3) for initial 
tension of 0. 30 pound, spring rate of 3.64 pounds per 
inch, and a load of 2.0 pounds ((plus or minus 0.30 
pound) at 1.75 inches extended length. 

2-103. Repair or Replacement - Latching 
Mechanism. Replace components that fail to meet 
inspection requirements. 

2-104. Installation - Latching Mechanism. 

NOTE 

Lubricate hinge end pivot point, with 1 
light coat of gre11e (C107) during 
aasembly. 

a. Assemble latch es follows (figure 2-34): 

( 1) Install j1cksh1ft (21) with pin (20) end 
cotter pin. 

(2) Position ram assembly (29) in latch 
housing of support. 

(3) Position lower latch links (23) end upper 
latch Ii nks (26) on lever 11semlby (2 7) and secure with 
snap ring, (30). 

(4) Po1ition lever assembly (27) on 1upport 
(16) and secure with pin (19) and cotter pin. 



1. Pin 
2. Pin 
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(6) Connect rod end (25) and lower latch links 
(23) to arm of jackshaft (21) with pin (22) and cotter 
pin. 

(6) Connect forward end of upper latch links 
(26) to arm assembly(17)withpin(24)andcotterpin. 

(7) Install spindle (8) through arm assembly 
(17) an~ secure with set screw (18). 

(8) Attach ram assembly (29) to arm of lever 
assembly (27) with pin (28) and cotter pin. 

(9) Insert pin (7) in support (16) and position 
spacer (14) on pin. Insert pin (13) in lever (27) and 
install cotter pin. Connect latch centering spring (15) 
to hole in pin (7) and on pin (13). 

(10) Position catch (6) and spring (3) in latch 
housing. Install pin (2) and cotter pin. Install pin (1) 
engaging loops in ends of spring (3). 

(11) Screw roller assembly (4) into ram 
assembly (29) and install pin (5) to secure in place. 

b. Insert latch rods (3 and 15, figure 2-33) up 
through door structure, forward and aft of sliding 
window opening, until ends pass through guides at 
top of door. Install a latch rod roller (1) into end of each 
rod with not less than 0.30 inch thread engagement. 
Install spring pin (2). 

c. Position bellcrank (6), with longest arm 
down, in support. Install shouldered bolt (4) inboard 
side with washers (5) under head and nut (7), using 
access hole in inner face of door. 

d. Connect spring (9) to end of pin inserted 
through hole in window frame. Connect latch rod (3) 
to short arm of bellcrank (6) with pin (8) and cotter pin. 
Hook spring into end of pin. 

e. Position latch assembly (14, figure 2-33) on 
inboard end of latch shaft. Attach plate of latch to door 
with nine screws (12). 

f. Position handle (11, figure 2-34) on 
escutcheon plate (9) and install ring (10). Position 
handle (11) on spindle (8), and tighten setscrew. 
Attach escutcheon (9) to door with two screws ( 12). 

g. Install inboard handle (13, figure 2-33) with 
screw. 

h. Position rod (11) horizontally in door and 
acrew threaded end on mating rod-end on latch 
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assembly until bottomed. Adjust by backing off rod to 
connect to lower arm of bellcrank (6)with pin (10) and 
cotter pin, with rod (3) fully extended. Final 
adjustment will be made with door installed. 

i. Connect latch rod (15) to arm on latch 
assembly (14) with pin (18) and cotter pin. 

j. Install door (paragraph 2-97). Check 
adjustment of latching mechanism (paragraph 2-98). 

k. Install access doors and plug buttons on door 
after adjustment of latching mechanism. 

2-106. CREW DOOR EJECTION 
JETTISON MECHANISM. 

2-106. Description - Crew Door Ejection 
Jettison Mechanism. The crew door ejection 
mechanism consists of an ejection handle, hinge pins 
and a cable assembly. When the ejection handle is 
pulled the hinge pins (8 and 11, figure 2-35) are 
retracted and allow the door hinge halves to separate. 
The cable assembly will cause the door post latch 
striker (21) to pivot upward and release from latch on 
door. 

2-107. Removal - Crew Door Ejection Jettison 
Mechanism. 

NOTE 

Remove ejection mechanism only to 
extent necenary for parts replacement. 

.... a. Remove cotter pin, washer, and headed pinto 
detach cable assembly (6, figure 2-36) from plate (6). 
When required, detach two clamps (2) which secure 
tube (3) to support angle and pull handle assembly up 
through grommet (4) to remove. 

b. Detach swivel (13) from plate (6) by removing 
nut and washer. Pull swivel from end of ejection cable 
(12). Keep nut and washer with swivel. 

c. Remove two bolts and washers to detach 
support (10) from structure. Pull hinge pins(8 and 11) 
free of hinge bushings, and remove assembled 
ejection mechanism from inboard side of nose 
structure. 

d. Disassemble ejection mechanism asfollows: 

(1) Remove cotter pins and headed pins to 
detach upper and lower hinge pins (8 and 11) from 
plate (6) and link (9). 
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( 2) Remove bolt with nut, washers, and spacer 
(7) to separate plate and link from support (10). 

e. To remove ejection cable, disconnect aft end 
fork of ejection cable (12) from latch striker (21) by 
removing cotter pin and headed pin. Pull cable aft out 
of flex tube (16) leaving tube in place. 

2-108. Inspection - Crew Door Ejection 
Jettison Mechanism. a. Inspect cable assembly (5, 
figure 2-36) and tube (3) for kinks or damage which 
would prevent operation. 

b. Inspect hinge pins (8 and ~ 1) and link (9) for 
damage and wear. 

c. Inspect plate (6) and support (10) for damage 
and wear. 

d. Inspect ejection cable (12) for kinks which 
would prevent operation. 

2-109. Repair or Replacement - Craw Door 
Ejection Jettison Mechanism. Replace components 
that fail to meet inspection requiremems. 

2-11 0. I natallation - Crew Door Ejection 
Jettison Mechanism. a. Check ends of ejection 
cable flex tube for proper installation. 

(1) Aft end of flextube(16, figure 2-35)should 
be positioned vertically at Station 68.96 in door post. 
secured between clamp (18) and spacer ( 19) attached 
to bracket (20) on structure with two screws. washers 
and nuts. End of tube should extend 0.1 O inch above 
clamp. 

(2) Forward end of flex tube should pass up 
through grommet (17) in nose structure forward of 
door opening, and be secured between clamp (14) and 
spacer (15) attached to structure with two screws, 
washers and nuts. End of tube should extend 0.10 
inch above horizontal angle at W.L 30. 

b. Thread plain end of ejection cable (12) 
through flex tube (16) from aft end. Attach ejection 
cable fork terminal to aft end of latch striker (21) with 
headed pin secured by cotter pin. Check that spring 
(22) is attached between striker and bracket in door 
post. Forward end of cable will be attached during 
installation of ejection mechanism. 

c. Install ejection handle and hinge pins as 
follows: 
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( 1 ) Insert spacer (7) through pivot holes of 
plate (6) and link (9). Place standard steel washer on 
bolt, and insert bolt from plate side through spacer. 
Place thin aluminum alloy washer on bolt next to 
spacer, and insert bolt through support (10). Install 
nut and aluminum alloy washer on outboard end of 
bolt and torque 60 TO 70 inch-pounds. 

(2) Position slotted ends of hinge pins (8 and 
11) between plate and link, align holes, and install 
headed pins secured by cotter pins. 

(3) Position assembly in nose structure, with 
hinge pins inserted in hinge bushings and support 
(10) resting on horizontal structural member at W.L 
30. Align support to holes with plate nuts, and install 
two bolts with aluminum alloy washers. Torque bolts 
20 TO 26 inch-pounds. 

( 4) Position ejection handle ( 1) with cable tube 
(3) inserted through grommet (4). Align tube clamps 
(2) to mounting holes in angle and attach with two 
screws, washers and nuts. 

(6) Connect fork terminal of cable (5) to 
forward end of plate (6) with headed pin, washer and 
cotter pin. 

d. Connect ejection cable (12)with swivel (13)to 
hole with bushing in middle of plate (6). Adjust cable 
length to remove slack with hinge pins extended and 
latch striker (21) held in latching position, and tighten 
nut on swivel to hold end of cable securely. 

e. Pull ejection handle and check for smooth 
operation. with hinge pins retracting and latch striker 
moving up to release position. Allow handle to return 
to normal position, observing that hinge pins extend 
and latch striker moves down to latching position. 

f. Safetywire ejection handle with 0.020 inch 
copper wire (C246.1 ). 

2-111. CARGO DOORS. 

2-112. Description - Cargo Doors. Two sliding 
doors (12, figure 2-1) are provided for access to the 
passenger-cargo compartment. One door is locat~ 
on each side of the aft cabin section, aft of the crew 
doors. A large plexiglass window is incorporated into 
each cargo door. The doors are attached to and slide 
on rollers in metal tracks. On helicopters 64-14036 
and subsequent, the lower rollers are replaced by 
slider assemblies. Doors slide aft to open. 
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Figure 2·31. Cargo door lnatallatlon 
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2-113. Inspection - Cargo Doors (lnatalled). 

a. Check door latch for freedom of movement and 
operation (figure 2-38.) 

b. Check operation of door rollers and slider 
assembly for smooth operation and security. (Figure 
2-36.) 

c. Check condition of strap (18, figure 2-37) and 
strap (7) located at aft end of lower track. 

2-114. Claalification of Damage- C•go Doore. 
Damage limits apply only to sheet metal parts and 
windows. 

a. Negligible damage. Small isolated dents, 
nicks and scratches that are free of cracks, abrasions 
and sharp corners may be considered negligible. 

b. Repairable damage. Cracks, holes or tears in 
the skin, and holes or cracks in the transparent 
windows may be repaired by patching. Cracked or 
bem stiffeners and hat angles may be repaired by 
patching. Holes in the transparent plastic windows 
may be repaired by insertion. Damage to the frame 
members may be repaired by insertion if deemed 
feasible. 

c. Damage requiring replacement. Damage 
that causes distortion or misalignment of doors or 
damage to extensive to repair. Damage to windows 
that exceed limits of figure 2-42. 

2-116. Removal - Cargo Doore. a. Remove 
cargo door holding-pin (3, figure 2-36) by removing 
screws (1 and 2). · 

NOTE 

Pin ia located on upper forward Inboard 
lide of cargo door. 

b. Remove bumper (3, figure 2-37) and straps (7 
and 18). 

c. Slide door aft on tracks and guide rollers and 
sliders through cutouts at aft end of tracks. 

2-118. Inspection - Cargo Doore (Removed). a. 
Inspect rollers (7 and 14, figure 2-36) and slider (20) 
for wear and security. Inspect mouming brackets for 
damage. Replace rollers, brackets, or slider if 
damaged. 

· b. Inspect seals for damage and deterioration. 
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2-117. Repair or Replacement - Cargo Doore. 
(AVIM) a. Repair sheet metal damage using 
standard repair methods (TM 66-1500-204-26/1 ). 
Repairs shall not interferewithfitorfunctionofdoor. 

b. Repair windows (TM 66-1600-204-26/1 ). 

c. Replace damaged rollers (7 and 14, figure 2-
36) and slider (20). If slider is worn on one side only, 
slider may be rotated 180 degrees with unworn side 
in contact with door track. 

d. Replace damaged or cracked roller brackets. 

e. Replace damaged or deteriorated seals using 
adhesive (CS). 

2-118. Installation - Cargo Doore. a. Position 
door against helicopter with forward edge of door in 
line with aft end of door tracks. 

b. Pass roller and slider through cutouts at aft 
end of door tracks. Push door forward on tracks until 
door is partly closed. 

c. Install bumper (3, figure 2-37) and strap (7) on 
aft end of lower track. Install strap (18) on forward 
edge of door. 

d. Position cargo door holding-pin (3, figure 2-
36) and attach with screws (1 and 2). 

e.. Slide door aft and check alignment of holding 
pin (3) with matching hole bracket. 

2-119. Adjustment - Cargo Doore. 

Ensure positive engagement of slider 
(20. figure 2-38) on cabin door tracks. 

a. Position cargo door in full closed and locked 
position. 

b. Check upper door track for engagement in 
airframe-mounted rollers. If necessary, loosen 
screws attaching roller and raise or lower door as 
necessary to engage upper door track. Tighten 
screws. 

c. Check lower door track for proper 
engagement in cabin door channel. Minimum 
engagement of 0.26 inch is required. If necessary, 
loosen screws attaching cabin door channel to 
airframe and raise or lower channel to ensure 
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Figure 2-37. Cargo door ltop lnet■ll■tion 
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maximum engagement of cargo door track and door 
channel without restricting door travel from full 
closed to full open position. Retighten door channel 
attaching screws to standard torque, or hand tight, as 
applicable to screws. 

d. After door adjustment, check cargo door latch 
for operation and full locking engagement. Adjust 
door latch as required (paragraph 2-129). 

2-120. Painting - Cargo Doors. (Refer to TB746-
93-2. 

2-121. CARGO DOOR LATCH. 

2-122. Deacrlptlon - Cargo Door Latch. Each 
cargo door is equipped with a latch assembly. The 
latches are spring loaded and may be operated from 
either side of the door. (Figure 2-38.) 

2-123. Removal - Cargo Door Latch. a. Remove 
retaining ring (19, figure 2-38) and washer (18). 
Remove cover plate from inside door. Disconnect 
springs (2 and 14). 

b. Loosen setscrew (17) and remove bushing 
(16), hook (15), handle (5), spacer (12), and washers 
( 11 ). ' 

c. Remove screws (8) and remove handle (9), 
plate (7), and spindle (10) from door. Remove 
retaining ring and washer from handle and remove 
plate (7). Loosen setscrew (6) and separate handle 
and spindle. 

2-124. lnapectlon - Cargo Door Latch. 
a. Check spring (2, figure 2-38) for initial tension of 
0.30pounds, spring rate of 3.64pounds per inch, and 
load of 2.0 pounds (plus-or minus 0.30 pound) at 
1. 76 inches extended length. 

b. Check spring ( 14) for initial tension of 1. II 
pounds, spring rate of 9.115 pounds per inch, and a 
load of 115.39 pounds (plus-or-minu11.15 pound1) at 
3.126 inches extended length. 

c. lnapect parts for damage and serviceability. 

2-1215, Repair or Replacement - Cargo Door 
Latch. Replace all part, that do not meet inapection 
requirement• or part1 that are cracked or damaged. 

2-121. Lubrication - Cargo Door Latch. 
Lubricate moving parts with grease (C 107). 
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2-127. Assembly - Cargo Door Latch. a. Insert 
spindle (10, figure 2-38) in tiandle (9) and install 
setscrew (6). Position plate (7) on handle and install 
washer and retaining ring. 

b. Install setscrews (3 and 13) on handle (5). 

2-128. Installation - Cargo Door Latch. a. 
Insert handle (9, figure 2-38), plate (7), and spindle 
(10) through outside of door. Install screws (8). 

b. Assemble washers (11 ), spacer (12), handle 
(6), hook (16), and bushing (16), on spindle (10). 
Tighten setscrew (17). 

c. Install spring (2) to pin (1) and handle (6). 
Install spring ( 14) on hook (16) and door structure. 
Insert handle (6) through cut-out in cover plate and 
attach cover plate to door with screws. 

d. Install washer (18) and retainer ring (19) on 
end of bushing (16). 

2-129. Adjustment - Cargo Door Latch. a. 
Check engagement of hook (16, figure 2-38). Adjust 
screw (3) as required into nut (4) to raise or lower 
hook. 

b. Adjust setscrew (13) as required to position 
handle (5). 

c. Add or remove washers (11) as required to 
·remove lateral movement of handle (9). Minimum 
clearance of 0.010 inch is required. 

2-130. CARGO DOOR TRACKS. 

2-131. Deacrlptlon - Cargo Door Track,. Two 
cargo door tracks are installed on each side of the aft 
fuselage and provides support of the cargo door in the 
open position. The tracks are constructed of 
aluminum alloy extrusion. 

2-132. Inspect - Cargo Door Traok1. a. lnapect 
tracks for damage or wear cauaed by roller or 1llder 
vibration. 

b. Inspect inboard and lower 1urf ece of track for 
wear in roller areas when cargo door 11 full open and 
full closed. Wear pad• 1hould be inatalledwhenwear 
i1 evident. 

c. Inspect hinged panel latch hole In upper track 
for damage or wear. Hole can be repaired by 
installation of bushing. 



1. Pin 
2. Spdng 
3. Screw 
4. Nut 
I. Handle 
I. Screwa 
7. E1eutcheon plate 
I. Screw 
8. Handle 

10. Splndle 

fa 

11. WHhera 
12. Spacer 
13. Set1erew 
14. Spring 
11. Hook 
11. Bushing 
17. S.tecrew 
11. Washer 
18. Retaining ring 

Figure 2-38. Cargo door latch lnetallatlon 

TM 11-1120-220-23-1 

204031-1007 
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d. Inspect hinged panel latch hole in lower track 
for damage or wear. Repair can be made by 
installation of striker. plate. 

2-133. Repair of Cargo Door Tracks by Patching 
(AVIM). a. Using a suitable tool, clean up damaged 
area of door track, caused by roller or slider vibration 
(figure 2-_39). Radius corners of cleaned up area and 
break all sharp edges. 

b. Fabricate patch from 0.032 inch stainless 
steel material. Length and width of patch will be 
determined by amount of cleanup required to remove 
damage to track. 

c. Drill out rivets retaining skin to track, in 
damaged area. Install patch in position as shown in 
figure 2-39, drill holes in patch picking up existing 
rivet holes. 

d. Remove patch, clean, deburr; and install, 
using MS20470AD4 or MS20470AD5 rivets, 
depending on condition of rivet holes. Where flush 
rivets are required, use M520426AD4 or 
M520426AD5 rivets. 

e. Should damage to the cargo door track be 
found on the forward section in the fuel cell area, it 
will be necessary to drain the fuel and open fuel cell 
compartment by removing work deck panel. 

f. Fuel cell should be unlaced and moved back 
from fuel cell bulkhead, and provisions made to catch' 
and retain chips and rivets during installation of 
patch. After installation of rivets in patch, exposed 
rivets inside fuel cell bulkhead should be covered with 
sealant (C188) to protect fuel cell. 

g. Where blind rivets are required, or can be 
more conveniently installed, use CR2249-4 or 
CR2249-5 depending on rivet hole condition. 

h. After installation of patch on track, fill any 
existing gaps between track and ends of patch with 
adhesive (C1 2) or adhesive (C19). Smooth flush and 
refinish as necessary. 

2-134. Repair of Cargo Door Track• -
Installation of Wear Pads (AVIM). 

NOTE 

At the first indication of wear (0.010 to 
0.020 inch) on the cargo door tracks, 
stainless steel wear pads should be 
installed. 

2-88 

a. Remove cargo door (paragraph 2-115). 

b. Defuel helicopter (paragraph 1-4) and remove 
fuel cell (paragraphs 10-4 or 10-12) on side of 
helicopter that wear pads are being installed. 

c. Fabricate wear pads from 0.016 inch 
stainless steel, quarter hard 3.0 inch length and wide 
enough to cover the inboard and lower track surface 
where roller or slider would rest (figure 2-40). 

d. Form wear pad to shape, place in track at aft 
end cut out. Move into position, lay out and mark for 
rivets. Drill rivet holes, using No. 30 drill, through 
wear pad material and door track. Use care in drilling 

. to that end of drill bit does not damage parts on 
inboard side of track. 

-, W-A.-N-IN_G__,,, 

Cleaning 1olvent i1 flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of aolvent vapora 
and contact with akin or eye,. 

e. Countersink or dimple wear pad, countersink 
door track if wear pad is dimpled. Remove wear pad, 
clean and deburr. Clean door track, apply adhesive 
(C1 2) (metal set) to wear pad location. Slide wear pad 
into location, install with MS20426AD4 rivets. Clean 
excessive adhesive from pad and door track with cloth 

· moistened with MEK (C142). Clamp or wedge wear 
pad to lower surface of track for 24 hours to allow 
adhesive to cure. 

f. Repeat above steps for each door track and 
location of door track. 

g. Install cargo door and functionally check to 
ensure that it operates properly in the track. 

h. Clean fuel cell cavity and install fuel cell. 
(paragraphs 10-7 or 10-15). 

I. Service helicopter (paragraph 1-3). 

2-136. WINDSHIELD. 

2-136. Deacrlptlon • Wlnllahlelll1. Two types of 
windshields are used. The original type Is a single 
sheet of formed acrylic !heet. The replacement 
type consists of two sheets of tempered optical 
quality glass laminated to an Interlayer of 
polyvlbyl butyral and Is scratch and shatter resis­
tant. Both types are set In weathertlght sealer and 



ore mounted to the cabin structure with durol 
screws, washers and nuts. 

2-137. Inspection • Wlnd1hleld. •• Inspect 
plastic windshield for damage (figure 2--42). 

b. Inspect gloss windshield for crocks and 
scratches (figure 2--42.1 ). · 

TM 55-1520-220-23-1 

2-138. Removal - Windshield. a. Loosen ten 
screws (13, figure 2-41) and remove cover (10) from 
center windshield post. 

b. Pull wire bundle from channel (9) and remove 
three screws ( 11) with washers ( 12) attaching 
channel (9) to clips (8) and remove channel from 
center windshield post . 

2-88.1/(2-88.2 blank) 
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r CARGO DOOR TRACK 
♦ (TYPICAL) 
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-.-
_j_ 

TRACK 

INSERT PATCH 
(TYPICAL) 

USE SUITABLE TOOL TO REMOVE 
DAMAGED AREA FROM TRACK 

DIMENSION 8 WILL BE DETERMINED BY 
AMOUNT OF METAL REMOVED TO CLEAN 
UP DAMAGE OF CARGO DOOR TRACK. 
MAKE PATCH FROM 0.032 INCH 
STAINLESS STEEL. 

----------------- ------------------------------- ----------

+ + + + + + + 

INSERT PATCH BETWEEN 
SKIN AND TRACK -PICK UP 
EXISTING RIVETS (TYPICAL) 

----------------

PATCH-

SECTION A-A 
TRACK WITH PATCH 
INSTALLED 

__..----1--- FILL EXISTING GAPS BETWEEN 

SKIN LINE A 

Figure 2-39. Cargo door track - patching 

EMDS OF PATCH AND TRACK 
WITH RPl257-3 OR METAL SET A,, 
AND SMOOTH FLUSH. 
REFINSH AS NECESSARY 
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Ma042tAD4 
RIVETS 

1 + 
I 

AFT DOOR STOP 
RITAINING IOL T HOLES 

MS2CM2eAO-' 
RIVETS 

204-030-1N CARGO DOOR 
206-030-1N TRACK, 

VIEW A-A 

STAINLESS STEEL WEAR PAD 
INSTALL FORWARD OF NUT 
PLATES FOR DOOR STOP 

I 

UPPER 

204-030-213, -214 
206-030-213, -214 
LOWER CARGO DOOR 
TRACK 

STAINLESS 
STEEL WEAR 
PAD 

MS2CM21AD4 
RIVETS 

APPL V ADHESIVE (C 12.3) 
ON INSTALLATION OF 
WEAR PAD. TYPICAL 
UPPER AND LOWER DOOR 
TRACKS. 

AFT END DOOR TRACK 

STAINLESS STEEL 
WEAR PAO 

I - -- - '-=----: :.""ITO::-:-:,.~ -=- ~~~-------...r-...;;r 
1 

+' 

*MAKE WEAR PADS 
FROM 0.018 INCH 
STAINLESS STEEL. 
MIL-5-5059 

205030-1028B 

Figure 2-40. Cargo door track - lnltllllation of wear pada 

2-IO 



c. Lift windshield wiper arm to the up position 
and install a suitable pin in hole of arm (refer to 
paragraph 12-9) to relieve spring pressure. Remove 
nut and washer attaching wiper arm to serrated end 
of shaft of wiper motor and remove arm and blade 
assembly. 

d. Mark location of stop (4) to adjacent structure 
and remove stop from windshield. 

e. Mark location fitting (5) on adjacent structure 
and remove two screws (6), washers and nuts from 
(instrument panel brace) fitting. 

f. Remove FAT gage (7) (if removing pilot 
windshield). 

g. Remove sealant from around cabin air drain 
hose, located at upper outboard corner of windshield, 
and pull hose from windshield. 

h. If both windshields are being replaced at the 
same time, observe and mark location of three clips 
(8) to adjacent structure and remove clips. 

I. Remove screws (1 ), washers (2), and nuts (3) 
from windshield. 

j. Using a plastic scraper, separate and remove 
windshield from structure. 

I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with akin or eyes. 

k. Remove aged sealant from structure with a 
rag saturated with MEK (C142). 

I. Prime outer surf ace of structure (by spray 
method) with primer (C167) or primer (C253). 

2-139. CINnln9 • Wlncl1hlelcl. (Refer to TM 
55-1500-204-25/1 and Chapter 1 ). 

2-140. Repair or Replacement - Wlnd1hleld. 
Replace if damage is greater than practical to repair. 
Repair dalT)age in accordance with TM 66-1500-204-
26/1. 

2-141. lnltelletlon - WlndIhleld . 

. ~I 
Do not trim wlnd1hleld to final •ze until 
ell mounting hole• have been drilled. 

TM 66-1620-220-23-1 

[::::~~=~=::::] 
Glare shleld may contact wlndshleld 
when gla11 wlndshleld Is Installed. Ad­
lust glare shleld to provide clearance. 

NOTE 

Bottom of windshield will not lay flat 
against structure. 

NOTE 

Changing from acrylic plastic to gla11 
or gla11 to acrylic plastlc wlndshlelcl re­
quire, wel9ht ancl balance action. 

a. Position windshield to cavity of structure. 
Apply a mark at top and bottom edge (inboard side that 
overlaps adjacent windshield). Remove and trim 
excess from windshield to clear adjacent windshield. 

b. Position windshield against structure. While 
maintaining equal clearance (see Sections B-B and C­
C) from structure (minimum 0.125 inch clearance) 
and using a wooden block as a backup, back drill two 
0. 190 TO 0.196 inch holes approximately 12 inches 
apart in top center edge of windshield and install two 
3/16 metal fasteners. 

c. Using 1 /2 inch rotary sanding drum, trim 
lower end of windshield 0.030 TO 0. 180 inch 
clearance from top edge of nose skin as shown in 
Section 0-0. 

d. Starting at center (top and lower end) of 
windshield and working in toward inboard and 
outboard directions, back drill every third hole and 
install a 3/16 metal fastener. Back drill remainder of 
holes in windshield. 

e. Remove metal fasteners and windshield from 
structure. 

f. Drill holes to final size, 0.208 TO 0.214 inch. 
Deburr holes, both sides. 

g. Apply a mark 0.60 inch from outer edge of all 
holes in windshield, draw a line adjoining all marks 
and trim windshield. 

h. Radius, by trimming, lower outboard corner 
(approximately 2.0 inches) of windshield maintain 
0.60 inch edge distance from outer edge of holes. 
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NOTE: ALL DIMENSIONS ARE IN INCHES 
UNLESS OTHERWISE NOTED. 

1. Screw 
2. W11her 
3. Nut 
4. Stop 
a. Fitting 
8. Screw 
7. Thermometer 

8. Cllp 
9. Channel 

10. Cover 
11 . Screw 
12. W11her 
13. Screw 

APPROX. 
BUTT 
LINE 6.97 

I 

Figure 2-41. Wlndahleld lnatallatlon (ShNt 1 of 2) 
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TRIM 
o.so 
MINIMUM -TYPICAL 
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IICTION C•C 

WINDSHIELD 
SU,,ORT---

SEALANT 

SECTION E-E 

TM 1515-11520-220-23-1 

INDSHllLD L,H. 

CAIIN ROOF 
FRAME-----

0.01 

WINDSHIELD 

SECTION 1•1 

*TRIM IDGE OF WINDSHIELD 
USING I,. INCH ROTARY 
SANDING DRUM, 

LOWIR WINDSHIELD 
IUIIPOIIIT--- -----

SECTION D-D 

· 204030-1012-28 

Figure 2-41. Wlndahleld lnatallatlon (Sheet 2 of 2) 
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CARGO DOOR WINDOWS · 

LOWER CABIN NOSE WINDOWS 

PILOT AND COPILOT DOOR WINDOWS 

USE INSPECTION AND REPAIR 
CRITERIA FOR AREA "A" WHEN 
GUNSIGHT IS INSTALLED 

/f·.-: -~ 
. ◄ 

:f. 
J .. 

4.0" 

. . 2.0" 
; ~ . I .. · ~~ r: .. .._,~":"-"--'---~ 

WINDSHIELDS 

1 .6" 

CABIN ROOF WINDOWS 

AR EA "A": Scratches and pits may be polished out to the extent that vision is not distorted. Distortion of C7 vision is cause for replacement. Cracks, holes or other damage may be temporarily repaired, if 
vision of crew members will not be impaired, by stop drilling, patching or other approved 
methods (refer to TM 65-1600-204-26/ 1 ), but window must be replaced at the earliest 
opportunity. 

AREA "B": Scratches and pits are permitted in this area provided they are not so numerous or form such a 
pattern as to be objectionable to the viewer. Cracks, holes or other damage may be temporarily · 
repaired by stop drilling, patching or other approved methods (refer to TM 66-1600-204-26/1 ), 
but window must be replaced at the earliest opportunity. 

E: .:-~:J 

AR EA "C": Scratches and pits are permitted in this area, providing the structural integrity of the window is 

2-84 

- not impaired. Cracks, holes or other damage may be repaired by stop drilling, patching or other 
approved methods provided structural integrity is not impaired (refer to TM 65-1600-204-
25/ 1 ). 

205900-1053A 

Figure 2-42. Wind1hield1 and window, critical areH and repair llmlta. 



i. Trim two inboard corners of windshield to 
approximately 1.50 inch radius. Radius upper 
outboard corner as required to maintain minimum 
0.50 inch hole edge distance. 

j. Using a hand file, around all windshield edges 
approximately 0.015 inch radius. 

k. Wipe file dust from windshield. Apply a 0.125 
I inch bead of watertight sealing compound (C63) on 

mating surface along inboard and outboard side of 
holes of windshield and structure. 

I. Install two 3/16 metal fasteners in top of 
windshield, approximately 24.0 inches apart. 
Position windshield to structure and secure with 
metal fasteners. Install metal fastener in every other 
hole. 

NOTE 

0 bserve locations of stop ( 4, figure 2-41 ) 
and fitting (5). If clips (8) have been 
removed, do not install screws in holes at 
three locations at this time. 

m. Install screws (1 ), washers (2), and nuts (3) in 
all open holes in windshield with the exception of 
mounting points for stop (4) and fitting (5). Remove 
fasteners and install hardware in remainder of holes. 

n. Install stop (4). 

o. Position fitting (5) at approximately Buttock 
Line 24.60 and install two screws (6), washers and 
nuts. 

p. If three clips (8) section A-A have been 
removed, install clips with screws(1 ), washer(2), and 
nuts (3) in same locations from which they are 
marked, then removed. 

q. Position channel (9) section A-A to clips (8) 
and install three screws (11 ), and three washers (12). 

r. Install wire bundle (hanging from overhead 
console) into channel (9). Position cover (10), while 
engaging slots over screws (13) and washers, and 
tighten screws. 

s. Back drill hole, located at upper outboard 
corner and inside of cabin, through windshield for 
cabin air (water drain) hose. Deburr hole. 

TM 55-1520-220-23-1 

t. Install cabin air (water drain) hose to penetrate 
through window approximately 0.50 inch. Apply 
sealant (C188) around hose, fair and smooth sealant. 

I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with skin or eyes. 

u. Clean excess sealant from around inboard 
edge of structure and outer edge of windshield us_ing 
naphtha (C143). 

v. If right windshield (pilots side) is being 
replaced, install free air temperature gage (7). Apply 
sealant (C1 88) around nut and washer (outside of 
cabin), fair and smooth sealant. 

w. Mask and paint fiberglass area of windshield, 
refer to TB 746-93-2. 

x. Remove protective film from inner and outer 
surface of windshield. Clean and polish inner and 
outer surface of windshield. (Refer to TM 55-1500-
204-25/1.) 

y. Install windshield arm and blade assembly 
(paragraph 12-18) to shaft of wiper motor at same 
position from which it was removed. Install bolt, 
washer and nut. Remove pin from arm. 

2-142. UPPER DOOR WINDOW 
CREW DOOR. 

2-143. Description - Upper Door Window. A 
small, fixed, transparent acrylic plastic window (7, 
figure 2-43, detail B) is located at top of both pilot and 
copilot crew door. The window is secured to crew 
door with screws, washers, and nuts. . 

2-144. Removal - Upper Door Window. a. 
Remove nuts (5, figure 2-43, detail B), washers (6) 
from window (7). · 

b. Separate window (7) from sealing compound 
and remove window from door (3). 

c. Remove old sealant from mounting flange of 
door (3) with flat bladed non-metallic tool. 

Change 8 2-95 
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Jj 
..;:..-+ SEE DETAIL C 

DETAIL A 204030-1013-l 

Figure 2-43. Crew door window• - remove/install (Sheet 1 of 2) 
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1. Window 
2. Rivet washer 
3. Door 
4. Rivet 
6. Nut 
6. Washer 
7 . Window 

DETAIL 8 

DETAIL C 

TM 66-1620-220-23-1 

204030-1013-2 

8. Screw 
9. Washer 

10. Screw 
11 . Screw 
12. Door 
13. Window 
14. Handle 

Figure 2-43. Crew door window• - remove/install (Sheet 2 of 2) 
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WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with skin or eyes. 

~ 
When cleaning mounting flange and 
window, use only aliphatic naphtha, type 
2. 

d. Wipe and clean mounting flange and edge of 
window (7) with naphtha (C143) . 

2-145. Cleaning - UpperDoorWindow. (Referto 
TM 55-1500-204-25/1.) 

2-146. Inspection - Upper Door Window. 
Inspect in accordance with figure 2-42. 

2-147. Repair or Replacement - Upper Door 
Window. Replace window if damage is greater than 
practical to repair . Repair window damage in 
accordance with TM 55-1500-204-25/1. 

2-148. Installation - Upper Door Window. 

NOTE 
Do not trim replacement window to final 
size until all mounting holes have been 
drmed. 

a. Position replacement window (7, figure 2-43) 
over opening. Trim surplus edge to permit window to 
mate against mounting flange. 

b. Position window against mounting flange. 
Using a No. 23 drill, back drill two 0. 146 TO 0.156 
inch holes on each edge of window. 

c. Secure window to mounting flange with four 
metal fasteners or screws, washers, and nuts. Lightly 
tighten nuts. Drill remainder of holes. 

d. Remove window. Mark a line 0.50 inch from 
outer edge of holes and trim window. 

. e. Using a suitable file, radius edge of window. 
: Deburr rivet holes on both sides of window. 

f. Remove all dust and foreign matter from 
mating area of window and mounting flange of door. 

2-98 Change 8 

g. Apply a 0. 125 inch bead of sealing compound 
(C63) along each side of holes of mating surface of win- I 
dow and mounting flange of door. 

h. Position windows (1) to mating flange and 
install screws (8), washers (6), and nuts (5). 

[::~~=~~:::] 
When cleaning window, use only 
aliphatic naphtha, type 2 (C 143). 

i. Remove exceed sealing compound from 
around window using naphtha (C143). Remove 
protective film from window. Clean and polish 
window .. (Refer to TM 55-1500-204-25/1.) 

2-149. FORWARD DOOR WINDOW -
CREW DOOR. 
2-150. Description - Forward Door Window. A 
triangle shape transparent acrylic plastic window (1, 
figure 2-43, detail A) is located at the forward side of 
pilots and copilots crew door. The window is secured 
to crew door with rivets and rivet washers. 

2-151. Removal - Forward Door Window. a. 
Using a No. 41 drill, drill rivet shanks from rivets. 

NOTE 

If steel iblind) rivets with a locking collar 
is installed, use No. 27 (0.144) drill. If 
aluminum (blind) rivets are installed, use 
No. 30 (0.128) drill. 

b. Drill rivets (4) and rivet washers (2) from 
windows (1). 

c. Using a spatula or putty knife, separate 
window (1) from selaing compound and remove 
window from door (3). 

d. Remove old sealant from mounting flange of 
door (3) with flat bladed non-metallic tool. 

2-152. Cleaning - Forward Door Window. (Refer 
to TM 55-1500-204-25/1.) 

2-153. Inspection - Forward Door Window. 
Inspect in accordance with figure 2-42 . 

2-154. Repair or Replacement - Forward Door 
Window. Replace window if damage is greater than 
practical to repair. Repair window damage in 
accordance with TM 55-1500-204-25/1. 



2-1156. Installation - Forward Door Window. 

NOTE 

Do not trim window replacement 
window to final size until all mounting 
holes have been drilled. 

•· Position replacement window ( 1, figure 2-43, 
detail B) over opening. Trim surplus edge to permit 
window to mate against mounting flange. 

NOTE 

If steel (blind) rivets with a locking collar 
was removed, use No. 27 (0, 144) drill. If 
aluminum (blind) rivets were removed, 
use No. 30 (0. 128) drill. Radius of 
window must not foul mounting flange. 
Check for equal clearance. 

b. Position window (1) against mounting flange. 
Back drill four holes and secure window to door with 
6/32 metal fasteners or screws, washers, and nuts 
and lightly tighten nuts. Drill remainder of holes. 

c. Remove window. Mark a line approximately 
0.60 inch from outer edge of holes to clear radius of 
mounting flange of door. Trim window. 

d. Using a suitable file, radius edge of window. 
Oeburr rivet holes on both sides of window. 

e. Remove all dust and foreign matter from 
mating area of window and mounting flange of door. 

f. Apply a 0. 1215 inch bead of sealing compound 
(C188) along each side of holes of mating surfaces of 
window and mounting flange of door. 

g. Position window (1) to door (3) and install a 
6/32 metal fastener in every other hole. 

h. Install steel (blind) rivet (4) with washer (2) on 
inboard side of window. While holding washer 
against window with a piece of 3/16 tubing or 
suitable tool, secure rivet. Remove metal fasteners 
and install remainder of rivets. 

I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapor• 
and contact with akin or eyn. 

TM 1515-1620-220-23-1 

When cleaning window, uH only 
aliphatic naphtha, type 2. 

I. Remove excess sealing compound from 
around window using naphtha (C143). Remove 
protective film from window. Clean and polish 
window. (Refer to TM 55-1500-204-25/1.) 

2-166. ADJUSTABLE WINDOW 
CREW DOOR. 

2-1157. Dncrlption - Adjuatable Window. The 
lower large transparent plastic window in the crew 
door is the adjustable window. 

2-1158. Removal - Adjuatable Window. a. 
Remove screws (11 , figure 2-43, detail C) and remove 
door (12). 

b. Remove screws (10), washers (9), and handle 
(14). 

c. Guide window downward through slot in 
bottom of door and remove window. 

I 

2-169. Cleaning - Adjustable Window. Clean 
window in accordance with TM 55-1500-204-25/1 . 

2-180. I napectlon - Adjuatable Window. Inspect 
in accordance with figure 2-42. 

2-181. Repair or Replacement - Adjuatable 
Window. Replace window if damage is sufficient to 
impair vision or greater than practical to repair. 
Repair window damage in accordance with TM 56-
1600-204-26 /1 . 

2-182. lnatallation - Adjustable Window. a. 
Guide window (13, figure 2-43, detail C) upward 
through slot in bottom of door and into window 
channels. 

NOTE 

Check progreu through opening in aft 
edge of door. 

b. Place window in partially closed position and 
install handle (14) with washers (9)andscrews(10). 

c. Install door (12) with screws (11 ). 
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2-163. CABIN ROOF WINDOWS. 

2-164. DeIcrlption - Cabin Roof Window,. Two 
transparent plastic windows are installed above the 
pilot and copilot in the cabin roof. 

2-165. Removal - Cabin Roof Window,. •· 
Remove nuts, washers, and screws attaching 
window to cabin roof. 

b. Separate window from sealant and remove 
window. 

I WARNING' 

Cleaning aolvent iI flammable end toxic. 
Provide adequate ventlletlon. Avoid 
prolonged breathing of 1olvent vepora 
end contact with akin or eye1. 

c. Remove aged sealant from structure using a 
rag moistened with MEK (142). 

2-166. Cleaning - Cabin Roof Window,. Clean 
in accordance with TM 55-1500-204-25/1. 

2-167. ln1pection - Cabin Roof Window,. 
Inspect in accordance with figure 2-42. 

2-168. Repair or Replacement - Cabin Roof 
Window,. Replace window if damage is sufficient to 
impair viIion, or greater than practical to repair. 
Repair window damage in accordance with TM 66-
1600-204-26/1 . 

2-169. ln1tallatlon - Cabin Roof Window,. a. 
Trim, flt, and drill window in accordance with 
in.structlons and dimensions in paragraph 2-148. 

b. Apply a 0.121 inch of bead of sealing 
compound (C188) to mating flanges of windows and 
structure. 

c. Position window to structure and install 
screws, washers, and nuts. 

I WARNING' 

Cleaning aolvent 11 flammable end toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of 1olvent vepora 
and contact with akin or eye,. 
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When cleaning window, uae only 
allphatlc naphtha, type 2. 

d. Remove excess sealing compound using 
naphtha (C143). 

e. Remove protective film from window. Clean 
window in accordance with TM 65-1500-204-26/1. 

2-170. LOWER FORWARD CABIN 
WINDOWS. 

2-171. Deacrlptlon - Lower Forward Cabin 
Window,. Two transparent plastic windows are 
located forward and below each set of the tail rotor 
control pedals. 

2-172. Removal - Lower Forward Cabin Win­
dow,. a. Remove rear view mirror if removing right 
window (paragraph 2-179). 

b. Remove nuts, washers, and screws attaching 
window to cabin structure. 

I WARNING' 

CIHnlng aolvent 11 flammable and toxic. 
Provide adequate ventllatlon. Avoid 
prolonged breathing of 1olvent vapora 
and contact with akin or eyN. 

c. Remove aged sealant from structure using a 
rag moistened with MEK (C142). 

2-173. Cleaning - Lower Forward Cabin 
WlndowI. Clean in accordance with TM 66-1600-
204-26/1 . 

2-174, ln1pectlon - Lower Forward Cabin 
Window,. Inspect in accordance with figure 2-42. 

2-175. Repair or Replacement - Lower Forward 
Cabin Windows. Replace window if damage is 
sufficient to impair vision, or greater than practical to 
repair. Repair window damage in accordance with 
TM 56-1600-204-25/1 . 

2-176. lnItelletion - Lower Forward Cabin 
Window. •· Trim, fit, and drill window in accordance 
with instructions and dimensions in pargraph 2-148. 



b. Apply a 0.125 inch bead of sealing compound 
C1 88) to mating flanges of window and structure. 

c. Position window to structure and install 
screws. washers, and nuts. 

I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with skin or eyes. 

When cleaning windows, use only 
aliphatic naphtha, type 2. (C143). 

d. Remove excess sealing compound using 
naphtha (C143). 

e. Remove protective film from window. Clean · 
window in accordance with TM 55-1500-204-25/1 . 

f. If removed, install and adjust rearview mirror 
(paragraph 2-180 and 2-181 ). 

2-177. REARVIEW MIRROR. 

2-178. Dncription - Rearview Mirror. The 
helicopter is equipped with an adjustable rearview 
mirror located outside the forward cabin below the 
pilot lower window. This mirror, when properly 
adjusted, enables the pilot to visually check the 
operation of the external cargo suspension hook. 
When the helicopter is employed on missions which 
do not required use of the external cargo suspension, 
the rearview mirror may be covered or removed and 
Stowed. 

2-179. Removal - Rearview Mirror. a. Remove 
bolts, washers, nuts. and/or quick-release pins, 
which attach braces and supports to structure. 
Remove mirror assembly from helicopter. 

b. To remove mirror from brace assembly, 
remove mirror cover, spring pins from adjustment 
handles. 

2-180. Installation - Rearview Mirror. a. Install · 
braces and supports to structure, using previously 
removed bolts, washers, nuts, and/or quick-release 
pins. · · 
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b. Position rearview· mirror and align mounting 
holes. 

c. Screw adjustment handles through mounting 
holes. Adjust mirror to desired angle, tighten 
adjustment handles. Insert spring pins in threaded 
ends of handles. 

d . . Slide protective cover over mirror and fasten 
holding snap. 

2-181 . Adjustment - Rearview Mirror. 
a. · Remove spring pin and loosen . adjustment 
handles. 

b .. . Manually adjust mirror to desired angle. 

c. . Tighten adjustment handles. Insert spring 
pins. 

2-182. SOUNDPROOFING 
BLANKETS. 

2-183. Description: Soundproofing Blankets. 
Cabin interior is covered with blankets of soundproof­
ing material to reduce noise level for crew and 
passengers during operation and also provides protec­
tion to main beam panels. Blankets are attached to 
structure by hook-and-pile and snap-type fasteners, and 
can be detached for maintenance access but should be 
securely installed for flight. 

To preclude damage to aircraft bulk­
heads during fllghts, all sound absorb­
Ing blankets must be securely Installed 
with the bulkhead tie-down fittings, 
straps, and rings extending outside of 
the sound absorbing blankets. 

2-184. Removal - Soundproofing Blanket,. 
Release snap fasteners and hook-and-pile 
attachments holding blankets to structure. Remove 
blankets. 
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2-186. lnapection - Soundproofing Blanket,. 
Visually inspect blankets for cuts and tears. Inspect 
for missing and damaged buttons and sockets. 

2-186. Repair or Replacement - Soundproofing 
Blankets. a. Repair .cuts or tears. 

(1) Cut a patch from cloth (C50) large enough 
to overlap all sides of the tear or cut. 

(2) Apply a thin, even coating ·of adhesive 
(C15) to back of patch. Allow to dry until tacky. 

(3) Center patch overtearorcutwith adhesive 
side against blanket. 

(4) Apply film, even pressure to patch in such 
a manner that it will adhere securely to blanket 
without wrinkles or irregularities. 

b. Replace missing or damaged buttons and 
sockets. 

( 1) Cut a patch from cloth (C50) large enough 
to overlap all sides of the damaged area around 
button or socket. 

(2) Center patch over damaged area and sew 
securely in place with thread (C228). 

(3) Install new button or socket, using press 
and dies. 

2-187. lnltallation - Soundproofing Blankets. 
Position blankets in helicoper and attach to structure 
with snap fasteners and hook-and-pile attachments. 

2-188. BLACKOUT CURTAINS. 

2-189. Description - Blackout Curtains. A 
blackout curtain may be installed behind pilot and 
copilot seats, between forward and aft cabin sections. 
Other blackout curtains may be installed over both 
cargo door windows and window in removal door 
post. 

2-190. Removal - Blackout Curtains. Release 
fasteners and screws attaching curtains to structure. 
Remove curtains. 

2-191. Inspection Blackout Curtains. Inspect 
curtain for cuts, tears, missing attachment buttons, 
and sockets. Inspect slide fasteners for operation and 
damage. 

2-192. Repair or Replacement - Blackout 
Curtains. a. Repair cuts and tears in blackout 
curtains. 
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(1) Cut a patch of twill (C235) large enough to 
overlap all sides of the cut or tear. 

(2) Center patch over cut or tear. Sew in place 
with thread (C229). 

NOTE 

All sewing shall be in accordance with 
Federal Specification DDD-S-761. 

b. Replace damaged or missing buttons and 
sockets. 

( 1) Replace damaged or missing buttons and 
sockets. 

(2) Repair area surrounding damaged or 
missing buttons and sockets. 

(3) Install new button or socket, using suitable 
tool. 

c. Repair damaged slide fasteners. 

(1) Rip out stitching attaching slide fastener to 
curtain material. Remove damaged slide fastener. 

NOTE 

Visually inspect flap of blackout material 
attached to curtain back of slide fastener. 

(2) Repair area to which new slide fastener 
and flap will be attached. 

(3) Position new slide fastener and flap and 
sew in place with thread (C229). 

2-193. lnltallation - Blackout Curtains. Position 
curtains. Attach with screws and fasteners. 

2-194. PARATROOP STATIC LINE 
CABLE. 

2-196. Description - Paratroop Static Line 
Cable. A paratroop static line cable may be installed 
on the center of the aft cabin bulkhead. This 
installation consists of a cable (6, figure 2-44), a 
compression tube (1 ), attach plates (3), fitting (4), and 
attaching hardware. 

2-196. Removal - Paratroop Static Line Cable. 
a. Remove nuts, washers, and bolts securing attach 
plates (3, figure 2-44) to fittings (4). 



b. Remove bolts and washers securing fittings 
~) to canted bulkhead. Remove cable installation 
from bulkhead. 

c. Remove cotter pins, washers, and pins (5) 
rom fittings (4). Remove cable (6) from cable 
nstallation. · 
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d. Remove nuts (2) and washers from 
compression• tube (1 ). Remove compression tube (1) 
from fittings (4). 

2-197. Inspection- ParatroopStaticlineCable. 
Inspect cable for wear, broken or frayed wires, and 
security of installation. 
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2-198. Repair or Replacement - Paratroop 
Static Line Cable. a. Replace cables that areworn. 

b. Replace cables that have broken or frayed 
wires. 

2-199. Installation - Paratroop Static Line 
Cable. a. Install nut (2. figure 2-44), lockwasher, and 
flat washer on compression tube (1 ). Position fittings 
(4) on compression tube. Align holes in tube (1 ). 
fittings (4). and cable (6) attach points; and insert pins 
(5). Secure with washers and cotter pins. 

b. Install flat washer, lockwasher, and nut (2) on 
end of compression tube (1 ). 

c. Position compression tube ( 1) and fittings (4) 
to canted bulkhead. Install attaching washers and 
bolts. Tighten both nuts (2) on compression tube 
against fitting . 

d. Position attach plates (3) to fittings (4) and 
install bolts, washers, and nuts. 

2-200. JACK AND MOORING 
FITTINGS. 

2-201. Description - Jack and Mooring Fittings. 
The two jack pads are located just forward of front 
crosstube at each side and two jack pads are located 
aft of the aft crosstube. The jack fittings also provide a 
mounting point for mooring the helicopter. Figure 2-
45.) 

2-202. Removal - Jack and Mooring Fittings. 
Remove bolts (2 and 3. figure 2-45)to remove forward 
fittings (1 ). Remove quick release pins (6) to remove 
fittings (4 and 5). 

2-203. Inspection - Jack and Mooring Fittings. 
Inspect jack fitting for wear, cracks, or elongated 
mounting holes. 

2-204. Repair or Replacement - Jack Mooring 
Fittings. Replace jack fitting if worn. cracked, or 
mounting holes are elongated. 

2-205. Installation - Jack and Mooring Fittings. 
a. Position jack fittings (1, figure 2-45) on fuselage, 
align bolt holes and install bolts (2 and 3). Torque bolts 
50 TO 70 inch-pounds. 

b. Install fittings (4 and 5). Insert fitting and 
install quick release pin (6). 
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2-206. MAP AND DATA CASE. 

2-207. Description - Map and and Data Case. A 
case with a hinged, lock-down cover is installed on aft 
end of lower pedestal between crew seats. 

2-208. Inspection - Map and Data Case. Inspect 
hinges. screws. and mounting brackets for security. 

2-209. Removal - Map and Data Case. Remove 
four screws attaching case to mounting brackets. 

2-210. Repair or Replacement - Map and Data 
Case. Replace hinges or case if broken. 

2-211. Installation - Map and Data Case. 
Position case on brackets and install four screws. 

2-212. STANDARD CREW SEAT. 

2-213. Description - Standard Crew Seat. Seats 
are adjustable, nonreclining type, mounted on tracks 
fixed to the cabin floor. Height adjustment lever is on 
the right side of the seat. Fore and aft adjustment 
lever is on the left of the seat. Each seat is equipped 
with a lap type safety belt and an inertia reel shoulder 
harness. (figure 2-46). 

2-214. Removal - Standard Crew Seat(figure 2-
46). a. Remove the stops (3 or 4) at the aft end of 
the seat tracks. 

b. Remove shoulder harness inertia reel 
support. 

c. Lift the fore and aft seat adjustment handle 
and slide the seat aft until it is clear of tracks. 

2-215. Inspection - Standard Crew Seat (figure 
2-46). a. Forward and aft (6) seat attachment fittings 
may be inspected by fluorescent penetrant method 
(TM 43-0103). 

b. Visually inspect vertical adjustment handle 
assembly for distortion and wear. 

c. Visually inspect handle (9) for damage. 

d. Check carriage assembly (7) for damage and 
operation. 

e. Fittings (5) may be inspected by fluorescent 
penetrant method (TM 43-0103). 
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DETAIL -A 

l 
HELICOPTER 

1. Compreaaion tube 
2. Nut 
3. Lockwaaher 
4. Washer 
6. Pin 
8. Boh 
7. Washer 
8. Fitting 
9. Washer 

10. Lockwasher 
11 . Nut 
12. Bolt 
13. Washer 
14. Attach plate 
16. Washer 
18. Cotter pin 
17. Cable 
18. Nut 

Figure 2-44. Paratroop atatlc llne cable 

2-104 

WL 
75,98 

205706-1019 



TYPICAL 
TWO LOCATIONS 

1. Jacking end mooring fitting 
2. Bolt 
3. Bolt 
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4. Mooring fitting 
I. Jacking end mooring fitting 
e. Quick releeM pin 

204030-1025A 

Figure 2-41. Jack and mooring fitting lnltallatlon 
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1. Turnbuckle 
2. Metal ltrip 
3. Copilots ... 1 ltop 
4. Pilots ... 1 ltop 
&. Fitting 
8. Aft ... 1 attachment fitting 
7. Carriage auembly 
8. Manual control handle, inertia reel 
9. Fore and aft adjultment handle 

10. Tip 
1 1. Vertical adjultment handle 
12. SHt belt 
13. Shoulder harne11 
14. Fitting 

204070-100D 

Flgul'9 2-41. Cr.w SHt 

2-108 



f. Inspect seat bottom and seat back cover 
assemblies for damage and serviceability. (Paragraph 
2-221 ). 

g. Inspect tubes for cracks, distortion, and 
serviceability. 

NOTE 

If necessary, clean seats in accordance 
with procedures contained in TM 55-
1500-204-25/ 1. 

2-216. Repair or Replacement- Standard Crew 
Seat. (figure 2-46). a. Replace seat attachment 
fittings if unserviceable. 

b. Replace handle (9) if unserviceable. 

c. Replace entire unit of carriage assembly (7) if 
damaged or operation is not satisfactory. 

d. Replace fittings (5) that fail to meet inspection 
requirements. 

e. Replace vertical adjustment handle assembly 
(11) if worn or damaged. 

f. Replace seat bottom or seat back if damaged or 
unserviceable. 

2-217. lnstallatlon - Standard Crew Seat (figure 
2-46). a. Lubricate pilots and copilots . seat 
rollers with lubricant {Cl 15.1) as required. 

b. Position seat rollers on aft end of tracks. lift 
handle on left side of seat and slide seat forward on 
tracks. 

c:. Install stops (3 or 4) on aft end of tracks. Note 
that stops for pilots seat are positioned further 
forward than the copilots seat stops. 

d. Inst.all inertia reel support and seat belts. 

e. Functionally check all seat controls. 

2-218. CREW SEAT COVERS. 

2-219. Deacrlptlon • Crew Seat Cover■• Crew 
seat metal frames are covered with nylon mesh 
material. Metal eyes are provided In seat bock 
cover for lacing with nylon cord (C67.1 ). Metal 
1trip1 are attached to tabs of lower seat cover with 
ey.elets for attachment of turnbuckles. 
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2-220. Removal - Crew Seat Covers. 

NOTE 

Seat covers made of nylon cloth, R aschel 
knit, shall have a service life of 24 
months. Seat covers that are not marked 
with installation date shall be assumed to 
have the same date as the day of the 
acceptance of the helicopter. 
R epalcement seat covers shall be 
stenciled "INSTALLED" (day-month• 
·year)" with contrasting stencil ink 
conforming to MIL-L-6903. The 
stenciled date is to be located as shown 
in figure 2-47. 

a. Remove seat back cover as follows: 

(1) lift flap on aft side of seat back cover for 
access to nylon cord. 

(2) Untie nylon cord and loosen it as necessary 
to remove cover. 

b. Remove lower seat cover as follows: 

(1) Cut lockwires and loosen turnbuckles 
underneath seat . 

STENCIL DATE TO BE 
VISIBLE FROM OUTBOARD VIEWING 

205156-1001 

Figure 2-47. Crew seat cover stencil 
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(2) Disconnect turnbuckles for metal 
reinforcing strips in seat cover tap. 

2-221. Inspection - Crew Seat Covers. a. 
Deterioration or discoloration which indicates as 
strength decrease to the point where it aff ecta the 
integrity of the seat(&) is not allowed. 

b. In the raachel knit cloth tears, cuts or holes 
greater than 1 .0 inch In length or diameter are not 
allowed. Tears, cuts, or holes le11 than 1 .0 inch in 
length or diameter may be repaired by a darning 
procedure which picks up at least 0.2& inch of good 
material adjacent to or surrounding the cut, tears, or 
hole. While mending, the thread tension should be 
maintained 10 as to produce a mend which disturbs 
as little as posaible the natural lines of the seat 
netting adjacent to the mends. Nylon thread (16 
pounds teat) (C229) or equivalent to be used for 
repairs. Repair should be uaed •• a temporary 
measure until new netting can be installed. 

c. In the sine-mesh duct cloth on the aide of seat 
covers, tears, cuts, and holea smaller than 0.037 
inch in length of diameter are permi11ible without 
repair. Tears, cuts, and holes between 0.371 inch 
and 1 .o inch should be repaired II explained above 
for raachel knit cloth, and the cover need not be 
replaced. Taira, cuts, and holes greater than 1 .0inch 
are not allowed; the seat cover must be replaced. 

NOTE 

If neceuary, clean Mata In accordance 
with procedures contained In TM 11-
1100-204-21/ 1. 

2-222. lnatallatlon - Crew Seat Covers. 

NOTE 

Tool T72. 1 may be uaed to Install seat 
covers. 

a. Install seat back covers as follows: 

( 1) Position cover on seat beck. 

(2) Use nylon cord laced through reinforcing 
eyes to tighten cover to desired tension. 

b. Install lower seat cover II follows: 

( 1 ) Position cover on lower seat. 

(2) Connect turnbuckle• to metal reinforcing 
lti'lpa In Nit cover tap. 
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(3) Adjust seat cover to desired tension by 
tightening burnbuckle. Lockwire (C127) turnbuckles 
together for security. 

2-223. Adjustment - Crew Seat Covers. ff 
turnbuckle haa reached its extreme position and 
further tighteniFtg is desired, the seat cover may be 
tightened further as follows: 

a. Cut lockwire securing turnbuckle. 

b. Loosen and disconnect turnbuckles from 
metal reinforcing strip in seat cover tab. · 

c. Turn metal reinforcing strip one-half turn. 

NOTE 

Roll tab material evenly. 

d. Connect t~rnbuckles to metal reinforcing 
strips through slots provided in material. 

e. Adjust seat covers to desired tension by 
tightening turnbuckles. 

f. Lockwire (C127) turnbuckles together for 
security. 

2-224. SEAT BELTS AND SHOULDER 
HARNESS. 

2-221. Description - Seat Belts and Shoulder 
Harne11. Lap type seat belts and shoulder harnea 
are provided on each crew seat. The seat belts are 
attached to floor mounted fittings and the shoulder 
harne11 is attached to the inertia reel strap. The 
manual control handle for the shoulder harness is 
located on left side of each seat (figure 2-46). 

2-228. Inspection - Seat Belts and Shoulder 
Harnea. 

NOTE 

Seat belts and shoulder harnea are 
replaced after eo month• service fife (TM 
11-1100-204-21/1 ). 

1. Inspect belts and harneH for fraying, wear, 
and loose stitching. 

b. ln1pect all metal fitting• for damage and 
· function. 



Hex wrench must be left in hex hole. reel 
shall be secured until new strap is 
installed. If reel is inadvertently released 
while strap is removed. replace the entire 
reel auembly. 

2-237. Inspection - Inertia Reel Strap. Inspect 
strap for fraying, wear. and loosened stitches. 
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If strap 11 dirty, do not attempt to 
cl-n. Liquids (solvents or water) wlll 
cau .. strap fo swell rendering Inertia 
reel Inoperative. 

2-110.1/(2-110.2 blank) 



2-227. Removal - Seat Belts and Shoulder 
Harness. Remove bolts, nuts, and washers attaching 
belts and harness to fittings. 

2-228. Repair or Replacement - Seat Belts and 
Shoulder Harness. a. Replace belts or harness if 
worn, frayed, or unserviceable. 

b. Replace damaged or cracked fittings. 

I WARNING. 

Install seat belt1 with the rele&1e handle 
pointing left. 

2-229. Installation - Seat Belt• and Shoulder 
Harnea1. a. Position seat belts as shown in figure 2-
46 and attach to fittings with bolts, washers, and 
nuts. 

b. Position shoulder harness over seat back and 
attach to inertia reel strap with bolt, washers, and 
nuts. 

2-230. INERTIA REEL. 

2-231. Description - Inertia Reel. An inertia reel 
with a manually operated control handle is attached 
to fittings on cabin floor in back of pilot and copilot 
seat. The inertia reel is a mechanical reitraining 
device that is designed to hold crew member in a 
normal seated position during any maneuver which 
would tend to pitch the crewmember forward. Each 
reel is connected to a shoulder harness with a web 
strap. An automatic locking mechanism, a webbing 
roller, and a manual control are incorporated in each 
unit (figure 2-48.) 

NOTE 

Inertia reel 1trap 1hall be replaced at 80 
month intervals (TM 88-18200-204· 
28/1.) 

2-232. lnIpectlon - Inertia Reel. a. Inspect 
inertia reel for security of mounting and attachment 
to floor structure. 

It. Place manual control handle to AUTO posl• 
tlon. "Disconnect shoulder harneH from reel strap 
(3), attach spring scale to end of reel webbing and, 
while watching scale, slowly pull length of strap (3) 
out of Inertia reel. The tension Indicated shall not 
be less than I .O pound. 

TM &6-1 &20-220-23-1 

c. Cycle control handle from AUTO to 
MANUAL several times as the reel strap is being 
reeled in and out. The reel shall positively lock and 
hold each time the handle is moved to MANUAL. 

d. Place control handle in the unlocked posi­
tion. Sharply pull shoulder harness, exerting a 2 to 
3 "G" force, to check auto locking mechanism. 
Check that shoulder harness has locked and 
retracts into inertia reel. Cycle control handle to 
release auto locking mechanism. 

e. Inspect floor fitting (14) for cracks and 
s~curity. 

2-233. Removal - Inertia Reel. a. Remove bolt, 
washer, and nut securing shoulder harness from 
inertia reel strap. Remove shoulder harness from 
seat. 

b. Remove two screws, washers, spacers, and nuts I 
securing control assembly to seat. 

c. Remove four bolts (6), eight washers (2), and 
four nuts (8) securing reel assembly (2. figure 2-48) 
from support bracket (1 ). Remove control assembly 
from seat. 

2-234. Repair or Replacement - Inertia Reel. a. 
Replace if failed inspection (paragraph 2-232). 

b. Replace inertia reel strap if worn or frayed 
(paragraph 2-236). 

2-238. Installation - Inertia Reel. a. Position 
inertia reel assembly (2, figure 2-48) on support 
bracket ( 1) using four bolts (6), eight washers (7), and 
four nuts (8). 

b. Attach control assembly to seat using two screws, I 
washers, spacers and nuts. 

c. Attach inertia reel strap to shoulder harness 
with bolt, nut, and washer. 

2-238. Removal - Inertia Reel Strap. (Figure 2-
48). a. Fully extend strap (3) and retain from further 
rotation by holding with a 0.2187 inch hex wrench in 
hex hole in reel assembly (2). 

b. Move both strap (3) and insert (5) in direction 
of arrows. 

c. Remove insert (6) and pull strap (3) back 
through opening. 
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1 . Support bracket 
2. Reel a1Hmbly 
3. Strap 

4. Control cable 
5. Web retaining lnHrt 
8. Bolt 

- STRAP ASSEMBLY 

SECTION THROUGH REELMA7 

7. Washer 
8. Nut 

205070-1017A 

Figure 2•48. Crew Inertia reel - etandard Nit 
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2-238. Repair or Replacement - Inertia Reel 
Strap. Replace strap if frayed, worn or unserviceable. 

2-239. Installation - Inertia Reel Strap. (Figure . 
-2-48). a. Insert end of new strap through upper slot 
in reel housing and through slot in main shaft until 
end of strap (3) protrudes through lower slot in reel 
housing. 

NOTE 

Spring must be 1 /2 to 1 1 /2 turns back 
from tight. 

b. Install strop retaining insert (5), then pull up­
ward on strap (3) with at least 6.0 pounds force. 
Maintain force until reel is released by removing 
hex wrench, allowing strap (3) to rewind onto main 
shaft. 

2-240. ARMORED CREW SEAT. 

2-241 . Description - Armored Crew Seat. The 
seat, constructed from a composite creamic-metal 
material. is designed to protect crew against small . 
arms ball and armor piercing ammunition. A 
segmented construction is used to permit the 
replacement of any damaged components. Armored 
seats are equipped with a quick release; activating 
the quick release will recline seats to aid in removal of 
injured personnel (figure 2-49). 

2-242. Removal - Armored Crew Seat. a. 
Remove bolt, nut. and washers securing seat belt to 
floor fittings. 

b. Remove bolts securing staps (8 or 9, figure 2-
49) from each side of tracks (4). 

c. Lift the fore and aft seat adjustment handle 
and slide the seat aft until seat clears tracks. 

d. Remove headguard (if installed) as illustrated 
on figure 2-60. 

2-243. Inspection - Armored Crew Seat. a. 
Visually inspect armor panels for bonding separation, 
cracks, or any unserviceable condition. 

b. Inspect quick release (figure 2-61) ·for 
condition and lockwire installation. 

c. Inspect · seat hardware, belts, shoulder 
harness for condition and security. 
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NOTE 

• If neceaHry, clean seats in accordance 
· with procedures contained in TM 66-

1600-204-26/1. 

2-244. Repair or Replacement - Armored Crew 
Seat: a. Replace unserviceable parts. 

b .. ·· Lockwire quick . release handle using 0.020 
inch copper wire (C246.1 ). Lubricate quick release 

• mechanism with lubricant (Cl 15.1 ). · . . . . 

2-246. installation - Armored Crew Seat. 
(Figure 2-49.) a. Position seat rollers on aft end of 
tracks. Lift handle on left side of seat and slide seat 
forward on tracks. 

b. Install stops (8 or 9) on aft end of tracks. Note 
that staps for pilots seat are positioned more forward 
than capilot seat stops. 

c. Attach seat belts to floor fittings using bolts, 
washers, -and new seat locking nuts. 

d. Functional check all seat controls. 

Ensure that the armored eeat reclining 
mechanism la locked in position. The two 
red-painted handles at the lower aft of 
the eeat must be positioned so that the 
telNCOplng tube (7) i• locked. The 
handles must be restrained with copper 

· shear-type lockwire (C246.1 ). 

2-246. MEDICAL ATTENDANT SEATS. 

2-247. Description - Medical Attendant Seats. 
Two additional one-man seats may be installed. 
When install_ed, these seats are located between and 
aft of the pilot and capilot seats. One-man seats may 
be installed so occupant faces either forward 

. outboard . or aft. Seats ·are of tubular metal 
construction and can be folded for. stowage. A 
medical attendant seat is provided for use when th·e 
aitcraft is utilized seats facing aft. Individual lap type 
safety· belts are provided for occupants of all seats. 

2-248. Removal :-- Medical Attendant Seats. a. 
Slide collar of floor attachment fittings (15, figure 2-
: 52) upwird on each leg to release seat from floor. 
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205072-lOJJA 

1. Shoulder harne11 4. Track, 7 . Tele1eoping tube 
2. Seat belt & . Seat adjultrnent handle 8. Pilot, 1eat ltOp 
3. Seat adju1tment handle 8. Shoulder hameN relea,e handle 9. Copilotl ,eat ,top 

10. Spacer1 

Figure 2-49. Armored crew ... t 
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RELEASE 
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RELEASE 

P11ure 2·1 I, Crew ar111oru Nat recllnlng quick relHN 
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Flgwe 2-12. Medical attendant■ -■t (typical) 

TM II• 1 IZO-ZZ0-23-1 

1. HndN111lllfflbly 
2, H11dl'Nt COVIi' 
3, Pin 
4, lllt b■Gk OOVII' 
I, Int pan 
I, Int blak 
7, lldl brlGII 
I, loh 
I, W1lhlr 

10, Nut 
11. Pin 
12. loh 
13, W11h1r 
14. Nut 
11. Ftttlng1 
1 I, I.lg IINll'lbly 
17, lrtal IINll'lblY 
11. Pin 

204070-lOltA 
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b. Lift seat from position and remove from 
helicopter. 

2-249. Disassembly - Medical Attendant Seat,. 
a. Remove pin (3, figure 2-52) attaching headrest 
assembly (1) to back of seat and remove headrest 
assembly. 

b. Remove bolts, washers, and nuts attaching 
fittings (15) to seat legs and remove fittings. 

c. Pull pin ( 11) and remove bolts, washers. and 
nuts attaching side braces (7) to seat pan and seat 
back. 

d. Remove seat back (6) and seat backcover(4). 

e. Pull pin (18) and remove bolts (12), washers 
(13), and nuts ( 14), attaching brace assembly (17) to 
leg assemblies (16) and remove brace assembly. 

f. Remove bolts (8), washers (9), and nuts (10) 
attaching leg assemblies (16) to seat pan (5) and 
separate leg assemblies from seat pan. 

2-250. Inspection - Medical Attendant Seats. 
a. Visually inspect headrest cover for tears. Check 
headrest assembly and pin for damage. 

b. Visually inspect fittings for general condition 
and operation. 

c. Inspect side braces for damage and holes for 
elongation. 

d. Visually inspect legs, braces, and seat pan for 
damage or bent tubing. 

NOTE 
If necessary, clean seats in accordance 
with procedures contained In TM 615-
1600-204-26/ 1. 

2-261. Repair or Replacement - Medical 
Attendant Seats. Replace all parts do not not meet 
inspection requirements. 

2-262. Assembly - Medical Attendant Seat,. a. 
Position leg assemblies (16, figure 2-52)to seat panel 
(5) and secure with bolts(&), washer (9), and nuts(10). 
Position brace assembly ( 17) a·nd secure with pin ( 18), 
bolt (12), washers (13), and nut (14). 

b. Position side braces (7) to seat pan and seat 
back and secure with pin (11 ), bolt, washers, and nut. 
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c. Install cover on seat back and seat pan. 
Position headrest assembly (1 )to seat back and install 
pin (3). 

d. Position fittings (15) to legs and install bolts, 
washers, and nuts. 

2-263. Installation - Medical Attendant Seats. 
a. Open seat back to normal position and secure 
support tubes at each side of the seat with quick­
release pins. 

b. Unfold seat legs and position seat with legs 
over floor studs. Press down on seat. 

c. Slide collar of each leg attachment fitting 
down to lock legs to floor. 

d. Position diagonal leg brace tubes and secure 
with pip pins. 

2-2154. Stowage - Medical Attendant Seats. a. 
Pull quick-release pin attaching seat back support to 
each side of seat. 

b. Fold seat back forward onto seat bottom. 

c. Remove pip pins attaching diagonal braces to 
forward seat legs. 

d. Fold legs inboard against seat bottom. 

2-255. TROOP SEATS. 

2-266. Description - Troop Seats. Two troop 
seats of tubular metal construction are secured to the 
cabin bulkhead and floor. Helicopter is equipped with 
one two-man, and one three-man seat. These seats 
can be stowed or removed for rescue or cargo 
missions as required (figure 2-63). 

NOTE 

If nece1Nry, clean seats In accordance 
with procedures contained In TM 1515-
1100-204-21/ 1, 

2·257, Inspection • Troop SNtl, Visually inspect 
all parts of seat for damage; cracked or distorted 
tubes, torn or worn fabric (TM 55-1 ~204-25/1 ). 

2-2158. Removal - Troop Seats. 

a. Remove nuts, bolts, and washers attaching 
upper seat to bulkhead fittings. 
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1. Support legs 
2. Safety belt 

204070-132A 

b. Slide collar of floor attachment fittings 
upward on each of forward seat support legs, and 
release legs from floor studs. 

c. Remove nuts and bolts holding clamps on rear 
of seat and remove seat from aircraft. 

2-259. Repair or Replacement • Troop 
Seats. Replace seat is damaged or unserviceable. 
Tears, cuts, and holes smaller than 3/8 inch in 
length or diameter in the f ine-mesh duck cloth of 
the troop seat covers, are permissible without 
repair. Tears, cuts, or holes greater than 1 inch in 
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length or diameter are not allowed. Tears, c'uts or 
holes less than 1 inch in length or diameter may be · 
repaired by a darning procedure which picks up at 
least 1/,4 Inch of good material adjacent to or sur­
rounding the cut, tears, or hole. While mending, the 
thread tension should be maintained so os to pro­
duce a . mend which disturbs ·as little 01 possible 
the natural lines of the seat n~ttlng adjacent to the 
mends. Nylon thread (C229) or equivalent to be us-
ed for repairs. · 

2-210. lnltalletlon Troop Se1t1. a. Unfold 
stowed seat and position seat back support tube to 
upper bulkhead fittings. Install attaching bolts, 
washer, and nuts. 

b. Position aft seat bottom · support tube in 
bulkhead clamps and install bolts and nuts. 

c. Position forward seat support legs on floor 
studs. Secure legs to floor by sliding attachment 
fttting collar up on l~g and then down as far as it will 
go. 

2-281. Adjustment - Troop Seat,. Adjust seat 
tension by use of buckles on upper back support 
-straps. 

2-282. Stowage - Troop SNt1. •· Release 
forward seat support legs ( 1, figure 2-63) from floor 
studs. 

b. Pull pip pins from seat leg braces· and fold 
braces upward against seat legs. Fold seat lega aft 
under seat bottom. · · 

2-283. TROOP SEAT BELTS. 

2-284. Description - Troop 8Nt 8elt1. 
Individual lap- type seat belts are prov~ded for all 

troop seats. The same belts, with web extension,, . 

are provided for litter patients when helicopter is 

used for rescue missions. 

2-2815. Removal - Troop Seat Belta. •· To 
remove seat safety belts (2, figure 2-63) from seats, 
unsnap both ~nds of the belt from rlnga. 

· b. To remove safety belts and extenalon from 
litters, disconnect belt from extension. 

2-288. Inspection - Troop Seat Belts. (TM 66-
1600-204-26/1.) ' 
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2-267. Repair or Replacement • Troop Seat 
lelts. (TM 55-1500-204-25/1.) 

I WARNING. 

Seat belts are replaced after a service life 
of 80 months. (TM 66-1600-204-
26/1 ). 

NOTE 

A11emble each belt with release handle 
pointing left. 

2-288. Installation - Troop Seat Belts. To install 
seat safety belts on seats, position belt across seat 
bottom and attach both ends to rings or link assembly 
bolts. 

2-289. ENGINE MOUNTS. 

2-270. Description - Engine Mounts. Engine is 
supported at three points by supports made of steel 
tubing which are attached to fittings on service deck. 
Bi pod at right and tripod at left have pillow blocks with 
hinged caps to hold bearings of two trunnion fittings 
installed on mounting pads at each side of engine 
diffuser housing. Left pillow block has a bracket for 
bell crank in plower lever control system. Rear firewall 
brace rods attach on pillow block and aft deck fittings. 
A forward support tube is bolted to a trunnion fitting 
on left side of engine inlet housing. Two separate 
deck fittings are provided at this location. A flat spring 
is installed to hold bipod upright when engine is 
removed (figure 2-64). 

2-271. Removal - Engine Mount, (figure 2-64). 
a. When any supporting parts of engine mounts are 
to be removed, either remove engine (paragraph 4-
13) or support it in place by use of a suitable hoist 
using .care to avoid po11ible damage. In auch 
procedure, detach rear firewall brace rods (9) by 
pulling plnI. Open pillow block caps (6) to releaae 
trunnion bearings (4) and detach forward support 
tube ( 11) from trunnion fittings ( 13) by removing 
retaining bolt and washer. 

• b. Remove forward support tube (11) and 
attaching bolt from deck fitting. 

c. Remove bellcrank from bracket (6) on tripod 
pillow block. Detach fuel strainer bracket clamps from 
tripod (10) leg. Remove tripod (10)and attaching bolts 
from deck fittings. · 
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1. Bipod 
2 . Pillow block 
3 . Main support trunnion 
4 . Bearing 
5 . Bearing cap 
8. Bellcrank bracket 
7. latching eyebolt 

· 8. Cable support clip 
9 . Firewall brace rods 

10. Tripod 
11 . Support tube 
12. Cambox bracket 

Figure 2-14. Engine mount inltallation · 
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13. Forward trunnion 
14. Bolt 
15. Washer 
16. Loop clamp 
17. Nut 
18. Nut 
19. Washer 
20. Flat spring 
21 . Bolt 
22. Washer 
23. Bolt 
24. Deck fittings 

I 25. Nut 
204060-lOJOA 
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d. Remove bipod (1) supporting spring (20) and 
attaching bolts (14 and 21) from deck fittings. 

e. Leave deck fittings (24) in place except when 
removal is required for inspection, replacement, or 
change of shims to correct engine alignment. To 
remove a filling or shim. remove bolts and screws 
through deck. 

f. Remove any of the trunnions as necessary by 
removing four bolts with washers and any brackets 
supported ori bolts, which secure trunnion to engine 
mounting pads. 

2-272. Inspection - Engine Mounts. •· Open 
pillow block caps. 

b. Remove trunnion mounts, with bearings 
attached, from engine. 

c. Remove bearings (4. figure 2-54) from 
trunnion (3) and inspect for cracks, wear, heavy 
pitting, rust, and excessive play(0.006 inch radial -
0.012 inch axial). 

d. Inspect trunnion for security, scored, and 
damaged shaft; inspect tension bearing cap and 
bellcrank bracket for damage and security. 

e. Inspect all support arms, brace rods. bipod, 
and tripod assemblies for bent, cracked, or damaged 
tubes and inspect welded areas for cracks. Inspect rod 
ends for loose rivets. 

f. Scratches or dents adjacent to welded areas 
are not acceptable. 

g. Permanent bends (bends which do not 
straighten after load is removed) are not permitted. 

h. Scratches not exceeding 0.010 inch depth 
may be polished out with wet or dry sandpaper No. 
400 (Cl 85.1 ). Transverse scratches longer than 
0.3125 inch are not acceptable. 

i. Inspect all rod end bearings for cracks, wear. 
and excessive play (0.005 inch radial, 0.010 inch 
axial). All Part No. 204-001-064-1 /3 rod end 
bearings have a maximum axial play of 0.020 inch . . 
Inspect upper rod end bearing on forward supprot 

· tube (11) for maximum allowable radial wear of 
0.003 inch and maximum allowable axial wear of 
0.006 inch. 

j. No sharp dents are permitted in the middle 
one-third of tube. Smooth dents of large diameter 
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which do not cause bending of the tube (end to end), 
are permitted, provided there is no crimping or 
cracking in the dent and there is no visible 
deformation adjacent to the dent. 

k. Inspect all engine floor mount deck fittings 
(24) and all brackets for security, cracks and general 
condition. 

I. Loose or missing rivets in mounts is cause for 
replacement. 

2-273. Repair or Replacement En9lne 
Mounts. Replace all engine mount ports which do 
not meet inspection requirements. Minor scratches 
and/or corrosion con be polished out using Indio 
stone (C207) and touch-up point with primer 
(Cl 71 ). 

2-274. Installation - Engine Mounts. •· Install 
two rear trunnions (3, figure 2-54) on mounting pads 
of engine diffuser housing, each securedbyfour bolts 
and washers. Lockwire(item Cl 27)bolt head in pairs. 

(1) On lower forward bolt of left trunnion, 
install stand-off clip for electrical cable support 
clamp. 

(2) On right . trunnion. install bracket for 
starter cooling exit duct on two aft bolts. 

(3) Install bearing (.4) on shaft of main trunnion 
(3) with washer and nut (25). Torque 160 TO 190 
inch- pounds. 

b. Check installation of deck fittings (24). Place 
tripod ( 10) rod ends in three fittings at left and rear 
sides of deck. Install close tolerance bolts from 
outboard side, with washers under heads and nuts, 
attaching lower firewall brace under nut at inboard 
side of left rear fitting. 

c. In similar manner. install bi pod ( 1) on right 
deck fittings. Attach spring (20) under bolt head at 
outboard side of aft fitting, and attach upper end with 
bolt to clamp on bipod leg. Cracked or broken support 
spring shall be replaced to maintain bipod alignment. 

d. Install support tube in left forward deck fitting. 

•• Open hinged bearing cops (5) on pillow block. 
Lower engine to seat trunnion bearings in pillow 
blocks. Close bearing cops and secure with lat­
ching eyebolts (7). Torque eyebolts to 50-70 inch­
pounds and lock wire (Cl 27) pillow block bearing 
cops. 
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f. Align rod end of support tube (1 1) on forward 
left trunnion fitting (13) and install retaining bolt 
(23) with washer (22) torque 50-70 inch-pounds. 
Lockwire (Cl 27) support tube retaining bolt to one 
of the trunnion bolts. 

g. If shims under deck fitting have been changed or 
deck fitting or engine mount have been replaced, 
check main driveshaft alignment in accordance with 
paragraph 6-24. 

h. Reinstall parts removed for access. 

NOTE 

When power lever torque tube. Part No. 
204-060-705-17, is utilized, there is no 
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requirement to use nut. Part No. 
NAS679A4, or washer, Part No. 
AN960PD416L. 

( 1) Attach two upper firewall brace rods (9) to 
lug on aft side of each pillow block. secured with pin 
and cotter pin. Adjust and attach rods to firewall with 
pip pins. 

(2) Attach fuel strainer bracket to clamps on 
adjacent leg of tripod. 

(3) Install bellcrank of power lever control 
system in bracket (6) on tripod pillow block. 

SECTION II.- TAILBOOM 

2-275. TAILBOOM ASSEMBLY. 

2-276. Description - Tailboom A11embly. The 
tailboom is a semimonocoque structure that supports 
the elevator, tail rotor drive train components, and tail 
rotor. Four attachment fittings are provided for 
installation of the .tailboom on the forward fuselage 
assembly. 

2-277. Inspection - Tailboom A11embly 
(installed). Install tailboom structure (table 2-6). 

2-278. Removal - Tailboom. (AVIM) a. Open 
access door in tailpipe fairing and disconnect 
electrical plug to rotating beacon. Release fasteners 
securing tailpipe fairing to fuselage and remove 
fairing. 

b. Remove the tail rotor (paragraph 5-104) and 
the tail rotor drive system (paragraph 6-206). 

c. Remove four access panels on bottom of 
tail boom. 

d. Open access door on right, aft side of fuselage 
section. 

e. Disconnect 
antenna cables. 

electrical harnesses and 

f. Disconnect tail rotor and synchronized 
elevator control tubes from quadrant and bellcrank 
located in forward end of tailboom. 

NOTE 

If ta i I boom is being removed for 
replacement, observe steps g through k. 
If tailboom is being removed in order to · 
accomplish other maintenance functions 
and is to be subsequently reinstalled, 
observe steps j and k. 

g. Remove tailrotor control cables from 
tailboom (paragraph 11-138). 

h. Remove synchronized elevator(paragraph 11-
201) and control system (paragraph 11-173). 

i. Remove electrical and avionics installation. 

NOTE 

If ship antenna base is removed, ensure 
antenna wedge spacer, Part No. 204-
031-130-1, is retained. 

j. Remove plug buttons from the four tailboom 
attachment points. 

k. Support tailboom and remove nuts, bolts, and 
washers attaching tailboom to fuselage section. 

I. Remove tailboom and place on a suitable 
support. 

2-279. Inspection - Tailbo_om Auembly. Refer 
to paragraph 2-287 for classification of damage to 
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tailboom structure and paragraphs (2-284) and (2-
285) for inspection of elevator assembly. 

a. Inspect tailboom atta<;h fittings and fuselage 
attach fittings for cracks, corrosion, wear. (Refer to 
table 2-6 and figure 2-63). 

b. Inspect condition of sealing tape located on aft 
fuselage bulkhead. 

2-280. Repair or Replacement - Tailboom 
Assembly. Refer to paragraph 2-285 for elevator 
repair and paragraph 2-288 for repair on tailboom 
structure. 

a. If any of the following structural components 
are damaged beyond repairable limits, send tail boom 
to depot for replacement (jigs and fixtures are 
required). 

( 1) Tailboom longerons. 

(2) Bulkheads. 

(3) Bellcrank and quadrant support. 

(4) Support fittings for 42° and 90° gearboxes. 

(15) Vertical fin. 

(8) Elevator support brackets BS 143.28. 

b. Replace damaged seal on aft fuselage 
bulkhead as follows: 

(1) Remove paint and clean surf ace of FS 196 
bulkhead aft aide only, 1 .0 inches each side of aircraft 
centerline and from bottom edge of bulkhead web to 
1 .0 Inch in height above WL 48.60. 

(2) Fabricate rubbing strip 14.0 inches long 
and 7 /8 inch wide of tape (C219) 0.126 inch 
thickness. 

· c. Replace' attachment fitting as follows: 

(1) lnapection. 
(a) Inspect for scratches, nicks, gouges and 

· corrosion. 

(b) Blend out damage/corrosion using steel 
wool (C251). Maximum depth of damage allowable 
after cleanup is 10 percent of fitting thickneH. 

(c) Treat repaired area for corrosion control 
in accordance with procedures described in TM 55-
1600-204-25/l. 
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TORQUE 
520TO 580 
IN LB 

0.4390 
0.4440 
(1) HOLE 

TAIL BOOM · VIEW LOOKING FWD 

TORQUE 
200TO 220 
IN LB 

204200-lJA 

Figure 2-1515. Tallboom attaching bolta 

(d) Inspect fittings for tailboom attach­
ment bolt hole elongation. Replace fittings if bolt 
hole esceeda maximum wear limitation a■ 1hown 
below: 

Mu Mu 
Allowable Hole Dia 

Hole After 
Location Elon1ation Cleanup 

Upper L/H: 0.015 Inch 0.&21 Inch 
Upper R/H: 0.01& Inch 0.521 Inch 
Lower L/H: 0.01& Inch 0.896 Inch 
Lower R/H: 0.01& Inch 0.898 Inch 

(e) lnapect for loose fitting fa1tener1. Re­
place aa required for hole oversize/elongation with 
1/6' ~n. overaize Hi-Loe bolt■ as follow■: 

Exi■ting 1/84 In. 
Faatener Over size Fastener 

HL2086 
HL2186 
HL3086 

HL6476 or HL6487 
HL6575 or HL6587 
HL6679, HL6682 or HL6694 

(2) Replacement 

Fitting replacement requires the use of the 
locally manufactured aligmnent/drill fixture. See 
Fi.lure 2-55.3. 
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2.0 
Rubber Bumpers 
0, 25011 EDGE 
DISTANCE 
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Center Rubber Bumpers Between 
F11tener1 In This Ar•• 

2 

2 

Drlll 0,25011 Hole 

r-- 'J:-i /' 

t*-■- -◄~~ - -•=~ 
Datil I 11A11 

1, Drive lh1,c Covers -• Vertlc11 ,1n ,,Iring 
2, Ace••• p1nel1 5, Tall skid 
J, lynchronl1ed elevator 6. Rubber IU111per1 

fl1ure l•II, I. Ty1tlc•I t•IINOIII 
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205-030-767-3 --

205-030-815-3 

FASTENER CODE 

Example: PHlr 

BASIC CODE 

zz 
PH 

I , 

I 
I 

YIEW LOOKING INBOARD 
L/H SIDE 

--.. ~~ AFT 

PH,~ (see 

NOTll1 

1, An NAl1217•1•7, NAS141-1•7 or NAl1401•7 krew 
(hHcl ' ln1t■llecl lnlto■ rcll, ANt64MO W■lh■r ■ncl 
NAS67tAI Nut 111■y It■ 1ult1tltutecl for th■ HI-Loe lolt 
■ncl Coll■r ■t the ■ft upper hole In the lower left llcle 
fitting, 

2 • ln1t■II with 111■nuf■cturecl h■■ cl to lnalcle of Rttlng. 

note 2) 

Description: 
DASH NO. DIA 

BASIC N-HFG HEAD NEAR SIDE 
CODE F-HFG HEAD FAR IDE 

DASH NO, FR LENGTH 

BASIC PART NO. 

HL )086 
HL 2085 

Plgure 2-ss.2. Tallboom attach fitting replacement (Sheet 1 of 2) 
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20 5-0 30- 8i.8-3 

VIEW LOOKING OUTBD 
R/H SIDE 
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~ ~ I '»" -:. .,.....__ 

" 

An NAl1217•1•7, NAl141-l-7 or NAS1401-7 krew 

(hHII ln1t•lled lnltoarll), AN960-10 W•lh•r •nd 
NAl679AI Nut "'•Y IN 1uhtltuted for the HI-Loe lolt 

F11tener ~ 

bemple: '"I' 
:, 

lli.!i£2.2!. 
PH 
PJ 

•nd Coll•r et the 41ft upper hole In the lower rl9ht 1141• 

flttln9. 

. 2. ln1t•II with ffl•nufactured hHd to ln1ld• of flttln9. 

,~1: (see note 2) 

''·It (see note 2) 

DASH NO. FOR DIA. 
DESCRIPTION: BASIC N·"FG HEAD NEAR SIDE 

COOE N·HFG HEAD FAR SIDE 
H N • FR LENGTH 

.!lli£.!!!!.~ 
HL 2086 
HL 2186 

f19ure 2-55.2. T•IIMOlft •ttach flttl119 repl•cement (Sheet 2 of 2) 
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. 0.875 HOLE 
~ 

HORIZONTAL 
CENTERLINE 
OF TAIL BO 

0.625 HOLE 

OH 
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u 

r 

VERTICAL . 
CENTER LINE 

OF TAIL BOOM 
OR FUSELAGE 

26.6 v- 0.875 HOLE 
~ 
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I 
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. BO 

14.00 24.371 CL 
Pl 
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22.620 

I 
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.i 0.625 HOLE 

: ·ii 
10r 

750 RADIUS SVMETRICAL 
TH SIDES OF PLATE FOR 
EARANCE OF ALIGNMENT 
NS IN FUSELAGE 

1. Fabricate alignment fixture 0.50 Inch aluminum plate dimensions shown and 
drill four holes. 
The plane of the plat• which contacts the tall boom must be true within 0.005 Inch, 

2. Fabricate bushings from steel (~130 or similar) and harden. Do not continue to use 
bushings which have become worn through use. It will not be necessary to fabricate 
111 the bushings 11 lustrated when only • ·upper left•h1nd longeron It to be replaced, 
refer to text • 

............ a. Worll Alli• Al ...... t/Drlllfl•twefert9II...._Nllaft ,-, ......... 1 elt, 

2-122.4 



.. 
0.250 

------ .. .-1 
------ ""7 .. 

DRILL· BUSHING 

- • 

I 
._ _____ 

' 0 .875 - L...- --LJ---~- f .. 
DRILL BUSHING 

o.hsJ 
LJ 

·--...... 
----~--~~-

-
.. 

REAM BUSHING 

o., 00 

VIEW OF BUSHING INSTALLED . 
IN ALIGNMENT PLATE/DRILL FIXTURE 

TM 11-1120-220-23-1 

r.07501 
0.250 

o.z;;J ' . 
~ I 

DRILL BUSHING 

DRILL BUSHING 

0 375 

o.6 
.. .. 

' ------- ., I 
1
2s 

~----- .. ' REAM BUSHING 

..... t-11.1. Worll Ahl •All.-■•t/DrHlflatwefortell....__. ... ,._1■1• (lhNt toll) 

2-122.s 



TM fifi-1 &20-220-23-1 

Replace only one fitting at a time. 
Three fittings mmt be in place to use 
the alignment/drill fi:ii:ture. Fitting re­
placement requiree removal of tail• 
boom, engine, trammiaion and mast 
uaembly and main rotor prior to com­
mencing work. 

(a) Note position and direction of existing 
futener heads and collars to assure proper rein­
stallation configuration at time of reinatallation. 
Hi-Loe bolta should be subetituted for Hi-Shear riv­
eta. 

(b) Remove fastener collars from fasteners. 
Take care to prevent damage to surrounding struc­
ture and fastener holea. (The Hi-Loe bolt collars can 
be removed using an Allen wrench and pliers). Push 
fastener pins out of boles. 

NOTE 
On the lower left fitting, one (1) 
MS20426AD4 rivet must be removed 
from the aft aide of the fitting. 

(c) Remove fitting from aircraft. 

(d) Clean and inspect area where fitting 
waa removed. 

(e) Align new fitting with the main beam· 
cap angle and aft fuaelage bulkhead. (Fitting must 
butt nu,h against forward aide of bulkhead) 

(I) Clamp new fitting into position. Back 
drill fitting attachment holes with an underaize 
drill bit. then ream holes to correct size for close tol­
erance fit a1 follows: 

(1) Upper left side fitting: 0.1895 • 
0.1915 inch diameter. 

(2) Upper right aide fitting: 0.1895 -
0.1915 inch diameter. 

(3) Lower left aide fitting: 0.1895 -
0.1915 inch diameter for Hi-Loe bolt holes: 0.128 
inch diameter for rivet hole through aft aide of fit­
tin1. 

(4) Lower right aide fitting: 0.1635 -
0.1655 inch diameter for Hi-Loe bolt holes through 
aft aide of fitting: 0.1895 - 0.1915 inch diameter for 
all other Hi-Loe bolt holea. 
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(g) Install Hi-Loe bolts and collars per Fig­
ure 2·55.2. Use same installation pattern and head 
direction as noted when old fitting was removed ex­
cept aa shown on Figure 2-55.2. 

(h) Install alignment/drill fixture on the 
aft aide of the aft f uaelage bulkhead with correct 
aize bolts through the remaining three fittings. 

U) Install the proper size drill bushing as 
shown in Figure 2·55.3. Drill fitting using correct 
size drill bit. 

(J) Remove drill bushing. 

(k) Install correct size ream bushings and 
carefully ream to size as follows: 

(1) Upper L/H and R/H: 0.501 - 0.506 
inch diameter 

(2) Lower L/H and R/H: 0.376 - 0.381 
inch diameter 

0) Spotface forward side of fitting hole as 
follows: 

(1) Upper L/H fitting: 1.0 inch diameter, 
0.030 inch comer radius, minimum remaining 
thickness 0.4 70 inch. 

(2) Upper R/H fitting: 1.0 inch diameter, 
0.030 inch corner radius, minimum remaining 
thickne88 0.400 inch. 

(3) Lower L/H and Lower R/H fittings: 
0.88 inch diameter, 0.030 inoh corner radius, mini­

. mum remaining thickne88 0.330 inch. 

(m) Install bolt through the new fitting 
and tighten the tool against the bulkhead. Selec• 
tively loosen each of the four attachment bolts one 
at a time to determine if the bulkhead is in the cor­
rect plane. If there is a discrepancy in the wear pad 
thickness the tool will spring out as one bolt is loos• 
ened. 

(n) If a discrepancy exists, shim between 
the tool and the bulkhead as required at the lo­
cation(s) where the tool does not seat properly so as 
to provide proper tool placement against the fuse­
lage bulkhead. 

(o) Fabricate and install new chafing plate­
(s) to reflect the additional thickne88 determined by 
the shim in Step Cn). 

(p) Remove alignment/drill fixture. 



2-281. lnltallation - Tallboom AINfflbly. If a 
replacement tailboom is to be installed, remove 
serviceable parts from the tailboom for buildup of the 
replacement tailboom. 

a. Raise tailboom. Support forward end on 
fuselage using support pins provided. 

NOTI 

If 1upport pin, clo not ■llgn with pllot 
hole, In tollboom, the 1upport pln1 
may be removed from the alrfro111e. 

b. Open access doors at right side of fuselage to 
gain access to four tailboom attachment bolt hole 
installation. 

c. Align bolt holes between tailboom and 
fuselage and install bolts and washers as outlined in 
step d. and e. following. 

d. Align attachment bolt holes. Place one special 
washer on each bolt, with countersink toward bolt 

TM 66-1620-220-23-1 

head. Add one flat washer to each bolt and insert bolts 
through attachment holes with threads of bolt 
pointing aft (figure 2-55). · 

NOTE 

A maximum elongation of 0.016 inch is 
allowable in any or all of the four 
tailboom fittings and/or the four 
fuselage fittings. See figure 2-66 for hole 
dimensions. 

NOTE 

To aid in tightening tailboom attachment 
bolts, a special torque wrench extension 
may be manufactured locally H shown in 
figure 2-68. Torque shall be true torque 
and shall not include friction of bolt. 

•· Install sufficient washers on bolts, (may 
exceed three) so that not less than one thread nor 
more than three threads are showing after nuts are 

2-122.7/(2-122.8 blank} 
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-------------5.00--------------
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3/8 SQUARE DRIVE WRENCH 

FILLET WELD 

11/16 0\0 
12 PT .BOX) OR 

9/16 (15 12 PT BOX) 
USE THIN WALL BOX OR 
MACHINE TO FIT-..,.. 

.l. ...... ..:...a..,J,JJa----------__,.~~ 
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Figure 2-151. Tallboom wrench 

torqued. Tighten upper left nut (viewed facing 
forward) to I torque of 1520 TO 1580 Inch-pound■. 
Tighten other three nut, to I torque of 200 TO 220 
Inch-pound,. 

t Retorque (apply torque force in the tighten• 
ing direction only) attachment bolts after the 
first flight. Apply slippage marks from the head 
of bolts to the fuselage attachment fitthigs. 

NOTE 

If a replacement tellboom 11 being 
ln■talled, ob11rve 1tep1 g through o, If a 
prevlou1ly removed tallboom 11 being 
reln■tallld, ObNrve 1tep1 J through 0, 

g, ln1t1II 1l1ctrlc1I 1vlonlc1 ln1t1ll1tlon. 

NOTE 

If whip antenna ball w11 removed, 
antenna wedge 1pao1r, Part No. 204• 
031-130·1, mult bl lnltllled bltwun 
whip antenna baa and tell fin to tllt 
antenna away from tell rotor blad11, 

h, ln1t1II 1ynchronlzed elevator (paragraph 11-
204) end control 1y1tem (p1r1gr1ph 11-191 ). 

I. lnatall tall rotor control cable, (paragraph 
11-1-40). 

J, ln1t1II plug button, In 11ch ofthe four tall boom 
attachment p0lnt opening,. 

k, ln1t1II tell rotor drive 1yatem (paragraph e-
209 end tell rotor 1111mbly. (P■r1gr1ph 8-109). 

I, Connect and rig tall rotor (paragraph 11-120) 
and 1ynchronlzed elevator control, (paragraph, 
11-182 and ·11-185). 

m. Connect electrlc■I, avionic,, and 1nt1nn1 
harn11111 and c1bl11. ln1tall ICCIII p1n1l1 on 
und1r1lde of tellboom. 

n, Cloll and latch ■CCIII door on right 1ft 1ld1 of 
fu11lage 11ctlon. Po1ltlon t1llplpe fairing In piece end 
110ur1 fairing. 

o. Connect · rotating b11con and clo11 1cce11 
panel. 

Change3 2-123 
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2-282. ELEVATOR ASSEMBLY. 

2-283. Description - Elevator Assembly. The 
synchronized elevator is mounted near the aft end of 
the tailboom. It is constructed of aluminum alclad 
ribs, spar, stiffeners, and covered with magnesium 
alloy skins, refer to paragraph 11-201 for removal, 
installation, inspection and maintenance procedures. 

2-284. Inspection - Elevator Assembly 
(Removed). a. Inspect elevator skins for 
mechanical and corrosion damage. Inspect skins to 
limits given for tailboom skins in table 2-6, 
Classification of Damage Tailboom Assembly. 

b. Remove elevator skin as required to inspect 
spar. Refer _to figure 2-57 for allowable damage 
limits and as follows: 

(1) Negligible damage. Small scratches and 
smooth contour dents free from cracks, may be 
disregarded provided adjacent areas are not af­
fected and that the damage is not on the spar. 
Refer to paragraph 11-200. 

(2) Damage repairable by patching. Small 
scracks must be stop drilled and lay-on patch of 
like material and gage applied. If the elevator in­
curs damage which indicates that the spar may 
have been damaged, refer to paragraph 11-200. 

(3) Damage repairable by insertion. Holes, 
tears or large cracks can be repaired by cutting out 
the damaged area and inserting a filler plate and 
backing patch of like material and gage. If the 
elevator incurs damage which indicates that the 
spar may have been damaged, refer to paragraph 
11-200. 

(4) Damage necessitating replacement. 
Damage greater than is practical to repair. 

c. Inspect rivets through spar and rib flanges. 

2-28&. Repair or Replacement - Elevator 
Auembly. 

2-124 

Premaintenance requirements for repair of 
elevator assembly 

Conditions 

Model 

Part No. or Serial No. 

Special Tools 

Test Equipment 

Support Equipment 

Minimum Personnel 
Required 

Consumable Materials 

Special Environmental 
Conditions 

Requirements 

UH-1C/M 

All 

None 

None 

None 

One 

(CB), (C143), 
(C160), (C185), 
(C230), (C253) 

None 

a. Polish out minor damage on spar 
which is within repairable limits (figure 2-57) with 
abrasive paper (C160), 400 grit or finer. Apply two 
coats of primer (C253) to cleanup areas with the 
exception of the portion of spar which mates with 
horn. Refer to paragraph 11-204 for instructions to 
apply corrosion preventive compound to this area of 
spar at installation.(AVIM) 

b. Repair cracks, holes, tears, etc., which are 
within repairable limits in accordance with standard 
repair procedures (TM 55-1500-204-25/1 and table 
2-6. Figure 2-58 illustrates internal structure of 
elevator assembly. 

c. Replace .elevator if repair limits are exceeded. 

d. Replace tip cap (5, figure 2-58) as follows: 



I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with akin or eyes. 

( 1) Clean elevator tip area to where cap (5) is 
to be bonded with naphtha (C143). 

(2) Clean inside area of cap (5) with toluene 
(C230). 

(3) Brush a thin coat of adhesive (CS) 
approximately 0.010 inch thick on elevator tip 
(cleaned area) and inside of cap (5). 

TM 66-1620-220-23-1 

(4) Allow approximately 1 hour drying time 
until adhesive becomes tacky. Install cap (5) on 
elevator tip as shown. 

(6) Hold cap (5) in place for a minimum of 16 
seconds. 

(6) Allow a minimum of 24 hours drying time 
before releasing helicopter for flight. 

2-286. T-AILBOOM STRUCTURE 
(figure 2-62). 

NOTE 

Refer to maintenance allocation chart, 
appendix B to determine maintenance 
responsibility for specific structural 
repairs. 

. 2-124.1/(2-124.2 blank) 
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ELEVATOR OUTLINE DAMAGEO.OOIINCH DEEP (MAX) CRITICAL AREAS (TYPICAL) 

NOTE 

The ent::sf.r• ator eper tube le critical Inf...,..! ... where the elevator attach•• to 
the horn A and the rldil edi•oent to the rib land• I era aepeclelly critical because th•• 
era the , where load• .. tranefaned to the . If en elevator auatalna damage, the 
elevator akin mult be removed for lnapection of the aper prior to repair of the Internal 
damage. 

LIMITS - REPAIRABLE DAMAGE 

Pit, Scratch" end Scoring....._. 11 llmltecl to O.OOI Inch depthefterclun-up with 400 
grit or amoother ebruive paper to apollehed lfflOOlh aurfw. Scratch and ICOring damage 
11 further limited •• follow■: 

o.oos•nchtlettthafterd■■- ....................... ly""/erl.OO•nchl.oftt•• .. •• .. ,-

. No dent, which raeuh In vllible tube all .,,...n, ere permitted. No corrolion 11 
permitted. 

NOTE 

Apply two coat, of unreduced line chromate primer to aper In cleanup •re•. but do not 
apply primer to portion of apar which fit■ lnlkle horn. 

Figure 2-17. lyndnnlzed elevator apar lntplCtlon/repalr 

205030-1038B 
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205-030.856-65-67 _/ 
ELEVATOR ASSEMBLY 

NOMEN- CONDI- THICK-
ITEM CLATURE MATERIAL SPECIFICATION TION NESS 

1 Spar 2024 Al Aly WW-T-781 T3 
2 Stiffener 2024 Al Aly QQ-A-210/1 T3 0.026 
3 Skin A231B Mag QQ-M-44 H24 0.026 
4 Plate A231B Mag QQ-M-44 H24 0.040 
6 Tip Rubber, 8Hlcone 
8 Rib 2024 Al Aly QQ-A-2I0/I T42 0.040 
7 Rib 2024 Al Aly QQ-A-2I0/I T42 0.020 
8 Cuahion Rubber, CIMl 11 MIL-R-1111 0.080 
9 Shield 2024 Al Aly QQ-A-2I0/I T3 0.040 

205030-1048 

Flgwe 2-11. Elevator Mllfflbly llrUOtlft 

2-121 



N • -N ..., 

BS 
17.6 

FS 195.0 I 
BS 0 .0 
~ ~.J.., ·;--......- ,.,~~ 

~

l"o,;,,~ ":. 
~ 

~ 

~ 
:i.... I ; z:..__.,...,.....;~ 

"~~ 

FS 
5905 

BS 
BS 194.3 

BS 115.181 
BS 

85 
16423 ..... j .. ~V 

122_33 ' 4l28 1· ~v:. 
~ 

@ 
1 . Equipment shelf 
2 . . Support bellcrank and quadrant 

°® 
3. Fitting bearing hanger support 
4. Support angles driveshaft cover 
5. Bearing retainer elevator support 
6. Restrictor 
7. Support 42° gearbox 
8. Vertical fin 
9. Support fitting 90° gearbox 

10. Antenna mount 

figure 2-69. Tailboom aaembly 
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11 . Support block tail skid 
12. Support bracket tail skid 
13. Tail skid 
14. Support bellcrank 
15. Access doors 
16. Support bellcrank 
17. Drain tube 
18. Attach fitting. doubler and 

longeron 
19. Equipment •helf 
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2-287. Clauification of Damage - Tailboom 
Structure. Refer to table 2-8. 

Table 2-8. Cluliflcatlon of Damage - Tailboom Structure. 

Defect 

a. Riveta: 
Miuing, loose, 
aheared or 
improperly driven. 

b. Fasteners and 
Nutplates: 
Broken, damaged 
or missing. 

c. Access Doors: 
Inspect for cracks, 
holes, tears 

d. Miscellaneous 
Brackets, Clips and 
Support,: Crack,, 
holes, tears, 
and dlatortlon. 

e. Hinge,: 
Cracked, worn or 
mi11ing loopa. Check 
angle, for crack,, holes, 
dlatortion and damaged 
or mi11ing f11tener1. 

f. Bearing Hanger 
Support Fitting: 
Nickl, acratches, 
corroaion, hole 
elongation of wear. 

2-128 

Negligible 
damage limits 

e. See figure 2-80 
for damage llmlta. 

f. See figure 2-81 
for wear and damage 
llmlta. 

Repairable . 
damage limits 

a. Replace 11 
required. 

b. Replace as required. 

c. Cracks or tears 
no longer than 26 
percent of shortest 
cover dimension. 
Holes 3.0 inch max. 
die. Cleanup no 
closer than 2.0 inch 
to supporting 
structure. 

f. A maximum 0.1871 
Inch apot-face with 
0.01 Inch radlua may 
be uaed to clean up 
corroalon around four 
fitting to bulkhead 
holea, providing apot­
face cleara forging. 
See figure 2-81. 
Minimum wall 
thickneu after 
clean-up is 0.110 in. 

Damage 
requiring 
replacement 

c. Damage exceeds 
repairable limits. 

d. Replace Plrtl if 
damage la extenalve and 
Impractical to repair. 

f. Fitting cracked or 
damage exceeda 

• repairable llmlta 



Defect 

f.1 Intermediate 
gearbox support 
installation. 
See figure 2-61.1 

1. Cracks. 

2. Distortion of 
support installation 
components. 

3. Gearbox 
attachment hole 
damage 

4. Scratches, 
nicks, dents. 

5. Corrosion. 

6. Nutplates 
damaged. 

TM 55-1520-220-23-1 

Table 2~. Clasalflcatlon of Damage - Tailboom Structure (cont) 

Negllblble 
Damage Limits 

Repairable 
Damage Limits 

3. See figure 2-61.1 

4. See figure 2-61.1 

5. See figure 2-61.1 

6. Replaced damaged 
nutplates. 

Damage 
Requiring 
Replacement 

1. Any cracks are 
cause for replacement. 

2. Replace distorted 
components. 
Replacement of support fit­
tings must be done by next 
higher maintenance level 

4. Treat deep scratches, 
nicks, and dents as cracks 
for inspection. 

5. Treat deep corrosion 
same as cracking for 
inspection. 

2-121. 1 / (2-121.2 bl■nk) 
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Table 2-8. Claalflcatlon of Damage - Tallboom Stnacture (Cont) 

Defect 

g. Ninety Degree 
Gearbox Support 
Fitting: 
Nickl, 1eratche1, 
corro1ion, cheffing, 
wear, hole elongation 
and wear. 

h. Tallboom 
Attachment Fitting1; 
Nickl, 1er1tche1, 
corroaion, hole 
elongation and wear. 

i. Skin: 
1. Dent,. 

Negligible 
damage limits 

g. See figure 2-82 
for wear and damage 
limit,. 

h. See figure 2-83 
for wear and 
damage limit,. 

1. Smooth contour 
free of cracks, nicks or 
wrinkles. Depth and 
diameter not to exceed: 

DEPTH DIAMETER 

0.011 1 .o Inch 
0.041 2.0 inch 
0.012 3.0 Inch 
3.0 Inch minimum 
undamaged material 
between dent, and 1 .O 
inch minimum from 
internal 1tructure. 
Nickl and scratch• 
which can be blended 
out not to exceed 1 0 
percent of material 
depth. 

2. Crackl, hol11, 2. Nicki and scratch•• 
tear,, nickl, scratchH, no deeper than 10 
corro1lon and wrinkle,. percent material 

thlckneu and not 
exceeding 1 .O inch 
length by 0.21 inch 
width after cleanup. 
Corroalon damage leA 
than 10 percent of 

Repairable 
damage limits 

g. Figure 2-82 
and paragraph 
2-279. 

h. See figure 2-83 

1. Cracks or sharp 
nick in dent. Damage 
areas after cleanup 
(including prior repaira) 
shall not exceed 21 
percent of total area 
for a 1ingle lkin 
panel. Damage 8.0 
inchn minimum from 
1imilar repair. 

2. Damage exceed, 
negligible limltl but 
doe1 not exceed 21 
percent (Including 
prior repalra) of 
total area for a 1ingle 
1kln panel. 

Damage 
requiring 
replacement 

h. Fitting cracked or 
damage exceeding 
limits of figure 2-13 
requires replacement 
of both the fitting and 
longeron. Evacuate to 
depot. 

1. Total Damage 
(including prior repairs) 
exceeds 25 percent 
of total area of 
a single skin panel, 
or damage spans entire 
distance between two 
longeron1. 

NOTE 
Evacuate tallboom to 
depot If a lkln panel 
require, replacement. 

2. Same II dent,. 

. 2-129 
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Table 2-6. Clauification of Damage - Tailboom Structure (Cont) 

Defect 

i. Skin (Cont): 
3. Trapped or 
stretched skin. 

j. Stringers: 
Dents, cracks, holes 
tears, corrosion and 
distortion, 

2-130 

Negligible 
damage limits 

material thickneu 
and not exceeding 
4.0 square inches 
after cleanup. 
Damage no closer than 
1.0 inch to a supporting 
structure. 

3. Inward or outward 
bulges located in a 
sectional area, that can 
be corrected by 
removing attaching 
hardware, allowing skin 
to shift. Mismatch 
of rivet holes shall 
not exceed that which 
can be cleaned up by 
drilling and installing 
one size larger rivet 
and maintain proper 
rivet edge distance. 
However, if condition 
does not di11ppear 
after unloading panel, 
area is stretched or oil 
canned and must be 
replaced or repaired. 
Oil canning or atretched 
condition can be deter­
mined by preuing in on 
a sectional area and 
that section remains 
depreued and a bulge 
appears in that section 
or adjacent structure. 

j. Scratches or smooth 
shallow dents not 
extending into formed 
radius and less than 
10 percent of material 
thickness and O.&O 
inch length after 
cleanup. Damage in 
radius treat as a 

Repairable 
damage limits 

3. Creased dents not 
classified as oil can 
or stretched skin, not 
not exceeding 2& 
percent of a sectional 
area and no closer 
than 1.0 inch to a 
supporting structure. 
Oil can condition, free 
of sharp dents or 
creases and not 
extending over or into 
supporting structure 
may be repaired by 
inserting a backup 
stiffener over the 
damaged area. 
Figure 2-17 
illustrated a 
typical oil can 
repair. 

j. Damage Repairable 
by Patching: Lateral 
cracks and smooth 
contour dents leu than 
0.10 inch depth that 
are less than 1 /2 
stringer width and do 

· not extend into 
radius, stringer 

Damage 
requiring 
replacement 

3. Stretched skin, oil 
cans, or creases dents 
that cannot be repaired 
by unloading, insertion 
repair or back up 
atiff eners. 

j. Damage require, 
more than one insertion 
type repair between 
bulkheeds. Damage 
exceed repairable limits 
or repair does not 
wa~rant time expended. 
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Table 2-8. Clauification of Damage - Tailboom Structure (Cont) 

Defect 

k. Longerons 
(Excluding Tailboom 
Attach Fittings): 
Cracks, corrosion, 
dents, holes, tears, 
nicks, scratches, 
buckle or wrinkled. 

Negligible 
damage limits 

crack. One treated 
area per length 
between bulkheads. 
Edge damage not to 
exceed 0.0215 inch 
depth and 0. 715 inch 
length after cleanup. 
One repair per 
length between 
bulkheads. 

k. Corrolion: Less 
than 10 percent of 
material thickness 
and not exceeding 
an area 0.10 inch 
width by 0. 76 inch 
length after cleanup. 
Damage confined to 
web area only and 
no closer than 1.0 
inch to a splice, 
doubler or bulkhead. 
One repair for each 
longeron in a bay 
area. No damage in 
forward bay. (See 
figure 2-64, detail B.) 
Nicka and Scratches: 
Not to exceed 10 
percent of material 
thickness, 0.010 inch 
width and 0. 76 inch 
length after cleanup. 

Repairable 
damage limits 

splice or bulkhead. 
Longitudinal cracks 
maximum 0.10 inch 
width and 1.0 inch 
length. 

Damage Repairable by 
by Insertion: 
Damage exceeds 
limits for patching, 
but does not exceed 
12.0 inches length 
after cleanup. One 
repair per length 
bulkheads. Damage not 
to extend into splice 
or bulkheads. If 
combined stringer and 
skin damage is 
present, above limits 
and limits for skin 
damage shall not 
be exceeded. 

k. Damage Repairable 
by Patching. 
1. Smooth contoured 
dents, length not 
exceeding 1.0 inch 
longitudinal, 0.15 inch 
lateral and 0.0150 inch 
depth. If dents limits 
are exceeded, treat 
as a crack. (See 
figure 2-64, detail A.) 
2. Nick and scratch 
damage exceeds 
negligible limits but 
does not exceed 1.8 
inch width by 0.38 
inch height and does 
not extend into 
critical area after 
cleanup. (See figure 
2-64, detail F, section 
F-F.) Damage in critical 
area does not exceed 

Damage 
requiring 
replacement 

1. Damage exceeds 
repairable limits or 
two or more repairs 
required in a single 
bay. 
2. Damage other than 
negligible occurs in a 
bay containing either 
a splice joint or a 
previous repair. 
3. Damage other than 
negligible in forward bay. 

4. Splice required in 
second bay. 
6. Damage other than 
negligible comes closer 
than 1.0 inch to a 
doubler, splice or 
bulkhead. 
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Table 2-8. Claaification of Damage - Tallboom Structure (Cont) 

Damage 
Negligible Repairable requiring 

Defect damage limits damage limits replacement 

Scratches in web 2.0 inch length and 
area that extend 0.40 inch depth after NOTE 
into radius or at cleanup. (See detail F, 
angle greater than 46 section G-G.) Damage In forward bay 
degrees into critical 3. Crack, hole or tear area (other than 
area, treat as a crack. damage not exceeding negllglble), required 
(See figure 2-64, detail limits of figure 2-64 replacement of both the 
8.) Nicks or notches details D and E, longeron and fitting. 
in flange area not and extending no Evacuate tallboom to 
to exceed 0.80 inch closer than 1.0 inch depot. 
length, 0.04 inch width to a splicer doubler 
and -no deeper than or bulkhead after 
10 percent of repair. 
material thickness 
after cleanup. (See Damage Repairable 
figure 2-64, details by Insertion. 
Band C.) No repair 1. Repairable by 
closer than 1.0 inch patching limits 
to a bulkhead, exceeding but less 
splice or doubler. than ·2.&o inch length 
Refer to attach after cleanup. (See 
fitting illustration figure 2-64, details 
for damage Ii mits. F and G.) 

2. Cracks or sharp 
nicks in dent or 
damage exceeds repair 
by patching, but less 
than 2.60inch after 
cleanup. 

I. Bulkheads: I. Corrosion less I. Damage Repairable I. Replace stiffeners 
Corrosion, dents, than 10 percent of by Patching. or any attaching pans 
cracks, holes, nickl of web material 1. Corrosion damage for damage other than 
and wrinkles. thickness and not greater tha.n negligible negligible. Replace 

ex~ing 4.0 iquare but does not exceed bulkhead if repairable 
inch after cleanup. 0. 70 inch width of 1 /3 limits are exceeded or if 
Damege no closer of a cross section more than one repair to 
than 0.260 inch to after cleanup. (See the limits of figure 2-84, 
former, stiffener figure 2-66, detail B.) detail D is required. 
or radius. Dents, Damage no closer than Evacuate tailboom 
scratches in bulk- 0.60 inch to a to depot for bulk-
head web, refer stiffener or attaching head replacement. 
to skin damege pans after cleanup. 
limits, item i. Damage 2. Dents, cracks, 
in a radius, treat as a holes and scratches 
crack. greater than negligible 

but does not exceed 
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Table 2-8. Clanification of Damage - Tailboom Structure (Cont) 

Defect 

m. Vertical Fin: 
1. Forward and Aft 
Spars. 

Negligible 
damage limits 

1. Surface scratches 
no deeper than· 10 
percent of material 
thickness after 
blending. Smooth 
dents free of cracks 
and gouges not . 
exceeding 0.016 inch 
depth and 1.0 inch 
diameter 

· Repairable 
damage limits 

limit$ of figure 2-64, 
details A and B. 
Maximum three 

. damages not to 
exceed limits of 
Detail A allowed for 
each bulkhead 
quadrant. Cracks or 
damage in radius 

. of former on forward 
bulkhead except in 
area of attach fittings .. · 

Dam.age Repairable by 
Insertion. . 
1 . Corrosion damage 
exceeds repairable 
by.patching but does 
not exceed limits of 
figure 2-65, detail C. 
2. · Dents, cracks or . 
hole damage exceeds 

· limits of figure 2-84, 
details A and 8, but . 
less than limits of 
detail C. Cracks or . 
damage in radius of 
former on forward 
bulkhead Including · 
attach _fitting area. 
Damage exceeding 
limits of detail C 
require full splice. · 

1. Forward Spar. 
Cracks, holes or cuts 
in cap flanges that 
do not extend inside 
rivet line. Minor . 
separation in bond • . 
line of laminated . 
angles which can be 
bonded and pulled back 
into position: Web · 

. ·. damage not to eXC:eeci · 
.. 3.0 square inches after 
·· cleanup may be repaired 

Damage 
requiring 
replacement 

1. Fractures in area 
. fittings and bond 

separation in cap angles 
that cannot be bonded 
and pulled into place. 
Damage that exceeds 
repairable limits. · 

. Evacuate tailboom 
to depot . . · 
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Table 2-1. Claaiflcation of Damage - Tailboom Structure (Cont) 

Defect 

2. Trailing Edge. 

3. Stringers. 

4. Bulkheads. 

5. Honeycomb Panels, 
Tailbooms. · 
Corrosion, 
Holes; Cracks, 
Dents, Nicks, 
Scratches end 
Voids. Inspect 
for corrosion 
in core and 
skin with 10 
power glass. 

2-134 

Negligible 
damage limits 

2. Scratches, nicks 
and smooth dents 
which do not deform 
the air foil shape 
of fin. Scratches 
and nicks are 
acceptable after 
blending. 

3. Refer to stringer 
damage limits, item j. 

4. Corrosion not to 
exceed 1 .0 square inch 
for single area, 4.0 
square inch total area 
and 10 percent 
material thickness 
after cleanup. Nicks 
and scratches not 
to exceed 1 .0 inch 
length, 0.260 inch width 
and 10 percent 
material thickness 
after cleanup. Treat 
damage in radius 
as a crack. 

. NOTE 

Remove all previous 
installed patch• 
and Inspect 
area underneath 
patch. 

Repairable 
damage limits 

in areas clear of fitting 
attach points. 
Aft Spar. All damage 
except in area of 
bottom attach fitting. 

2. (See figure 2-67.) 

3. Due to length of 
some stringers, replace­
ment is more practical 
than repair. 

4. Three holes maxi­
mum not exceeding 1 .O 
inch diameter in web 
area and 3.0 inch mini­
mum distance between 
damage. Cracks in 
nutplate holes but not 
extending into radius. 
Cracks in web area 
not exceeding 1 .0 inch 
length after cleanup. 
No damage to come 
closer than 0.260 inch 
to stringer, longeron 
or structure attach-
ing point. 

5. Refer to figure 
2-66 for damage 
limits to panels. 

Damage 
requiring 
replacement 

2. Any damage which 
causes deformation of 
air foil or repairable 
limits exceeded. 

4. Cracks or holes in 
area of longeron and 
stringer attachment. 
Damage exceeds repair­
able damage limits. 



Defect 

n. Tail Skid and 
Support Block. 

TM &&-1620-220-23-1 

Table 2-8. Clauiflcatlon of Damage - Tallboom Structure (Cont) 

Negligible 
damage limit■ 

n. Smooth contoured 
dent■, frH of nick■ or 
notche1. 

Repairable 
damage limit■ 

n. Corrosion, nick■, 
or scratches not to 
exceed 10 percent 
of tube wall thick­
ness after cleanup. 

Damage 
requiring 
replacement 

n. Replace btock if 
cracked or corroded. 
Replace tube if yielded 
in excess of 8 degrees 
about centerline or if 
cracked. (Figure 2-78.) 
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FASTENER 
(REF)---

2-131 

MAX. DEPTH OF WEAR 
ON EXTERIOR SIDE 0.010 
INCH AFTER CLEAN-UP. 
MAX. LENGTH 3.0 INCH 
AND 4.0 INCH BETWEEN 
AREAS--------:--. 

/ 
8.0 INCH MIN. 

CLEAN-UP LINE 
NO CLOSER THAN 
4.0 INCH TO 
FASTENER CENTERLINE 

MAXIMUM OF ONE MISSING 
OR CRACKED LOOP IN ANY 
8.0INCH LENGTH----------.. 

,/;,,..,. ___ SEE NOTE FOR 
VERTICAL FIN ANGLE 
CRACK DAMAGE 

NOTE 

VERTICAL FIN ANGLE 

1. Maximum two lengthwise cr1cka 2.0 
Inch long and 8.0 Inch between crack 
enda. Maximum four croaa-wiae 
cracks from formed edge 0.76 inch 
long with minimum 8.0 Inches 
between cracks. · 

2. Cracks or tear out at faatner hole not to 
exceed 0.50 inch maximum two 
damaged holes. 

MAXIMUM THRH WORN LOOl'S 
IN SUCC[SSION WITH A MINIMUM 
OF FOUR UNDAMAG[D LOOl'S ON 
[ACH SID[ 

Figure 2-10. DrlVNhaft cover hlngN and angl• damage llmlta 

204030.179A 



NO REPAIR PERMITTED 
MAXIMUM HOLE DIAMETER 
IS0.2741NCH------. 

0. 150 IN. MIN -t I--
AFTER CLEANUP -~A 

(l: 0 

VIEW A-A 
204-03~111-7 FITTING 

DEFECT NEGLIGIBLE REPAIRABLE DAMAGE 
DAMAGE 

1. Scretche1, Maximum depth of Maximum of one bulkhead 
Nicki, 0.01 inch end total attach hole exceeding 
Dent, end dl1crepent area of negligible limits. 
Corro1lon 40 percent after 
on Hole cleanup. 
Surfecee. 

2. Weer or Maximum elongation 
Elongation not to exceed 0. 198 
In Fitting Inch for thrN hole, 
to Bulkhead and 0.212 Inch for 
Attach Hole,. one hole. 

3. WHr or Maximum diameter None. 
Elongation of 0.274 Inch for 
In Hanger one or both hole,. 
to Fitting 
Attaoh Hole1. 

4. Corro,lon A maximum 0.887& Inch 
Around Fitting 1pot-f1ce with 0.01 Inch 
To BulkhHd r1dlu1 may be uHd, 
Attach Hole,. providing 1pot-fece cle1ra 

forging. Minimum well 
thlckne11 after clHnup 11 
0.1150 Inch. (See View A.) 

TM 66-1620-220-23-1 

FITTING TO BULKHEAD 
ATTACHMENT HOLES 
(TYPICAL FOUR PLACES) 

BEARING HANGER TO FITTING 
ATTACHMENT HOLES 
(TYPICAL TWO PLACES) 

DAMAGE REQUIRING 
REPLACEMENT 

Two or more bulkhead 
attach holee end either 
bearing hanger attach 
hole exceeds negligible 
damage limits. 

Damage exceeding 
negligible. 

Either hole diameter 
excHdl 0.274 Inch. 

Damage excNdlng 
rep1lr1ble_ llmlt1. 

204030-lS0C 

Figure 2-81. BNrlng hanger 1upport fitting damage limit, 
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1.01 TYP. 

TYPE OF DAMAGE 
CRACKS ALLOWED 

MECHANICAL DAMAGE 
CORROSION DAMAGE 
AFTER REPAIR 

MAXIMUM AREA PER 
FULL DEPTH REPAIR 

TM IUS-1120-220-23-1 

WARNING~ 
111111 -

NO REPAIRS PERMITTED ON 
GEARBOX MOUNTING SURFACE. 

DAMAGE LOCATION SYMBOLS 
VI/WA 

MAXIMUM DEPTHS AND REPAIR AREAS ALLOWED 
None 

Non• 

None 

None 

None 

0.020 
10 percent of thickness or 0.020. 
whichever Is 1 .. ,. 

20 percent of surface area after 
cleanup Including prior repairs. 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

NOTES: 
1. Only one gearbox· attachment hole can be repaired, maximum diameter 0.275. 

2. No corrosion In attachment hol .. or within 0.05 of fastener hol .. or fillets. 

Figure 2·61.1. Damage Limits • Intermediate Gearbox Support Installation 

a....... 2-131 



C":l 
1:1" 
1111 
i, , 
00 

N 
I .. 
~ .. .... -N 
I .. 
= N 
D" 
i' 
:a 
~ 

GEARBOX FITTING 

0 

0.50 

DETAIL✓ 
VIEW LOOKING DOWN ON 
TOP OF SUPPORT FITTING 

I 

0.050 MINIMUM MATERIAL 
THICKNESS THIS AREA 

0.150 
TVP 

' / 

0.3 
MAX CHAFING 
WIDTH 

DETAIL CC 

C 

a&o I I ~---l\ l 85° 

0.12TVP 
0.15 

30TVP 
.33 

I 

I 
Ci_ OF FIN 

VIEW LOOKING UP 

DETAIL 8 

'-90° GEARBOX 
SUPPORT 
FITTING 

C 

TOP SURFACE DAMAGE LIMITS 
(See Detail A) 

rx:;:·r1 
0.026 
Max. Depth 
Aft• Cleanup 

~ 
0.060 
Mu. Depth 
After Cleanup 

NOTES 

0.090 
Max. Depth 
After Cleanup 
0.200 Max. 
Width After 
CINnup 

1. The pa'1icular damage limits adjacent to holes is applicable 
to each of the six gearbox stud holes; howev•. if the area 
•ound two or more holes is damaged to the limits shown 
above evaluation by high• maintenance level is required. 

2. The total reworked surface area on the top surface of the 
fitting must not exceed thirty percent of the total area. 

3. The wear limits (elongation) of stud holes is 0.329 inch. 

4. M:.lmum chaffing wear. (See detail B.) 

a. In the area 46° either side of the vertical fin centertine 
(viewed from foiward side looking up), the minimum 
material thickn-■ is 0.050 Inch • 

b. In the area 46° to 86° either side of the vertical fin 
centertine, the minimum material thickn ... is 0.200 
inch. 

6. No cracks allowed. Scratches, nicks, dents and corrosion are 
allowed on hole surfaces to a maximum depth of 0.010 inch for 
a total discrepant of 40 percent. Treat corrosion and all 

. reworked area per TM 43-0105. . . 
6. All dimensions are in inches unle .. otheiwise noted. 

Figure 2-62. Ninety degree gearbox support fitting damage limits 204030-1011D 
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TM 1515-11520-220-23-1 

0.500 MIN. 

CLEAN-UP ALLOWED IN SHADED AREA ONLY 

CHECK 
WEAR 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

1. Mechanical and conolion damage limited to shaded area of above figure. Maximum depth 
after clean-up shall not exceed 10 percent of material thickness. 

2. Inspect attach holes for wear. 
3. Corrosion inspection per TM43-010&. 

FITTING LOCATION 

LOWER LEFT /LOWER RIGHT/ 
UPPER RIGHT 
UPPER LEFT 

(NEW PART) 
MIN. MAX. 

0.371 

0.439 

0.381 

0.444 

WEAR LIMIT 

0.391 

0.459 

204030-10108 

Figure 2-83. Tallboom attach fitting wur and damage llmlt1 

2-139 



TM 11-1120-220-23-1 

2-140 

. SECTION A--A 

8-8 

LONGERON INSPECTION AREAS 

CRmCALAREA 

Al7 I 
I//J/JJII//IJM . 

1.0 t.1AX 

DENTED AREA _/ 

. . A 
. DETAIL A DENT DAMAGE LIMITS 

-r 
/

PERMITED 
SCRATCH 
AREA 

50 

1-0.715_, 2~,p 
I MAX _L 

C +ilil/Plil/PIP+ T 

DETAIL I SCRATCH AND CORROSION 
DAMAGE LIMITS 

NOTE 

Scratch•• on a web area that extend 
Into the critical area at en angle greeter 

· then 415 degree• ere not ecceptable. 

DETAIL ( NICKS; NOTCHES AND SCRATCHES IN FLANGE 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED 
204030-1-83-lC 

Figure 2-~. ·1.ongeron damage llmlta (Sheet 1 of 3) 



TM 1515-11520-220-23-1 

+ + + + + 
~10MAX r;- -:-:, 

. -1.0.L.....J 
MAX 

+ + + + + + 
VIEW D•D 

DETAIL D. LONGITUDINAL CRACKS IN CRITICAL AREA , 

D!:} 
CUT:j 

f. 

l-1.0MAX-

VIEW E· E 

DETAIL E LONGITUDINAL OR LATERAL CRACKS IN WEB AREA 

NOTE 

All longltudlnal crack• are repairable If they a111 
located within the following llmlta: 0.4& Inch 
minimum height from longeron flange, 1.04 
lnchea maximum height from longeron flange. 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED 

Figure 2-14. Longen,n damage Hmlta (ShNt 2 of 3) 

+ 

204030-183-28 
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T 
1.15 

l_ 
LTRIMMED 

AREA 
SEE NOTE 

SECTION F-F 
FLANGE AND WED 

,,,,-"?:t,',--1,0 MAX 
SEE NOTE 

DETAIL f DAMAGE LIMIT TO CRITICAL AREA, FLANGE OR WEB 

NOTE 

When trimmed area exceeds limits 
shown for either critical area or flange 
and web, or if combined damage 
extends from the flange and web Into 
critical area, lnapect to limits of detail G. 

2.0 MAX (SEE NOTEI 

' 
0.40MAX 

SECTION G-G 
CRITICAL AREA 

DETAIL G DAMAGE LIMIT TO CRITICAL AREA, FLANGE AND WEB 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED 

204030-183-3B 

Figure 2-14. Lonoeron damage limit• (Sheet 3 of 3) 
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SEE DETAIL C 

TM 66-1620-220-23-1 

NOTE 

Three repairs not exceeding the limits of detail "A" or "B" and 
minimum 3.0 inches between damage areas are allowed for 
each quadrant of a bulkhead. One repair not exceeding the 
limits of detail "C" is allowed in each quadrant of a 
bulkhead. One repair not exceeding the limits of detail "D" is 
allowed for each bulkhead. Damage affecting more than 
one-half of a cro11 sectional area required a full splice. 

Figure 2-1&. Typical bulkhHd damage llmlt1 (ShNt 1 of 2) 

SEE DETAIL B 

20403C-184-1A 
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2-144 

DAMAGE 
EXCEEDS 

DETAIL I (HE NOTE ON SHEET I) 

DAMAGE LIMITS Al'l'ECTING1/30R 
LISS 01' CROSS SECTION 

... ······• ,. ... ,. Al .. • ... ..... . 
ilvl,,,, I. 

, I) fl 

1
1 v~ f .. ~ ll 

, \ 1 } I 

! '\'.•.~-fl I 
. I 

1/2 CROSS 
SECTIONAL AREA- I 

l 
' 

0.10' 
MAX 
CLEAN-UP 

......... , WIDTH ,,,,,,. ...... , 'I 
It '· •: . , } J. I 

~•• •, A \ ' V ...... ,u, 

DETAIL D (SH NOTE ON SHEET 1) 

DAMAGE AFl'ECTS MORE THAN 1 /2 
CROSS SECTIONAL AREA 

204030-184-ZA 

Figure 2-11, Typical bulkhNd damage llmlta (lhNt 2 of 2) 
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FIN PANEL 

REPAIR CODES 

c::J Repairable ArHI, (IN detllll A through E), 

WlJ Crltlcal Area. Rapalr only with qualHled EnglnNrlng approval. 

NOTES: 

1, Minor eurface tcratche1 and 1n1ooth,·1cr1tch-frN dent, which doe, not cru1h core, may be 
c ..... d a1 negllglble, 

a. RMIOYe all prevloUI lnltalled patChN and ln■paot repaired ere1. 
a. Replaoe panel If, weter or corroelon II found In core, or repair llmh1 excNdtd, or If four or 

more patch type repalra are required to a panel. 

Figure 2-11, Vertloal fin panel damage llmlta tallboom (lhNt 1 of 3) 

204030, 186, I A 
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I lh,lffh@<~ 111 J. ~• METAL FACING 

~ONEYCOMB CORE 

VOID BETWEEN METAL FACING 
AND HONEYCOMB CORE 

DETAIL A 

SURFACE DENT WITH CRUSHED 
CORE AND VOID BETWEEN 
SKIN AND CORE 

LIMITS 

1 . No sharp dents, holes, or damages that 
penetrate metal facing. 

2. Maximum diameter of damage 2.0 inches, or 
maximum length of damage 1 .60 inches. 

3. Maximum depth of damage 20 percent of panel 
thickness. 

4. Total damage not to exceed 10 percent of a bay 
area. 

6. Minimum distance of 0.6 inch from adjacent 
atucture, inserts or beveled edge. 

• L.DAMAGE 

i~1111;:;:;:;::;::;::11111 trfi:Offil 111} 

DETAIL B 

SURFACE DENT WITH 
CRUSHED CORE. NO 
VOIDS UNDER DENT 

LIMITS 

1. Smooth, crack-free dent. 

2. Maximumdlameterofaingledent 1 .0 inch. Two 
or more dents in any 8.0 inch diameter area, 
consider as one dent. 

3. Maximum depth: 20 percent of panel 
thickne11. 

4. Maximum area of all dents combined: 10 
percent of a bay area. 

6. Maximum of five dents in a 9.0 square inch 
area. 

8. No void• may be present under the damage. 

7. Minimum distance of 0.6 inch from inserts or 
beveled edge. 

204030-186-2A 

Figure 2-88. Vertical fin panel damage limlta (Sheet 2 of 3) 
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. . L_DAMAGE 

{1111111 n11111111} 
DETAIL C 

OUTER SKIN AND CORE 
DAMAGED. DAMAGE 
PENETRATES OUTER 
SKIN AND CORE ONLY 

LIMITS 

1. Maximum diamet• of 3.0 inches aft• 
clean-up. 

2. Maximum of three patch repairs In • panel. 
Damage aft• clean-up come1 no clOMI' than 
1.6 inch to • similar repair or inaert and no 
closer than 1.6 inch to• beveled edge. 

3. Replace panel if wet• or corrosion found in 
core. 

4. Total damage not to exceed 10 percent of total 
panel area or 26 percent of • aingle bay arN 
after clean-up. 

TM 66-1620-220-23-1 

HOU THROUGH FAONGS 
AND HONEYCOMB COR7 

-Oim] -
DETAIL D 

DAMAGE PENETRATES THROUGH 
BOTH SKINS ANO CORE 

LIMITS 

1. Maximum diameter of hole 3.0 inches. after 
clean-up. 

2. Minimum diatance from atructural members or 
oth• repair: 2.0 inches. 

3. Minimum diatance of completed repair from an 
edge bevel: 0.60 inches. 

4. Total damage not to exceed 10 percent of a bay 
area. 

I. Maximum of three patch repairs in a panel. 

I. Replace panel if water or corrosion found in 
core. 

/ VOID DAMAGE 

, iii 11i'i11111,r1111, ,~,.NIL 
DETAIL E 

VOID AREA BETWEEN 
METAL FACING AND 
CORE 

LIMITS 

1. Maximum total void •ea not to exceed 6 
percent of panel aurface area. 

2. Maximum area of • single void: 1.1 aquare 
Inch and • minimum of 2.0 lnchea betwNn 
volda. Maximum length of• void: 3.0 Inches 
In any direction. 

3. Damage not closer than 0.5 inch of a beveled 
edge or within 1.0 inch of an insert, hole or 
adjacent atructure. Void in area of insert 
limited to 0.82 aquare inch with no damage to 
in.-t. 204030-186-lA 

Figure 2-11. Yertlcal fin panel damage llmltl (Sheet 3 of 3) 
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2-148 

-- DAMAGE AREA 

DAMAGE AREA 

+ 
+ 

VIEW A-A 

1.0 

1.0 IN DIA MAX 
AFTER CLEAN-UP 

+ 0.75MAX 

+ + 
+ + 
+ + 

VIEW B-8 

DETAIL A 
TAIL BOOM PART NO. 

8.0 INCH MIN. SPACING 
BETWEEN DAMAGE 

AREAS 

204-030-100-469 AND 205-032-100-71 TAIL BOOM 

0.50 INCH 
MAX.WIDTH 

1.0 INCH MAX. 
LENGTH OF DAMAGE 

DETAIL 8 

TAIL BOOM PART NO. 
204-030-100-491 

AND 
209-030-I00-15 

1.0 INCH 
MIN SPACING 
BETWEEN 
DAMAGE 
AREAS 

Flgwe 2-17. Fin tnlllng edge damage llmlta 
' 



2-288. Repair - Tallboom Structure. (AV IM) 

Premalntenance requirements for 
repair of tailboom structure 

Condition 

Model 
Part No. or Serial No. 
Special Tools 
Test Equipment 
Support Equipment 
Minimum Personnel 
Required 
Consumable Materials 

Special Environmental 
Conditions 

NOTE 

Requirements 

UH-1C/M 
All 
None 
None 
None 
Two 

(C14), (C3), 
(C93.1), (C143), 
(C 146), (C 137), 
(C186,1 ),(C188), 
(C253) 

Temperature/ 
Oust Free 

Standard type repairs (TM 1515-1600-
204-215/ 1) may be uaed when apeclfled. 
However, standard repalra shall not be 
uaed where the accomplishment of the 
repair affects weight and balance, 
structural Integrity, lnterchangNblllty, 
or operational characteristics of the 
helicopter. See figure 2-7 for tallboom 
akin identification. 

a. Repair of combined skin and/or stringer 
damage (figure 2-17 and 2-68). 

(1) Cut a round or elongated hole around 
puncture or tear in skin. Hole shall be large enough to 
include all ragged edges and any stretched metal. 
Allow generous radii in all corners. 

(2) Trim edge of damage in stringer to allow at 
least one rivet space in skin beyond skin cut out. 

(3) Cut skin and stringer inserts of same 
material and gage as original material. Inserts shall 
be of size to completely fill cut out areas. 

TM 1515-1 1520-220-23-1 

(4) Cut a skin patch of same material andgage 
as damaged skin. Patch shall be of sufficient size to 
provide required overlap of cut out area. 

(6) Provide stringer patch of size to over-lap 
undamaged portion of stringer to provide proper rivet 
distance for a minimum of four rivets. Use existing 
rivet spacing as a guide (figure 2-68, sheet 2). · 

NOTE 

If damage to stringer la of a minor nature, 
repair may be made by "neated angle" 
method (figure 2-88, sheet 2, view A). 

(8) Position inserts and patches and secure 
firmly in place. Drill rivet holes through patches 
inserts and original parts. Rivet holes shall be of same 
size and spacing as original pattern. 0eburr all holes. 

(7) Clean all paint and dirt from mating areas 
of skin and stringer, and from both sides of inserts and 
patches. 

( 8) Apply a coat of epoxy primer (C93.1) to all 
cleaned areas and allow to dry. 

(9) Coat side of skin patch which will mate 
with skin with sealant (C188). 

(10) Position inserts and patches and rlVet in 
place. 

(11) Apply epoxy primer (C93.1) to repaired 
areas. When dry, applytwocoatsof lacquerofcolorto 
match original finish. (Refer to TB 748-93-2.) 

b. Repair damaged longerons (figure 2-89). 
(AVIM). 

NOTE 

Only one repair may be made on NCh 
longeron In any tallboom bay. No repair 
allowed In forward bay. Aefertotable2• 
8 for repair llmlta and arNa. 

All apllce are■, or any bonded are■ 
should be repaired only with quallfled 
engineering authority. 

(1) Polish out acceptable nlckl, notchn, and 
scratches with No. 400 grit abr11ive paper (C186.1 ). · 
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MINIMUM OF TWO RIVETS EACH SIDE OF PATCH 

DENTED AREA 

2x RIVET DIA 
PATCH REPAIR OF DENTS 

MINIMUM OF FOUR RIVETS EACH SIDE OF PATCH 

0 . 10MAX 

PATCH REPl' IR. OF LONGITUDINAL CRACKS 

0.026 MAX AFTER BLEND 

0.76 MAX AFTER BLEND 

EOGES 

REPAIR OF EDGE DAMAGE 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

204030-1037 

Figure 2-88. Strings repair (Sheet 1 of 2) 
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v1EwA 

ANGLE 
PATCH 

t .... , [FILLER 

NOTES: 

REPAIR WITH ANGLE 
SECTION NESTED INTO 
STRINGER 

0.19 MIN 

l_ _ 

TM IHS-1620-220-23-1 

PATCH 

VIEWB 

PICK UP 4 RIVETS ON 
EACH SIDE OF INSERTION 

PATCH 

0.40 
INSERT MIN 

---- --------- - ----
+ + + 

PICK UP 5 RIVETS ON 2 RIVET DIAS 
EACH SIOE OF INSERTION TYPICAL -• 

REPAIR WITH IDENTICAL 
STRINGER SECTION NESTED 
INTO ORIGINAL STRINGER 

1. Damage occurring to the crown of-the 1tlffener (not 1hown) 1hall be repaired H lhown in 
view "B", except there 1hall be a minimum of eight rivet, on each aide ofdamagedarea. 

2. Stiffener 1evered completely (not 1hown) lhall be repaired H directed in Note 1. 

20-1030-S12A-2 

Figure 2-18. Stringer repair (ShNt 2 of Z) 
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IICTION A•A 

T 

DITAIL C 

I- 0.71 j O.CMO MA)C 
I MA>C _L 

C T 

L. 
NOTES 

1, 8oratchH on I web area that extend Into the 
critical area It 1n angle greater than 48 
degrHI are not acceptable. 

2. All dlmen1lon1 In Inch•• unle11 otherwlN 
noted. 

3. Magnetic particle fluorNcent penetrant 
ln1pectlon per TM 43-0103. 

4. Corroelon ln1pectlon and repair per TM 43-
0108. 

NICKI, NOTCHII AND ICRATCHII 

CRIIQ.I OR 
NAl17-I RIVITI 
IN ILIND ARIA. 
ITAGOIRID IIOWI 

·1 + 
liiii;J-•·· , ..... i 

+ DINTID :t.7"'"fll + 
I 

11a,AIR OP DINTI IV l'ATCHINQ 

b IIIVIT 
;I, MIN 

1-- PICIC UP lltl TING 
IIJVII.T MTTIIIIN 

212030-54-lF 

Figure 2-89. Longeron damage and repair criteria (8hNt 1 of 3) 
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IIATCH 

CR:l:14f.l OR NAI 17-1 RIVITI IN 
BLIND AREA, ITAQGERED ROWI 

DAMAGE 
CUT OUT 

I 

BOND MATING SURFACES 
WITH ADHESIVE (Cl4) 

NOTE 

-1.0 IN.­
MAX 

IIICK U, FIVE E>CIITING FLANGE 
RIVETI ON EA_9-H 1101! OF DAMAGE 
AND I ITAGGIERED RIVl!TI 
ON EACH SIDE OF WEI 

All longltudlnal crack• are repalrabla If they are located within 
the following llmlta: 0.41 inch minimum height from longaron 
flange, 1.04 Inch•• maximum height from longeron flange. 

+ 
A 

t 
A 

I 

RIIIAIR o, LONGITUDINAL OR LATERAL CRACKI 
IN WH ARIA, IY PATCHING 

-t, 

cRn•• OR NAl17-· RIVITI 

+ 
0 

0 

+ 
0 

+ + 
0 

+ 
0 

0 

+++++ 
BOND MATING SURFACES 
WITH ADHESIVE (Cl4) 

PICK UII OF FOUR EXIITING FLANGE RIVETI 
ON EACH SIDE OF DAMAGE AND A MINIMUM 
OF I ITAGGIRED RIVITI ON EACH 1101! OF 
WH. 

VIIW A-A 

RIPAIR o, LONGITUDINAL CRACKI IN CRITICAL 
ARIA, IY IIATCHING 

l'lgure 2-11, ~llfOII cllnlag1 1ncl rep1lr orltlrla (1...., 2 of I) 

212030•54•21' 
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ADHESIVE (C12.3) OR (C14) 

REPLACE A MINIMUM OF 
4 ORIGINAL RIVETS ON 
EACH SIDE OF DAMAGE ADO A MINIMUM OF 11, 0.1112 IN. DIA 

RIVETI ON BOTH IIDU 0, TRIMMED 
AREA 

PATCH IA.Ml MATERIAL ANO ONE 
GUAGE HEAVIER THAN ORIGINAL 

,uLL INIIRTION REPAIR 

BOND MATING SURFACES 
WITH ADHESIVE (C14) 

IICTION A A 

CR2241-I OR 
NA.1173111 RIVETI 
IN ILINO AREA 
ITAGGEREO ROWI 

1 I I I 

L~ .... ~·· ■-•n•• ,LANGI RIVITI ON IACH 
1101 o, OAMAGI ANO A 
MINIMUM o, 10 ITAGGIRIO 
RIVITI ON IACH IIDI o, 
WII 

RIPAIR OP CflACICI IY INURTION 

\ ! I I I I 

\_ CENTIR THI CUT OUT 
10011 IITWHN RIVIT HOLII 
TO IIIRMIT RITINTION 0, 
IXIITING RIVET PATTERN 
ONLY ONI ,LANGI RIVET 
ALLOWED IN INUIIT ARIA 

212030-54-3£ 

Figure 2-19. Longeron damage and repair arlterla (ShNt 3 of 3) 
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NOTE 

When removing corrosion. be sure to 
check pockets and hidden areas for 
indications of pitting. 

(2) Refer to paragraph 2-14 for cleaning and 
treatment of corroded parts. 

(3) Polish scratchesonlongeronwebsurfaces 
and acceptable scratches in critical area to a 
maximum length of 0. 76 inch, maximum width of 
0.04 inch and no deeper than 10 percem of material 
thickness _No. 400 grit abrasive paper (C185.1 ). 

(4) Polish nicks and notches on flanged edges 
of longerons to a maximum length of 0.80 inch, 
maximum width of 0.04 inch and to a depth not to 
exceed 10 percent of material thickness with No. 400 
grit abrasive paper (C185.1 ). 

(6) Longitudinal cracks in the critical and web 
areas may be repaired by patching provided the 
cleanup area does not exceed 1.0 inch long and 0.10 
inch wide. Lateral cracks in web areas may be 
repaired by patching provided the cleanup area does 
not exceed 0.40 inch long and 0.10 inch wide. 
Lateral cracks in flange and web areas rnay be 
repaired by insertion within limits shown on sheets 2 
and 3, figure 2-79. 

(6) Smooth, contoured, non-sharp dents no 
deeper than 0.060 inch, not exceeding 0.600 inch 
wide and 1.0 inch long require repair by patching. 

(7) Procedure for the repair of longeron cracks 
and dents by patching is as follows: (Refer to sheet 1 
and 2, figure 2-69). 

NOTE 

A patch shall not overlap or come any 
closer than 1.0 inch from a splice 
member or fitting. 

Longerons shall not be repaired by 
patching or insertion at any bulkhead 
when the patch extends into or beyond 
the bulkhead flanges. 

(a) Check for loose, missing, sheared, 
damage rivets. or elongated rivet hates, and damage 
to skin. 

TM 66-1620-220-23-1 

(b) Stop drill ends of crack with a minimum 
stop drill diameter of 0.094 inch. Cleanup damaged 
area taking care not to cut away more material t~an 
necessary. 

(c) Procure a patch of same material, shape 
and one gage heavier than the longeron being 
repaired. Patch to be of sufficient size to pickup the 
specified number of rivets called out on figure 2-69. 

(d) Drill out existing flange rivets that will 
interfere with placement of patch. 

(e) Secure patch in position and drill rivet 
holes of the required size and pitch as shown on 
figure 2-69. Back drill existing flange rivet holes to 
pick up patch flange holes. Remove patch and deburr 
all holes. 

I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with skin or eyes. 

(f) Clean paint and dirt from mating surf aces 
of damaged area by wiping mating surfaces with a 
clean cloth moistened with naphtha (C 143). The paint 
shall be removed in the mating area by sanding lightly 
with No. 400 grit abrasive paper (C 185.1 ). Remove 
the sanding residue with a clean cloth moistened 
with naphtha. The mating surfaces shall bewipeddry 
with a clean dry cloth before the naphtha evaporates. 

NOTE 

Do not prime patch or longeron in area to 
be bonded. 

(g) Apply a smooth coat of adhesive (C14)to 
patch and longeron mating surfaces. Adhesive may 
be applied by spatula, notched trowel, wood 
applicator, or by flowing in place. 

(h) Secure patch in position and rivet in 
palce while adhesive is still tacky. 

(I) Wipe off excess adhesive and coat 
repaired area with epoxy primer (C93.1 ). Allow 
adhesive to cure for 24 to 48 hours at room 
temperature 70 to"72 degrees F (21 to 23 degrees 
C). 
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RIVET MS20600AD4 (TYP) 

NYLATRON BUMPER (C146)--­

TAILBOOM 

T/R DRIVESHAFT COVER 
(REF) 

'------NYL.ATRON BUMPER (C146) 
0.082 X 1.0 X 1.60 

TOP VIEW 

1---- T/R DRIVESHAFT COVER 

r1>-1---T/R DRIVESHAFT COVER 
CLOSING SUPPORT 

--11-0.030 - 0.080 (TYP) 

SECTIONAL VIEW /4.-A 

NOTE: ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 
205030-10228 

Figure 2-70. TaHboom allllflng pad lnatallatlon 
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(8) Procedure for the repair of longeron 
damage by insertion is as follows: (Refer to sheet 3, 
figure 2-69.) 

NOTE 

A patch Ihall not overlap or come any 
cloNr than 1.0 Inch from • Ipllce 
member or fitting. 

Longeron1 Ihall not be repaired by 
patching or inNrtion at any bulkhead 
when the patch extend• Into or beyond 
the bulkhead flangH. 

(a) Inspect . longeron splice areas for 
separation of splice and longeron, cracks and breaks, 
missing or damage rivets, and other damage. Such 
damage is not repairable. Twisted, misaligned or 
deformed longerons are not repairable. 

(b) Check for loose, missing, sheared or 
damaged rivets, torn or elongated rivet holes, and 
damage to skin. 

(c) Cut out damaged material to remove all 
ragged edges and stretched metal. Center trimmed 
edges of cutout in such a manner as to permit 
retention of existing rivet pattern. Do not remove 
more material than necessary. 

(d) Procure a patch of same material, shape 
and one gage heavier than the longeron being 
repaired. Patch ·to be of sufficient size to allow 
replacement of required number of flange r4vets and 
placement of correct number of rivets on each side of 
insert. 

(e) Procure an insert of same material, gage, 
and shape as original part. Insert shall be of size to 
completely fill cutout area. 

(f) Drill out existing flange rivets as 
neceBSary. 

(g) Position insert and patch and drill 
required rivet holes in suitable pattern, maintaining 
proper spacing and edge distance. Deburr as 
necessary. 

I WARNING' 

Cleaning aolvent la flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged bruthlng of aolvent vapors 
and contact with akin or eyN, 

TM 66-1620-220-23-1 

(h) Clean paint and dirt from mating 
surfaces of damaged area by wiping mating surfaces 
with a clean cloth moistened with naphtha (C143). 
The paint shall be removed in the mating area by 
sanding lightly with 400 grit abrasive paper (C185.1 ). 
Remove the sanding residue with a clean cloth 
moistened with naphtha. The mating surface shall be 
wiped dry with a clean cloth before the naphtha 

, evaporates. 

NOTE 

Do not prime or patch longeron in area to 
be bonded. 

(i) Apply a smooth coat of adhesive (C14) to 
patch, insert, and longeron mating surfaces. 
Adhesive may be applied by spatula, notched trowel, 
wood applicator, or by flowing into place. 

(j) Secure patch and insert in position and 
rivet in place while adhesive is still tacky. 

(k) Wipe off excess adhesive and coat 
repaired area with epoxy primer (C93.1 ). Allow 
adhesive to cure for 24 to 48 hours at room 
temperature 70 to 72 degrees F (21 to 23 degrees 
C). 

c. Chafing (bumper) pad installation on 
tailboom. (AVIM) 

NOTE 

Chafing damage to tallboom akin cauNd 
by tall rotor drlveahaft doors may be 
prevented by lnatallatlon of chafing 
(bumper) pads. 

(1) Cut five bumper pads to dimensions shown 
in figure 2-70 from nylatron (C146). 

(2) Install bumper pads on tailboom at stations 
62.0, 100.00, 121,20, 163.00, and 193.00 in position 
shown in figure 2-70. Bond bumper pads to tail boom 
with 'proseal 890 (C188). Install two MS20600AD4 
rivets outboard of tail rotor driveshaft cover as shown 
on figure 2-72. 

d. Repair tail rotor drivnhaft cover support 
angels and hinges. Repair angles and hinges in 
accordance with instructions in figure 2-71. 

e. Repair tail rotor driveahaft access cover, 

(1) Replace unaervlceable hinge■ and 
faatenera. 
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(2) Repair skin using standard repair methods. 

f. Repair damaged formers on forward bulkhead. 
Refer to repair procedures in figure 2-72. 

g. Repair of bulkhead web damage. 

(1) Nicks, scratches, and dents classified as 
negligible, may be polished out with pads (C3) or 400 
grit abrasive paper (C185.1 ). 

NOTE 

When removing corrosion be sure to 
check pockets and hidden areas for 
indications. Refer to paragraph 2-14 for 
cleaning and treatment of corroded 
parts. Allow only one splice repair on 
each repairable bulkhead. 

(2) Repair cracked lightening holes and web 
damage that can be repaired by a single patch and 
insert. (Figure 2-73, sheet 2.) 

(a) Stop drill cracks which extend less than 
1.0 inch between lightening holes or hole and flange 
angle. 

(b) Prepare and install patch in accordance 
with step (5) below. 

(3) Cracks between two lightening holes, or 
which extend at least one-half the distance between 
lightening holes or lightening hole and flange angle, 
shall be repaired as follows: 

(a) Cut out damaged area to include all 
ragged edges and stretched metal. 

(b) Fabricate patch of same material and 
gage as that or part being repaired. Patch shall be of 
sufficient size to extend at least one-half the diameter 
of both lightening holes in damage area and full 
flange width. 

(c) Secure patch over damaged area, as 
shown on sheet 1, figure 2-73, and drill suitable rivet 
pattern, maintaining proper spacing and edge 
distance. Deburr rivet holes. 

(d) Clean all paint and dirt from around dam­
aged area and both sides of patch. 

(e) Apply coat of primer (C253) to damaged 
area and to both sides of patch. Allow primertodry. 

2-168 

(f) Secure patch in position and rivet in 
place. 

(g) Apply coat of primer (C253) to repair 
area. 

(4) Repair of web penetration damage is as 
follows: (Refer to sheet 1, figure 2-73.) 

(a) Cut round or elongated hole according to 
shape of puncture or tear in order to clean up ragged 
edges and stretched metal. Allow generous radii at all 
corners. 

(b) . Cut and form a patch of same material 
and thickness as damaged web and flange. 

(c) Remove paint and dirt from damaged 
area. 

(d) Secure patch in position and drill rivet 
holes of same size and pitch as surrounding area. 
(Refer to sheet 1, figure 2-73.) Deburr all holes. 

I 

(e) Apply a coat of primer (C253) to both 
sides of ,patch and damaged area. Allow to dry. 

(f) Secure patch in position and rivet in 
place. 

(g) Apply a coat of primer (C253) to required 
area. 

(6) Insert or splice repair of bulkhead, 
intercostal and rib webs is as follows: (Refer to sheets 
2 and 3, figure_ 2-73.) 

(a) Cut out damaged area to include all 
ragged edges and stretched metal. Allow generous 
radii at all corners. Deburr. 

(b) Fabricate a patch of same material and 
gage as original part. Patch shall be of size sufficient 
to cover damage and provide edge distance in both 
members. If repair requires the use of an insert, 
fabricate insert of same material and gage as original 
part. Inserts shall be of size to completely fill cut out 
area. Patches and inserts shall include cut outs for 
lightening holes as necessary. 

(c) Drill out existing rives which would 
interfere with repair. 

(d) Position patch, and insert if used, and 
drill suitable rivet holes, maintaining proper spacing 
and edge distance as outliend on figure 2-73. Deburr 
as necessary. 
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~~ 
0 

,.,.., 

c; 

MAGED SECTION 
BUTT SPLICE 

DAMAGED SECTION 
& BUTT SPLICE 

DETAIL A 
HINGE ANGLE DAMAGE LESS 
THAN 6.0 INCH LENGTH ~ HINGE OMITTED FOR CLARITY 

DETAIL C 

DETAIL B 
HINGE HANGLE DAMAGE MORE 
THAN 6.0 IN LENGTH 

, 

AGED SECTION _,,..I 
~,,,, I.,!> 

~ ... .. ~ ~ . 
/ 

, ~ ,- , . ',,r " 
, , 

, I 1 -. ., 

, , 

FASTENER ANGLE DAMAGE • ·.,·• ' MS20426AD3 RIVET 
LESS THAN 6.0 INCH LENGTH ?" /'n . . ,, ' ' >- HEAT ON FAR SIDE 

~1 I -- K 
, .,.,... ~ "--sPLICE-2 REQUIRED 

(/ ,.,-:; DETAIL D 
'------..../,/ FASTENER ANGLE DAMAGE 

MORE THAN 6.0 INCH LENGTH 

CUT HINGE IN THIS. AREA ONL;;i KLO□E•E□E -. : 

j -1 -: :- -:- : -'- --' 9 , 
~ ""-HINGE BODY REFERENCE 

MS204~ 
RIVET DETAIL E 

DAMAGED HINGE SECTIONS AND LOOPS 

204030-1003-1 

Figure 2-71. Repair of drlvnhaft cover aupport angle• and hinge, (ShNt 1 of 3J 
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APPLICATION A: 

For damaged hinge angle• with damage leA than 8.0 inch•• in length. 

PARTS REQUIRED A: 

•11) Like butt HCtion Hm• H removed HCtlon. 
(2) Ne1ting like NCtlon 1pllce angle long enough to overlap exi1ting angle 2. 2& lnche1 uch end. 

PROCEDURE A: 

•11) Cut out and remove damaged NCtion of angle. Replace with the like butt HCtlon. 
(2) ln1tall the ne1tlng eplice angle. Pick up all exi1ting rivetl. 
(3) Add additional 0.0937 riveta through hinge and vertical flange centered betwNn exi1ting 

rivet,. 

APPLICATION B: 

For damaged hinge angle• with damage more than 8.0 lnche1 In length. 

PARTS REQUIRED 8: 

•11) Like butt NCtlon 11me II removed eectlon. 
•12) Ne1tlng like HCtlon 1pllce angle 4.1 lnchn long for NCh butt joint. 

PROCEDURE 8: 

•11) Cut out ind remove demeged NCtlon of engle. Replece with th• Ilk• butt nctlon. 
(2) ln1t1II the ne1tlng 1pllce engle centered over uch butt Joint. Pick up 111 exl1ting rivet,. 
(3) Add thrN edditlon1I 0.0837 rivet• In eech 1pllce through hinge ind vertlcel flenge 

centered between exllting rivet,. 

APPLICATION C: 

For d1meged faltener engle1 with damage leA then 8.0 Inch•• In length. 

PARTS REQUIRED C: 

•11) Like butt eectlon Nme 11 removed Nctlon. 
(2) Neltlng Ilk• NCtlon 1pllce engle long enough to overlap exl1tlng engle 2.21 Inch .. et Hoh encl. 

PROCEDURE C: 

(1) Cut out end remove dameged HCtlon of angle. Do not out within 4.0 Inch•• of 
fHtener oenterllne. Replece removed NCtlon with the Ilk• butt HCtlon. 

(2) ln1tell the n .. tlng 1pllc• engle. Pick up ell exlltlng rlvetl. 
13) Add I double row ltlggered rivet pettem of 0.0837 flu1h rivet• In the vertlcel fleng• 

melntalnlng 0.21 Inch E.D. encl approximately 0.11 lnoh epaolng. 

APPLICATION D: 

For demeged feltener engle1 with damage more then 1,0 lnohn long. 

PARTS REQUIRED D: 

•11) Uk• butt Notion Nrne •• removed 1eotlon, 
•12) Neltlng like HCtlon eplloe engle 4.1 Inch .. long for Noh butt joint. 

204030•1003•2A 

Figure z. 71 ,· Repair of drlvelhlft aover IUpport •nelN and hlftlll , ..... Z of I) 
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PROCEDURE D: 

(1) Cut out end remove demeged NCtion of engle. Do not cut engle within 4.0 of 
feetener centerline. Replace removed Hctlon wtth the like butt HCtlon. 

(2) lnetell the Meting like Hction centered over .. ch Joint. Pick up •II e>d1tin11 rivets. 
(3) Add • double row eteggered rivet pettern of 0.0137 flueh rivets In the vertical flange 

overlep aru1 melntelnlng 0.215 edge dlltence end approxlmetely 0.815 ■pacing. 

APPLICATION E: 

For bent hinge HCtlon• and hinge loope. 

PROCEDURE E: 

Hend form end check for creek•. If cracked. repelr per eppHcatlon "F" or "G". 

APPLICATION F: 

For demeged hinge heH Hctlon. 

PARTS REQUIRED F: 

Uke butt eectlon 11m• • removed uctlon. 

PROCEDURE F: 

(1) Cut out end remove demeged eectlon. Replace with the like butt eectlon. 
(2) Pick up exletlng rivets end add additional 0.0137 rlwts centered betw9en Histing rivets. 

APPLICATION G: 

For cracked end/ or wom through hinge loope. 

PROCEDURE G: 

(1) Cut off hinge loop fluah wtth hinge body. 
(2) Redlue edgH end reflnleh. 

LIMITATIONS G: 

No more than one loop may be removed In eny 8.0 length. If exceeded repair per application 
"F''. 

• 2024-T42 Al Aly. 0.040 Thick 

204030-1003-3 

l'lgure 2-71. Repair of clrtVNhlft oowr eupport •neel• and hlftlll (lhell I of I) 
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I 

RIVET CODE 

MS20428DD6 
HEAD ON NEAR SIDE 

MS20426AD6 

MS20426AD4 
HEAD ON NEAR SIDE 

CUT FORMERS TO 6 INCHES BELOW 
TAIL BOOM ATTACH HOLES. CUT 
TO BE CENTERED BETWEEN RIVETS 

I 
SPLICE ANGLE· NEST INSIDE 
PICKING UP FOUR RIVETS ON 
1:.ACH SIDE OF SPLICE AND 
BOND WITH ADHESIVE (Cl4). 

I 
I 
I 

NOTE: SPLICE MAY BE CUT 
FROM A NEW FORMER 

REPAIR FOR DAMAGED TAILBOOM FRONT BULKHt:.'\D FORMER 

APPLICATION: 

Repair of cracked former on forward bulkhead. 

PARTS REQUIRED: 

(1) Like 1ection of portion of former which i1 being replaced. 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 

REPLACE WITH 111.L 
RIVETS THIS -. 
AREA 

(2) Ne1ting like HCtion aplice angle long enough to pick up fourrivet1onHch1ide of butt joint 
in former. 

(3) Original type rivet,. 

PROCEDURE: 

(1) Remove the required number of rivet, to allow the former to be cut a11hown in illu1tratlon. 
(2) Remove dlacrepant portion of former. 
(3) ln1tall new like Hction of former and 1pllce angle a11hown In lllu1tration u1ing exi1ting type 

rivet, and location. Bond apllce angle with adhHlve (C14). 

NOTE: ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 
204030-1017A 

Figure 2-72. Repair for dam■pcl tallboom forward bulkh•d former 



~ 

~ 0 

,::, 

~ ~~=:;~~L . 00 INCH MINIMUM 
~::::~~ PATCH OVERLAP 

DAMAGE CUTOUT 

OF CUTOUT 

WEB INSERT 

ANGLE AND WEB INTERCOSTAL DAMAGE 
WHERE DAMAGE IS LESS THAN 
ONE HALF OF CROSS SECTION 

FLANGED INTERCOSTAL DAMAGE 
WHERE DAMAGE IS ONE HALF OR 
GREATER OF CROSS SECTION 

TM 1515-11520-220-23-1 

_ _L 
40 -, 

NOTE 

Patch ahould owrtap clNnup 
arN a minimum of 1.0 Inch. 

REPAIR OF WEB PENETRATION DAMAGE 
212030-55-lB 

Figure 2-73. Bulkhead, web damage and repair criteria (lhNt 1 of 3) 
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RIVETPITC~ 

20TYP ,r------------.11 
I 

A 

DAMAGE LIMITED TO 
1 /3 CROSS SECTIONAL AREA 
MAX AFTER CLEAN-UP 

DAMAGE LESS THAN 
ONE HALF CROSS SECTION 
AFTER CLEAN-UP 

I 
80TYP 

I 

INSERT 

0.70 
MAX. 

J-----w-----1 
---dl-t 

t . F'A,TCH 11 · · !__ • ·.,--- DAMAGE AREA OR BREAK 

..::: · t t ;;;4 =- _) •. 
__ • __ L "' 1/3 CROSS SECTIONAL AREA / 

SECTION A-A· MAX 

-,- I -,-

I -,- I -,-

-~ ~.- I I I I I I I -,- . -,-
I I 1.0MAX 

- -, L _J _ ____.:.__ 

\J 1---' 1'- 0.026 MAX 
-:- - 1 I - AFTER-!-

/ CLEAN UP ___ .,,, 
-:- _,_ _,_ 

I I 

_,_ 
I 

r-60-I 
I I -,- -:-
I -,- I -,-

212030-SS-2A 

F'9ure 2-73. lulkhead, web damage and repair crlterl1 (Sheet 2 of 3) 
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A 

1 /2 CROSS SECTIONAL AREA 
OR GREATER 

A 

DAMAGE ONE HALF OR 
GREATER OF CROSS SECTION 
AFTER CLEAN UP 

1-----w---
---;li---t 

--1 

' TVP2D 

TVP8D 
I 
I 

FULL 
SPLICE 
INSERT 

--r-

0.70 
MAX. 

i · • ~P~TCH 

! 1-~ 
• m 2--- DAMAG~ AREA ()R BREAK 

. . ) -------- -----------
SECTION A·A 

. ---L = 1 /2 CROSS SECTIONAL AIIEA 
OR GREATER 
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I -'--,- I -:-
_, I ,- -,-

I I -,- -,-
.;.1_ _,_ I I 

I I -,- -,-
---------------_ ,_ 

I 
_, _ 

I 
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(e) Clean paint and dirt from patch, insert 
and damaged area. 

(f) Apply a coat of primer (C253) to both 
sides of patch, insert and damaged area. Allow primer 
to dry. 

(g) Secure patch and insert in position and 
rivet in palce. 

(h) Apply a coat of primer (C253) to repaired 
area. 

h. Repair vertical fin trailing edge. See figure 2-
67 for damage limits and figure 2-74 for repair 
instructions. 

i. Repair worn skins caused by tail pipe fairing. 
See figure 2-75 for repair instructions. 

j. Repair tail rotor gearbox support fitting. 

(1) Repair chafing areas as follows: 

I WARNING' 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. avoid 
prolonged breathing of solvent vapors 
and contact with akin or eyes. 

(a) Clean chafed area with MEK (C142). 

(b) Abrade chafed area with 400 grit paper 
(C185.1 ). 

(c) Clean chafed area with MEK (C142), and 
wipe dry with clean cloth. 

(d) Immediately coat area with adhesive 
(C 14) or equivalent. Build up area in excess of original 
surface by approximately 0.082 inch. Cure at room 
temperature of 70 to 72 degrees F (21 to 23 degrees 
C) for 24 hours. 

(e) File, sand or machine the affected area to 
meet the original contour of the support fitting. 

NOTE 

Above repair procedures shall be utilized 
only If casting remains on tall boom. If 
casting 11 removed, It shall be proceued 
by application of HAE per MIL-M-
46202, Type II, Cla11 A, Grade 3. 
(Remove platenut prior to applying HAE, 
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reinstall after completion of proceu.) 
Application of Devcon F not required. 
Tail boom jig is required to property 
install support fitting. (Depot level 
maintenance.) 

(2) Repair support fittings with gearbox hold 
down stud holes which are elongated beyond 
tolerance shown in figure 2-62. 

(a,) Ream out existing hole to a maximum 
diameter of 0.3694 plus 0.000, minus 0.001. 
Maintain hole relationship as shown onfigure2-76. 

(b) Treat machined surface per magnesium 
alloy process, type V1 (C137). 

(c) Fabricate a bushing from 310 stainless 
steel (QQ-S-763, Class 310). Grind 0.0. to provide 
an interference fit of 0.0001 TO 0.0003 with reamed 
hole in paragraph (a) above. Make 1.0. 0.312 TO 
0.319 inch and length 1.09 TO 1.01 inch. Identify 
bushing by Part No. UH-1-50054-1. Heat support 
fitting in bushing replacement area with a heat gun 
for approximately 30 minuted (maximum 
temperature 275 degrees F) (155 degrees q. Chill 
bushing in dry ice and alcohol for minimum of 30 
minutes. Remove bushing from dry ice and · install 
in magnesium casting using wet primer (C253). 

(d) Ream bushing to final tolerance 
indicated in step (c) above. 

2-289. Painting - Tailboom Structure. (TB748-
93-2.) 

2-289.1. Drive Shaft Doors. 

2-219.2. Description • Drive Shaft Doors. The 
tail rotor drive shaft is enclosed by three doors (1, 
figure. 2-55.1 ), two of which are located between the 
tail pipe fairing and the 42-degree gearbox. The 
third door encloses the drive shaft between the 42-
degree gearbox and the 90-degree gearbox. These 
doors are hinged along the right side and are 
secured in the closed position by snap fasteners on 
the left side. 

2-219.3. Removal . Drive Shaft Doors. Remove 
drive shaft doors as follows: 

a. Disconnect snap fasteners along left side of 
door and swing door to open position. 

II. Pull hinge pin on right side of door and 
remove door from tailboom. 



2-219.S. Inspection• Drive Shaft Doon. Inspect · 
drive shaft doors as follows: 

a. Inspect doors for cracks, dents, or damage. 

It. Inspect hinges and fasteners for wear and 
damage. 

2-219.S. Repair or Replacement. Replace worn 
or damaged hinges and fasteners. 

2-219.6. ln1tallatlon • Drive Shaft Doon. Install 
drive shaft doors as follows: 

a. Position door on tailboom and install hinge 
pin on right side. 

It. Close door and secure swap fasteners. 

c. To· prevent the tail rotor drive shaft doors 
from chafing the tailboom install rubber bumpers 
(6) as shown in figure 2-55.1. 

TM 66-1620-220-23-1 

2-290. TAIL SKID. 

2-291. Description - Tail Skid. A tubular steel tail 
skid is attached on lower aft section of tailboom. 

2-292. Removal - Tail Skid. a. Remove screws 
attaching two covers to lower tailboom fin, at aft end 
of tailboom. Remove covers. 

b. Remove nut, washer, and screw attaching 
forward end of skid tube to tailboom structural 
member. Pull tube out through support block. 

2-293. Inspection - Tail Skid. a. Inspect tail skid 
for deflection beyond maximum limit due to tail low 
landings or other causes. The painted strips 
illustrated in figure 2-77 may be applied at aft end of 
tailboom for quick release to determine whether tail 
skid is bent beyond limits. 

2-166.1/(2-166.2 blank) 
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Deeorfptlon 

TNn, oraolc1, 80UIN, dent. and 
holn penetrating through on• or 
both lklN of th• treHlng edge. 

0.50 
MAX.DAMAGE 

Umlt■ - Rep1lr1ble Damage 

TNrt, oraalc1, gou ... , dent■, 1nd holn 
thlt .,. .... than 1.0 Inch In length Ind 
0.IO lnoh In width through one or both 
lld•• of 1p1r, oan be repaired by 
p1tohlng. 

Maximum dl■tanoe betwNn damaged 
,,..,, 1.0 lnohe1. 

THIS LINE OF RIVETS(NAS 1731M)TO IE 0.50 INCHES FROM EDGE OF DAMAGE 
OR EDGE OF s,ARWHICHEVER ISGREATIR, MAINTAIN IX RIVET DIAMETER 
EDGE DISTANCE. RIVET THROUGH OUTER SKIN OF ,ANEL ONLV'. 

NOTES 

1, lond doublen with ICIIINlve (C14). PIHand fair all NIN of cloubler11fler riveting. Touoll up 
retlnllh. 

2. Polllh and lnapecrt dlntl tor onou. It onok doN ullt, no, drll .... 11 both -· and 
patOh a1 lhown above. Dent• with or without Ol'IMlkl flll and fair with IClhNlw (C14), 

3, AH dlmenalon1 are In lnohM unlffl otherwlN noted. 

TAILIOOM ,ART NO. 204-010-IOCMtt 
204030-1020-ZA 

Figure 2-74. Vertloal fin trailing eclge repair 
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2-111 

EXISTING RIVETS ~ FOR 2CM-030-·822 SUPPORT 

EXISTING RIVETS BJU FOR 
204-·030-·109 BHD .,.-:----,.;.e;=::~t:J 

ENOTE• 

1----4.00---1 EXISTING RIVETS IN BOTTOM FLANGE OF TOP 
2CM-030--IOI LONGERON 

DETAIL A 
TYPICAL DOUBLER INSTALLATION FOR R.H. 
AND L.H. S'"'E EXCEPT AS SHOWN 

NOTE 

• Rivet 1paclng to be 1.215 Inch maintaining ltandard edge dlltance. All added rivet• to be 
MS20428AD3. 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

20,oJo-U-lB 

FlguN 2-71. Repair of worn lldna on tallboom oauNd by tall pipe Wrlnl ClhNI 1 of 4) 



0.703 HOLE 
~ TYPE RS RECEPTACLE 

-+- BCl4 RIVET (2 REQD) 

(~-----,:-,.,." --r- 0.703 HOLE 

...,,___" . 
~ ~ .I COWL l BOOM TANGENT 

......_ - 0 B.S. 26.80 

~ 
~ 0.46 

.61 ,, 
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204-030-800.S 1 
DOUBLER 

DOUBLER 
B~ RIVET (2 REQO) 

SECTION 8-8 
R.H. SIDE ONLY 

204-031>-·806 
LONGERON (REF) 

CODE 

ABI; 
ICl4 . 

·¥ 
~ 
8lf!-

RIVET 

MS20800B4-2 

MS2012884 

MS2047084 

MS20470AD3 

MS20470AD4 

SECTION A-A 
LH. SIDE ONLY 

20403042A 

Figure 2-71. Repair of worn lklna on tailboom cauHCI by tall pipe fairing (Sheet 2 of 4) 
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8.S. 
17.10 

. 2ti.~s · I 
204··030· ·811 . "---1 
FITTING (REF)--.......,i 

I 

204--03o-t22 
SUPPORT 

8.5. 
21.27 

B.S. 
21.10. 

204-030-105 
LONGERON (REF) 
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204·-030-·109 
BULKHEAD 
(REF) 

B.S. 
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• • ... ♦--------- --
-------· · - . . -- --- -SECTION-A 

. . (SEE SHEET 3) · 

DETAIL . 8 

TRACE 
F.S. 206.12 

r 
204-030- IOI . · 

. LONGERON (REF) 
I 
' 

DETAIL C 
LOOKING NORMAL TO CONTOUR 

0. 703 HOLE IN DOUBLER 
AND SKIN 
TYPE RS RECEPTACLE 
AN 421 84 RIVET 2 REQD 

C/L LONGERON 

204030-46-lA 

Figure 2-71. Repair of worn lldne on tallboom cauNd by tall pipe fairing (Sheet 3 of 4) 
. . 



APPLICATION A: 

When weer doe1 not exceed 2& percent of lkln thlckneu. 

REQUIRED: 

(C18) fairing compound. 

PROCEDURE A: 

Clean, polllh and mtnl1h. FIii and fair with (C1 I) fairing compound. 

APPLICATION 8: 

When wear exc:Nd• 21 percent of akin thlcknNI. 

REQUIRED: 

TM 11-1120-220-23-1 

Right aide and/or left aide doubl• , .. lhown on lhNt 1) of 0.020 Inch thick, type 301, 
1 /2 hard, atalnlNI etHI (lhape of doublen wll be dictated by pattern of wear), 
M820421AD3 rivet• (C14) adhnlve. 

PROCEDURE 8: 

ln1tall doubler•• lhown on lhNt 2 ullng (C14). If hole exlata, rout out minimum amount 
for cleanup. Radlu1 all nrp edge, and comen. 

Figure 2-71. Repair of worn lldn1 on tallboom oauNd by tailpipe fllllng (IIINI 4 of 4) 
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___ 2.80 __ ~ 
(REF) 

VIEW LOOKING AT GEARBOX MOUNTING FACE OF FITTING 

NOTES 

1. NO CRACKS ALLOWED. 
2. ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED. 

205030-142B 

Figure 2-71. Tall rotor gearbox 8Upport fitting hole relatlOlllhip 
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BEYOND LIMITS 

PAINT PIN STRIPE 
MASK OFF AREA TO DIMENSIONS AS 
INDICATED. PAINT UNMASKED AREA 
USING COLOR BLACK NO. 17038 PER 
FEDERAL STANDARD 595. 

TAIL SKID NORMAL 
ON CENTER LINE OF 
EACH 0 .60 LINE -
COLOR ORANGE-YELLOW 
NO. 13538 PER FEDERAL 
STANDARD 595 

NOTE: ALL DIMENSIONS IN INCHES UNLESS OTHERWISE NOT_ED. 

205030-1039A 

Figure 2-n. Tail skid 

b. Inspect for minor nicks, scratches, and dents; 
cracks or permanent buckles. Maximum allowable 
deflection of tail skid is approximately 4.0 venical. 

2-294. Repair or Repalcement - Tail Skid. 1. 

Repair minor nicks, scratches or dents by polishing 
out. 

b. Replace cracked or permanently buckled tail 
skid. 

2-29&. lnltallation - Tail Skid. a. lnsen tail skid 
tube (7, figure 2-78) through suppon block (5). Align 
holes in forward end of tail skid with holes in tail boom 
structural member, shim as required between skid 
and inner surfaces of suppon with AN960C10L 
washers to eliminate excessive clearance. Install 
attaching screw (11 ), washer, (12) and nut (13). 

b. Position side covers on lower tailboom fin, at 
aft end of tailboom. Install attaching screws. 

2-296. Ballast Installation - Tail Skid. If ballast is 
required to keep the helicopter within CG limits, 
install ballast. 

I WARNING. 

Install ballast on tail skid _as shown in 
figure 2-78. Max. of 60 pounds 
permitted on P/N 204-030-947. 
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2-174 

1. 1110UH•1•347•3 weight, blll .. t 31.0 pound1 
2. 1 H0UH•1 •347-I weight, bllla1t 10.0 pound, 
3. lolt 
4. Weiher 
I. Support block 
I. Screw 
7. Skid tube 
I. Packing 
I. Screw 

10. Nut 
11. Screw 
12. w .. hera 
13. Nut 

Figure 2-71. lallut lnltallatlon - tall lkld 

205070•101'A 
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SECTION Ill -

CONVERSION OF UH-1C TO UH-1M 

2-297. Conver•on- UH-1C toUH-1M Aircraft. 
Convert UH-1 C to UH-1 M aircraft aa follows: (Table 2-
7) 

NOTE 

lnltlal conversion lhall be accomplllhed 
by u•ng the neceuary repair parts 
available at AVIM maintenance. If 

required parts are not available, they 
shall be requisitioned In accordance with 
TM 11-1120-210-23P. 

Table 2-7. Conversion of UH-1C to UH-1M 

From UH-1C REMOVE: 

A1terlak 1ymbols uNCI In Table 2-7. 

•Return to ltock . 
.. Retain for future uN, 

1. Remove T53-L-9•, -11• NrlH englnH ■1 a 
quick-change NNmbly with adapting part1 
attached. PrHervatlon 1hall be ICC~mpll1hed a, 
applicable before removing engine. (Refer to TM 
55-2840-229-23.) 

2. Remove 200-amp 1tarter generator, Part Noa. 
STUeA•, VG700•, 23031-04•, or 2CM83E1•, 
1hroud1, Part Noa. 204-oe 1-413-1 •, and 204-
081-414-1 • 

1. Remove 300-amp atarter generator, Part No. 
204-080-200-1 .. , 1hroud1, Part Noa. 204-080-
200-7 .. , and 204-080-200-11 ... 

,, Remove torquemeter indicator, Part No. 
P0126678• (60 pal). 

,. Remove adapter, curvlc coupling, Part No. 204-
040-830-6 •. 

NOTE 

From T63-L-11 B engine,, remove adapter 
curvic coupling, Part No. 204-040-812-
3 ... 

e. Remove prH1ure tran1mltter, Part No. 218-
BOA • (50 pal). 

7. Remove droop compenNtor cam box ■1Nmbly, 
Part No. 204-080-787-3•. 

8. Remove 205-070-113-3 placard. 

8. Remove atarter-generator, Part No. 30E20-81A. 

10. Remove 204-080-499-1 bracket • and · 204-
080-689-1 decal. 

11. Remove 204-080-133-1 • bolt from SIN 84-
14101 through SIN 84-14191 UH-1 C Model 
AIC. 

12. Remove 204-080-472-1 .. end plate. 
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Table 2-7. Conver11onofUH-1CtoUH-1M(Cont) 

Into UH-1 M lnltall: 

1. Install T53-L-13 series engines. apply 
procedure to build up the basic engine as a 
quick-change assembly ready for installation in 
aircraft. (Refer to Chapter 4 and TB 66-1600-
200-42/2.) 

NOTE 

Only 300-amp starter generator is used 
with T63-_L-13 engine. 

2. Install 300-amp starter generator, Part No. 204-
060-200-1, shrouds, Part No. 204-060-200-7, 
and· -11, end-plate cover, Part No. 204-060-
472-1 . 

3. Install torquemeter indicator, Part No. PD 
115438 (100 psi). 

4. Install pre11ure transmitter, Part No. TRU66A. 

6. Install droop compensator cam box a11embly, 
Part No. 204-060-787-9. 

6. Install adapter, curvic coupling, Part No. 204-
040-812-2. 

7. Install standby generator field relay, Part No. 
MS24149D1, on aircraft prior to UH-1 C 63-
8636 through 66-491 . 

a. At FS 173:00 in aft left side electrical 
compartment, locate WL 31.6 and BL 27.26 
for installation of standby generator field 
relay. Align relay. Drill two hol•, 0.170 to 
0.171. lnstall relay using two screws, Part 
No. AN616-8R7, washers, Part No. 
AN960PDD8L, and nuts, Part No. 
NAS679A08. 

2-171 

b. Remove wire, P36A 16, from terminal A of 
standby generator voltage regulator and 
convert to termln•I 12 of 1t•ncllty flelcl 
r•l•y, Part No. MS24149D 1 . 

c. Using 18 gage wire, connect terminal A of 
standby voltage regulator to terminal B3 of 
relay, Part No. MS24149D1 . Mark wire 

. P80A16. 

d. Using 16 gage wire, connect terminal B3 to 
terminal A3 of relay, Part No. MS2414901. 
Mark wire P80B16. 

f. Using 20 gage wire, connect terminal X2 of 
relay. Part No. MS24149D1, to terminal X2 
of starter relay. Mark wire K3E20. 

g. Using 20 gage wire, connect terminal X1 of 
relay, Part No. MS24149D1, to- existing 
gorund. Mark wire K18A20N. 

8. Remark instrument operating range and limits 
for T63-L-13 series engine. (Refer to TM 66-
1620-220-10.) 

9. Change aircraft model designation (Refer to TB 
746-93-2.) 

10. Remark data plate after conversion to UH-1M. 
(Refer to TB 746-93-2.) 

11. Weight and balance change is negligible. 

12. Recording and reporting of conversion shall be 
required, in accordance with TM 38-760. 

13. Install 206-070-113-1 placard and 206-070-
268-1 decal. · 
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CHAPTER 3 

ALIGHTING GEAR 

SECTION I - LANDING GEAR 

3-1. LANDING GEAR ASSEMBLY. 

3-2. De1criptlon - Landing Gear Auembly. _The 
landing gear assembly consists of two skid tubes 
attached on ends of two arched crosstubes that are 
secured to fuselage structure by four padded caps . . 
Each skid tube is fitted with a forward end step, a tow­
ring fitting, two saddles with sockets for crosstubes, a 
two-piece replaceable shoe along bottom, a rear end 
cap, and two eyebolt fittings for mounting of ground 
handling wheel assemblies. Crosstubes are fitted 
with bearing straps at fuselage mounting points 
(figure 3-1 ). 

3-3. Removal - Landing Geer Auembly. 

NOTE 

The complete landing gear can be 
removed aa an anembly, or lldd1 and 
cr01stubes can be removed Nparately. 

a. Position helicopter on smooth surface. 

b. Place a support stand under tail skid. 

[:::~~=~:~:::] 
A11ure that Iupport stand 11 under tall 
skid Hcurely prior to removal of 
retention cap a11emblln. 

c. Remove bolts and washers at each of four 
retention cap assemblies which secure crosstube 
assemblies to structure. Identify retention cap 
assemblies for correct location. 

d. Position a person at tail skid. Raise helicopter 
off landing gear using suitable hoist or jackl 
(paragraph 1-37 or 1-48). Remove landing gear. 

3-4. ln1tallation - Landing Gear Auembly. If 
separated, assemble skid and crosstubes by Inserting 
the ends of crosstubes into socket of skid saddles. 
Install bolts and washers. 

a. For landing gear using 204-050-152-9 bearing 
straps use the following procedure: 

A11Ure that fuaelage landing gear points 
are centered between rivets of crosstube 
bearing Itrap when lowering helicopter. 
EnIure bearing straps are centered and 
fully Hated in cro11tube saddles. On 
forward and aft cro11tubes, viewing 
from outlide, no more than two bearing 
plate rivet studs 1hould be seen at each 
polltlon. If more than two rivet studs are 
Hen, po1ltion a person at tail skid, lift 
helicopter and repo1ition gear. 

(1) Position landing gear assembly under 
helicopter. While steadying tail skid, carefully lower 
helicopter to seat on four mounting points of 

' structural beams on bearing straps (centered 
between rivet studs) of crosstubes. 

.NOTE 

Through boltl are not to be used for 
repair of looae nutplates. Ensure that the 
four Ihort boltl are u1ed in the first two 
holea at each end of retention cap 
auembly. The two long bolts must be 
uHd In the two middle holes. 

(2) Install four retention cap assemblies, and 
secure each retention cap assembly to nutplates in 
fuselage. Use six bolbt and washers on each retention 
cap assembly. Tighten bolts to a snug fit while the 
helicopter is still supported by hoist or jacks. 

(3) Lower the helicopter fully and remove hoist 
or jacks. Make sure helicopter settles on crosstubes 
correctly before tightening bolts through cap 
anemblies to proper torque. 

3-1 
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1/16" MIN.] 

VIEW A-A 

HORSESHOE 
FITTING 

-c,ll"MIN. 

VIEW B·B 
LANDING GEAR USING HORSESHOE FITTINGS 

TOP SKIN 
OF CHANNF.L 

1. Skid tube• 
2. Bearing atrap 
3. Cro•• tube• 
4. Hortelhoe fitting 
&. Ground handling wheel• 
8. Forward skid •hoe 
7. Full length skid ahoe 
8. Saddle 
9. Step 

10. Tow ring 

204050-1020 

Figure 3-1 . Landing gear aaembly and ln1tallation 

3-2 



b. For landing gear using 204-050-011 -13 
horseshoe fittings use the following procedures: 

(1) Position landing gear under helicopter. 

(2) Install the four landing gear retaining 
straps. 

NOTE 

The bevel edge of the rubber pad on the 
strap must be positioned outboard. 

(3) Newly installed landing gear assemblies 
shall meet the following requirements: 

NOTE 

Previously installed landing gear 
assemblies may remain in service 
provided they do not contact skid 
channel top skin. 

(a) There shall be no vertical movement of 
the skid cross-tube between the horseshoe fitting and 
retaining straps. 

(b) The clearance between the skid channel 
top skin and skid at center of aircraft shall be 0.08 
inch minimum (See view A-A of figure 3-1). 

(c) The clearance between skid channel top 
skin and the top of the inboard saddle lip shall be 0.08 
inch minimum (See view B-B of figure 3-1). 

3-5. CROSSTUBES. 

3-6~ Description- Crosstubea. The landing gear 
crosstubes are formed of heavy aluminum alloy 
tubing. Each crosstube is attached to the 
underside of the helicopter fuselage in two places 
by means of retention cap assemblies. The outer 
ends of the crosstubes are attached to the landing 
gear skid tubes (figure 3-1). 

3-7. Removal - Croutubes. a. Remove landing 
gear assembly (paragraph 3-3). 

b. Raise helicopter clear of ground using sultible 
hoist, if available, or with hydraulic jacks (item 18, 
table 1-3) (paragraph 1-37 or 1-48). 

TM 66-1620-220-23-1 

Observe the following precautions while 
helicopter is on jacks: 

If helicopter is being placed on Jacka 
preparatory to removing landing gear, 
take up alack with hoist (paragraph 1-
48). 

All personnel in the Immediate area shall 
exercise extrema caution not to bump or 
otherwise disturb the helicopter while It 
11 being raised or supported by Jacka. 

Personnel shall not crawl into or onto the 
helicopter while it is being raised or 
supported by Jacka. 

Rope off the area around the helicopter 
and prominently display warning signs to 
the affactthatTHIS HELICOPTER IS ON 
JACKS. 

c. Position a person at the tail skid and remove 
nuts, washers, bolts, and retention cap assemblies at 
four points where landing gear is attached to fuselage 
structure. Hoist helicopter and lower landing gear to 
the ground (paragraph 1-48). 

d. Remove bolts and washers attaching defective 
crosstube to upper part of skid tube saddles, and 
remove crosstube. 

NOTE 

Helicopters equipped with heavy duty, 
locally manufactured croutubes will be 
inspected every 60 hours In accordance 
with paragraph 1-82. 

3-8. Inspection Croutubaa. a. Inspect 
crosstubes for light scratches, scuffs, nicks, cracks, 
dents, or damage. 

b. Perform fluorescent penatrint inapaction per 
TM 43-0103 on croastubes (2, figure 3-1 ). 

c. Inspect crosstube bearing plates for looseness. 

d. Inspect rubber bumper pad on landing gear 
retention cap assemblies for looseneBS. 

3-3 



TM 66-1620-220-23-1 

e. Inspect crosstubes for corrosion damage. 
(Refer to TM. 43-0105.) 

f. With landing gear installed on helicopter, 
inspect crosstubes for proper deflection. 

(1) Position the helicopter on a smooth surface. 

(2) Raise helicopter off the surface with 
hydraulic jacks, removing all weight from the landing 
gear (paragraph 1-38). 

(3) Level helicopter (paragraph 1-37). 

(4) Halve the distance between crosstube 
bearing plates to determine helicopter centerline. 

(5) Drop a plumb line from helicopter centerline 
to ground or floor surface (figure 3-2). Measure from 
plumb line to centerline of each skid tube at crosstube 
locations. 

NOTE 

Distance shall be 48 to 50 inches from 
centerline of skid tube to plumb line. If 
distance exceeds 50 inches from either 
crosstube, replace crosstubes. 

(6) Lower helicopter to surface and remove 
hydraulic jacks. 

3-9. Repair or Replacement - Crosstubes. 
a. Minor scratches, scuffs, and nicks may be 
polished out to depth of damage not to exceed 10 
percent of crosstube wall thickness as shown in 
figure 3-3. No repairs by patching or insertion are 
allowed to crosstubes. 

b. Replace crosstube if deflection dimension 
exceeds inspection requirement: 

c. If crosstube has dents or holes severe enough 
to affect its function, replace crosstubes. 

NOTE 

Bearing and support, Part No. 204-050-
011, may be modified by rounding off 
forward and aft edges of inboard ear 
only. Round off edges 0.88-inch 
maximum redius. 

d. Repair and treat corrosion damage to 
crosstubes in accordance with TM 43-0105. 

0 
WEIGHT REMOVED 

I 

..,_--PLUMB 

--------48.0-50.0--------+--------48.0-50.0-------.i 

.-------------100.0 IMAXIMUM "'-------------------1 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

2040S0-2G 

Figure 3-2. Landing gear crosstube deflection check 
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3-10. ln1tallatlon - Cro11tube1. a. Position aft 
cro11tube assembly mounting opening in upper part 
of aft 11ddle on left skid tube. 

b. UN 0.31 Inch drift punch to align hol11 In aft 
1kld tube Addle with hole1 In cr011tube, and lnltlll 
five w11her1 and bolt1. 

NOTE 

Do not lnatall lower lnalde waaher and 
bolt at thl1 time. Th•• Item, wlll be 
lnatalled later 81 attaching pert, Heuring 
akld ahoe to akld tube. 

c. Repeat above steps a.and b.to attach rlghtend · 
of aft crosstube to aft 11ddle on right skid tube. 

d. Repeat steps a, b, and c.above to attach forward 
cro11tube to forward skid tube saddles. 

•· Install landing gear skid shoes (paragraph 3-
24). 

f, Raise landing gear in accordance with 
paragraph 1-37 or 1 -48, and position cro11tube 
bearing strap, In four 1upport fitting, on under1lde of 
the fu11lage. 

g, Po1ltlon a retention cap a11embly acro11 each 
of four 1upport fitting,. Rubber pad of retention cap 
111embly mu1t be facing upward ag1ln1t underalde of 
croAtube, with Indentured r■dlu1 of pad outboard. 

h, lnatall four waahera and bolt• Into per• 
manently lnatalled nut plate1. Prior to torque 
appllcatlon the gap between the top of the cap 
auembly and the bottom of the fuaelage at the 
crou tube mounting area 1hould be In ac­
cordance with f lgure 3-3, 1, The gap a hall be 
meaaured with appropriate feeler gage. 

I, If gap 11 larger than recommended, fabricated 
thlmt per figure ~.2 may be added between fuaelage 
and cap auem~ly. If gap 111maller than recommend­
ed, rubber pad 11 worn and cap 1hould be replaced. 

I• lnatall two bolta, wa1hera, and nuta, one set on 
each aide next to croutube. 

3-1 

Aaaure bearing plate, are centered and 
fully Hated In croNtube Addlea, On 
forward and aft cro11tubn, viewing 
from outllde, no more than two bearing 
plate rivet 1tud1 lh■II be vlaible at each 
poaltlon. If more than two 1tud1 are 
vlalble, hellcopter la unAfe to fly. 

le. Tighten bolts through retention cap assemblies 
to a snug fit while helicopter is in a hoisted position. 
Lower helicopter to ground, tow forward to settle 
gear, then tighten bolts to proper torque. 

3-11. Painting - Cro11tube1. (Refer to TB748• 
93-2.) 

3-12. SKID TUBES. 

3-13. Deacrlption - Skid Tubes. The skid tube is a 
one piece formed aluminum alloy tube with a forward 
end step, rear end cap, two eyebolts for mounting a 
ground handling wheel assembly, two saddles with 
10eket1 for cro1Stubes, a tow-ring fitting, and a two­
piece 1h01 on the bottom of skid. 

3.1,. Removal Skid Tube1. 1. R1i11 
helicopter untll 1kld 1ho11 ■re clear of the ground 
(paragraph 1-37 or 1-48). 

b. Remove boltl and w11her1 11curlng 1kid tube 
11ddl11 to cro11tube1. 

c. Remove lkld tube,. 

3-11. ln1pectlon - Skid Tub11, 1 . . Surface 
1cr1tch11 and 1mooth contour dent, In skid tub11 not 
In exce11 of 0,82 inch In depth 1hall be cl111ified 88 
negligible damage. 

b. Smooth dentl in 1kid tubes between cro11tube 
11ddles up to 0.2& inch deep and 1.0 TO 1.2 inches 
in diameter are negligible, and may be disregarded. 

c. Scratches in skid tube betw.een crosstube 
saddles running in any direction except directly 
across top of tube are negligible. 



d. Scratches running directly across top of tube 
between crosstube saddles up to 0.03 inch deep and 
1.0 TO 1.2 inches long are negligible. 

e. Scratches, dents, holes, or other damage on 
skid tube in front of forward crosstube saddle and to 
the rear of aft crosstube saddle are negligible. Repair 

FWD CROSS TUBE 

AFT CROSSTUBE 

TM 55-1520-220-23-1 

of such damage is left to the discretion of local 
maintenance officer. 

f . Inspect skid tubes for corrosion damage. (Refer 
to TM 43-0105.) 

g. Perform dye penetrant inspection per TM 43-
0103 on skid tubes (_1, figure 3-1 ). 

SNUG FIT 

0.0155 INCH GAP RUBBER 
PAD 

P11ure 3-1, I. Croutult• Gop Meoturement 

~,, 3-6.1 
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i----------2.50 INCHES 

1.150 INCHES---l 

.&OINCH-1 I 

T:E-------~-1.25 INCHES 

To.0161NOf 

3-6.2 Change 8 

0.2812 TO 0.3125 INCH DIAMETER 

F1brlc1t1 from Aluminum Alloy 2024T3 
NSN 9535-00-084-4450 

· Pl1ure 1-s.2. CroutulN lhhn Peltrlcetlon 



Premaintenance requirements for 
. repair of skid tubes 

Conditions Requirements 

Model All 

Part No. or Serial No. All 

Special Tools None 

Test Equipment None 

Support Equipment None 

Minimum Personnel Two 
Required 

Consumable Materials (C1 .3), (C6.4), (C167), 
(C171) 

Repair Materials Items 23, 48.1, 48.2, 
(table 2-1) 

Special Environmental None 
Conditions 

3-18. Repair - Skid Tubes. •· Damage 
Reparable by Pollahlng. Scratches as described in 
above paragraph 3-16 may be polished out, using 600 
grit abrasive cloth (C1 .3). 

b. Damage Reparable by Patching. Damage 
reparable by patching is as follows: 

(1) Scratches running directly across top of 
tube more than 0.03 inch deep and 1.2 TO 4.0 
inches long, dents more than 0.25 inch deep and 1.2 
TO 4.0 inches across, and any holes up to4.0 inches 
in diameter (through one surface of tube only) may be 
repaired. 

(2) Patch repairs are limited to top side of skid 
tube and to areas shown in figure 3-4. 

c. Repair skid tubes as follows: 

(1) Lift helicopter (paragraph 1-48). Remove 
skid tube (paragraph 3-14). 

(2) Polish out scratches using 600 grit abrasive 
cloth (C1 .3) and trim and smooth rough edges of 
holes. 

TM 55-1520-220-23-1 

(3) Fabricate a patch from 0.100-inch thick 
aluminum alloy (item 23, table 2-1) of required size as 
shown in figure 3-4 or fabricate patch from material 
salvaged from· scrap skid tube. 

(4) Lay out rivet hole pattern and form patch to 
fit contour of skid tube as shown in figure 3-4. 

(5) Securely clamp patch in place on skid tube 
and drill rivet holes using a No. 10 drill. 

(8) Rivet patch in place using blind rivets (item 
63.1, table 2-1 ). 

(7) Apply primer (C171) and lacquer (C6.4). 

(8) Install skid tube and lower helicopter 
(paragraph 3-17). 

c. Damage Reparable by Insertion. a. Damage 
reparable by insertion is as follows: 

[-""""""""-] """~~:~~-.. 
Denta and holes on either top or bottom 
side of skid tube which are greater than 4 
inches across in any direction shall be 
repaired by inserting a splice of new 
tubing. Such repairs are restricted to 
areas shown in figure 3-4. 

(1) Lift and support helicopter and remove skid 
tube (paragraph 1-37 or 1-48). 

(2) Cut out damaged portion of skid tube with 
hand or powered metal saw. 

(3) Fabricate an insert of required length from 
tubing, 0.083-inch wall thickness (item 24.1, table 2-
1) or from scrap skid tube (figure 3-4). 

(4) Fabricate splice plates as follows: 

(a) Cut four plates to required dimensions 
from sheet stock 0.100 inch thick(item 23, table2-1) 
or use material salvaged from scrap skid tube (figure 
3-4). 

(b) Form two plates to fit outside diameter of 
skid tube and two plates to fit the inside diameter of 
skid tube as shown. 

(5) Apply a coat of primer (C167) coating to 
plates and tubes. 
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PATCH OR SPLICE PLATES MAY 
EXTEND TO THIS POINT~ 

FWD CROSS TUBE ,. / 

SADDLE~ Li 
l___"' 11'·0" 

TUBE MAY BE CUT OUT FOR 
SPLICE WITHIN THIS AREA 

-AFT 
CROSS TUBE 

NOTE 
PATCHES AND SPLICE PLATES 
MUST NOT EXTEND AFT 
OF THIS POINT 

NO PATCHES ARE ALLOWED 
UNDER SKID SHOES. 

REPAIRS BY PATCHING OR 
INSERTION NOT PERMITTED 

MINIMUM OF 4 ROWS 
OF RIVETS SPACED 0.72" 

REPAIRS BY PATCHING 
OR INSERTION PERMITTED 

SKID TUBE REPAIR LIMITS 

NO CRACKS ALLOWED 

I 
A APART EACH SIDE OF DAMAGE 

J r J ,.0"MAX L 
0.38" 1- I I 0. 50" 0.50" 

PATCH PLA .. 
+ 

~ + 

+ + 

-.._~- - - ,7 . 
~ '- I + ~ ,'I 

+ ·~ / ':-.. ..... , 
+ 

......... 
+ + 

ONE ROW OF RIVETS -
EACH SIDE EQUALLY 
SPACED e 4 • RIVET DIA MAX. 

TYPICAL PATCH REPAIR 

l REPAIR NOT REQUIRED 
.__ _ __. IN THIS AREA 

SECT A A 
EQUALLY SPACED 

OWS OF RIVETS 

• 0.38" -------,-
-SKID TUBE 

e.TCHMAYEXT~ 
EDGE OF SKID SHOE 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

204050-1012-lA 

Figure 3-4. Skid tube repair (Sheet 1 of 2) 



MIN. . 
AfTER CUTTING TUIEl OJTER SPLICE PLATE 

l'WDCROSS ~· ! r+-1 
TUIE SADDLE J ~~~:•--+--- INNER SPLICE PUTE 1-•.o~• . 

......,1-.i •-J" ~~,_-··11'$·iq·ac·~~~--~ I . . 
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♦ + ♦ 

__ .... 
• ♦ • • 

MINIMUM 5 ROWS OF 
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.. 

INNER SPLICE PLATE 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

Figure 3-4. Skid tube repair (Sheet 2 of 2) 
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' ' 
MINIMUM 5 ROWS RIVETS 
EQUALLY SPACED EACH 
SIDE OF JOINT 

204050-1012-2A 
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(6) Lay out rivet hole pattern on upper splice 
plates and lower side of tubes as shown. 

(7) Maintaining proper alignment. assemble 
and securely clamp splice plates and tubes together. 

(8) Drill rivet holes in plates and tubes with 
No. 10 drill. Countersink lower holes with 100 degree 
countersink. Install blind rivets (item 44.1, table 2-1) 
in _upper half of splice and flush rivets (item 44.2 table 
2-1) in lower half of splice as shown. 

(9) If repair involves removal of skid shoe bolt 
sleeves, mark sleeve .locations using skid shoe as a 
template and install new sleeves. 

(10) Apply touchup coat of primer (C167). 
Apply final finish in accordance with TB746-93-2 and 
TM55-1500-204-25/ 1. 

(11) Damage to skid tubes beyond the limits for 
repairs by patching or insenion, as shown in figure 3-
4, requires replacement of skid tube. 

(12) Repair and treat corrosion damage to skid 
tube in accordance with TM 43-0106. 

3-17. Installation - Skid Tubes. a. Position skid 
tube saddles onto corresponding crosstubes. 

b. Align bolt holes in crosstube and saddles and 
install attaching bolts and washers. 

c. Lower helicopter to ground and remove lifting 
equipment. 

3-18. Painting - Skid Tubes. Refer to TB746-
93-2 and TM ~5-1500-204-25/ 1. 

3-19. SKID SHOES. 

3-20. Description - Skid Shoes. The skid shoe is 
a two-piece replaceable steel shoe secured along the 
lower surface of skid tube with bolts and steel 
washers. The purpose of the shoes is to prevent 
abrasion and damage to landing gear skid tubes when 
the helicopter contacts the ground. 

3-21. Removal - Skid Shoes. a. Raise the 
helicopter clear of ground by use of jacks or hoist 
(paragraph 1 -37 or 1 -48). 

3-10 

b. Remove the front and rear sections of skid 
shoes from skid tube by removing bolts and steel 
washers. 

3-22. Inspection - Skid Shoes. a. Inspect skid 
shoes for damage and for loose or damaged bolt 
insens, expander nut sleeve combination, and 
suitability for continued service. 

b. Inspect thickness of skid shoes for excessive 
wear. 

c. Inspect skid shoes for corrosion damage. (Refer 
to TM 43-0105.) 

d. Perform magnetic panicle inspection per TM 
43-0103 on skid shoes (4 and 5, figure 3-1 ). Inspect 
for cracks. 

3-23. Repair or Replacement - Skid Shoes. 
a. Replace excessively worn skid shoes, or shoes 
that do not meet inspection requirements (paragraph 
3-22) .. 

b. Remove and replace a·ny skid shoes or bolt 
insens that do not meet inspection requirements. 

c. For repairs and treatment of corrosion damage 
to skid shoes, refer to TM 43-0105. 

d. Remove loose or damaged insens in skid tube 
as follows: 

Premaintenance requirements for 
replacement of expander 

nut and sleeve 

Conditions Requirements 

Model All 

Pan No. or Serial No. All 

Special Tools (T4) 

Test Equipment None 

Suppon Equipment None 

Minimum Personnel Three 
Required 

Consumable Materials (C167), (C189) 



Condition Requirements 

Special Environmental None 
Conditions 

(1) Remove bolts and washers attaching skid 
shoes to skid tube and remove skid shoes from skid 
tube (paragraph 3-21 ). 

(2) Using a 0.260 inch drill, carefully drill the 
damaged or loose expander nut (2, figure 3-5) and 
sleeve ( 1) blind nut from skid tube (3). 

(3) Carefully drill off the countersunk portion of 
sleeve (1) head from skid tube (3). Do not damage the 
original drilled hole in the skid tube. 

(4) Remove the remaining portion of expander 
nut (2) and sleeve (1) using a 6/16 inch or smaller 
punch. 

(5) Remove damaged expander nuts (2) and 
sleeves (1) from skid tube (3). 

e. Apply a light coat of thinned primer (C167) to 
hole in skid tube. Using installation tool (T4), install 
new expander nut (2) and new sleeve blind nut (1) in 
skid tube (3). Refer to TM55-1500-204-25/ 1. 

Overtorquing the nut installation tool 
(T4) may result in cracking sleeve blind 
nut (1 ). 

f. Torque nut using.installation tool (T4) 216 TO 
240 inch-pounds. 

g. Remove nut installation tool (T4) from 
completed installation. 

3-24. Installation - Skid Shoes. a. Position aft 
skid shoe (4) to the mounting holes on skid tube (3). 
Install necessary bolts (6) and(thin steel)washers(5). 
Align forward skid shoe (7) overlapping the end of aft 
skid shoe (4) and install bolts (6) and (thin steel) 
washers (5). 

b. Lower the helicopter to ground (paragraph 1-
37 or 1-48). 

TM 55-1520-220-23-1 

3-25. Paint - Skid Shoes. Refer to TB746-93-2 
and TM 55-1500-204-25/1 . 

3-26. SKID SADDLES. 

3-27. Description - Skid Saddles. The skid 
saddles are installed on each skid tube, forward and 
aft, to hold the ends of the crosstube. The saddles are 
manufactured of formed aluminum alloy material and 
contoured to the shape of skid tube. The saddle 
assembly consists of two parts, inboard arid outboard, 
which are riveted together. The landing gear 
assembly requires four saddle assemblies, two on 
each skid tube. The saddle assemblies are secure to 
skid tube with blind rivets. 

3-28. Removal - Skid Saddles. a. Remove 
landing gear (paragraph 3-3). 

b. Remove skid tube (1, figure 3-1) (paragraph 3-
14). 

c. Drill out existing rivets attaching saddle to skid 
tube. 

d. Stand tube vertically to clear chips· and rivet 
collars from inside tube. 

e. Remove bolts securing saddles to skid tube. 

3-29. Inspection - Skid Saddles. a. Check skid 
saddles for damage and distortion. 

b. Inspect skid saddles for corrosion damage. 
(Refer to TM 43-0105.) 

c. Perform fluorescent penetrant inspection of 
skid saddles per TM 43-0103. 

3-30. Repair or Replacement - Skid Saddles. 
a. Replace saddles if damaged or distorted. 

b. Repair and treat corrosion damage to skid 
saddles in accordance with TM 43-0105. 

NOTE 
As a preventive maintenance measure, 
apply sealing compound, (C189), to 
fasteners securing saddle to side tube 
and saddle to crosstube prior to 
reinstallation of saddle fitting. This 
action will provide a tighter rivet to 
material installation and reduce the non­
interference fit between the hole and 
fastener. 
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NOTE 

Apply a light coat of primer (C117) to hole 
prior to lnttalllng nut and IINVI, 

0.313 
O.Slt 
INCH DIA. 
HOLE 
MAX. 

1. IINYI 
2. Nut, expander 
3. Skid tube 
4. Skid lhoe (aft) 
I. W11her 
I. Boh 
7. Skid shoe (forward) 

ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED. 

204O50•1010A 

figure 3.1. Skid 1hoe bolt lnHrt replaoement 
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3-31. Installation - Skid Saddles. a. Position 
saddles on skid tube. 

b. Install bolts attaching saddles to cross~ube. 

c. Install rivets and bolts securing saddles to skid 
tube. 

d. Install landing gear on helicopter(paragraph 3-
4). 

3-32. Painting - Skid Saddles. (Refer to TB 746-
93-2 and TM 55-1500-204-25/1.) 

3-33. TRUCK, GROUND HANDLING 
GEAR. (SINGLE WHEEL) 

3-34. Description - Ground Handling Gear. Two 
manually retractable wheel assemblies (figures 3-6 
and 3-7) are provided to facilitate ground handling 
of the helicopter. 

[-----==-=] 
To prevent po11ible damage to handling 
wheels, the forward portion of the skids 
should be raised by pulling the tall skid 
down while extending the wheels. To 
further prevent damage to ground 
handling gear equipment, release 
pre11ure slowly allowing the helicopter 
to be lowered slowly. 

3-36. Removal - Ground Handling Gear. a. If 
support rods (9, figure 3-6) are engaged, open valve 
(located on side of pump assembly (1 )), slowly, and 
retract ground handling gear. 

b. Detach support rod (9) from skids and stow in 
clips. · 

c. Press release pin on front of pump cradle 
assembly (3) from eyebolt of skid and lift ground 
handling gear from landing gear. 

3-38. Disassembly - Ground Handling Gear. 

Premalntenance requirements for 
dlaassembly ground handllng gear 

Conditions Requirements 

Model All 

TM 66-1620-220-23-1 

Condition Requirements 

Part No. or Serial No. All 

Special Tools (T6) 

· Test Equipment None 

Support Equipment None 

Minimum Personnel One 
Required 

Consumable Materials (C32), (C49), (C106), 
(C112), (C205) 

Special Environmental None 
Conditions 

NOTE 

Disassembly procedures are the same for 
opposite side of ground handling gear. 

a. Ground Handling Gear. 

(1) Pull ball-lock pin (10, figure 3-6) from rod 
assembly (9) and remove support rod assembly from 
axle assembly (8). · 

(2) Remove cotter pin (16), nut (16), and 
retainer (14) from axle assembly (8) and remove 
wheel assembly (17). 

(3) Disconnect flexible hose from tee on pump 
assembly (1) and from cylinder assembly (12). 

(4) Remove nuts, washers, and U-clamps 
attaching pump assembly (1) to pump cradle 
assembly (3) and remove pump. 

(6) Remove cotter pin and washer from 
lubrication pin (11) and remove lubrication pin from 
clevis of cylinder assembly (12). 

(8) Remove clevis from shaft of cylinder 
assembly ( 12). 

(7) Loosen setscrew (6) and remove cylinder 
anembly (12) from trunnion (4). 

(8) Remove cylinder a11embly arm (7) and 
1leeve (8) from axle 111embly (8). 

3-13 
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• 1 • Pump aaaembly 
2. Fill screen 
3 . Pump cradle aaaembly 
4. Trunnion 
5. Setscrew 
6. Sleeve 
7. Cylinder aaaem bly arm 
8. Axle assembly 
9. Support rod aaaembly 

NOTES: 

1. Apply a bead of grease (C 106) before 
assembly of wheel, and a light coat to 
axle shaft. 

2. Apply a bead of grease (C 106) before 
aaaembly of retainer. 

3. Apply air preaaure of 50 paig. 

CAUTION 

Grease (C111) may be used II an 
alternate. Do not intermix (C106) grease 
with (C 1 1 1) grease. 

SEE NOTE 3 -

*PART NO. BU953 PUMP ASSEMBLY 
SHOWN. ALTERNATE PUMP ASSEMBLY 
IS PART NO. 1730AH1 GOOO. 

~ 
EE NOTE 2 

204050-l 7 B 

Figure 3-8. Ground handling gear - dlu11embly 
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1. Seal 
2. Bearing 
3. Bearing race 
4. Wheel half (outer) 
I. Wheel half (Inner) 
e. Bearing race 
7. Bearing 
8. Seal 
9. Bolt (3 required) 

10. Washer (3 required) 
11 . Tube 
12. Tire 
13. Valve cllp (4 required) 
14. Screw (4 required) 
1 I. Washer (3 required) 
1 e. Nut (3 required) 

TM 66-1620-220-23-1 

NOTE 

Hand pack bearing with grease (C106). 
Grease (C111) may be used H an 
alternate. Do not intermix greue. Apply 
grease to bearing race and Hp of seal. 

204050-1009A 

Figure 3-7. Wheal a11embly, ground handling gear - diu1umbly 
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(9) After disassembly procedures have been 
accomplished to opposite side of ground handling 
gear, remove trunnion (4) from pump cradle assembly 
(3). 

b. Pump Assembly (Part No. BU963). (AVIM). 

(1) Remove retaining rings (1, figure 3-8) from 
two pins (2) and slide pins from handle assembly (3) 
and pump body (12). Remove handle assembly. 

(2) Remove screw (21) with preformed packing 
(22) from tank (23), and drain oil from tank. Discard 
packing. 

(3) Pull up on clip (5) until it bottoms, then using 
an adjustable spanner wrench, loosen and unscrew 
gland nut (7) from pump body (12). Pull clip/plunger 
assembly lrom pump body. 

(4) Remove spreader (11 ), three leather 
packings (9), rubber packing (10), support (8), and 
gland nut (7) from piston (6). Discard leather and 
rubber packings. 

(6) Pry out screen (27) from port of pump body 
(12). Remove screw (28), spring (29), ball (0.31-inch 
diameter) (30), spring (31 ), and ball (3/16-inch 
diameter) (32). 

(6) Remove screw (36). Grasp knob (35) and 
detach from valve stem (37). Unhook loop of spring 
(33) from pin on pump body (12). · 

(7) Slip knob (35) onto valve stem (37). Remove 
spring (38), (steel) washer (39), packing (40), and ball 
(0.31-inch diameter) (41). 

(8) Remove hexnut(24) and preformed packing 
(25). Twist tank (23) off pump body (12). Remove 
preformed packing (13). Discard packings. 

(9) Remove screw (19) and screen (20). 

(10) Remove valve body (18) from tie rod (26). 
Remove spring (16) and plunger(17)from valve body 
(18). 

c. Wheel Assembly. 

(1 ) Remove valve cap from valve stem and 
release all air pressure from wheel assembly. 

(2) Remove four screws (14, figure 3-7) and 
four valve clips (13) from outer wheel half (4). 
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(3) Remove three nuts (16), and three washers 
(15) from bolts (9). Remove three bolts (9) and three 
washers (10) from inner and outer wheel half (5 and 
4). 

(4) Remove inner wheel half (5) and outer 
wheel half (4) from tire (12). 

(6) Using a drift punch and hammer, tapseal(1) 
from outer wheel half (4) and remove bearing (2). 
Discard seal. 

(6) Using suitable bench press, press bearing 
race (3) from outer wheel half (4). 

(7) Remove seal (8), bearing (7), and bearing 
race (6) from inner wheel half (5) using same 
procedure as outlined in above sub-steps (5) and (6). 
Discard seal. 

(8) Remove tube (11) from tire (12). 

3-37. Cleaning - Ground Handling Gear. a. 
Clean all foreign particles from magnet assembly (14, 
figure 3-8) using clean cloth. 

I WARNING' 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with skin or eyes. 

b. Thoroughly clean recessed hole into which 
screen (20) fits, using solvent (C205). 

c. Thoroughly clean inside of valve body (18) 
using solvent (C205). 

d. Clean tie rod (26) using solvent (C205) to 
ensu~e clean passage through hole in end of tie rod. 

e. Clean all grease fittings with solvent (C205). 

f. Wash all parts with a soft bristle brush (C32) in 
solvent (C205) and allow to air dry. Blow dry passage 
hole in tie rod (26) with clean, filtered, compressed 
air. 

3-38. Inspection - Ground Handling Gear. 
a. Inspect ball-lock pins (10, figure 3-6) for damage, 
wear and distortion. 

b. Inspect wheels (17) for cracks and damage. 
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1 . Retaining ring 
2. Pin 
3. Handle asNmbly 
4. Handle 
6. Clip 
8. Piston 
7. Gland nut 
8. Support 
9. Leather packings 

10. Rubber packing 
11. Spreader 
12. Pump body 
13. Preformed packing 
14. Magnet 
16. Gasket 
18. Spring 
17. Plunger 
18. Valve body 
19. Screw 
20. Screen 
21 . Screw 

DETAIL A 

22. Packing 
23. Tank 
24. Hexnut 
26. Preformed packing 
28. Tie rod 
27. Screen 
28. Screw 
28. Spring 
30. Ball(0.31" dla.) 
31. Spring 
32. Ball (0.18" die.) 
33. Spring 
34. Pin 
36. Knob 
38. Screw 
37. Valve stem 
38. Spring 
39. Washer 
40. Packing 
41. Ball (0.31" die.) 
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Figure 3-8. Ground handling gear pump aaembly (Sheet 2 of 2) 

c. Inspect flexible hose (13) for leaks, fraying, 
breaks, abrasions, general condition, and 
serviceability. Check internal threads. 

d. Check lubrication pin (11) for damage, 
diltortion, and wear. 

•· Check internal threads of trunnion (4) for 
damage. Inspect setscrew (6) and its internal threads 
in trunnion for damage. Inspect threads for corrosion 
damage. (Refer to TM 43-0106.) 

f. Inspect lubrication pin (11) for serviceability. 
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g. Inspect release pin, suppon pin, and spring for 
damage or distonion. 

h. Inspect all lubrication fittings, for damage, 
wear, and suitability for continued service. 

I. Check axle assembly (8), pump cradle assembly 
(3), sleeve (8), and cylinder aBSembly arm (7)for wear, 
damage, and cracks. 

J. Check hydraulic cylinder assembly ( 12) for leaks 
and damage. Inspect cylinder wall of cylinder 
assembly (12) for corrosion. (Refer to TM 43-0106.) 



k. Check hydraulic pump assembly (1) for leaks 
a_nd damage. 

I. Inspect packings, seals, and gaskets of 
hydraulic pump for distortion, wear, or damage 
(figure 3-8). 

m. Inspect washers, screws, retaining rings, clips 
and springs of hydraulic pump for damage and 
serviceability (figure 3-8). · 

n. Inspect screens (20 and 27, figure 3-8) of 
hydraulic pump for damage and serviceability. 

o. Inspect balls (30, 32 and 41) of hydraulic pump 
for pitting, corrosion, and damage. 

p. Inspect hole in tie rod (26) for clear passage. 

q. Inspect bearings (2 and 7, figure 3-7) for 
galling, nicks, and cracks and freedom of rotation. 

r. Inspect bearing races (3 and 6) for nicks, 
scratches, roller grooves and cracks. 

•· Inspect inner and outer wheel halfs(4and 5)for 
nicks, scratches, gouges and warpage. 

t. Inspect bearing race area of inner and outer 
wheel halfs (4 and 5) for damage. 

u. Inspect tires (12) and tubes (11) for cracks, 
deterioration and serviceability. 

v. Inspect all hardware of wheel assembly (figure 
3-7) for serviceability. 

w. Inspect all components of ground handling 
gear assembly (figures 3-8, 3-7 and 3-8)forcorrosion 
damage. (Refer to TM 43-0105.) 

x. Magnetic particle inspect bolts (9, figure 3-7) 
for cracks per TM 43-0103. 

3-39. Repair or Replacement- Ground Handling 
Geer. •· Replace ball-lock pin (10, figure 3-8) if 
unserviceable. 

b. Replace cracked or damaged wheel ha Ifs (4, or 
6 figure 3-7), tires (12) or tubes (11 ). 

c. Replace bearings (2 or 7), seals (1), or bearing 
races (3) when cracked, damaged, or corroded. 
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d. Replace trunnion (4, figure 3-6) if internal 
threads are damaged or corroded. 

e. Replace lubrication pin ( 11 ) if damaged. 

f. Replace flexible hose (13) if leaking or 
damaged. 

g. Replace sleeve (6) or pump cradle assembly (3) 
if cracked or damaged. 

h. Repair pump assembly (1) if leaking, using 
service kit, Part No. JS953 (T6) as follows: 

· (1) Replace clip (5, figure 3-8), three leather 
packings (9) and rubber packing (10). 

(2) Replace filter screen (27) in hose port, 
spring (29), 0.31-inch ball (30), spring(31 ), and 0.19-
inch ball (32). 

(3) Replace spring (38), washer (39), packing 
(40), and 6/ 16-inch ball (41 ). 

(4) Replace preformed packings (13) and (25). 

(6) Replace screw (19) and screen (20). 

(6) Repair or replace any part that has 
corrosion. (Refer to TM 43-0105.) 

I. Repair cylinder assembly (12, figure 3-8), 'Part 
No. BUO9548 as follows: (AVIM) 

NOTE 

If hydraulic cylinder doe, not have 
piaton, Pert No. 330617. which i1 
machined for preformed packing and 
backup ring. requlaition new piston, Pert 
No. 330817. 

(1) Replace hydraulic cylinder if inside of 
cylinder ( 1, figure 3-9) has nicks, scratches, or pits 
deeper than 0.006 inch in cylinder wall. 

(2) Burnish scratches inside cylinder (1) that · 
are less than 0.006 inch deep, using abrasive cloth 
(C49). 

(3) Carefully slip new backup ring (3), over 
inboard end (end opposite clevis) of piston (4). Pa rt No. 
330817, and into packing groove. 
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0 
1. Cylinder 
2. Preformed Pecking 
3. Beckup Ring 
4. Piston 
IS. Preformed Packing 
e. Fitting (Union) 
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Figure 3-9. Cylinder a1Hmbly, BU0964B ground handling gear - dl1a11embly 

En1ure packing 11 not 1plrelled In groove. 

(4) Carefully sllp new preformed packing (2) 
over inboard end of piston (4) and into packing groove. 

(&) Saturate cylinder wall of cylinder (1) and 
preformed packing (2), backup ring (3) and piston (4) 
with hydraulic fluid (C112) or (C112.1) and insert 
pllton Into cylinder. 

(8) Remove fitting (6) and preformed packing (6) 
from cylinder (1 ). Discard packing. 

3-40. A111mbly- Ground Handling Geer. 

NOTE 

An application of hydraulic fluid (C112 
or C112. 1) will be applied to ell pecking, 
(leather or Nbber), platon, clip, end 
thread, prtor to e11embly. 

•· Ground Hendllng Geer. 

(1) ln11rt trunnion (4, figure 3-6) In pump 
cradle a11embly (3) with threaded openings facing 
aft. 

(2) A11emble pump 111embly (1 ), refer to 
followl ng 1tep b. 
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NOTE 

To pre pa re a new pump aNembly (1) end 
cylinder ■Hembly (12) for ln1tallation, 
remove pipe plug on each end drain 
original fluid. 

(3) Position spacer (18) betwHn .pump 
assembly ( 1) and pump cradle assembly (3) and in1tall 
two U-clamps, four w11heri, and four nuts. 

(4) Install cylinder a11embly(12) on each end of 
trunnion (4) to bottom out in hole. Loosen until 
hydraulic outlet is directed down. Secure cylinder 
assemblies t12) with setscrews. . 

(6) Position cylinder 1111mbly arm (7) on sleeve 
(6). Insert axle assembly (8) and secure with bolts. 
Insert sleeve and axle combination through pump 
cradle assembly (3) and install cylinder assembly arm 
(7) on opposite end. 

NOTE 

Hydraulic cylinder aHembly arm (7) 
mu1t be forward of wheel hub centerline 
1 .98 lnch11 (figure 3-10). 

(8) ln1tall cylinder a111mbly (12, figure 3-8) to 
clevis. With cylinder fully extended, adjust clevis to 
hold 1 .48-inch dimension (figure 3-10). 

(7) Po1ition 1upport rod 111embly(8, figure 3-8) 
on clevi1 pin and in1t1II bill-lock pin (10). 
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AB-CENTER OF AXLE 
XV-CENTER OF CLEVIS BOLT 
CO-CENTER OF WHEEL HUI 
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ALL DIMENSIONS ARE IN INCHES UNLESS OTHERWISE NOTED, 

Figure 3-1 o. Po1ltlonlng whHI cylinder and olevll 

(8) ln1t1II preformed packing (6, figure 3-9) and 
fitting (8) Into open port of cylinder a1sembly cylinder 
(1 ), 

(9) Connect two flexible hoses (13, figure 3-8) 
to fittings on cylinder Hl8mblies (12) and to tee on 
pump assembly (1 ). 

(10) Remove screw (21, figure 3-8) from tank 
(23). Fill pump assembly with clean hydraulic fluid 
(C112) or (C112.1 ), install screw (21 ). 

(11) Actuate pump handle several strokes. 

(12) Crack hydraulic hose at tee of pump. 

(13) Pump until no air can be expelled. Tighten 
hydraulic hose connection. 

(14) If air Is still present In hydraulic cylinder 
assembly (12, figure 3-8), refill pump and repeat 
procedures. 

(16) Tighten or replace any hardware as 
necessary. 

(18) Build up hydraulic pressure with pump 
and . check for · leaks. Extend and retract ground 
handling w_heels to ensure proper operation. 
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(17) Testing- ground handling gear hydraulic 
cylinder (12, figure 3-6). 

(a) Pump until overload in hydraulic pump 
goes off with cylinder against trunnion stop. 

(b) Check for leaks. 

(c) Release pressure and pump cylinder 
piston out half-way. Allow to stand a few minutes. 

(d) Check for leaks. 

b. Pump Assembly, Part No. BU963. (Figure 3-
8). (AVIM). 

All parts must be thoroughly cleaned and 
a11embled In a clean dust free are.a. 

(1) Insert spreader (11, figure 3-8) in pump 
body (12), flat side down. 

(2) Slide support (8) onto piston (6). 

NOTE 

The "V" must face away from groove on 
piston. 

(3) Dip two leather packings (9), one rubber 
packing (10), and third leather packing in hydraulic 
fluid (C112) and (C112.1) and assemble in the order 
as shown. 

NOTE 

The "V" on packing must rest on brass 
spreader. 

(4) Insert piston (6) with packings installed into 
pump body (12). 

(15) Install and tighten gland nut (7) using an 
adjustable spanner wrench. 

(8) Replace clip (6). 

(7) Insert 0.19-inch ball (32), spring(31 ), 0.31-
inch ball (30), and spring (29). Install screw (28). 

(8) Install new filter screen (27) in hose hole. 
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(9) Insert 0.31-inch ball (41 ), packing (40), 
washer (39) and spring (38) into pump body (12). 

~:;;~ 
Do not overtighten knob (36). 

(10) Install valve stem (37) in pump body (12) 
down against ball (41) by slipping knob (36) onto stem 
and tightening. · 

· (11) Remove knob (36) from stem (37). 

(12) Position spring (33) over knob (36) and 
hook one eye of spring onto pin (34). Place knob and 
spring over valve stem (37) and hook eye of spring 
onto pin (34) in pump body (12). 

NOTE 

Do not place knob onto hex of valve 
stem. 

(13) Hold pump body (12) and valve stem (37) 
firmly and twist knob (35) to the left two faces of the 

. hex. Push knob onto hex of valve stem at this position. 
Insert flat head socket screw (36) and tighten. Try 
knob action to see if closing is positive. If action is not 
positive, move knob to the left another face on hex. 

NOTE 

Knob and valve stem should work free 
and valve should cloH firmly when 
opened and releaHd. 

An improperly operating valve means 
improper anembly and an inoperative 
pump. 

(14) Install new screen (20) In pump body (12) 
and secure with screw (19). 

(115) Install plunger (17) and spring (16) in valve 
body (18). Screw tie rod (26) into valve body (18), and 
position in tank (23). 

(18) Install gasket (16) and preformed packing 
(13) and a88emble tank (23) to pump body (12). 



(17) Install preformed packing (25) and hexnut 
(24) and tighten hexnut lightly. Rotate tank so that 
filler hole is on top and in line with pump handle. 
Tighten hexnut (24). 

(18) Replace tank filler hole screw (21) and 
packing (22). 

(19) Position handle assembly(3)topumpbody 
(12) and secure with two pins (2) and four retaining 
rings (1 ). 

(20) Testing - ground handling pump (figure 
3-8). 

(a) Fill the oil tank to proper level with 
hydraulic fluid (C112) or (C112.1 ). 

(b) Connect a 10,000 psi pressure gage to 
outlet hole. 

(c) Operate pump until pressure builds up 
and overload valve unloads. Proper setting is 8300 
TO 8800 psi. If pressure goes to high, turn tie rod (26) 
counterclockwise using a screwdriver. If pressure is 
too low, turn rod clockwise. Test and readjust as 
required until proper setting is obtained. 

(d) When proper setting is obtained, tighten 
hexnut (24). 

NOTE 

Hold tie rod in position using screwdriver 
in slot to prevent rod tuming with nut. 

c. Wheel Auembly. 

(1) Using a bench press, press bearing race (3, 
figure 3-7) into wheel half (4). 

(2) Using a bench press, press bearing race (6) 
into wheel half (5). 

(3) Hand pack bearings (2 and 7) with grease 
(C106). 

(4) Apply a coat of grease (C106) to surface of 
bearing races (3 and 6) and inner area of lipof seals(1 
and 8). 
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(6) · Install bearing (2) into bearing race (3). 
Position seal (1) to wheel half (4) and press seal into 
~avity until it bottoms against bearing. 

(6) Install bearing (7) into bearing race (6). 
Position seal (8) to wheel half (5) and press seal into 
cavity until it bottoms against bearing. 

(7) Install tube (11) into tire (12). 

(8) Install valve stem of tube (11) through hole 
in wheel half (4) and press wheel half into tire. 

(9) Install wheel half (5) into opposite side of 
tire and align bolt holes. 

(10) Install three bolts (9) with three washers 
(10) through both wheel halfs (4 and 5). 

(11) Install three washers (15) and three nuts 
(16) to bolts (9). 

(12) Install four valve clips(13)andfourscrews 
(14). 

I WARNING' 

Face of wheel half will be facing to your 
left and right aide when inflating tire to 
maximum air pre11ure. 

(13) Inflate tire to 60 psig air pressure. 

(14) Install wheel assembly to axle of ground 
handling gear (paragraph 3-47). 

3-41. Painting - Ground Handling Gear. Clean 
components in accordance with TM 55-1500-204-
25/1. Paint or touch up components in accordance 
with TB 746-93-2 and TM 55-1500-204-25/1 . 

3-42. WHEELS, TIRES AND TUBES -
GROUND HANDLING GEAR. (SINGLE 
WHEEL) . ' 

3-43. Description - Ground Handling Tires. Each 
ground gear assembly has two 7.00-6, 6-ply rating, 
type Ill aircraft tires. 
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NOTE 

Tires and tubes shall be stored under 
normal temperature conditions if 
possible. If it becomes necessary to store 
tubes at subnormal temperatures. 
partially inflate them in order to remove 
creases and folds. Tires and tubes shall 
be warmed before mounting so normal 
handling will not flex them to the point of 
cracking. When not in use. ground 
handling wheels shall be removed from 
helicopter and placed In warm storage. If 
tires become frozen to the ground. they 
can be released by heat application or by 
over-inflation. Under no circumstances 
shall the applied heat exceed 160 
degrees F (71.1 degrees C). If tires are to 
be released by over-inflation. they may 
be inflated to one and one-half times 
normal pressure (60 psig) or to a 
maximum of 76 psig. 

3-44. Removal - Ground Handling Tires. 
Remove ground handling gear from skid. Remove 
either wheel assembly from axle assembly (8, figure 
3-6) by removing cotter pin (16), nut(15), and retainer 
(14). Remove wheel assembly (17). 

3-46. Inspection - Ground Handling Tires. 
Inspect tires for cuts, excessive wear and 60 psig air 
pressure. 

3-46. Repair or Replacement- Ground Handling 
Tires. a. Replace tire if badly cut or excessively 
vvom. 

b. Inflate tire to 60 psig air pressure. 

c. Repair or replace tires as required. (Refer to TM 
65-2620-200-24). 

3-47. Installation - Ground Handling Tries. 
a. Apply a bead of grease (C106) around inboard end 
of axle shaft. 

b. Place wheel assembly ( 17. figure 3-6) on axle 
assembly (8). 

c. Apply a bead of grease (C 106) adjacent to seal 
lip and axleshaft, around entire circumference of axle 
and install retainer(14), nut(15). Tighten nut(15)and 
secure with cotter pin (16). 
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3-48. TRUCK, GROUND HANDLING 
GEAR (DUAL WHEEL). 

3-49. Description - Ground Handling Gear. Two 
ground handling gear assemblies (figure 3-11) are 
provided to allow moving helicopter on the ground. 
Each assembly consists of two wheels (16) on an 
offset axle (19), a supporting cradle assembly (5), and 
a hand-operated hydraulic pump (1) with two 
hydraulic cylinders (7) which actuate axle (19) to 
extend or retract wheels. The cradle assembly (5) is 
mounted to eyebolts on landing gear skid by means of 
a fixed rear pin and a spring-loaded front pin. 

NOTE 

To prevent possible damage to handling 
wheels. the forward portion of the skids 
should be raised by pulling the tail skid 
down while extending the wheels. To 
further prevent damage to ground 
handling gear equipment. release 
pressure slowly allowing the helicopter 
to be lowered slowly. 

3-60. Removal - Ground Handling Gear. If 
support rods (18) are engaged. release hydraulic 
pressure and raise wheels ( 16) to detach rods from 
skids and stow in clips. Press release pin (30) on rear 
of cradle assembly (5) to withdraw support pin (29) 
from eyebolt. Lift off handling gear assembly. 

Premaintenance requirements for ground 
handling gear assembly 

Conditions Requirements 

Model All 

Part No. or Serial No. All 

Special Tools (T6) 

Test Equipment None 

Support Equipment None 

Minimum Personnel One 
Required 



Condition Requirements 

Consumable Materials (C32), (C49), (C106), 
(C111 ), (C112), (C112.1 ), 
(C205), (C211) 

Special Environmental None 
Conditions 

3-61. Dl1111embly - Ground Handling Gear. 

NOTE 

DIN11embly procedure, are the Mme for 
opposite aide of ground handling gear. 

a. Ground Handling Gear. 

(1) Remove ball-lock pin (17, figure 3-11) and 
remove support rod (18) from axle (19). 

(2) Remove wheel (16) with tire and tube 
assembled (paragraph 3-59). 

(3) Disconnect and remove flexible hose (8) 
· from tee on hydraulic pump (1) and hydraulic cylinder 
(7). 

(4) Remove nuts (22) and washers (21) and lift 
U-bolts (4) attaching hydraulic pump (1) to cradle 
assembly (5). Remove hydraulic pump (1 ). 

(6) Remove cotter pin (27), washer (24), and 
lubricator pin (23), attaching ram arm (2) to clevis (25) 
of hydraulic cylinder (7). 

(8) Back out set screw(3) and remove hydraulic 
cylinder (7) from trunnion (9). Using clevis (25) as 
handle, hold ram housing or cylinder. Separate ram 
piston from cylinder. 

(7) Remove lubrication fitting (32), unscrew 
and remove connecting pin (31) and release pin (30). 
When connecting pin (31) is removed, support pin 
(29) can be released and spring (28) will slide from 
cradle. 

(8) Remove trunnion (9) from cradle (5). 

3-62. Cleaning - Ground Handling Gear. 
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I WARNING. 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of solvent vapors 
and contact with akin or eyes. 

a. Wash all parts with a soft bristle brush (C32) in 
solvent (C205) and allow to air dry. 

3-63. Inspection - Ground Handling Gear. 
a. Inspect ball-lock pin (17, figure 3-11 )for damage, 
wear and distortion. 

b. Inspect lubrication pin (23) for damage, wear, 
and distortion. 

c. Inspect internal threads of trunnion (9) for 
damage and set screw (3) and its internal threads in 
trunnion for damage. 

d. Inspect connecting pin (31 ), support pin (29) 
and spring (28) for damage or distortion. 

e. Inspect flexible hoses (8) for leaks and damage. 

f. Inspect axle (19), cradle assembly (5), and 
sleeve for wear and cracks. 

g. Inspect hydraulic cylinder assembly (7) for 
leaks or damage. 

h. Inspect hydraulic pump (1) for leaks and 
damage. 

I. Inspect all parts of hydraulic pump for wear or 
damage. 

j. Inspect screens of hydraulic pump (1) for 
damage. 

k. Inspect balls in hydraulic pump (1) for pitting, 
damage, and corrosion. 

I. Inspect hole in tie rod (26, figure 3-8) for 
clearance and no obstructions. 

m. Visually inspect wheels (18, figure 3-11) for 
cracks. 

3-64. Repair or Replacement- Ground Handling 
Gear. a. Replace ball-lock pin (17, figure 3-11) if 
unserviceable. 
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*PART NO. BU953 PUMP ASSEMBLY 
SHOWN. AL TERNA TE PUMP ASSEMBLY 
IS PART NO. 1730AH1 GOOO. 

<i- --~ ✓ 
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* 1 

NOTES: 
4 

23 

1. Apply a bead of grease (C 108) before 
aNembly of wheel, and a light coat to 
axle ahaft. 

2. Apply a bead of grease (C 108) before 
aNembJy of retainer. 

3. Apply air preaaure of 60 plig. 

•1. Hydraulic pump 
2. Ram arm 
3. Setacrew 
4. U-bolta 
15. Cradle anembly 
I. HOM and fitting, 
8. Reducer and fitting• 
7. Hydraulic cylinder 
9. Trunnion 

10. Bolt 
11. Clip 

12. Nut 
13. Retain• 
14. Nut 
115. Cotter pin 
11. Wheel aasembly 
17. Ball lock pin 
18. Suppon rod 
19. Axle 
20. Eyebolt 
21. Waaher 
22. Nut 

Grease (C111) may be used aa an 
alternate. Do not intermix (C108) greHe 
with (C 111) greaae. 

fe cp 
·M 

' ~ 
, I 
"---' 

205050-1002C 

23. Lubricator pin 
24. Waaher 
26. Clevia 
28. Setacrew 
27. Cotter pin 
28. Spring 
29. Suppon pin 
30. Releaae pin 
31. Connecting pin 
32. Lubricator fitting 

Figure 3-11. Ground handling g~•r - disassembly 
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.b. Replace lubrication pin (23) if worn or 
distorted. 

c. Replace trunnion (9) if the internal threads are 
damaged. 

d. Replace lubrication fitting (32) if damaged. 

e. Replace connecting pin (31) and support pin 
(29) and spring (28) if damaged. 

f. Replace flexible hose (8) if leaking or damaged. 

g. Replace axle (19) or cradle assembly (5) if 
cracked or damaged. 

h. Repair hydraulic pump if leaking. UH service 
parts kit (Part No. JS963) (T6), (figure 3-8). 

(1) Replace the following parts in hydraulic 
pump: 

(a) Replace clip (5, figure 3-8) rubber and 
leather packings (9 and 10). 

(b) Replace filter screen (27), discharge valve 
spring (29), 0.31 inch ball (30), suction valve spring 
(31), and 0.19 inch ball (32). 

(c) Replace release valve spring (38), washer 
(39), packing (40), and 0.31 inch ball (41 ). 

(d) Replace preformed packings (13 and 25), 
screw (19), and screen (20). 

(2) Remove hydraulic pump from ground 
handling gear. 

(a) Release hydraulic pressure by turning T­
handle valve on pump (1, figure 3-11) to open 
position. 

(b) Place suitable vessel to catch fluid. 
Disconnect hydraulic hose from tee fitting on pump. 
Cap the hoses. Remove fitting (6) from pump (1) and 
install plug. 

(c) Remove four nuts (22) and washers (21) 
from U-bolts (4) to detach hydraulic pump (1) from 
cradle assem~ly (6). Keep the U-bolts with pump. 
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(3) Disassemble hydraulic pump as follows: 
(AVIM) 

(a) Remove retaining rings (1, figure 3-8) 
fulcrum pins (2) and separate handle assembly (3) 
from pump body (12). 

(b) Remove filler screw (21) with preformed 
packing (22) from tank (23), and drain oil from tank. 
Discard packing. 

(c) Pull out piston (6) and remove clip (5) by 
spreading clip slightly. Unscrew gland nut (7) using 
adjustable spanner wrench and remove support (8), 
leather packings (9), rubber packing (10) and spreader 
(11 ). 

(d) Remove filter screen (27, figure 3-8). 
Remove screw (28), spring (29), ball (30), spring (31 ), 
and ball (32). 

(e) Remove screw (36). Grasp knob (35) and 
detach from valve stem (37). Unhook loop of spring 
from pin on pump body. Slip knob (35) onto valve stem 
(37). Remove spring (38), steel washer (39), packing 
(40), and 0.31 inch diameter ball (41). · 

(f) Remove nut (24) and packing (25). Twist 
tank (23) off pump body (12). Remove seal (13). 

(g) Remove screw (19) and screen (20). 
Discard screen. 

(h) Remove overload valve body (18) from tie 
rod (26). Remove spring (16) and plunger (17) from 
body(18). -

(4) Cleaning. 

(a) Clean all foreign particles from magnet 
assembly (14, figure 3-8) using clean cloth. 

I WARNING' 

Cleaning solvent is flammable and toxic. 
Provide adequate ventilation. Avoid 
prolonged breathing of s_olvent vapon, 
and contact with skin or eyes. 

(b) Thoroughly clean recessed hole into 
which screen (20) fits, using solvent (C205). 

(c) Thoroughly clean inside of valve body (18) 
using solvent (C205). 
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(d) Clean rod (26) using solvent (C206) to 
assure clear passage through hole in end of rod. 

(6) Reassemble hydraulic pump. 

(a) Insert trunnion (9, figure 3-11) In cradle 
assembly (6) with threaded openings aft. (AVIM) 

(b) Insert spreader (11, figure 3-8) in pump 
body (12), flat side down. 

(c) Slide support (8) onto piston (8). 

NOTE 

The "V" must face away from groove on 
pl1ton. 

(d) Dip two leather packings (9), one rubber 
packing (10), and third leather packing (9) in hydraulic 
fluid (C112) or (C112.1) and assemble in the order 
shown in figure 3-8. 

NOTE 

The "V" on packing mu,t re,t on bra11 
1preader, 

(e) Drive piston (6) with packing down 1olid, 
u1lng medium weight hammer on Hating tool. 

(f) Remove packing guide. 

(g) ln1t1II and tighten gland nut (7) u1ing an 
adjustable spanner wrench. 

(h) Replace clip (5). 

(I) Insert ball (32), 1prlng (31 ), ball (30), and 
spring (29). Install screw (28). 

(J) Install filter screen (27) In hose hole. 

(k) Insert ball (41 ), packing (40), washer (39) 
and spring (38) into pump body (12). 

Do not overtlghten knob (35). 

(I) Install valve stem (37) in pump body (12) 
down against ball (41) by slipping knob(36)onto stem 
and tightening. 
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(m) Remove knob (36) from valve stem (37). 

(n) Position spring (33) over knob (36) and 
hook one eye of spring onto pin (34). Place knob and 
spring over valve stem (37) and hook eye of 1pring 

• onto pin (34) in pump body (12). 

(o) Hold pump body (12) and valve stem (37) 
firmly and twist knob (36) to the left two facea of the 
hex. Push knob onto hex of valve stem at this position. 
Insert flat head socket screw (36) and tighten. Try 
knob action to see if closing is positive. If action i1 not 
positive, move knob to the left another face on hex. 

An Improperly operating valve mean, 
Improper 11Hmbly and an Inoperative 
pump, 

NOTE 

Knob and valve item 1hould work free 
and valve 1hould cloN firmly when 
opened and releaNd. 

(p) Install 1cr11n (20) in pump body (12) and 
secure with screw (19). 

(q) ln1tall plunger (17) and 1pring (18) in 
valve body (18). Screw tie rod(28)1ntovalve body(18), 
and po1itlon In tank (23). 

(r) tnstall gasket (16) and preformed packing 
(13) and 1111mble tank (23) to pump body (12). 

(1) Install preformed packing (26) and nut(24) 
and tighten nut lightly. Rotatetanksothatflllerhole 11 
on top and In line with pump handle. Tighten nut(24). 

(t) Replace tank filler hole acrew (21 ). 

(u) Position handle 111embly (3) to pump 
body (12) and secure with pins (2) and retaining ring, 
(1 ). 

(8) Testing - ground handling pump. 

(a) Fill the oil tank to proper level with 
hydraulic fluid (C112) or (C112.1) (paragraph 3-66). 

(b) Connect a 10,000 psi pre11ure gage to 
outlet hole. 



(c) Operate pump until pressure builds up 
and overload valve unloads. Proper setting is 8300 
TO 8800 psi. If pressure goes too high, turn tie rod 
(26) counterclockwise using a screwdriver. If 
pressure is too low, turn rod clockwise. Test and 
readjust as required until proper setting is obtained. 

(d) When proper setting is obtained, tighten 
nut (24). 

I. Repair hydraulic cylinder (figure 3-12). (AVIM) 

(1) Remove hydraulic cylinder as follows: 

(1) Remove cotter pin (27, figure 3-11 ), 
washer (24), end pin (23) attaching ram arm (2) to 
clevis (26) of hydraulic cylinder (7). 

(b) Back out setscrew (3) and remove 
hydraulic cylinder (7) from trunnion (9). Using clevis 
(26) as handle, hold ram housing or cylinder. 
Separate cylinder piston from cylinder. 

(c) Remove lubrication fitting (32), unscrew 
and remove connecting pin (31) and release pin (30). 
When connecting pin (31) is removed, support pin 
(29) can be released and spring (28) will slide from 
cradle. 
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(d) Remove trunnion (9) from cradle 
assembly (5). 

J. Repair hydraulic cylinder (7, figure 3-11) Part 
No. BU0964B as follows: (AVIM) 

NOTE 

If hydraulic cylinder does not have 
pl1ton, Part No. 330917, which 11 
machined for preformed packing and 
backup ring, requl1ltlon new pl1ton, Part 
No. 330917. 

(1) Replace hydraulic cylinder if inside of 
cylinder (1, figure 3-12) has nicks, scratches, or pits 
deeper than 0.001 inch in cylinder wall. 

(2) Burnish scratches inside cylinder (1) that 
are leu than 0.006 inch deep, using abrasive crocus 
cloth (C49). 

(3) Carefully slip new backup ring (3), over 
inboard end (end opposite clevis) of piston (4). Part No. 
330617, and into packing groove. .. 

0 
1. Cyllnder 
2. Preformed Pecking 
3. leckup Ring 
4. Platon 
&. Preformed Packing 
I. Fitting (Union) 

Figure 3-12. Cylinder assembly, ground handling gear - disassembly 

204050-16D 
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Ensure packing i1 not spiralled In groove. 

(4) Carefully slip new preformed packing (2) 
over inboard end of piston (4) and into packing groove. 

(6) Saturate cylinder wall of cylinder (1) and 
preformed packing (2), backup ring (3) and piston (4) 
with hydraulic fluid (C112) or (C112.1) and insert 
piston into cylinder. 

(6) Remove fitting (6) and preformed packing (5) 
from cylinder (1 ). Discard packing. 

3-66. Installation - Ground Handling Gear -
Hand Pump and Hydraulic Cylinder. a. Prepare a 
new hydraulic pump (1, figure 3-11) and hydraulic 
cylinder assembly(7)for installation by removing pipe 
plug on each end and drain original fluid. 

b. Install hydraulic cylinder(12) on ground handling 
gear as follows (figure 3-6): 

(1) Insert trunnion (4) through cradle assembly (3) 
with set screws (5) removed and holes facing up. 

(2) Install cylinder assembly (12) on each end of 
trunnion (4). Visually insure that threads fill set screw (5) 
hole after cylinder assembly is aligned in the 
downward position. Install set screw (5). 

(3) Assemble cylinder arm (7) and axle assembly 
(8) on sleeve (6) and secure with bolts. Insert assembly 
through cradle assembly (3) and assemble opposite 
end. Insure cylinder arm (7) is forward of wheel hub 
center line 1.98 inches (figure 3-10). 

c. Install hydraulic pump on ground handling gear 
as follows: 

(1) Position hydraulic pump (1, figure 3-11) on 
cradle assembly (5). Install U-bolts over pump and 
through flange of cradle assembly and secure with 
washers and nuts. 

(2) Install reducer and fitting (6) in outlet, 
aligning open ends of tee across end of pump 
cylinder. 

(3) Install cylinder clevis (26) with hydraulic 
cylinder full, extended and adjust clevia to hold 1.48 
inchea dimenaion, 
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(4) Insert support pin (29, figure 3-11) in aft end 
of cradle assembly (5), align holes and secure with 
spring pin. 

(6) Insert release pin (30) in upper forward hole 
of cradle. Insert spring (28) and support pin (29) in 
forward hole of cradle, align holes in both pins and 
install connecting pin (31 ). 

(8) Attach support rod (18) to clevis (25) and 
insert ball-lock pin (17). 

(7) Connect hose (8) from cylinder (7) to outlet 
tee of pump. 

(8) Fill pump with hydraulic fluid (C112) or 
(C112.1 ). 

(9) · Pump handle several strokes. 

(10) Crack hydraulic hose at tee of pump. 

(11) Pump until no air can be expelled. Tighten 
hydraulic hose connection. 

(12) If air is still present in hydraulic cylinder 
(7), refill pump and repeat procedures. 

(13) Tighten or replace any hardware as 
necessary. 

(14) Build up hydraulic pressure with the pump 
to check for any possible leaks. Extend and retract the 
ground handling wheels to ensure that system 
functions properly. 

d. Testing - ground handling gear hydraulic 
cylinder (7, figure 3-11 ). 

(1) Pump until overload in hydraulic pump goes 
off with cylinder against trunnion stop. 

(2) Check for leaks. 

(3) Release pressure and pump cylinder out 
halfway. Allow to stand a few minutes. 

(4) . Check for leaks. The hydraulic cylinder is 
ready when no leaks are found. 

1-55, 1. Ground H■ndllng 0-■r Hydr■ ullc Pump 
(Power-Packer) P/N HP9902-41•10. 

1-55.2. Dl1auembly • Hydr■ullc Pump. 

•• Remove plung~r cross pin (3, figure 3-12.1) 
and beam pin (28). Separate handle from base; 



It. Remove tank filler plug (25) and copper 
gasket (23). Drain oil from reservoir. 

c. Pull out plunger (4). Unscrew pocking nuts 
(5) using packing nut tool (figure 3-12.1 ). Remove 
pocking (6, figure 3-12.1 ), cup retainer (7), pump 
cups (8), and spreader (9). 

d. Unscrew valve plug (33), outlet check spr­
ing (32) and balls (31 and 30). 

e. Remove return spring· (20). Remove screw 
(15) and lockwasher (14). Grasp handle (13) and 
detach from release spindle (12). Remove spindle 
(12), release packing nut (19) and release pack­
ings (18). 

f. Twist reservoir assembly (24) off pump• base 
(10). Remove reservoir shim washers (26). 
Remove relief valve (22) and copper gaskets (23). 
Remove screen (21). 

3-55.3. Cleanlng • Hydraullc Pump. 

a. Clean screen (21) using solvent (C205). 

I,. Thoroughly clean relief valve (22) using sol­
vent (C205). 

3-55.4. Inspection • Hydraullc Pump. 

a. Inspect packings, seals and gaskets for 
. distortion, wear or damage. 

It. Inspect washers, screws, retainers, pins, 
and springs for damage and serviceability. 

c. Inspect balls (30 and 31) for pitting, corro­
sion or damage. 

3-55.5. Repair or Replacement • Pump (Service 
Kit P/N KH9000). 

a. Replace copper gaskets (23). 

I,. Replace packing (6), cup retainer (7), pump 
cups (8) and spreader (9). 

c. Replace release packings (18). 

d. Replace outlet check · spring (32), balls (30 
and 31). 
3-55.6. Repair • Hydraullc lam, P/N 
Cl-1003-31-02 (Service Kit P/N KC1013) (figure 
3-12.3). 

a. Carefully slip over the plunger and in the 
sequence indicated, the disc (4), V cup (5); cup 
separator (6), V cup (7), cup separator (6), V cup 
(5), spreader (8) and spring washer (9). 

It. Assemble retaining nut (10) onto plunger 
and tighten. 

c. Burnish scratches inside hydraulic ram 
cylinder that are less than ~.005 inch deep, using 
crocus cloth (C49). 
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d. Replace hydraulic ram if inside of cylinder 
has nicks, scratches or pits deeper than 0.005 
inch. 

3-55.7. Rea ... mltly • Hydraulic Pump 

a. Install relief valve (22, figure 3-12.1) and 
copper gaskets (23) into pump base (10). 

It. Install screen (21 ). 

c. Assemble reservoir (24) to pump base, using 
reservoir shim washers (26 and 27) as required to 
align filler plug on top of reservoir to top of 
pump ±. 100. The maximum number of shims to 
be used is four. 

d. Assemble release spindle subassembly as 
follows: Dip release packings (18), release pack­
ing nut (19) and release spindle (12) in hydraulic 
fluid (Cl 12). Screw release spindle (12) into 
release packing nut (19). Place two release pack­
ings (18) on spindle so that the non-skin sides are 
t~ether. 

e. Assemble release spindle subassembly into 
pump base. Tighten release packing nut (19) un­
til release packings (18) bottom out in pump 
base. Loosen release packing nut (19) and 
retighten to a torque of 20 inch-pounds. 

f. Install balls (30 and 31) and outlet check 
spring (32). Screw in valve plug. 

I• Insert spreader (9), pump cups (8), cup re­
tainer (7) and pocking (6). Screw in packing nuts 
using pocking nut tool. Insert plunger (4). 

h. Install handle into pump base. Insert beam 
pin (28) and plunger cross pin (3). 

I. Install tank filler plug (25) and gasket (23). 

3-55.1. THtlng • Hydraulic Pump P/N 
HP-9902-41-10. 

a. Fill the oil tank to proper level with 
hydraulic fluid (Cl 12). 

It • . Connect pump to test stand. Operate pump 
to check setting of relief valve (22). Relief valve 
should function at 8500 ± 300 psi. If pressure is 
not within range replace relief valve. Proper 
relief valve setting is to be specified when order­
ing valve. 

c. Release pressure and pump up to 8000 psi. 
Observe for 15 . seconds. Leakage "in excess of 
500 psi is cause for rejection. 

3-68. Painting - Ground Handling Gear. Clean 
components in accordance with TM 55-1500-204-
26/1. Paint or touchup components in accordance 
with TB 746-93-2. Do not paint tires. 
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P11ure 1-12, 1, Oroultd H•ntflln1 o .. , Pu111, P / N HP-ft02-41-10 (lhHt 1 of 2) 



1. Handle 
2. Beam 
3, Plunger cross pin 
4. Plunger 
5, Packing nut 

*6. Packing 
*7, Cup retainer 
*8. Pump cup 
*9. Spreader 
10. Base 
11. Reducer bushing 
12. Release spindle 
13. Handle 
14. Lockwasher 
15, Caps crew 
16. Washer 

*Components of kit KH9000 

17. 
*18. 

19, 
20. 
21. 
22. 

*23, 
24. 
25. 
26. 
27. 
28. 
29, 

*30, 
*31. 
*32. 
33, 
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Capscrew 
Release packing 
Release packing nut 
Return spring 
Screen 
Relief valve 
Gasket (copper) 
Reservlor 
Filler plug 
Reservlor shim washer 
Shim washer 
Beam pin 
Cotter pin 
Ba11(0,21871nch diameter) 
Ball(0,3125 Inch diameter) 
Outlet check spring 
Valve plug 

figure 3,12, 1, Ground Henllllng ONr Pump P/N HP,9902,41•10 Clheet 2 of 21 

I 

0, 109 INCH DIA 
PRESS FIT 

• PIN 

0.730 IN. DIA. 

r 
C I ::1 -

5.00 INCHES 
--1--0.547 IN. 

- 0.120 IN. 
H~X. 

figure I• 12,2, Pocking Nut Tool 

- o.so IN 

--

en 
LI.I :c u 

I I z -I .... I 

I I 0 
I I 0 

• 

__ U 
I I I 0.31 IN DIA. u CROSSBAR 

(125 H. I. FINISH 
UNLESS SPECIFIED) 
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1 CYLINDER BASE 
2 THREAD PROTECTOR 
3 PLUNGER 

* lt DISC 

* 5 V CUP 

* 6 CUP SEPERATOR 

* 7 V CUP 
* 8 SPREADER 

* 1i 
SPRING WASHER 

* RRETAINING NUT 

* COMPONENTS OF KIT 
P/N KC1O13 

fl9ure 1-12.S. Hydnaullc Rem 



SECTION II - SKIDS/STRUTS 

(Not Applicable) 

SECTION Ill - FLOATS 

(Not Applicable) 

SECTION IV - SKIS 

(Not Applicable) 

SECTION V - BRAKES 

(Not Applicable) 
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