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TECHNICAL MANUAL

AVIATION UNIT AND INTERMEDIATE
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HELICOPTERS

This manual supersedes TM 55-1520-210-23-2, 20 February 1979, including all changes.
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30 SEPTEMBER 1987






URGENT

TM 55-1520-210-23-2

Ci12
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
No. 12 WASHINGTON, D.C., 5 August 1997

Aviation Unit and Intermediate
Maintenance Instructions

ARMY MODEL UH-1H/N/EH-1H/X HELICOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-210-23-2, 30 September 1987, is changed as follows:

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

Remove Pages Insert Pages
9-93 and 9-94 B-93] and

............ 0-04 1] and 9-94.2]

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

By Order of the Secretary of the Army:

DENNIS J. REIMER
General, United States Army
Official: Chief of staff

&é{ B. HUDSON

Administrative Assistant to the

Secretary of the Amy
03867

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 1408 requirements for

TM 55-1520-210-23-2.
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URGENT
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 11 WASHINGTON, D.C., 04 April 1997

Aviation Unit and Intermediate
Maintenance Instructions

ARMY MODEL UH-1 HN/EH-1 H/X HELICOPTERS
DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited
TM 55-1520-210-23-1, 30 September 1987, is changed as follows:

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

Remove Pages Insert Pages
9-93 and 9-94 9-93 and 9-94
2. Retain this sheet in front of manual for reference purposes.
By Order of the Secretary of the Army:

DENNIS J. REIMER
Official: General, United States Army
Chief of Staff
JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army
03230

DISTRIBUTION:

To be distributed in accordance with DA Form 12-31-E, block no. 1408 requirements for TM 55-1520-210-
23-2.



TM 55-1520-210-23-2
c1o0

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

DENNIS J. REIMER
Official: General, United States Army
Chief of Staff
JOELB. HUDSON
Administrative Assistant to the
Secretary of the Army

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 1408 requirements for TM 55-1520-210-23-2.



CHANGE

NO. 10

Aviation Unit and Intermediate
Maintenance Instructions

TM 55-1520-210-23-2
c10

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D.C., 22 July 1996

ARMY MODEL UH-I1HNIEH-1HIX HELICOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 55-1520-210-23-2, 30 September 1987, 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

iandii

7-43 and 744

7-59 and 740

9-15 and 9-16

9-25 through 9-28
9-31 and 9-32
9-32.1 and 9-32.2
9-33 through 9-36
9-101 and 9-102
10-15 through 10-18
10-29 and 10-30
10-30.11(10-30.2 blank)
10-35 and 10-38
1043 and 10-44
10-45 and 10-46
11-7 and 11-6

11-17 and 11-18
11-99 and 11-100
11-100.1/(11-100.2 blank)
11-101

11-115 and 11-116
11-121 and 11-122
124.1/(12-4.2 blank)
12-5 and

14-103 and 14-104
17-11/(17-2 blank)
Index 3 and Index 4

Insert pages

iandii

743 and 7-44

7-59 and 740

9-15 and 9-16

9-25 through 9-28
9-31 and 9-32
9-32.1 and 9-32.2
9-33 through 9-36
9-101 and 9-102
10-15 through 10-18
10-29 and 10-30
10-30.1/(10-30.2 blank)
10-35 and 10-36
1043 and 1044
1045/(1046 blank)
11-7 and 11-8

11-17 and 11-18
11-99 and 11-100

11-101 and 11-102
11-115and 11-116

11-121 and 11-122
12-4.11/(124.2 blank)

12-6 12-5and 12-6
14-103 and 14-104
17-1/(17-2 blank)

Index 3 and Index 4
Electronic 2028 Instructions



URGENT

TM 55-1520-210-23-2
C9

CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

NO. 9 WASHINGTON, D.C., 15 February 1996

Aviation Unit and Intermediate
Maintenance Instructions

ARMY MODEL UH-1H/V/EH-1H/X
HELICOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 55-1520-210-23-2, 30 September 1987, is changed as follows:

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

Remove pages Insert pages

7-69 and 7-70 7-69 and 7-70
""" 7-70.3/(7-70.4 blank)
7-73 and 7-74 7-73 and 7-74
14-1/(14-2 blank) 14-1/(14-2 blank)

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

By Order of the Secretary of the Army

DENNIS J. REIMER

General, United States Army
Chief of Staff

YVONNE M. HARRISON
Administrative Assistant to the

secretary of the Army
01332

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 1408, requirements for

TM 55-1520-210-23-2.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 8 WASHINGTON, D.C., 31 July 1995

Aviation Unit and Intermediate
Maintenance Instructions

ARMY MODEL UH-1H/V/EH-1H/X
HELICOPTERS

DISTRIBUTION STATEMENT A Approved for public release; distribution is unlimited

TM 55-1520-210-23-2, 30 September 1987, is changed as follows:

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

Remove pages Insert pages

8-41 and 8-42 8-41 and 8-42

""" 8-44.1 through 8-44.7/(8-44.8 blank)
8-45 and 8-46 8-45 and 8-46

Index 5 and Index 6 Index 5 and Index 6

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

By Order of the Secretary of the Army:

DENNIS J. REIMER
L General, United States Army
Official: Chief of Staff

BAlL

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

00481

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 1408, requirements for

TM 55-1520-210-23-2.






CHANGE

NO. 7

TM 55-1520-210-23-2
c7

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D. C,, 1 March 1995

Aviation Unit and Intermediate
Maintenance

Instructions

ARMY MODEL UH-1H/V/EH-1H/X
HELICOPTERS

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 55-1520-210-23-2, 30 September 1987, 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

7-2.1/(7-2.2 blank)
7-3 and 7-4

7-7 and 7-8

7-13 and 7-14
7-21 and 7-22
7-41 and 7-42
7-67 and 7-68
7-70.1/(7-70.2 blank)
7-72.5/(7-72.6 blank)
7-73 and 7-74
8-25 through 8-28
8-41 and 8-42
8-47 through 8-54
8-55

9-1 through 9-6
9-7 through 9-14
9-17 and 9-18
9-21 and 9-22
9-23 and 9-24
9-27 through 9-30
9-31 and 9-32
9-32.1 and 9-32.2

Insert pages

7-2.1/(7-2.2 blank)

7-3 and 7-4

7-7 and 7-8

7-13 and 7-14

7-21 and 7-22

7-41 and 7-42

7-67 and 7-68
7-68.1/(7-68.2 blank)

7-70.1 and 7-70.2
7-72.5/(7-72.6 blank)

7-73 and 7-74

8-25 through 8-28

8-41 and 8-42

8-47 through 8-53/(8-54 blank)
8-55/(8-56 blank)

9-1 through 9-5/(9-6 blank)
9-7 through 9-14

9-17 and 9-18

9-21 and 9-22

9-27 through 9-29/(9-30 blank)
9-31 and 9-32
9-32.1 and 9-32.2



TM 55-1520-210-23-2
Cc7

Remove pages Insert pages

9-35 through 9-38 9-35 through 9-37/(9-38 blank)
9-39 and 9-40 9-39 and 9-40

9-43 and 9-44 9-43/(9-44 blank)

9-45 through 9-48 9-45 through 9-47/(9-48 blank)
9-51 and 9-52 (9-51 blank)/9-52

9-65 and 9-66 9-65 and 9-66

9-93 and 9-94 9-93 and 9-94

9-103 and 9-104 9-103 and 9-104

10-29 and 10-30 10-29 and 10-30
10-30.1/(10-30.2 blank) 10-30.1/(10-30.2 blank)
10-43 and 10-44 10-43 and 10-44
10-44.1/(10-44.2 blank)
11-5 and 11-6 11-5 and 11-6

11-19 and 11-20 11-19 and 11-20

11-33 and 11-34 11-33 and 11-34

11-85 and 11-86 11-85 and 11-86

11-89 and 11-90 11-89 and 11-90

11-93 and 11-94 11-93 and 11-94

11-99 and 11-100 11-99 and 11-100
11-100.1/(11-100.2 blank) 11-100.1/(11-100.2 blank)
11-103 and 11-104 11-103 and 11-104
11-121 and 11-122 11-121 and 11-122
12-15 through 12-18 12-15 through 12-18
13-17 and 13-18 13-17 and 13-18

13-21 and 13-22 13-21 and 13-22

13-23 and 13-24 13-23 and 13-24

14-45 and 14-46 14-45/(14-46 blank)
14-63 and 14-64 14-63 and 14-64

16-23 through 16-26 16-23 through 16-26
16-57 and 16-58 16-57 and 16-58

16-59 and 16-60 (16-59 blank)/16-60
16-61 through 16-64 16-61 through 16-64
17-1/(17-2 blank) 17-1/(17-2 blank)

Index 9 through Index 12 Index 9 through Index 12

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

GORDON R. SULLIVAN
Official: General, United States Army

. 4 : !f Chief of Staff
MIL%N H. HAMILTON

Administrative Assistant to the
Secretary of the Army

07993

DISTRIBUTION:
To be distributed in accordance with DA Form 12-31-E, block no. 1408, requirements for
TM 55-1520-210-23-2.






URGENT

NOTI CE : THI'S CHANGE HAS BEEN PRI NTED AND DI STRIBUTED OUT OF SEQUENCE. I T
SHOULD BE | NSERTED I N THE MANUAL AND USED. UPON RECEI PT OF THE
EARLI ER SEQUENCED CHANGE . ENSURE A MORE CURRENT CHANGE PAGE IS
NOT REPLACED W TH A LESS CURRENT PAGE.

TM 55-1520- 210- 23-2

C6
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARWY
NO. 6 WASHI NGTON, D.C., 30 April 1993

Aviation Unit and Internediate
Mai nt enance | nstructions

ARMY MODEL UH 1H V/ EH 1H X HELI COPTERS
DI STRI BUTI ON STATEMENT A:  Approved for public release; distribution is unlinited
TM 55-1520-210-23-2, 30 Septenber 1987, is changed as follows:
1. Renove and insert pages as indicated bel ow New or changed text material is

indicated by a vertical bar in the margin. An illustration change is indi-
cated by a nminiature pointing hand.

Renmove pages I nsert pages

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

7-72.1 through 7-72.4 7-72.1 through 7-72.4
7-72.5/(7-72.6 bl ank) 7-72.5/(7-72.6 bl ank)
7-73/(7-74 bl ank) 7-73 and 7-74

9-33 and 9-34 9-33 and 9-34

9-93 and 9-94 9-93 and 9-94

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

2.

10- 15 t hrough 10-18
10-29 and 10-30

10-31 and 10-32

10-43 and 10-44

11-1 and 11-2

11-5 through 11-8
11-15 and 11-16

11-27 and 11-28

12-3 and 12-4

14-101 through 14-104

Renmove pages

7-43 and 7-44
7-67 and 7-68
9-35 and 9-36
10-1 and 10-2

in previous changes.

10- 15 through 10-18
10-29 and 10-30
10-30.1/(10-30.2 bl ank)
10-31 and 10-32
10-43 and 10-44

11-1 and 11-2

11-5 through 11-8
11-15 and 11-16
11-27 and 11-28

12-3 and 12-4

14-101 through 14-104

The followi ng pages are not applicable to Change 6. These pages were not
assenbl ed in proper order

Insert pages

7-43 and 7-44
7-67 and 7-68
9-35 and 9-36
10-1 and 10-2
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Renove pages I nsert pages
10-13 and 10-14 10-13 and 10-14
10-35 and 10-36 10-35 and 10- 36
11-13 and 11-14 11-13 and 11-14
11-17 and 11-18 11-17 and 11-18
11-31 and 11-32 11-31 and 11-32
11-121 and 11-122 11-121 and 11-122
13-23 and 13-24 13-23 and 13-24

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

By Order of the Secretary of the Army:

GORDON R. SULLIVAN
o General, United States Army
Official: e Chief of Staff
MILTON H. HAMILTON
Administrative Assistant to the

Secretary of the Army
03418

DI STRI BUTI ON
To be distributed in accordance with DA Form 12-31-E, block no. 1408,
ments for TM 55-1520-210- 23-2.

require-



TM 55-1520-210-23-2
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARWY

NO 5 WASHI NGTON, D.C., 31 March 1993

Aviation Unit and Internediate
Mai nt enance | nstructions

ARWY MODEL UH 1H V/ EH 1H X HELI COPTERS
DI STRI BUTI ON STATEMENT A Approved for public release; distribution is unlimted

TM 55-1520-210-23-2, 30 Septenber 1987, is changed as follows:

1. Renove and insert pages as indicated below. New or changed text material
is indicated by a vertical bar in the margin. An illustration change is indi-
cated by a niniature pointing hand

Renove pages I nsert pages

i and ii i and i

7-9 and 7-10 7-9 and 7-10

7-13 and 7-14 7-13 and 7-14
7-42.1/(7-42.2 bl ank) 7-42.1/(7-42.2 bl ank)
7-69 and 7-70 7-69 and 7-70
""""""""" 7-70.1/(7-70.2 bl ank)
7-71and 7-72 7-71 and 7-72

7-77 and 7-78 7-77 and 7-78

7-81 7-81/(7-82 bl ank)
8-31 through 8-36 8-31 through 8-36
9-1 and 9-2 9-1 and 9-2

9-7 through 9-10 9-7 through 9-10
9-15 and 9-16 9-15 and 9-16

9-39 and 9-40 9-39 and 9-40

9-45 and 9-46 9-45 and 9-46

9-67 and 9-68 9-67 and 9-68

9-81 through 9-84 9-81 through 9-84
""""""""" 9-84.1/(9-84.2 bl ank)
9-85 and 9- 86 9-85 and 9-86

9-101 and 9-102 9-101 and 9-102
10-1 and 10-2 10-1 and 10-2

10-5 and 10-6 10-5 and 10-6

10-23 and 10-24 10-23 and 10-24
10-35 and 10-36 10-35 and 10-36
10-51 and 10-52 10-51 and 10-52
11-13 and 11-14 11-13 and 11-14
11-17 through 11-22 11-17 through 11-22
11-35 and 11-36 11-35 and 11-36
11-43 and 11-44 11-43 and 11-44
11-51 and 11-52 11-51 and 11-52
11-55 and 11-56 11-55 and 11-56
11-71 and 11-72 11-71 and 11-72
11-77 and 11-78 11-77 and 11-78
11-85 and 11-86 11-85 and 11-86
11-93 and 11-94 11-93 and 11-94

11-99 and 11-100 11-99 and 11-100



TM 55-1520-210-
C5

23-2

Renove

11-103
11- 117
11-121

pages

and 11-104

and 11-118

and 11-122
11-135 through 11-138
11-143 and 11-144
12-17 and 12-18

13-23 and 13-24
14-105 and 14-106
14-109

| nsert

12-17
13- 23

pages

11-103 and 11-104
11-117 and 11-118
11-121 and 11-122
11-135 through 11-138
11-143 and 11-144

and 12-18
and 13-24

14-105 and 14-106
14-109 through 14-112

2. THE FOLLOW NG PAGES IN THI S CHANGE ARE CHANGE 6 PAGES. REMOVE THE CORRESPONDI NG

CHANGE 6 PAGES AND REPLACE THEM W TH THE CHANGE 6

CHANGE | NCORPORATE ALL DATA THAT SHOULD HAVE BEEN
Renove pages
7-72.1 through 7-72.5/(7-72.6 blank).

10-29 and 10-30
14-101 and 14-102

PAGES I NCLUDED IN TH S CHANGE.

WHEN CHANGE 6 WAS ORI G NALLY | SSUED, CERTAI N ADDI TI ONAL CHANGES REQUI RED ON
THESE PAGES WERE | NADVERTENTLY OM TTED. THE CHANGE 6 PAGES |INCLUDED IN THI S

| NCLUDED I N CHANGE 6.

I nsert pages
7-72.1 through 7-72.5/(7-72.6
bl ank)

10-29 and 10- 30

14-101 and 14-102

3. Retain this sheet in front of manual for reference

By Order of the Secretary of the Arny:

pur poses.

GORDON R. SULLI VAN

General ,

Official: .
0 W~
MLTON H HAM LTON

Administrative Assistant to the

Secretary of the Arny
05231

DI STRI BUTI ON

To be distributed in accordance with DA Form 12-31-E, block no

ments for TM 55-1520-210-23-2

United States Arny
Chief of Staff

1408, require-




CHANGE

NO 4

1

|

TM 55-1520-210-23-2

Renmove and insert
is indicated by a vertica

Aviation Unit
Mai nt enance

TM 55-1520-210-23-2
C4

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHI NGTON, D.C., 30 April 1992

and Internediate
| nstructions

ARMY MODEL UH 1H V/ EH 1H X HELI COPTER

by a miniature pointing hand

Renove pages

7-9and 7-10
7-17 and 7-18

7-37 through 7-40

7-41 and 7-42
7-42.1/7-42.2

7-43 through 7-46

7-49 and 7-50

7-53 through 7-56

7-59 and 7-60

20 Septenber 1987

pages as indicated bel ow
bar in the margin.

is changed as foll ows:

New or changed text nateria
An illustration change is indicated

I nsert pages

7-9and 7-10

7-17 and 7-18
7-37 through 7-40
7-40.1/7-40. 2
7-41 and 7-42
7-42.1/7-42.2
7-43 through 7-46
7-49 and 7-50
7-50.1/7-50. 2
7-53 through 7-56
7-59 and 7-60
7-60.1 through 7-60.3/7-60.4

7-63t hrough 7-72 7-63 through 7-72
7-72.1 and 7-72.2 7-72.1 and 7-72.2
7-73 through 7-76 7-73/7-74
8-1 and 8-2 8-1 and 8-2
8-5 and 8-6 8-5 and 8-6
8-19 and 8-20 8-19 and 8-20
8-25 and 8-26 8-25 and 8-26
8-35 and 8-36 8-35 and 8-36
8-41 and 8-42 8-41 and 8-42
8-45 and 8-46 8-45 and 8-46
9-31 and 9-32 9-31 and 9-32
"""" 9-32.1 and 9-32.2
9-33t hrough 9-36 9-33 through 9-36
9-81 and 9-82 9-81 and 9-82
9-87 and 9-88 9-87 and 9-88
9-97 and 9-98 9-97 and 9-98
10-1 and 10-2 10-1 and 10-2
10-11 through 10-14 10-11 through 10-14

10-17 through 10-20
10-23 and 10-24
10- 27 and 10-28
10-35 and 10-36

7 through 10-20

3 and 10-24
7 and 10-28
5 and 10-36



TM 55-1520-210-23-2
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Renove pages

10- 39
10-43
11-13
11-17
11-21
11-31
11-41
11-49
11-77
11-85
11-99

and 10-40
and 10-44
and 11-14
and 11-18
and 11-22
and 11-32
and 11-42
through 11-52
and 11-78
and 11-86
and 11-100

11-113 and 11-114
11-121 and 11-122
12-3 and 12-4

12-15
13-13
13-23

and 12-16
and 13-14
and 13-24

14-107 and 14-108

2. Retain this sheet

in front of nanual

By Order of the Secretary of the Army:

Official:

Y W

MILTON H. HAMILTON

Administrative Assistant to the

Secretary of the Army
01409

DI STRI BUTI ON :

To be distributed in accordance with DA Form 12-31

for

TM 55-1520-210- 23-2

for

| nsert

10- 39
10-43
11-13
11-17
11-21
11-31
11-41
11-49
11-77
11-85
11-99

pages

and 10-40
and 10-44
and 11-14
and 11-18
and 11-22
and 11-32
and 11-42
t hrough 11-52
and 11-78
and 11-86
and 11-100

11-113 and 11-114
11-121 and 11-122
12-3 and 12-4
12-4.1/12-4.2

12-15
13-13
13-23

and 12-16
and 13-14
and 13-24

14-107 and 14-108

reference purposes.

GORDON R. SULLIVAN
General, United States Army
Chief of Staff

AVUM and AVIM requirenents
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TM 55-1520-210-23-2

C3
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 3 WASHI NGTON, D.C., 21 February 1991

Aviation Unit and | nternedi ate
Mai nt enance | nstructions

ARMY MODEL UH 1H V/ EH 1H X HELI COPTERS
TM 55-1520-210-23-2, 20 Septenber 1987, is changed as foll ows:
1. Renove and insert pages as indicated bel ow New or changed text material

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

Renove pages Insert pages
14-63 and 14-64 14- 63 and 14-64
- - - 14-64.1/ 14-64.2
14-99 through 14-102 14-99 through 14-102

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

By Order of the Secretary of the Arny:

CARL E. VUONO
General, United States Arny
Oficial: Chief of Staff

THOVAS F. SI KORA
Brigadier General, United States Arny
The Adjutant Ceneral

DI STRI BUTI ON :
To be distributed in accordance with DA Form 12-31-E, bl ock no. 1408, AVUM and
AVI M mai nt enance requirenents for TM 55-1520-210-23-2.

URGENT
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c2
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO 2 WASHI NGTON, D.C., 17 April 1990

Aviation Unit and Intermediate
Mai nt enance Instructions
ARMY MODEL UH 1H V/ EH 1H X HELI COPTER
TM 55- 1520- 210-23-2, 30 Septenber 1987, is changed as follows:
1. Renmove and insert pages as indicated bel ow
is indicated by a vertical bar in the margin.

New or changed text nateria
An illustration change is indicated

by a miniature pointing hand.

Renove pages

5 and 7-16
9 and 7-20
3 and 7-44
9 and 7-50
3 through 7-68
2.3 and 7-72.4
3 and 7-74
7 and 7-78

and 9- 10

-31 and 9-32

9-33 through 9-36
9-43 through 9-46
9-91 through 9-94
10-1 and 10- 2

10-11 through 10-14
10-21 and 10-22
10-29 through 10-36
10-39 and 10-40
10-43 and 10-44
10-49 and 10-50
11-7 and 11-8

11-11 through 11-18
11-31 and 11-32
11-41 and 11-42
11-77 through 11-80
11-89 and 11-90
11-93 and 11-94
11-99 and 11-100

Insert pages

>

o e
\IQ.:

7-2
-2.2
and 7-16
and 7-20
and 7-44
and 7-50
3 through 7-68
2.3 and 7-72.4
3/7-74
7 and 7-78
t hrough 8-8
5 and 8-16
9 through 8-32
5 and 8-36
and 9-10
and 9-32
.1 and 9-32.2
t hrough 9-36
t hrough 9-46
through 9-94
and 10-2
10 2.1/10-2.2
10-11 through 10-14
10-21 and 10-22
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l WARNING .

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

VMrni ngs, cautions, and notes are used to enphasize
important and critical instructions and are used for
the following conditions:

| WARNING '

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

]

An operating procedure, practice, etc., which, if not
strictly observed, could result in damage to or destruction
of equi prent.

NOTE

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

NO SE

Sound pressure levels in this helicopter during some operating conditions exceed the Surgeon General hearing
conservation criteria, as defined in TB MED 501. Hearing protection devices, such as aviator helnmet or ear plugs
are required to be worn by all personnel in and around the helicopter during its operation.

ELECTROLYTE

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

TOXI C PO SONS

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

HANDLI NG HYDRAULI C FLUI D (M L-H 83282)

Prolonged contact with liquid or mist canirritate eyes and skin. After any prol ongied contact with skin,
imediately wash contacted area with soap and water. If liquid contacts eyes, flush imediately with

clear water. If liquid is swallowed, do not induce vomting, get immediate nedical attention. War rub-
ber gloves when handling liquid. If prolonged contact with nist is likely, wear an apporopriate
respirator. \Wen fluid is deconposed by heating, toxic gases are released.
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STARTING HELICOPTER

Starting and operation of the helicopter will be performed only by authorized personnel in accordance
with AR 95-1.

GROUNDI NG HELI COPTER

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 renoving any engine ignition system conponent, ground the leads to dissipate any stored voltage in
ignition unit.

FI RE EXTI NGUJI SHER

Exposure to high concentrations of nonobronotrifluoromethane (CF3BR) extinguishing agent or deconposition
products should be avoided. The liquid should not be allowed to come into contact with the skin, as it may cause
frost hite or |ow tenperature burns.

ARMAMENT

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

ANY ROTATION OF THE GUN ARMAMENT SUBSYSTEM BARRELS WLL CAUSE THE GUN TO FIRE. Upon
landing, imediately alert personnel to probable presence of live rounds in the gun. Sumon armanent
repairman to clear weapon.

FUELI NG AND DEFUELI NG

When refueling helicopter, the refueling vehicle or forward air refueling unit nust be parked a mininumof 20 feet from
the helicopter. 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 cahin area Refer to FM 10-68.

Wen defueling, turn off all electrical switches and disconnect external power fromthe helicopter. The helicopter
mist be electrically grounded prior to defueling.

RADI CACTI VE NATERI ALS

Self-lumnous dials and ignition units may contain radioactive naterials. If such an instrument or unit is broken
or becones unseal ed, avoid personal contact. Use forceps or gloves made of rubber or polyethylene to pick up
contanminated material. Place materials and gloves in a plastic bag. Seal bag and disposed it as radioactive waste
in accordance with AR755-15 and TM 3-261(Refer to TB 43-0108). Repair procedures shall conformto
requirenents in AR 700-52.

CLEANI NG SOLVENTS

Cleaning solvents may be flanmable 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 tenperatures
prevail.

ROTCR BLADES

Personnel will stay clear of rotor blades during operation. Refer to Chapter 1 for rotor blade dinensions and
cl earances.

b
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CHAPTER 7

HYDRAULIC AND PNEUMATIC SYSTEMS

Section |.

7-1. HYDRAULIC SYSTEM.

NOTE

The use of any alcohol in cleaning
components which contact hydraulic
fluids is prohibited. Formation of a
polymeric residue can result which
could impair mechanical operation of
the components.

NOTE

All preformed packings and threads
will have a light film of hydraulic fluid
(C130) or (C131) applied prior to as-
sembly. Ensure that parts are clean.

7-2. Description — Hydraulic System. a. The
flight control hydraulic system provides power to
operate flight control power cylinders. A gravity feed
reservoir is used. The basic system includes a
variable delivery axial-piston pump, reservoir, filter,
relief valve, solenoid valve, directional flow check
valves, servo valves, irreversible valves, power
cylinders, pressure switch, low pressure caution
light, couplings for connection of a ground test stand
and connecting lines and a control switch located on
the pedestal

b. The pump is located on the transmission
sump case and is accessible through a removable
panel on right side of pylon island. Access to the
gravity feed reservoir is by opening transmission
fairing on cabin roof. The ground test stand couplings
are located in the engine compartment on the right
side.

c. Additional equipment for helicopters with
provisions for external stores includes a solenoid
valve in the pressure line, a filter and check valve in
the return line, and couplings with quick-disconnect
fittings for connection of external stores and

HYDRAULIC SYSTEM

armament. The components are located in the pylon
aft of the basic system equipment. The external stores
couplings are located on the right and left sides of the
fuselage just above the landing skid attachment
points.

7-3. Operation — Hydraulic System. a. System
pressure[(figure 7-2) of 950 to 1000 psig is produced
by the variable delivery, pressure compensated

pump, mounted on the main transmission and driven
at 0.65 engine drive shaft speed. Fluid is drawn from

the resevoir by the hydraulic pump and pumped to
the system through a check valve and a filter to a
normally-open, solenoid-operated system shutoff
valve. When the HYD CONTROL switch is ON, this
valve is open and system pressure is supplied to all
four of the flight control power cylinders. Each power
cylinder assembly includes a servo valve which is
mechanically controlled by the flight control linkages.
When the linkage moves any servo valve control lever
down, the cylinder retracts and when the linkage
moves the lever up the cylinder extends. When the
lever is centered, system pressure is applied equally
to both sides of the cylinder piston but the system
return port is shut off and cylinder does not move in
either direction. Irreversible valves are provided for
each main rotor power cylinder to prevent feedback.
When system pressure drops to approximately 500
psi, a spring loaded sequence valve (view A),
sheet 2 in the irreversible valve closes and blocks
both the system pressure and system return ports
trapping fluid under 500 psi in the power cylinder
servo valve and irreversible valve. Each irreversi-
ble valve incorporates a check valve to isolate
surge pressure produced in the power cylinders
from the system pressure lines. A differential re-
lief valve opens automatically to relieve pressures
in excess of 500 psi differential. The irreversible
valves also incorporate another feature which al-
lows the power cylinders to be operated manual-
ly. The same function is performed by the check
valve which interconnects the system pressure
line to the system return line adjacent to the tail
rotor power cylinder. When no system pressure is
available and the power cylinders are operated
manually, fluid flows directly through the irrevers-

Change 2 7-1
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Figure 7-1. Hydraulic System — Flight Controls (Sheet 1 of 2)

7-2
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ible valve or the tail rotor check valve from the cylinder

return part to the cylinder pressure. Hence the cylinder

pumps fluid from one side of the piston to the other

without attempting to pump fluid through the entire

system. The pressurized reservoir hydraulic system is
B no longer approved for use in UH-1 helicopters.

b. A line-mounted pressure switch is provided in
the system pressure line to sense the system
pressure. The switch closes a circuit to the caution

Change 7 7-2.1/(7-2.2 blank)
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FROM SYSTEM
PRESSURE
LINE (SHEET 1)

SEE SHEET 1

Reservoir

Pump 10. Servo control vaive

Test couplings 11.  lrreversible vaive

Check vaive 12. Check vaive

Check vaive 13. Check vaive

Filter 14. Tail rotor cylinder vaive

Relief vaive 15. Armament shutoff solenoid valve
Solenoid valve 16. Couplings for external armament
Pressure switch 17. Armament line filter

Power cylinder 18. Check valve

(typical three places)

Figure 7-1. Hydraulic System — Flight Controls (Sheet 2 of 2)

7-3
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Figure 7-2. Hydraulic System Schematic (Gravity Feed) (Sheet 2 of 2)

panel when the system pressure drops below 400
psig and causes the HYD PRESSURE caution light and
the MASTER CAUTION light to be illuminated. When
pressure is increasing, the switch should open at 900
psig maximum.

c. On helicopters, serial nos. 63-12956 thru 65-
10135, 65-12773 thru 65-12776, 65-12847 thru 65-
12852, and 65-12857 thru 65-12895, with
provisions for externally mounted armament,
pressure is supplied to a normally-open solenoid
valve which is controlled by a switch on an armament
control panel. When the valve is open, hydraulic fluid
is supplied to the external couplings on each side of
the helicopter. When external hydraulic equipment is
connected, fluid used to operate the equipment is
returned through a filter and check valve to the
hydraulic reservoir.

d. The following provides guide lines for
allowable external leakage of in-service hydraulic
system components, and some methods of
measuring such leakage.

(1) Scope — Limits described are only for
components in service in helicopter hydraulic
systems. Intent is to minimize replacement of
hydraulic components which are still serviceable.

(a) These limits may differ from those
contained in various military specifications for
components, which are intended to control quality,
assembly, and proper functioning of the components
for procurement. Components in service sometimes
develop leakage rates in excess of specification limits,
without necessarily becoming detrimental to the
system or failing to provide reliable operation.

(b) These limits are not to be used as basis
for acceptance or rejection of components of any
bench functional test or systems on new helicopters.

(c) These limits are not applicable to self-
contained closed-compartment hydraulic units such
as viscous dampers, liquid springs, or oleo struts.

(2) Causes of Leakage — Some seepage is
normally present, since static or dynamic seals are
not functionally perfect, due to such causes as
follows:
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(a) A film of hydraulic fluid being retained by
metal surfaces, such as piston rods, and thus carried
past seals. This film is necessary for seal lubrication.

(b) Pressure and temperature variations
affecting seals.

(c) Seals tending to take a permanent set
after a period of time.

(3) Classification of Leakage — External
leakages of hydraulic fluid can be broadly classified as
excessive or allowable.

(a) Excessive Leakage: Fluid leakage such
that hydraulic reservoir level may be dangerously
lowered or depleted during normal operation, or a fire
hazard may be created, or air-worthiness of
helicopter may be otherwise compromised.

(b) Allowable Leakage: Fluid leakage such
that quantity lost is insignificant, will have no
detrimental effect on helicopter operation, and
correction does not warrant maintenance time
involved.

(c) General: Leakage usually shows as a
seepage, stain, or wet area. It is possible for allowable
leakage or seepage to collect in a cavity or depression
in adjacent structure over a period of time and falsely
indicate excessive leakage. Accumulation on a flat
area or a white-painted surface often appears to be
excessive, though actually being allowable. However,

it is also possible to have enough components with
allowable leakages that their combined leakage
should be classified as excessive.

(4) Leakage Checks — Measurement of
leakage rates, for classification according to|Table 7-1
can be performed as follows:

(a) When hydraulic systems have remained
in static unpressurized condition for an appreciable
period of time, leakage checks should not be
performed immediately after starting operation.
Activate systems and operate components several
times, then wipe off any leaked hydraulic fluid before
making leakage checks.

(b) Where location of a component does not
permit direct observation, it is possible to measure
leakage on a flat surface (either part of structure
below or a panel temporarily positioned for that
purpose). Wipe surface clean and place a drop of fluid
on area, allow to stabilize, then outline area with soft
lead pencil before wiping off fluid. Pressurize and
cycle the component to observe leakage rate,
comparing wetted surface to marked one-drop area.

(c) Where fluid dropping from a component
can be directly observed, pressurize and cycle the
component until a drop falls free. Continue operating,
observing time until next drop to determine leakage
rate.

Table 7-1. Allowable Leakage for In-Service Hydraulic Components

COMPONENT FUNCTION LEAK TYPE LEAKAGE RATE (Max.)
FLIGHT Rod Seal D 1 drop/20 full stroke cycles
CONTROLS S-D 1 drop/15 min.
ACTUATORS End Cap S 2 drops/day
Valve Input D 1 drop/5 cycles
S-D 1 drop/5 min.
Pressure Switch S-D 1 drop/5 min.
Valve Body (Weep Hole) S-D 1 drop/5 min.
PUMP Output Shaft D 8 drops/min.
S-D 1 drop/min.
Housing (Mating Surfaces) S 2 drops/day
SWIVELS Low Pressure 1 drop/15 min.

High Pressure

7-6
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Table 7-1. Allowable Leakage for In-Service Hydraulic Components (Cont)

COMPONENT FUNCTION LEAK TYPE LEAKAGE RATE (Max.)

VALVES Body (Weep Hole) S 2 drops/day

Manual Stem D 1 drop/5 cycles

S-D 1 drop/15 min.

Dump Valve S 2 drops/day
FITTINGS Flared or Flareless S None . .

Compression Seal S 1 drop/30 min. (less if

readily accessible)
NOTES: 1. Leaks Types: D = Dynamic
S = Static

S-D = Static leakage through dynamic seals.

2. Approx. 20 drops -1 cubic centimeter.

3. Components in static condition, as in parked aircraft, are allowed maximum leakage of two

drops per seal or packing per day.

(d) For tests requiring long periods of time and
where fluid can drop, wipe surface clean and dry
without using a solvent. Use a clean blotter or white
cloth after system has operated or has been idle the
required period of time.

7-4. Testing - Hydraulic System. Testing of the
hydraulic system may be accomplished by attaching a
hydraulic test stand to the test connectors (located on
right side of helicopter, forward of engine) and auxiliary
power unit in accordance with the following
procedures. Premaintenance requirements for testing
of hydraulic system are as follows:

R

P T e e Ve

Use of hydraulic ground test equipment,
with any flight control tube disconnected,
may result in damage to swashplate,
scissors and sleeve assemblies.

Premaintenance requirements for testing of hy-

draulic system

Conditions Requirements
Model All

Part No. or Serial No. All

Special Tools None

Test Equipment
Support Equipment
Minimum Personnel

Required

Consumable Materials

Special Environmental
Conditions

Hydraulic Test
Stand

Auxiliary Power
Unit Work Stand

Two

(C130 or C131)
(C155)

Temperature/
Dust Free/
Well Ventilated
Area

Change 6 7-7
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a. Using auxiliary power unit and hydraulic test
stand, functional test hydraulic system as follows:

NOTE

Adjust hydraulic test stand pressure to
1175 psig. Adjust rate of flow to 6 GPM.

(1) Apply 1050 psig pressure to system and
maintain for at least 15 minutes; meanwhile make
following checks.

(a) Leakage: Observe all portions of
system for external leakage. Repair as necessary.

(b) Clearance: Slowly cycle all controls to
limits of stroke and observe movement of hydraulic
servo cylinders. Clearances of all moving parts should
be such that no fouling can occur. Check flexible
connections carefully to be sure chafing or pinching of
hoses does not occur, and that vibration does not
loosen attaching fittings.

(2) Check operation of HYD PRESSURE cau-
tion panel light.

(a) Apply electrical power to helicopter.
(b) Position HYD control switch to on.

(c) Slowly decrease hydraulic test stand
pressure. Light should illuminate when pressure
reaches 600 to 400 psig.

(d) Slowly increase pressure. Caution panel
light should extinguish when pressure reaches 700 to
900 psig.

(3) With system pressure at 1050 psig, place
HYD CONTROL switch to OFF to test operation of
solenoid valve. Actuate cyclic, collective, and tail rotor
controls, Caution panel light should illuminate, and
more force should be required to operate controls if
valve closed properly to shutoff hydraulic power assis-
tance.

(4) Check operation of pressure relief valve in
hydraulic system. While operating pressure is slowly
increased, place hand on relief valve to determine
when it opens. Valve should open between 1100 and
1200 psig.

(5) Check operation of each irreversible valve.

(a) Slowly increase hydraulic pressure until
it can be determined that control systems are function-

7-8 Change 7

ing with hydraulic power. Change over from mechani-
cal to hydraulic operation should occur at 500 psig
minimum.

(b) Reduce pressure to zero.

(c) Check for irreversibility by moving each
servo valve control lever to up (extend) or down
(retract), then apply approximately 100 pounds force
to the power cylinder extension tube and try to move
cylinder in direction opposite to servo valve position.
Cylinder should not move.

(d) After pressure has been reduced to zero
for 3 minutes, examine irreversible valve and servo
valve on each cylinder for evidence of leakage.

(6) When test is complete, remove auxiliary
power unit, refill and bleed system as necessary:

(7) Disconnect hydraulic test stand from
ground test coupling.

(8) Attach return line from reservoir to hydraulic
test stand coupling.

NOTE

When a hydraulic test stand is not avail-
able, the transmission-driven hydraulic
pump can be used to perform opera-
tional checks and to bleed the hydraulic
system. Operation of the engine shall
be performed in accordance with
instructions contained in| TM
55-1520-210-10.

b. Perform operational checks and bleed hydrau-
lic system as follows:

WVVVW(

CAUTION ¢

A O T

Full movement of cyclic at lower rotor
rom may damage the main driveshaft.

(1) Start and ground-run the helicopter| TM
55-1520-210-10)!

NOTE

Ensure the hydraulic system has been

bled and serviced [paragraphs 7-6land




(2) Increase engine speed to 6000 RPM. Make the
following checks:

(a) Observe all hydraulic fittings and components
for evidence of external leakage.

(b) Repair or replace components and fittings as
necessary to correct leakage.

(c) Slowly cycle all (fore and aft, lateral and collec-
tive) controls and observe movements of hydraulic
cylinder assemblies. No fouling should occur.

(d) Check flexible hoses and hose connections to
ensure that pinching and chafing of hoses does not recur.

(e) Place HYD CONTROL switch to OFF.
Solenoid valve should energize and dose. Caution panel
HYD PRESSURE light should illuminate, and more force
should be required to operate the controls.

(3) Refill and bleed system as necessary
and 7-8).

7-5. Flushing-Hydraulic System. The complete
system must be thoroughly flushed as follows:

Prolonged contact with liquid or mist can irritate
eyes and skin. After any prolonged contact with
skin, immediately wash contacted area with soap
and water. If liquid contacts eyes, flush immedi-
ately with dear water. If liquid is swallowed, do not
induce vomiting; get immediate medical attention.
Wear rubber gloves when handling liquid. If
prolonged contact with mist is likely, wear an ap-
propriate respirator. When fluid is decomposed by
heating, toxic gases are released.

Ensure hydraulic fluid in test stand is same type
fluid as in aircraft.

NOTE

Prior to flushing hydraulic system functionally
check hydraulic test stand to insure that it is
operating properly. Install new filter elements in
the test stand. Fill test stand reservoir to capacity
with dean hydraulic fluid. Inspect test stand pres-
sure and return hoses.

a. Disconnect hoses from three irreversible valves and
from tail rotor control boost cylinder. Connect hoses
together using part number MS21916D5-4 reducers. Cap
ports to irreversible valves to prevent entry of dirt.
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b. Remove fitter element from filter assenibly (para-
graph[7-48). Install bow! on filter head and tighten.

c. Connect hydraulic test stand hoses to inlet and out-
let test fittings on the helicopter.

d. Inspect complete hydraulic system for attachment
and security of components.

e. Set hydraulic test stand pressure to 1175 psig and
flush for five minutes to dean the system.

f. Throughout the operation observe all portions of sys-
tem for evidence of external leakage.

g. Shut down hydraulic test stand and connect hoses
to irreversible valves and cylinders. Service aircraft reser-
voir to overflow with dean hydraulic fluid.

h. Install new filter element, tighten bowl and secure
with lockwire (C155).

i. Bleed system [(paragraph 7-6).

j- If contamination still exists in the hydraulic system
after the system has been flushed, the system must be
reflushed to include the collective, cyclic, and tail rotor ac-
tuator assemblies. Flushing of the collective, cyclic and tail
rotor actuator assemblies can only be accomplished at the
next higher maintenance by complete disassembly and
reassembly.

7-6. Bleeding-Hydraulic System. a. Using helicop-
ter power (refer to TM 55-1520-210-1 O), bleed hydraulic

system as follows:
! CAUTION g
¢

Full movement of cyclic at lower rotor rpm may
damage the main driveshaft.

(1) Start and ground-run helicopter (TM 55-1520-
210-10),

(2) Cycle tail rotor pedals and cyclic and collective
controls a minimum of 10 times with main rotor turning at
engine idle. Shut down engine.

(3) Service reservoir to overflow with hydraulic
fluid (C130 or C131).

b. Using hydraulic test stand, bleed hydraulic system
as follows:

(1) Connect hydraulic test stand to connectors (lo-
cated right side of helicopter, forward of engine). With
hydraulic test stand operating, decrease hydraulic test
stand pressure to 1000 psig.

Change 5 7-9
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(2) Cycle tail rotor pedals and cyclic and NOTE
collective controls a full stroke a minimum of 10 times
to bleed air from system.

Ensure that all normal operational checks

(3) Fill reservoir to overflow with hydraulic have been performed prior to using the

fluid (C136 or C131). following [fable_7-2] Any malfunctions
] ) not listed require assistance of next
7-7. Troubleshooting — Hydraulic System. higher level of maintenance.

Conditions, test and inspections, and corrective
actions for the hydraulic system are as follows:

Table 7-2. Troubleshooting of Hydraulic System

CONDITION
TEST OR INSPECTION
CORRECTIVE ACTION

1. Rotor tends to turn when operating hydraulic test stand (on UH-1H/V serial humbers 62-2106
through 64-13901 only).
Check valve (4,[figure 7-1) in pressure line of pump not seating or installed backward.
STEP 1. Check valve (4[figure 7-1)) in pressure line of pump not seating or installed backward.

Replace check valve or remove and replace with correct flow direction |[(paragraphs 7-28| and

2. Pump noisy.

Pump case drain incorrectly installed on bottom of pump, causing air entrapment. Inherent noise
of the newer pump P/N PV3-044-8 is considerably greater than the older yoke type. The noise
does not indicate a pump malfunction, but is characteristic of the design.

Install property (paragraph 7-24).

3. Excessive feedback to controls.

STEP 1. Air in system.

Bleed system|(paragraph 7-6).

STEP 2. Rotor not properly adjusted.

Track and adjust rotor (paragraph 5-123).

STEP 3. Loose cylinder bearing housing retaining nut or loose bushing set adjustment nut.

Replace cylinder assembly [paragraph 7-71]or|7-84)]

Check adjustment on bushing sat nut (not applicable for KSP 6099-1 bearing) [paragraph 7-70|
steps g. and h).
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Table 7-2. Troubleshooting of Hydraulic System (Cont)

CONDITION
TEST OR INSPECTION

CORRECTIVE ACTION

STEP 4. Internal leakage in irreversible valve.

Replace irreversible valve|(paragraph 7-102).

STEP 5. Loose or worn hydraulic cylinder bearing housing mounting studs.
Check condition of studs. Check for stripped threads. Tighten nuts and/or replace mounting
studs. (AVIM.)

Tighten nuts and/or replace mounting studs. (AVIM.)

STEP 6. Excessive wear to KSP 6099-1 bearing.

Replace bearing|(paragraph 7-72).

4. Cyclic/collective cylinder binds or does not operate smoothly.

Excessively tight cylinder support bushing set adjustment nut (not applicable to KSP 6099-1 bearing).

Lubricate cylinder support bearing, or adjust retainer nut (figure 1-2 or refer to[paragraph 7-70|
steps g. and h.).

5. Collective control stick will not stay in position.

Friction adjusted to low on collective stick.

Adjust friction (paragraph 11-27).

6. Tail rotor feedback in pedals.

Tail rotor servo mounting bearing loose or worn.

Replace bearing|(paragraph 11-187 and figure 11-44).

7. High frequency vibration or chatter.

Damper bearing in bellcrank to tail rotor quadrant worn or deteriorated.

Replace bearingl(paragraph 11-187 and figure 11-44).

8. Hydraulic system too hot.

STEP 1. Broken line.

Repair line, replace pump and flush system (paragraphs 7-114, or[7-21 and[7-5).]
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Table 7-2. Troubleshooting of Hydraulic System (Cont)

CONDITION
TEST OR INSPECTION
CORRECTIVE ACTION

STEP 2. Pump delivers excessive pressure.

Replace pump|(paragraph 7-21).

STEP 3. Relief valve stuck open.

Replace valve and pump[(paragraphs 7-41 and[7-21]).

STEP 4. Pump case drain incorrectly installed.

Install properly [paragraph 7-23).

STEP 5. Check valve in irreversible valve sticking open.

Replace irreversible valve and pump|(paragraphs 7-102 and|7-21).

9. Hydraulic control switch inoperative.

STEP 1. Faulty switch.

Replace switch |(paragraph 9-5).

STEP 2. Faulty connections.

Repair connections|(paragraph 9-5 and figure F33).
STEP 3. Defective wiring.

Replace wiring and figure F33).
STEP 4. Defective solenoid valve.

Replace solenoid valve(paragraph 7-62).

STEP 5. No hydraulic pressure.

Refer to caution panel worded segment HYD PRESSURE lighted indication of trouble.
10. Caution panel worded segment HYD PRESSURE illuminated.
STEP 1. Caution light system malfunction.
Perform operational check of HYD. PRESSURE light [paragraph 9-169).

STEP 2. Hydraulic pump failure.

Replace hydraulic pump [(paragraph 7-21).
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Table 7.2. Troubleshooting of Hydraulic System (Cont)

CONDITION

TEST OR INSPECTION

CORRECTIVE ACTION

11. Hydraulic oil leaks.

STEP 1. Worn gaskets, seals, or preformed packings.

Replace gaskets, seals, or preformed packings

| CAUTION
Do not tighten leaky flareless fittings.

STEP 2. Leaking fittings.

Replace with new tube or hose assembly if nut, sleeve, or tubing or hose is defective.
STEP 3. Improper tightening, presence of foreign matter, or defective part.

Clean and remove all foreign matter.

NOTE

Threads of tube and hose connectors and fittings will have hydraulic fluid (C130 or C131) applied
to them prior to torquing. Do not torque with threads dry. Hydraulic fluid serves as a seal also after
fluid drys.

Tighten fitting nut with wrench until a sharp increase in torque is noted. Do not overtorque.

NOTE
If there is any doubt that the point of sharp torque increase has been reached, rapidly loosen and
tighten the nut several times (use light torque) until certain that increase in torque is due to the sleeve
and tube touching the fitting seat and is not due to thread friction.
Tighten nut and additional 1/6 of a turn (one hex flat), from point of sharp torque increase.

If leak is present, tighten nut additional 1/6 of a turn.

If leak still persists, remove tube or hose assembly and install new tube or hose assembly.
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7-8. Servicing — Hydraulic System. Service
reservoir (9, to overflow with hydraulic
fluid (C130 or C131) (paragraph 1-9).

7-9. HYDRAULIC RESERVOIR.

7-10. Description — Hydraulic Reservoir. The
gravity feed hydraulic reservoir is a non-pressurized,
magnesium allow unit with an approximate ca-
pacity of 5.3 pints at overflow, 2.5 pints at refill
level and is mounted on the cabin roof, under
the right side of transmission cowling. The res-
ervoir has a filler cap, a filler screen, an internal
baffle, a fluid level sight gage plug, a vent
screen, an overflow scupper, a drain plug, and
connections for suction, return, and pump by-

pass lines [figure 7-3).

CAUTION

Protective COvers shall be installed on all
open ports and lines.

7-11. Removal — Hydraulic Reservoir. a . Open
transmission cowling (2, figure 2-18) and engine
cowls (6 and 7) for access.

b. Deleted.

c. Using a suitable container, remove plug (16)
from reservoir (9). Drain a small quantity of hydraulic
fluid from bottom of reservoir and inspect for
contamlnants If contaminants are evident, flush
system [p . Remove preformed packing
(15) from pIug (16)

d. Disconnect hose assembly (20) from fitting
E18)). Install covers to fitting (18) and hose assembly
20).

e. Disconnect tube assembly (14) from fitting
(13). Install protective covers to fitting (13) and tube
assembly (14).

f. Disconnect tube assembly (21) from baffle
(22). Install protectlve cover to tube assembly (21).
Protect baffle (22) from foreign material.

g. Remove two nuts (19), six washers (2) and
four bolts (1). Lift reservoir (9) from cabin roof.

7-14

7-12. Disassembly — Hydraulic Reservoir. a.
Remove cap assembly () adopter (4) and
strainer (5) from reservoir (9).

b. Remove baffle (22) from reservoir (9); remove
Br%formed packing (25), ring (24) and nut (23) from
affle (

c. Remove fitting (13) from reservoir (9); remove
Prefoml%d packing (10), ring (11) and nut (12) from
itting (

d. Remove fitting (18) from reservoir (9); remove
preformed packing (17) from fitting (18).

e . Remove lockwire securing sight plug (7) to
reservoir (9). Remove preformed pecking (8) from

sight plug (7).

f. Remove vent screen (3) from reservoir if
screen is clogged or damaged.

7-13. Cleaning — draullc Reservoir. a. Flush
interior of reservoir (9,[figure 7-3) with solvent
(C261) and air dry W|th cIean fiItered compressed

air.
l WARNING .

Cleaning materials are flammable and
toxic. Avoid akin contact and breathing
of solvent vapors.

Protectlve goggles will be worn when
blowing with compressed air. Do not
allow more than 5 psi air pressure to
corn. In contact with skin.

b. Clean strainer (5), vent creen (3), outside of
reservoir, and all fittings with solvent (C261) and
air dry with clean, filtered compressed air. Flush
inside of reservoir with clean hydraulic fluid
(C130 or C131).

7-14. Inspection - Hydraulic Reservoir. a
Inspect reservoir (9, as follows:

(1) Inspect cap assembly (6) and baffle (22) for
damage. No cracks allowed to baffle (22).
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1. Bolt

2. Washer 8. Preformed packing 14. Tube assembly 20. Hose assembly

3. Vent screen 9. Reservoir 15. Packing 21. Tube assembly

4. Adaptor 10. Preformed packing 16. Drain valve 22. Baffle

5. Stralner 11. Ring 17. Preformed packing ~ 23. Nut

6. Cap assembly 12. Nut 18. Fitting 24. Ring _

7. Sight plug 13. Fitting 19. Nut 25. Preformed packing
26. Nut
27. Cap

FIGURE 7-3. Reservoir - Hydraulic System - Removal and Installation

Change 2 7-15



TM 55-1520-210-23-2

(2) Inspect strainer (5) and vent screen (3) for
rust, corrosion, cleanliness, cuts, and breaks. No
damage allowed.

(3) Inspect sight plug (7), hose assembly (20),
tube assemblies (14 and 21) and plug (16) for thread
damage, cracks, dents, leaks, corrosion and loose,
missing or |mproperly installed hardware. No cracks
allowed. For treatment of corrosion, refer to TM 55-
1500-204-25/1.

(4) Damage limits for each boss, port, or fitting
are as follows:

(a) Depth — one-third of thread.

(b) Length — one-third of pitch diameter.
(c) Number of repairs: two per segment.
(d) No cracks allowed.

(5) Maximum depth of reparable mechanical
damage (reference nicks, scratches, gouges, dents,
etc.) to the reservoirs (9) is 0.040 inch deep after
cleanup. No cracks allowed.

(6) Corrosion damage to reservoirs (9) shall
not exceed 0.020 inch in depth prior to cleanup and
0.040 inch in depth after cleanup.

(7) Inspect sight plug (7) for discoloration. Any
discoloration is not acceptable.

(8) Inspect system for leaks.

(9) Inspect plug (16) and cap assembly (6) for
proper locking and safetying.

(10) Inspect drain lines for obstruction.

b. Drain a small quantity of hydraulic fluid from
bottom of reservoir and inspect for contaminants. If
contaminants are evident, flush system

5.

c. Inspect reservoir (9) and attaching
components for cleanliness and proper security,

7-16. Repair or Replacement — Hydraulic
Reservoir. a. Any parts that_fail inspection
requirements outlined in above|paragraph 7-14]
require replacement without repair. For repair of
cor/rosion damage to parts, refer to TM 55-1500-204-
25/1.
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b. Parts containing cracks require replacement
without repair.

c. Replace sight plug (7[ figure 7-3) if discolored.

d. Replace all preformed packings and rings.

7-16. Assembly — Hydraulic Reservoir.

NOTE
Flareless tubing connections shall be
tightened as follows:
Tighten MS 21921 nut 1/6 to 1/3
turns (1/2 hex flats) past the point of
sharp torque rise on all sizes and ma-
terials for all types of fittings or
tubes.
The 1/6 to 1/3 turns (performed after
the preset operation) is the final in-
stallation torque.

a. Install vent screen (3,[figure 7-3) if removed,
to reservoir (9) and point stake at three places (radial
location is unimportant).

b. Install strainer (5) in reservoir (9). Apply a
thin film of primer (C312) to threads of adapter (4)
and install adapter to reservoir (9).

c. Install preformed packing (8) on sight plug
(7) and install sight plug to reservoir. Secure sight
plug to reservoir with lockwire (C155).

d. Place packing (17) on fitting (18) and install
fitting to reservoir (9).

e. Install nut (12), ring (11), and packing (10) to
fitting (13) and install fitting to reservoir.

f. Install nut (23), ring (24) and packing (25) to
baffle (22) and install baffle to reservoir.

g. Insure drain valve (16) is closed.

h. Install cap assembly (6) to reservoir (9).

7-17. Installation — Hydraulic Reservoir. a.
Apply tape (C278) to lower side of mounting pads
of reservoir (9,[fiqure 7-3).
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b. Install reservoir with four bolts (1), six e. Remove protective cover from tube assembly
washers (2) and two nuts (19). (14) and connect tube assembly to fitting (13).
NOTE

f. Remove protective cover from hose assembly
Bolt (1) with holes in head will be (20) and connect hose assembly to fitting (18).
installed in hole of mounting pad
adjacent to (drain) plug (16). Refer to
table 7-3 for proper torquing of all fluid g. Service reservoir to overflow with hydraulic
connections prior to installation. fluid (C130 or C131).
c. Place nut (26) and packing (27) on drain
valve (16) and install in drain hole of reservoir.

. N i ' || = ).
Tighten nut to prevent leak. Install cap (27) on h. Bleed hydraulic systeml{paragraph /-6

valve (16).
d. Remove protective cover from tUbe aSSGmb|y i. Close transmission Cowling (2’ ﬁgure 2_18)
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7-18. Painting — Hydraulic Reservoir. Touch-
up repair areas with primer (C312) or primer
(C206).

7-19. HYDRAULIC PUMP.

7-20. Description — Hydraulic Pump. The
hydraulic pump (2, is a variable-delivery,
axial-piston unit mounted on a geared drive pad at
right side of transmission accessory drive adjacent to
the rotor tachometer generator. Four external parts of
the hydraulic pump are provided for connecting
Suc_tion, pressure, pump lubrication, and for seepage
rain.

NOTE

Maximum allowable leakage for in-
service components of the hydraulic
pump is as follows:

Output shaft —
drops/minute
Output shaft — static (through seal) -1
drop/minute

Housing (mating surfaces) — static — 2
drops/day

dynamic — 8

7-21. Removal — Hydraulic Pump. a. Remove
right access door (24, figure 2-18) from pylon island in
cabin area. Provide a suitable container to catch

hydraulic fluid and place container under plug (16,
figure 7-3).
b. Remove lockwire from plug (16).

c. Remove plug (16) and drain fluid from
reservoir (9).

d. Disconnect hose assemblies from fittings
figure 7-4)| Install protective covers on hoses.

(1) Hose (8) from fitting (9).
(2) Hose (18) from fitting (17).
(3) Hose (19) from fitting (20).
(4) Hose (24) from fitting (1).

e. Remove fitting (17) from pump assembly (13)
?n_d remove packing (14), ring (15) and nut (16) from
itting.
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f. Remove fitting (20) from pump assembly (13)
and remove packing (23), ring (22) and nut (21) from
fitting.

g. Remove fitting (1) from pump assembly (13)
?n_d remove packing (6), ring (5) and nut (2) from
itting.

h. Remove fitting (9) from pump assembly (13)
and remove packing (1 2), ring (11) and nut (10) from
fitting.

i. Cap all open ports of pump assembly (1 3).

j. Remove four nuts (3), eight washers (4), pump
assembly (13) and gasket (7) from transmission.

k. Remove container.

7-22 Inspection — Hydraulic Pump. a. Inspect
pump assembly (13) for evidence of leakage.

b. Inspect pump assembly (13) for cracks,
corrosion, dents, deep scratches or damage to splines
of shaft. If damage is found, send pump to next higher
maintenance level.

c. Inspect all fittings, nuts, and hoses for
deterioration, cracks, corrosion, dents, and thread
damage.

d. Inspect pump assembly, nuts and hose and
tube assemblies for security.

7-23. Repair or Replacement — Hydraulic Pump.
a. Replace unserviceable fittings (1, 9, 17 and 20,
, hoses (8, 18, 19 and 24) and nuts (2, 3,10,
16 and 21).

b. Replace all packings (6, 12, 14, and 23), rings
(5, 11, 15 and 22), and gasket (7).

c. Replace pump assembly (13) if damage limits
are exceeded or malfunction occurs, and forward
pump to depot maintenance.

d. Any cracks to pump assembly requires
replacement of pump.



7-24. Installation.

NOTE

Flareless tubing connections shall be
tightened as follows:
Tighten MS21921 nut 1/6 to 1/3
turns (1-2 HEX flats) past the point of
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sharp torque rise on all sizes and ma-
terials for all types of fittings or

tubes.

The 1/6 to 1/3 turns (performed after
presetting operation) is the final in-

stallation torque.

Table 7-4. Hydraulic Pump Installation Data

PUMP LINE LOCATIONS

CASE SEAL PRESSURE
PUMP DRAIN DRAIN LINE PUMP INLET

AA60321R Top Bottom-Inboard ****Top-Outboard ***Bottom-right
AAB0321RA Top Bottom-Inboard ***Top-Outboard ***Bottom-right
AAB5321RA Top Bottom-Inboard ***Top-Outboard ***Bottom-right
PV3-044-8 Top Bottom-Inboard Top-Outboard Bottom
AP2V-55 and

AP2V-T7 Top Bottom-Inboard Top-Outboard Bottom
57049 **Top *Bottom-inboard Top-Outboard Bottom

* Connect to inlet marked UH-1D.

** Connect to case drain marked UH-1B.

*** Remove pump inlet fitting from pump and reinstall fitting facing to

the right when required.

#k Assemble an MS21916D16-12 reducer and an MS28778-12 preformed
packing in pressure line before installation in helicopter.

a. If replacing pump assembly, remove case
drain plug from new pump and drain shipping
preservation fluid.

b. Refill pump assembly with clean hydraulic
fluid (C130 or C131) and install case drain plug.
Secure case drain plug wih lockwire (C155).

c. Remove protective caps from all open ports.

d. Install nut (10, ffigure 7-4), ring (11), and
packing (12) to fitting (9) and install fitting to pump
assembly (13).

e. Install nut (2), ring (5), and packing (6) on
fitting (1) and install fitting on pump assembly (13).

f. Install nut (21), ring (22), and packing (23) on
fitting (20) and install fitting on pump assembly(13).

g. Install nut (16), ring (15), and packing (14) on
fitting (17) and install fitting on pump assembly(13).

h. Apply grease (C129) or compound (C47) to
pump shaft splines and splines of quill pad.

I. Position gasket (7) and pump assembly (13) on
studs of drive pad on right side of transmission sump
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~ w & U =~ APPLY GREASE (C129) OR COMPOUND
@ (C47) TO SPLINES OF PUMP SHAFT AND
B} SPLINES OF QUILL PAD. |
%: ,Iilibtting 18- ﬁlttlng 17 Fitting
3. Nut 1 RH1t %g Hose Assembly
g'- \é\z/,asher 12. Pre?ormed packing 20 HI?tslﬁgAssemny
2 P'”? d pack 13. Pump Assembt}i 21, Nut
6 Graesgtme packing %g Ereformed packing 22. ng
: . Rin
S W 5 o packng
Figure 7-4. Hydraulic Pump Removal Installation

case, enﬁagmg pump shaft in splined gearshaft
Install eight washers (4) and four nuts(3) Torque nuts
(3) 120 TO 145 Inch- pounds.

j. Remove protective cover from hose
assembles (8), (18), (19), and (24) Connect hose
assemblies to fittings.

(1) Hose (8) to fitting (9)
(2) Hose (18) to fitting (17).

(3) Hose (19) to fitting (20).
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(4) Hose (24) to fitting (1).

k. Fill hydraulic reservoir (9,[figure 7-3) to
normal level with clean hydraulic fluid (C130) or

C131).

NOTE

With pump installed, placarded plug is
located on top, left side, outboard
portion of piston chamber.



NOTE

The following paragraph applies to
AA-60321 series pumps only.

|. On gravity feed system, locate and remove
[%Iacarded plug from top of pump piston chamber.
rapped air will be expelled from piston chamber when
hydraulic fluid drains from plug port. After air is
expelled, replace plug, and secure with lockwire
(C155).

m. Bleed and test hydraulic system
[7-4]and|7-6).

7-25. Test Procedures - Hydraulic Pump.

a. Start and ground run helicopter at flight idle (TM
55