ARMY TECHNICAL MANUAL [TM5-6115-465-34

NAVY PUBLICATION NAVFAC P-8-625-34

AIR FORCE TECHNICAL ORDER TO-35C2-3-446-2
MARINE CORPS TECHNICAL MANUAL TM-06858B/06859D-34

TECHNICAL MANUAL

INTERMEDIATE (FIELD) (DIRECT AND GENERAL SUPPORT)
AND DEPOT LEVEL MAINTENANCE MANUAL

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD. 30 KW,
3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ FSN
MEP-005A UTILITY 50/60 6115-118-1240
MEP-104A PRECISE 50/60 6115-118-1247
MEP-114A PRECISE 50/60 6115-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCIATURE: LN

MEP-005AWF WINTERIZATION KIT, FUEL BURNING 6115-463-9083
MEP-005AWE WINTERIZATION KIT, ELECTRIC 6115-463-9085
MEP-005ALM LOAD BANK KIT 6115-463-9088
MEP-005AWM WHEEL MOUNTING KIT 6115-463-9094

PUBLISHED UNDER THE AUTHORITY OF THE DEPARTMENTS OF THE ARMY, AIR FORCE, AND NAVY
JANUARY 1975

This copy is a reprint which includes current

pages from Changes 1 through 9.







TM 5-6115-465- 34

NAVFAC P-8-625- 34

TO 35C2- 3-446-2

TM 06858B/ 06859D- 34
C 12

CHANGE HEADQUARTERS

DEPARTMENTS OF THE ARMY, NAVY AND Al R FORCE
AND HEADQUARTERS U.S. MARI NE CORPS
12 WASHI NGTON, D.C., 28 FEBRUARY 1994

Internmediate (Field) (Direct and General Support)
and Depot Level Maintenance Manual

GENERATCR SET, DIESEL ENGI NE DRIVEN, TACTICAL SKID MID. 30 KW
3 PHASE, 4 WRE, 120/208 AND 240/416 VOLTS

DD MODEL CLASS HERTZ NSN
NEP- 005A UTI LI TY 50/ 60 6115- 00- 118- 1240
NEP- 104A PRECI SE 50/ 60 6115- 00- 118- 1247
NEP- 114A PRECI SE 50/ 60 6115- 00- 118- 1248

| NCLUDI NG OPTI ONAL KITS

DOD_MCDEL NOVENCLATURE NSN
NEP- 005AVF W NTERI ZATION KIT, FUEL BURNING 6115- 00- 463- 9083
NEP- 005AVE W NTERI ZATI ON KIT, ELECTRIC 6115- 00- 463- 9085
NEP- 005ALM LOAD BANK KI T 6115- 00- 463- 9088
NEP- 005AW VHEEL MOUNTING KI T 6115- 00- 463- 9094
VEP- 005MB ACQUSTI C SUPPRESSI ON KI T (ARMY ONLY) 6115- 01- 234- 6545

DI STRI BUTI ON STATEMENT A:  Approved for public release; distribution is unlinmted.

TM 5-6115- 465- 34/ NAVFAC P- 8- 625- 34/ TO 35C2- 3- 446- 2/ TM 06858B/ 06859D- 34, 31 January
1975, is changed as follows:

L.
2,

Cover is changed from FSN to NSN.
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 indicated
by a miniature pointing hand.

Renove pages I nsert pages

1-7 through 1-10 [I-7 t hrough_I-10]

Retain this sheet in front of manual for reference purposes.



T™M 5-6115-465-34

NAVFAC P-6-625-34

TO 35C2-3-446-2

TM 06858B/06859D-34
c12

By Order of the Secretaries of the Army, Air Force, and Navy (Including the Marine Corps):

GORDON R. SULLIVAN
- General, United States Army
Official:

. 4/ Chief of Staff

MILTON H. HAMILTON
Administrative Assistant to the
Secretary of the Army

06517

MERRILL A. McPEAK
General, USAF
Chief of Staff

Official:

RONALD W. YATES
General, USAF
Commander, Air Force Materiel Command

JACK E. BUFFINGTON
Rear Admiral, CEC, US Navy
Commander

Navy Facilities Engineering
Command

D. R. BLOOMER

Colonel, USMC

Director Program Support
Marine Corps Systems Command

Distribution:

To be distributed in accordance with DA Form 12-25-E, block no. 0652, requirements for
TM 5-6115-465-34.



TM5-6115-465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2
TM 06858B/ %618159D-34

CHANGE HEADQUARTERS
DEPARTMENTS OF THE ARMY, NAVY AND AIR FORCE
AND HEADQUARTERS U.S. MARINE CORPS
NO. 11 WASHINGTON D.C., 30 NOVEMBER 1992

Intermediate (Field) (Direct and General Support)
And Depot Level Maintenance Manual

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD.
30 kW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ ESN

M EP-005A UTILITY 50/60 6115-118-1240
MEP-104A PRECISE 50/60 6115-118-1247
MEP-114A PRECISE 50/60 6115-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE ESN

M EP-005AWF WINTERIZATIONKIT, FUEL BURNING 6115-463-9083

M EP-005AWE WINTERIZATION KIT, ELECTRIC 6115-463-9085

M EP-005AL M LOAD BANK KIT 6115-463-9088

M EP-005AWM WHEEL MOUNTING KIT 6115-463-9094
MEP-005AAS ACOUSTIC SUPPRESSION KIT (ARMY ONLY) 6115-01-234-6545

Approved for public release; Distribution is unlimited

TM 5-6115-465-34/NAVFAC P-8-625-34/TO35C2-3-446-2/TM 06858B/06859D-34, 31 January 1975 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

8-43/(8-44 blank) 8-43/(8-44 blank)

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



TM5-6115-465-34

NAVFAC P-8-625-34

TO 35C2-3-446-2

TM 06858B/06859D-34
Cll

By Order of the Secretaries of the Army, Air Force, and Navy (Including the Marine Cor ps):

Official:. —- 4/

MILTON H. HAMILTON
Administrative Assistant to the
Secretary of the Army

02982

Official:

RONALD W. YATES
General, United States Air Force
Commander, Air Force Materiel Command

RONALD D. ELLIOTT
Executive Director
Marine Corps Systems Command

DISTRIBUTION:

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

MERRILL A. McPEAK
General, USAF
Chief of Saff

DAVID E. BOTTORFF
Rear Admiral, CEC, US Navy
Commander
Navy Facilities Engineering Command

To be distributed in accordance with DA Form 12-25-E, block no. 0652, requirements for

TM 5-6115-465-34.



TM 54115-465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2
TM 06858B/06859D-34
C10
CHANGE HEADQUARTERS,

DEPARTMENTS OF THE ARMY, NAVY AND AIR FORCE

AND HEADQUARTERS U.S. MARINE CORPS

NO. 10 WASHINGTON, D.C., 30 September 1991

Intermediate (Field) (Direct and General Support)
And Depot Level Maintenance Manual

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD., 30 KW,
3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ ESN

MEP-005A UTILITY 50/60 6115-118-1240
MEP-104A PRECISE 50/60 6115-118-1247
MEP-114A PRECISE 50/60 6115-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE ESN
MEP-005AWF WINTERIZATION KIT, FUEL BURNING 6115463-9083
MEP-005AWE WINTERIZATION KIT, ELECTRIC 6115463-9085
MEP-005ALM LOAD BANK KIT 6115-463-9088
MEP-005AWM WHEEL MOUNTING KIT 6115-463-9094
MEP-005AAS ACOUSTIC SUPPRESSION KIT (ARMY ONLY) 6115-01-234-6545

Approved for public release; distribution is unlimited

TM 5-6115-465-34/NAVFAC P-8-625-34/TO 35C2-3-446-2/TM 06858B/06859D-34, 31 January 1975, is
changed asfollows:

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

3-9 and 3-10 3-9 and 3-10

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



TM 5-6115-465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2
TM 06858B/06859D-34

Cc10
By Order of the Secretaries of the Army , Air Force, and Navy (Including the Marine Corps):

Official:
PATRICIA P. HICKERSON

Brigadier General, United Sates Army
The Adjutant General

Official:
CHARLES C. McDONALD

General, USAF
Commander, Air Force Logistics Command

H.E. REESE
Deputy for Support
Marine Corps Research, Development and
Acquisition Command

DISTRIBUTION:

CARL E. VUONO
General, United Sates Army
Chief of Saff

MERRILL A. McPEAK
General USAF
Chief of Saff

DAVID E. BOTTORFF
Rear Admiral, CEC, US Navy
Commander
Navy Facilities Engineering Command

To be distributed in accordance with DA Form 12-25E, (qty rqgr block no. 0852)



TM 5-6115-465-34
NAVFAC P-8-625-34

TO 35C2-3-446-2
TM 06858B/06859D-34

CHANGE HEADQUARTERS,

DEPARTMENTS OF THE ARMY, NAVY AND AIR FORCE
AND HEADQUARTERS U.S. MARINE CORPS
NO. 9 WASHINGTON, D.C., 18 January 1991

Intermediate (Field) (Direct and General Support)
And Depot Level Maintenance Manual

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD. 30KW,
3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ FSN
MEP-005A UTILITY 50/60 6115-118-1240
MEP-104A PRECISE 50/60 6115-118-1247
MEP-114A PRECISE 50/60 6115-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE ESN
MEP-005AWF WINTERIZATION KIT, FUEL BURNING 6115-463-9083
MEP-005AWE WINTERIZATION KIT, ELECTRIC 6115-463-9085
MEP-005ALM LOAD BANK KIT 6115-463-9088
MEP-005AWM WHEEL MOUNTING KIT 6115-463-9094
MEP-005AAS ACOUSTIC SUPPRESSION KIT (ARMY ONLY) 6115-01-234-6545

Approved for public release; distribution is unlimited

TM5-6115-465-34, NAVFAC P-8-625-34, TO 35C2-3-446-2, TM 06858B/06859D-34, 31 January 1975
is changed as follows:

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

Remove pages Insert pages
Warning/A al(b blank)

- - A/(B blank)

ix and x ix and x

3-21 and 3-22 3-21 and 3-22

- 3-22.1/(3-22.2 blank)
3-23 and 3-24 3-23 and 3-24

3-69 and 3-70 3-69 and 3-70

4-13 and 4-14 4-13 and 4-14

4-19 and 4-20 4-19 and 4-20



TM 5-6115-465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2
™™ 068588(/:08859D-34

Remove pages (con't)

5-28.1/(5-28.2 blank)
5-59 and 5-60

5-69 and 5-70

8-39 through 8-44
8-47 and 8-48

Insert pages (con't)

5-28.1 and 5-28.2

5-59 and 5-60

5-60.1/(5-60.2 blank)

5-69 and 5-70

8-39 though 8-43/(8-44 blank)
8-47 and 8-48

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

By Order of the Secretaries of the Army, Air Force, and Navy (Including the Marine Corps):

Official:
THOMASF. SIKORA
Brigadier General, United Sates Army
The Adjutant General

Official:
CHARLES C. MCDONALD
General, USAF
Commander, Air Force Logistics Command

H.E. REESE
Executive Director
Marine Corps Research, Development and
Acquisition Command

DISTRIBUTION:

CARL E. VUONO
General, United Sates Army
Chief of Staff

MERRILL A. McPEAK
General USAF
Chief of Saff

DAVID E. BUTTORFF
Rear Admiral, CEC, US Navy
Commander
Navy Facilities Engineering Command

To be distributed in accordance with DA Form 12-25E, (qgty rgr block no. 0852)



Army Technical Manual ™M 5-6115-465-34

Navy Publication NAVFAC P-8-625-34
Air Force Technical Order TO 35C2-3-446-2
Marine Corps Technical Manual T™ 06858B/06859D-34
C8
CHANGE DEPARTMENTS OF THE ARMY, THE NAVY
AND THE AIR FORCE
NO. 8 ( INCLUDING THE US MARINE CORPS)

WASHINGTON, D.C., 19 August 1988

Intermediate (Field) (Direct and General Support)
And Depot Level Maintenance Manual

GENERAL SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD. 30 KW,
3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ FSN

MEP-005A UTILITY 50/60 6115-118-1240
MEP-104A PRECISE 50/60 6115-118-1247
MEP-114A PRECISE 50/60 6115-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE SN
MEP-005AWF WINTERIZATION KIT, FUEL BURNING 6115-463-9083
MEP-005AWE WINTERIZATION KIT, ELECTRIC 6115-463-9085
MEP-005ALM LOAD BANK KIT 6115-463-9088
MEP-005AWM WHEEL MOUNTING KIT 6115-463-9094
MEP-005AAS ACOUSTIC SUPPRESSION KIT (ARMY ONLY) 6115-01-234-6545

TM 5-6115-465-34/NAVFAC P-8-625-34/T0 35C2-3-446-2/TM 068588/06859D-34, 31
January 1975, is changed as follows:

1. Title is changed as shown above.
2. 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

v and vi v and vi

T xi and xii

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

1-7 and 1-8 1-7 and 1-8

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

2-2.1 and 2-2.2 2-2.1 and 2-2.2
T 2-2.3/2-2.4

3-9 and 3-10 3-9 and 3-10

3-61 through 3-64 3-61 through 3-64
4-40.3 and 4-40.4 4-40.3 and 4-40.4
5-13 and 5-14 5-13 and 5-14

T 8-39 through 8-48
Index 1 and Index 2 Index 1 and Index 2

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



T 5-6115-465-34
NAVFAC P-8-625-34
T0 35C2-3-446-2

™ 06858B.06859D-34

By Order of the Secretaries of the Army, the Navy, and the Air Force:

CARL E. VUONO
et General, United Sates Army
Official: Chief of Saff

R.L. DILWORTH

Brigadier General, United States Army
The Adjutant General

B. F. MONTOYA,
Rear Admiral, CEC, US Navy

Commander
Naval Facilities Engineering Command

o LARRY D. WELCH, General usar
Official: Chief of Staff

ALFRED G. HANSEN

General, USAF, Commander, Air Force
Logistics Command

H. E. REESE

Executive Director

Marine Corps Research, Development and
Acquisition Command

DISTRIBUTION:

To be distributed in accordance with DA Form 12-25A, Direct Support and General
Support Maintenance requirements for Generator Set, Diesel Driven, Tactical, Skid
Mounted, 120/208V, 240/416V, 30KW, 3PH, 4 Wire (50/60HZ: MEP-005A, MEP-104A;
400HZ: MEP-114A).



T 5-6115-465-34
NAVFAC P-8-625-34
T0 35C2-3-446-2

™™ 06858B/06859D-34

C7
CHANGE DEPARTMENTS OF THE ARMY, THE
NAVY, AND THE AIR FORCE (INCLUDING THE
NO. 7/ US MARINE CORPS)

WASHINGTON, D.C., 17 June 1988

Intermediate (Field) (Direct and General
Support) and Depot Level Maintenance Manual

GENERATOR SET, DIESEL ENGINE DRIVEN,
TACTICAL, SKID MTD., 30 KW, 3 PHASE
4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ NSN

MEP-005A Utility 50/60 6115-00-118-1240
MEP-104A Precise 50/60 6115-00-118-1247
MEP-114A Precise 400 6115-00-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE NSN

MEP-005AWF Winterization Kit, Fuel Burning 6115-00-463-9083
MEP-005AWE Winterization Kit, Electric 6115-00-463-9085
MEP-005ALM Load Bank Kit 6115-00-463-9088
MEP-005AWM Wheel Mounting Kit 6115-00-463-9094

T 5-6115-34/NAVFAC P-8-625-34/T0 35C2-3-446-2/TM 06858B/06859D-34,
31 January 1975, 1is changed as follows:

Remove pages Insert pages
v and vi v and vi
1-1 and 1-2 1-1 and 1-2
3-23 and 3-24 3-23 and 3-24
4-40.3 and 4-40.4 4-40.3 and 4-40.4
5-45 and 5-46 5-45 and 5-46
7-1 and 7-2 7-1 and 7-2
T 7-2.1/7-2.2

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



T 5-6115-465-34

NAVFAC P-8-625-34

T0 35C2-3-446-2

™ 06858B/06859D-34
¢/

By Order of the Secretaries of the Army, the Navy, and the Air Force:

CARL E. VUONO
General, United Sates Army

official: Chief of Saff
R. L. DILWORTH
Brigadier General, United Sates Army
The Adjutant General
B. F. MONTOYA
Rear Admiral, CEC, US Navy

Commander
Naval Facilities Engineering Command

LARRY D. WELSH, General USAF
Official: Chief of Staff

ALFRED G. HANSEN
General, USAF, Commander, Air Force
Logistics Command

H. E. REESE

Executive Director

Marine Corps Research, Development and
Acquisition Command

DISTRIBUTION:

To be distributed in accordance with DA Form 12-25A, Direct Support and General
Support Maintenance Requirements for Generator Set, Diesel Driven, Tactical, Skid
Mounted, 120/208V, 240/416V, 30KW, 3PH, 4 Wire (50/60HZ: MEP-005A, MEP-104A; 400HZ:
MEP-114A).



™ 5-6115-465-34
NAVFAC P-8-625-34
T0 35C2-3-446-2

™ 06858B/06859D-34

Co6
CHANGE DEPARTMENTS OF THE ARMY, THE
NAVY, AND THE AIR FORCE (INCLUDING THE
NO. 6 US MARINE CORPS)

WASHINGTON, D.C., 8 December 1986

Intermediate (Field) (Direct and General
Support) and Depot Level Maintenance Manual

GENERATOR SET, DIESEL ENGINE DRIVEN,
TACTICAL, SKID MTD., 30 KW, 3 PHASE
4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ NSN

MEP-005A Utility 50/60 6115-00-118-1240
MEP-104A Precise 50/60 6115-00-118-1247
MEP-114A Precise 400 6115-00-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE NSN

MEP-005AWF Winterization Kit, Fuel Burning 6115-00-463-9083
MEP-005AWE Winterization Kit, Electric 6115-00-463-9085
MEP-005ALM Load Bank Kit 6115-00-463-9088
MEP-005AWM Wheel Mounting Kit 6115-00-463-9094

TM 5-6115-465-34/NAVFAC P-8-625-34/T0 35C2-3-446-2/TM 06858B/06859D-34,
31 January 1975, 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 1is indicated
by a miniature pointing hand.

Remove pages Insert pages

2-5 and 2-6 2-5 and 2-6

3-73 through 3-76 3-73 through 3-76
4-13 and 4-14 4-13 and 4-14

5-75 and 5-76 5-75 and 5-76

T 5-76.1/5-76.2

8-5 and 8-6 8-5 and 8-6

8-11 and 8-12 8-11 and 8-12

Index 1 and Index 2 Index 1 and Index 2

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



T 5-6115-465-34

NAVFAC P-8-625-34

T0 35C2-3-446-2

™™ 06858B/06859D-34
Co

By Order of the Secretaries of the Army, the Navy, and the Air Force:

JOHN AWICKHAM, JR.
General, United States Army
Official: Chief of Saff

R. L. DILWORTH

Brigadier General, United States Army
The Adjutant General

J. P. JONES, JR.

Rear Admiral, CEC, US Navy
Commander

Naval Facilities Engineering Command

CHARLES A. GABRIEL, General USAF
Official: Chief of Saff

EARL T. O'LOUGHLIN
General, USAF, Commander, Air Force
Logistics Command

GEORGE B. CRIST
Lieutenant General, USMC
Deputy Chief of Saff for Installation and Logistics

DISTRIBUTION:

To be distributed in accordance with DA Form 12-25A, Direct and General Support
Maintenance Requirements for Generator Set, Diesel Driven, Tactical, Skid Mounted,
120/208V, 240/416V, 30KW, 3PH, 4 Wire (50/60HZ: MEP-005A, MEP-104A; 400HZ: MEP-
114A) (TM 5-6115-465 Series)



CHANGE

NO. 5

DOD MODEL

MEP-005A
MEP-104A
MEP-114A

DOD MODEL

MEP-005AWF
MEP-005AWE
MEP-005ALM
MEP-005AWM

Intermediate
Support) and Depot Level

GENERATOR SET,
TACTICAL,
4 WIRE,

CLASS

Utility
Precise
Precise

Winterization Kit,
Winterization Kit,
Load Bank Kit

Wheel Mounting Kit

(Field)

NAVY,

SKID MTD., 30 KW,
120/208 AND 240/416 VOLTS

HERTZ

50/60
50/60
400

NOMENCLATURE

Fuel Burning
Electric

T™M 5-6115-465-34

NAVFAC P-8-625-34

T0 35C2-3-446-2

T 06858B/06859D-3
Ch

4
9

DEPARTMENTS OF THE ARMY, THE

AND THE AIR FORCE (INCLUDING THE
US MARINE CORPS)

WASHINGTON, D,C., 1 May 1986

(Direct and General
Maintenance Manual

DIESEL ENGINE DRIVEN,

3 PHASE

NSN

6115-00-118-1240
6115-00-118-1247
6115-00-118-1248

INCLUDING OPTIONAL KITS

NSN

6115-00-463-9083
6115-00-463-9085
6115-00-463-9088
6115-00-463-9094

T 5-6115-465-34/NAVFAC P-8-625-34/T0 35C2-3-446-2/TM 06858B/06859D-34,

31 January 1975,

1. Remove and insert pages as indicated below.
is indicated by a vertical bar in the margin. An

by a miniature pointing hand.

is changed as follows:

Remove pages

5

1_

~No

B S e OSSR R S)

~ O1 O

through viii
3 and 1-4
-1 and 2-2
-3 and 2-4
-7 and 2-8
-49 and 3-50
-1 and 4-2
-19 and 4-20
-25 and 4-26
-37 and 4-38

-28.1/5-28.2
-37 and 5-38
-3 and 7-4

I

;
1
2
2
2
2
3
4
4_
4
4
4
4
5
5
/

New or changed text material
illustration change is indicated

nsert Pages

through x

-3 and 1-4

-1 and 2-2

-2.1 and 2-2.2
-3 and 2-4

-7 and 2-8

-49 and 3-50

-1 and 4-2

19 and 4-20

-25 and 4-26

-37 and 4-38
-40.1 through 4-40.7/4-40.8
44,1 and 4-44.2
-28.1/5-28.2

-37 and 5-38

-3 and 7-4



™ 5-6115-465-34
NAVFAC P-8-625-34

T0 35C2-3-446-2
™ 06858B/06859D-34
C5

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

By Order of the Secretaries of the Army, the Navy, and the Air Force:

JOHN A. WICKHAM, JR.
General, United Sates Army
Official: Chief of Saff

MILDRED E. HEDBERG

Brigadier General, United States Army
The Adjutant General

J. P. JONES, JR.

Rear Admiral, CEC, US Navy
Commander

Naval Facilities Engineering Command

CHARLES A. GABRIEL, General USAF
Official: Chief of Saff

EARL T. O'LOUGHLIN
General, USAF, Commander, Air Force
Logistics Command

GEORGE B. CRIST
Lieutenant General, USMC
Deputy Chief of Saff for Installations and Logistics

DISTRIBUTION:

To be distributed in accordance with DA Form 12-25A, Direct and General Support
Maintenance Requirements for Generator Set, Diesel Driven, Tactical, Skid Mounted,

120/208V, 240/416V, 30KW, 3PH, 4 Wire (50/60HZ: MEP-005A, MEP-104A; 400HZ: MEP-
114A) (TM 5-6115-465 Series)



CHANGE

NO. 4

DOD MODEL

MEP-005A
MEP-104A
MEP-114A

DOD MODEL

MEP-005AWF
MEP-005AWE
MEP-005ALM
MEP-005AWM

T 5-6115-465-34

NAVFAC P-8-625-34

T0 35C2-3-446-2

™™ 06858B/06859D-34
C 4

DEPARTMENTS OF THE ARMY, THE
NAVY, AND THE AIR FORCE (INCLUDING
THE US MARINE CORPS)
WASHINGTON, D.C., 30 September 1985

Intermediate (Field) (Direct and General
Support) and Depot Level Maintenance Manual
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4-38.1/4-38.2
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5-13 and 5-14 5-13 and 5-14
5-19 and 5-20 5-19 and 5-20
5-28.1/5-28.2
5-29 and 5-30 5-29 and 5-30
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An illustration change is indicated by a miniature pointing hand.

3. Retain these sheets in front of manual for reference purposes.
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Rear Admiral, CEC, US Navy

Commander
Naval Facilities Engineering Command

. LEW ALLEN, JR, General USAF
Oficial: Chief of Staff

VAN L. CRAWFORD, JR, Colonel, USAF
Director of Admnistration

H A HATCH
Maj or General, USMC
Deputy Chief of Staff for Installations and Logistics
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MEP-005AWF WINTERIZATION KIT, FUEL BURNING 6115-00-463-9083
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None DA Form 2028-2
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WARNING
All specific cautions and warnings contained in this manual shall be strictly adhered to. Otherwise, severe injury, death and/or
damage to the equipment may result.

HIGH VOLTAGE
is produced when this generator set is in operation.

DEATH

or severe bums may result if personnel fail to observe safety precautions. Do not operate this generator set until the ground
terminal stud has been connected to a suitable ground. Disconnect the battery ground cable before removing and installing
components on the engine or in the electrical control panel system. Do not attempt to service or otherwise make any
adjustments, connections or reconnections of wires or cables until generator set is shutdown and completely deenergized.

DANGEROUS GASES
Batteries generate explosive gas during charging; therefore, utilize extreme caution, do not smoke, or use open flame in vicinity
when servicing batteries. Exhaust discharge contains noxious and deadly fumes. Donot operate generator sets in enclosed
areas unless exhaust discharge is properly vented to the outside. When filling fuel tank, maintain metal-to-metal contact
between filler nozzle and fuel tank. Do not smoke or use an open flame in the vicinity. Use extreme care, should a selenium
rectifier malfunction, to avoid inhalation of poisonous fumes.

LIQUIDS UNDER PRESSURE
are generated as a result of operation of the generator set. Do not expose any part of the body to a high pressure leak in the fuel or
hydraulic system of the generator set. Relieve pressure from radiator before removing radiator cap.

NOISE
operating level of this generator can cause hearing damage. Ear protectors, as recommended by the medical or safety officer,
must be worn when working near this set.

CAUTION

DAMAGE

to the equipment may result if personnel fail to observe the cautions contained in this manual. If generator set is shut down by
the operation of a safety device, do not attempt to operate the unit until the cause has been determined and eliminated.

WARNING
Hot refueling of generators while they are running poses a safety hazard and should not be attempted.

Hot engine surfaces and sparks produced from the engine and generator circuitry are possible sources of ignition. Severeinjury.
death and/or damage to the equipment may result.

Change 9 a/(b blank) [
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Reproduction for non-military use of the information or illustrations contained in this publication is not
permitted. The policy for military use reproduction is established for the Army in AR 380-5, for the Navy and
Marine Corps in OPNAVINST 5510.1B, and for the Air Force in Air Force Regulation 205-1.

LIST OF EFFECTIVE PAGES

Insert latest changed pages; dispose of superseded pages in accordance with applicable regulations.

Total number of pages in this manual is 312 consisting of the following:

Page No.

1-2 through 1-11/(1-12 blank)
2-1 through 2-11/(2-12 blank)

4-28.1 and 4-28.2

7-1 through 7-17/(7-18 blank)

Zero in this column indicates an original page.

N

31 through 3-20 .o
B2l
3-22through 3-69) . ...t
B0
371 through 3-74 o
B D e
3-76 through 3-80 ...
4-1 through 4-28 ...

4-29 through 4-52 . ... . ———
5-1 through 5-46 ... .
L
5-48 through 5-53 ... ..
B
5-55 through 5-75/(5-76 blank) ......... ... ..ot
6-1 through 6-5/(6-6 blank) .............. .. .0t

8-1 through 8-38 ... ...
A-L and A-2 .
INDEX 1 through INDEX 4 .. ... .. . . i

*Change No.
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CHAPTER 1
INTRODUCTION

SECTION 1.

1-1. Scope

a. This manual contains instructions for the use of
intermediate (field) (direct and general support) and
depot maintenance personnel responsible for main-
taining the 30 KW Diesel Engine Generator Sets, Models
MEP-005A, MEP-104A, and MEP-114A. The main-
tenance information provided herein is normally beyond
the scope of the tools, equipment, personnel and
supplies available at the operator and organizationa
levels. This manual must be used in conjunction with
the operator and organizational manual for complete
maintenance instructions for the generator sets.

NOTE

Accomplishment of actiong/tasks at desig-
nated maintenance levels as directed in this
manua does not apply to the Air Force. Air
Force users shall accomplish maintenance
at user level consistent with their capabil-
ity in accordance with policies established
by AFM66-1.

1-2. Forms and Records
NOTE

This manual is used by Army, Air Force,
Navy, and Marine Corps personnel. Use of
forms as directed in this manual will be
accomplished only by personnel of that
service to which such forms apply,

a. Maintenance forms and records used by Army
personnel will be only those prescribed by DA Pam
738-750. Those to be used by Marine Corps personnel
are prescribed in the latest edition of TM 4700-15/1,
Air Force forms and records used will be those prescribed
by AFM66-1 and the applicable 00-20 Series Technical
Orders. Navy users should refer to their appropriate
publications to determine the applicable forms and
records to be used.

GENERAL

b. Reports of errors, omissions, and recommenda-
tions for improvement of this manua by its user is
encouraged. Such reports should be submitted by
various service personnel as follows:

(1) Air Force. AFTO Form 22 directly to Com-
mander, Sacramento Air Logistics Center, SM-ALC-
MMEDTA, McClellan Air Force Base, CA 95652-5609
In accordance With TO-00-5-1.

(2) Army. DA Form 2028 directly to Commander,
US Army Troop Support Command, ATTN: AMSTR-MCTS,
4300 Goodfellow Blvd., St. Louis, MO 63120-1798.

(3) Marine Corps. NAVMC 10772 directly to
Commanding General, U S Marine Corps, Marine Corps
Logistics Base, (Code 850), Albany, GA 31704-5000.

(4) Navy. By letter directly to Commander,
Naval Construction Battalion Center, ATTN: Code
15741, Port Hueneme, CA 93043-5000.

1-3. Demolition to Prevent Enemy Use

Demolition of the generator set to prevent enemy use
will be in accordance with the requirements of TM
760-244-3 (Procedures for Destruction of Equipment
to Prevent Enemy Use for U.S. Army and U.S. Marine
Corps).

1-4. Shipment and Storage
a. Preparation for shipment and storage of the

generator set for US Air Force will be in accordance
with TO 35-1-4.

b. Shipment and storage for US Army and the US
Marine Corps will be in accordance with TB 740-97-2.

Channel 8 1-1
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Section I
1-5. Description

The generator set is a fully enclosed, self-contained,
skid mounted, portable unit. It is equipped with con-
trols, instruments, and accessories which enable it to
be operated as a single unit or in parallel with two or
more units of the same size, class, and mode. In addi-
tion, the generator sets will accept and operate with
fuel and electric winterization kits, load bank Kkit,

wheel mounting kit, automatic transfer panel kits and a
remote control box. For a more detailed description of
the generator sets, refer to the Operator's and Organiza-
tional Maintenance Manual. A more detailed description
of specific components and assembies is found in the
applicable maintenance paragraphs of this manual.

1-6. Tabulated Data

a. General. This paragraph contains all mainte-
nance data pertinent to intermediate (field) (direct

and general support), and depot maintenance personnel.

For additional tabulated data, refer to the Operator's
and Organizational Maintenance Manual.

b. Engine Classification and Rating.

Model . . .. ... ... .. ... D2998ERX37
Installation drawing. . . . . .. .. .. ... ... 40-A-8875
Bore and stroke . . . ... ... ... ... 33/4 x 4 1/2 inch
Number of cylinders . . . . .. .. ... ... ... ...... 6
Piston displacement (cu. in.) . . . ... ... ... .... 298
Dry weight (approx.) . . . . . . .. .. ... ... 960 pounds

Lubricating oil capacity
(with filters). . . . . . .. .. ... 8 quarts
Low idle recommendations 1100 to 1200 rpm

Fuel consumption (gals/hr):
1500 rpm (50 Hz, 25 kw) . . ... ... ... ... 2.35
1800 rpm (60Hz, 30 kw) . . . . .. .. ... ... 2.85
2000 rpm (400Hz, 30 kw) . . . .. ... ... .. 2.90

Heat rejection to coolant (btu/min):

1500 rpm (50Hz, 25kw) . . . . . ... .. ... 1,407

1800 rpm (60Hz, 30kw) . . . . . .. ... ... 1,689

2000 rpm (400Hz, 30kw) . . . . . .. ... .. 1,767
Air consumption (CFM):

1500 rpm (50 Hz, 25kw) . . . . . .. . ... .. 111.3

1800 rpm (60Hz, 30kw) . . . . . . .. ... ... 134

2000 rpm (400 Hz, 30kw) . . . . . ... ..... 149

1-2 Change 7

DESCRIPTION AND DATA

Water pump delivery (GPM):

1500 rpm (50 Hz, 25kw) . . . .. . ... ... ... 18
1800 rpm (60 Hz, 30kw) . . . . ... ... ..... 22
2000 rpm (400 Hz, 30kw) . . . .. ... ... .. 245
Crankcase:
Material. . . . ... ..... ... ... Alloy cast iron
How Cast. . . ............ Integral with block
Crankshaft:
Material. . . . ... ...... Special steel, hardened
bearing surfaces
Number of bearings. .. ... ... ....... 5.
Bearing diameter. . ... ........ 2 7/8 inche
Bearing lengths:
Front . . ..... ...........11/32 inches
Center. .. ... ............ 2 1/8 inches
Rear . ... .............. 1 1/32 inches

Intermediate. . . . .1 1/32 inches

Connecting rod:

Material. . . . ... . ....... Heat treated steel
Bearing diameter. . ... ... ..... 2 3/8 inches
Bearing length. . . ... ... ... ... 1 11/64 inches
Rod length (ctoc) . ... ........... 8 inches

Piston and piston pin:

Piston material . . . Heat treated aluminum alloy

Pin material . . . .. ... .......... Alloy steel
Pintype . . .. ... ... ... ... .. Full floating
Camshaft:
Number of bearings . . . . . ... ... ... ...... 4
Bearing diameter. . . . . . ... ... .. 2 1/16 inches
Bearing Length:
Front . . ... ... ... ... ..., | 1/16 inches
Intermediate. . . . ... ... .. ... 13/16 inches
Rear . . . ... ... .. ... ... 1 1/16 inch
Cylinder head:
Material . . . .. ... ... ... . ... .. Alloy casting
Type. . . . . . . . .One piece casting
Valve arrangement. . . . . .. ... ... .. Overhead

(E-1-E-I-I-E-E---E-1E) [}
Valve material (intake and
exhaust . . . ... ... oL High alloy forging



c. Starter Assembly Classification and Rating. Overshoot/undershoot:
Stalled current . 500 amps (max) MEP-005A .
Stalled torque . . 18 Tbs. - ft. (min) MEP-104A .
Duty classification . . . . 15 sec on - 15 sec off MEP-114A .
(2 starting cycles per
minute) f. Governor Control
] o ' ' ' Rating.
Drive type . . Positive indexing with DOD Drawing Numbers:
overrun clutch
d.  Fuel Injector Pump Classification and 50/60 Hz .
Rating. 400 HZ .
Manufacturer . . Hartford Machine Screw Type .
Co., Div. of Standard Inout volt
Screw Co., Inc. nput volts . . SRR
Model . . . . . . . . DBGFC633X1LK Frequency regulation

Power dissipation

Line pressure 2500 to 2950 psig

130 psig (max)

Enclosure

Transfer pump pressure.

Transfer pump 1ift . . 15 in. HG (min) £.1 Governor Control
Full Toad rpm . .1800 Rating.

Delivery variation DOD Drawing numbers:
Eigﬁe%ga%y1wnderi at 59 (max) Governor control unit . .

Magnetic actuator

e. Static Exciter and Voltage Regulator

Assembly Classification and Rating. Magnetic pickup .

Type . Solid state Type:

Voltage regulation: Input volts . . . . . . ..
MEP-005A . 3% of rated voltage Frequency regulation
MEP-104A . 1% of rated voltage Temperature range . . . .
MEP-114A . 1% of rated voltage

Voltage stability: Rating.

Short term: DOD Drawing number
MEP-005A . Within 2% of rated Nominal voltage
voltage )
MEP-104A . Within 1% of rated Actuation voltage .
voltage
MEP-114A . Within 1% of rated )
voltage Time delay .
Long term: o Trip time .
MEP-005A . . Within 4% of rated
voltage
MEP-104A . . Within 2% of rated Contact rat‘]ng L.
Voltage
MEP-1144A . . Within 2% of rated Temperature range .
voltage

Voltage drift (8 hour h.
period, with tempera- Rating.
ture variation of up :
to 60°F)(15.5°C) 1% DOD drawmg number

Nominal voltage

Frequency range

Transient performance:

Resumption of steady state:
Drop-out voltage

MEP-005A . . Within 3 sec.
MEP-104A . . Within 0.5 sec. Pull-in voltage
MEP-114A . . Within 0.5 sec. Time delay .

TM 5-6115-465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

20% rated voltage
15% rated voltage
12% rated voltage

Unit Classification and

. 69-784-2
.81-4903
.Solid state

24 Vdc and 120 Vac

. 0.25%

115 watts

Water-proof, wax-filled
casing

(max)

Kit Classification and

. 81-4903

81-705

. 81-4904

Solid state
11-40 Vdc

. 0.25%
. -65° to 185°F

(-55° to 85°C)

9« Qvervoltage Relay Classification and

72-2257
120 Vac

153 + 3 Vac over fre-
quency range of 50 to
450 Hz

200 m sec sustained
overvoltage (rein)

Less than 1.0 sec.
after sustained pull-
in voltage

10 drop, 28.5V,
resistive

-65°F (-58.5°C) to
+ 170°F (76.7°C)

Undervoltage Relay Classification and

70-1120

120 Vac

50 to 450 Hz
99 £ 4 Vac

. 110 £ 3 Vac

6 + 2 sec. after drop-
it (instantaneous at
40 Vac and below)
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TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34

TM 06858B/06859D-34
Contact rating . . 10 amp, 28V, resistive
Contact arrangement . 2 pole, double throw

Temperature range . . . . . -65°F (-58.5°C) to
+170°F (76.7°C)

Trip voltage variation
over temperature
range . . . . . . . . . .t 2% max.

i. Underfrequency Relay Classification and
Rating.

DOD drawing number:

50/60Hz . . 70-1119

400 Hz . . . . . . ...70-1141
Input voltage (nominal) . . 120 Vac
Trip frequency:

400 Hz . . . . . . . . .370 £ 5 Hz

60 Hz . . . . . . . . . 48 + 3 Hz

50 Hz . o o oo oo 43 + 3 Hz
Voltage input Timits . .+ 10 percent

-65°F (-58.5°

C) to
+170°F (76.7°C)

Temperature range . , . . .

Trip frequency
variation over
temperature range . . . .+ 2 Hz

Short Circuit Relay Classification and

Ratwhg.

DOD drawing number . . . . 72-2256

Trip voltage . 10 + Vac (any phase to
neutral)

10 amp, 28 Vdc
Frequency range . 50 Hz to 450 Hz

Temperature range . . . . . -65°F (-58.5°C) to
170°F (76.7°C)

Contact rating .

Trip variation over
temperature range

k. Reverse Power Relay Classification and
Rating.

5 percent maximum

DOD drawing number . . . . 72-2255

DC input voltage . . 0 to 10 Vdc

AC superimposition . . Up to 20 Vac

Reverse polarity . . 20 percent
(approximate)

Temperature range . . . . . -65°F (-58.8°C) to

170°F (76.7°C)

Variations in trip
voltage over
temperature range .

Contact rating .

. = 3 Vdc (max)

. 10 amp, 28 Vdc,
resistive

1. Permissive Paralleling Relay Classification
and Rating.

DOD drawing number . . . . 70-1118

..... 24 Vdc

..... 8 £ 1 Vac (falling)
..... 50 Hz to 400 Hz

Input power .
Actuation point .
Frequency range .

1-4 Change 5

Temperature range . . . . . -65°F (-58.8°C) to
170°F (76.7°C)

Variation of actuation
point over temperature

range . ... e Less than 1 Vac
Contact rating . . 10 amp, 28 Vdc,
resistive

Thermal Watt Converter Classification and

Rating.
DOD drawing number:
50/60 Hz . . . . 69-589-1
400 HZ . . . . . . . . . 69-589-2
Operating voltage . . . . . 100 to 130 Vac
Current. . . . . . . . . . 1amp
Elements . . . . . . . . .3
Phase. . . . . . . . . . .3
Number of wires . . . . . . 4
Qutput . . . . . . . . . . 20 MVdc, open circuit
Circuit resistance
(output) . . . . . . . .. 4.97 ohm
Watts per element:
50/60Hz . . . . . . . .96.26
400 Hz . . . . . . . . .96.3

n.  Main Load Contactor Contactor Classifica-
tion and Rating.

DOD drawing number . . . . 69-680

Enclosure . . . . . . . .. Gasket sealed casing
KVA. o o o o o o oo 125 (max)

Main contact type . . . . . Double break, magnetic
Voltage range . . . . . . . 120 Vac to 416 Vac
Frequency range . . . . . . 50 Hz to 400 H:z
Continuous current . . . . 350 amp

Interruption current . . 5000 amp (max)

Auxiliary contacts:

Operating voltage . . . . 28 Vdc

Operating current . . . . 7.5 amp
AC voltage . . . . . . . 120 Vac
Lamp current . . . . . . 7.5 amp

Operational Tag
behind main

contacts . . . . . . . .. 0.001 to 0.003 sec.
Coil data:

Operating voltage . . . . 18 to 30 Vdc

Actuation time . . 0.035 to 0.050 sec.

Close coil resistance . . 8 ohm

50/60 Hz Generator Classification and
Rating.

Rating . . . . . . . . . .30 KW
KiTovolt amperes:
1500 rpm (50 Hz) . . . . 18.75
1800 rpm (60 Hz) . . . . 15.63



0. 50/60 Hz Generator Classification and Rating
(Cont):

Winding resistances (total):

Winding............. nominal value, in ohms,
at 77°F (25°C)

Generator field

(rotor) . . .......... 331
Generator armature
(stator) ............ 0.068
Phase ................. 3
Temperature rise . . . . .. 167°F (75°C)
Degree of enclosure . . . . Drip-proof
Lubrication
requirements . . . ... ... None
p. 400 Hz Generator Classification and Rating:
Rating ................ 30 KW
Kilovolt amperes . . . . . .. 37.50
Winding resistances (total):
Winding ............ Nominal value, in ohms,

at 77°F (25°C)
Generator field

(rotor)  .......... 2.61
Generator armature
(Stator) . .......... 0.033
Phase................. 3
Temperature rise . . . . . 167°F (75°C)
Degree of enclosure . . . . Drip-proof
Lubrication
requirements . . . ... ... None

50/60 Hz and 400 Hz Generator Exciter
Classification and Rating.

Manufacturer . . ... ..... Electric Machinery Mfg.
Co., Inc.
Type ... Rotating armature with

externally mounted static
excitation and voltage
regulation assembly

Kilovolt amperes . . . . ... 1.63
Winding resistances:
Winding ............. Nominal value, in ohms,

at 77°F (25°C)
Exciter field

(total) . . .......... 219
Exciter armature
(single coil) . . ... .. 0.10
Phase................ 3
Operating frequency:
50 Hz generator . . . . .. 100 Hz
60 Hz generator . . . . .. 120 Hz
400 Hz generator . . . . . . 133 Hz

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

Volts ... 62.5
Amperes. .. ............. 26

Duty classification . . . . . .. Continuous
Field winding (stator) . . . . Series
Degree of enclosure . . . . . . Drip-proof
Cooling ................. Convection

r. 50/60 Hz Generator Repair and Replacement

standards.

Rotor:
Number of coils. ... .. .. 4
Turns per coil . . ....... 335
Wires per turn . . .. ... .. 2
Wiresize. . ........... #15 Rd.
Number of dots . . . ... .. 8
Coilsperdot.......... 2
Turns per coil . . ....... 710
Coil connection . . . ... .. Series
Fiedvolts . . .. ........ 53
Total resistance . . . . . . 2.94 ohm
Pole length . . . .. ... ... 5.75 inches

Insulating materials . . . Varnish, type M Grade

CL155, MIL-I-24092

Dripping compound . . . . . Varnish, fungus-
resistant, MIL-V-173

Stator:

Number of poles. . ... ... 4
Number of dlots . . . ... .. 54
Number of coils . . . . . .. 54
Turns per coil ... ...... 7

Coils per slot ......... 1

Turns per slot . . . . ... .. 7

Wires per turn . . .. .. .. 3

Wires per slot ......... 3

Pitch Of coils .......... 1and 12

Grouping of coils ...... 12 groups of 2

6 groups of 5

Wire size ............ #16 Rd.

Gap bore ............ 11.0 inches

Skew at gap ........... 0.64 inches
Insulating materials:

Slot insulators . . . . .. .. 54

Phase insulators . . . . 12

Type M, Grade CL155,
MIL-V-173.
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TM 5-6115-465-34
T035C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

r. 50/60 Hz Generator Repair and Replacement
Standards (Cont):

Dipping compound ....... Varnish, fungus-resis-
tant, MIL-V-173

_s. 400 Hz Generator Repair and Replacement
Standards.

Rotor:
Number of coils. . ... .. 24
Turns per coil ........ 56
Wires perturb . . . ... .. 2
Wiresize............. #10 Rd.
Number of dots . . .. ... 108
Coils per slot ........ 2
Turns per slot ........ 102
Coil connection . . ... .. Series
Fiddvolts. . .......... 53
Total resistance . . . . . . 2.61 ohms
Pole length ........... 3.5 inches

Insulating material . . . . Varnish, type M, Grade

CL155, MIL-1-24092

Dipping compound ..... Varnish, fungus-resis-
tant, MIL-V-173

Stator:
Number of poles. ... ... 24
Number of slots . . . .. .. 108
Number of coils . . .. .. 108
Turns per coil ........ 8
Coilsperdot . ........ 1
Turns per slot ....... 8
Wires per turn ....... 2
Wires per slot ........ 2
Pitch of coils. .. ... ... 1and 4
Grouping of coils ..... 36 groups of 1; 36 groups
of 2 (I-2-1-2-1-2 re
peated 12 times)
Wire size ............ #16 Rd.
Gap bore ............ 13.5 inches
Skew at gap .......... 0.40 inches
Insulating materials:
Slot insulators . . . . . . 108
Phase insulators . . . . 12
Varnish ............ Type M, Grade CL155,
MIL-1-24092
Dipping compound . . . . . Varnish, fungus-resis-

tant, MIL-V-173
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t. 50/60 Hz and 400 Hz Generation Exciter
Repair and Replacement Standards.

Rotor :
Number of coils
Turns per coil
Wires per turn
Wire size
Number of Slots
Coils per dlot
Turns per slot
Coil connection
Field volts
Total resistance
Pole length
Rotor diameter
Insulating material

Dipping compound

Stator:
Number of poles
Number of slots
Number of coils
Turns per coil
Coils per slot
Turns per slot
Wires per turn
Wires per slot
Pitch of coils
Grouping of coils

Wire size

Gap bore

Skew at gap

Insulating materials:
slot insulators
Phase insulators
Varnish

Dipping compound

200

#15 Rd.

8

1

200

Series
62.5

2.19 ohms
1.6 inches
7.42 inches

Varnish, type M, Grade
CL155, MIL-I1-24092

Varnish, fungus-resis-
tant, MIL-V-173

w 00 — 00

3
land 3

24 groups of 1 (1 group
repeated 24 times)

#18 Rd.
7.5 inches
0

24
12

Type M, Grade CL155,
MIL-1-24092

Varnish, fungus resis-
tant, MIL-V-173

u. Engine Repair and Replacement Standards.
[Table T-1 lists manufacturer’'s sizes, maximum
alowable wear, and maximum allowable clearances

for the engine assembly.



TM 5-6115-465-34
NAVFAC P-8-625-34
T.0. 35C2-3-446-2

v. Nut and Bolt Torque Data. TM 06858B/06359D-34

Engine: Generators
Lockplate attaching
Cylinder head nuts: .......................... SCIEW .ooiiiiiiiiiiiiii 120 ft-1b
9/16 dia. StudS ..........oooiiiii 160 ft-Ib Main rotor diode................c.ccooen 30 ft-lb
58 dia stud ... 175 ft-lb Stator mounting SCrew . .. ... oo 17 ft-Ib
Nozzle holder attachingscrew .. ......... 23 ft-Ib Rotor mounting SCrew ... ...oovvvevvennnn |7 ft-lb
Connecting rod bolt........................ 70 ft-lb Balance weight
Main bearing capbolt: . ....................... aAtaChing SCraW . ... 3 ft-Ib
916 INCh.....cooviiiiii 130 ft-Ib Exciter stator
V2 inch ..o, 100 ft-lb mMOoUNting SCreW ...........c..coocvveivnnnn, 17 ft-lb '
Camshaft gear nut ...............ooooeeeennn 130 ft-Ib Exciter rotor
Flywheel bolts................coooooviiiiiiinn, 80 ft-Ib mounting SCrew .............cccceeeeiivnnn, 17 ft-lb
Manifold attaching........................... Exciter rotor
NUE L 18-20 ft-lb diode........ccccooiiiii 28 in-lb
Fuel pump gear ..o, 60-65 ft-Ib Exciter rotor to rotor
NUE.. shaft ..o 60in-lb
Crankshaftpulleynut . ...................co.s. 125 ft-lb Rectifiers ..........oooocciiiii 28 in-lb
Bellhousing SCrew ..., 75 ft-lb
Idler shaft screw ...............ccooeeviiiien, 24-27 ft-Ib Blower assembly to
SCrEWS ... 15 ft=1b
Oil pan boltS............cooociiii, 21 ft-lb End bell assembly
Fuel injection pump: tO Stator.......oooovii 31 ft-Ib
Fuel injection.......................... oo Bearing housing
mounting SCreEW ...........cococcvvvvviiiein 30-40 ft-Ib SCIEWS ...t 31 ft-lb
End plate Capscrew . .. ..oovvv i 30in-lb Bearing adapter ...................ccooennn 88 ft-Ib
Body plugs (Side)............ccccoeeviininn, 215-265 in-lb Mounting screws
Body plug (bottom) ...l 40-50in-Ib (@nd nuts) ... 200-220 ft-lbs
CONNECLOr SCrEW ........ovvvvveeiiiiiiinnn, 420 in-Ib w. Wiring Diagrams and Schematic
CamadvanCesCreWw . ...ovvvvvvee e 400in-b Diagrams. Refer to the Operator and
Capandfilterassy ..........covvvvvinnn. 240in-lb Organizational Maintenance Manual for
the Generator Set wiring diagrams and
Guide stud............cocc, 115 in-lb schematic diagrams.
Cover hold down
SCIEW ..o 40 in-Ib
Shutoff lever
retaining SCrew ........oococcvvvveeeiiiinnn, 30 in-lb
Pivot shaft
PEIANEr UL, .. 25in-Ib
Torque SCrew NUE ...........cooocvveinn, 25 in-lb
Timing linecoverscrew ................. 20in-Ib
Head locating sCrew . ......ovvvevvveennnn 300in-b
Head locking screws. .........ooovvvivnn 175in-Ib
Camlocking SCrew . ....vvvee v 500in-Ib
End plate plug...............coooeveiiiinnnn, 60 in-Ib
End platepipeplug.......ooovviiiiiiin 360in-Ib
Fuel pump to
drivegearnUE. . ..oovvvee e 35-40ft-Ib
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TM 5-6115-465-34
NAVFAC P-8-625-34
T.0O. 35C2-3-446-2

TM 06858B/06859D-34

Table 1-1. FITS AND TOLERANCES

Component Mfg's Tolerances Desired Clearance Maximum Maximum
Minimum Maximum Minimum Maximum Allowable Allowable
Wear Clearance
CYLINDER BLOCK:
Cylinder bore dia 3.7490 3.7510 0.0050
Cylinder bore dia (Bohn) 3.7505 3.7515
Cylinder bore out of round 0.0005 0.0030
Cylindcr bore taper 0.0005 0.0020
Main brg. bore-less brgs. 3.0005 3.0870
Camshaft brg. bore-less brgs. 2.1870 2.1880
Oil pump bore 2.0000 2.0005
Valve tappet bore 0.748 0.7500
Warpagc 0.0003
Milling 0.00(-)5
CRANKSHAFT:
Main brg. journa dia 2.8734 2.8744 0.0030
Main brg. journa out of round 0.0003 0.0020
Main brg. journa taper 0.0003 0.0015
Main brg. run-out at center 0.0020 ().0030
Corm. rod journal dia 2.3730 2.3740 0.0020
Corm. rod journa out of round 0.0003 0.0020
Corm. rod journal taper 0.0003 0.0015
Fillet radii 0.1400 0.1700
Crankshaft main brg. clearance 0.0009 0.0034 0.0070
Crankshaft thrust clearance 0.0050 0.0100 0.0150
Sed surface dia. - rear 4.3100 4.3150 0.0150
Seal surface dia - front 1.8740 1.8750 0.0150
CONNECTING ROD:
Length - ctoc 7.9980 8.0020
Baring bore-less bearings 2.5260 2.5270
Br. to crankhaft clearance 0.0010 0.0030 0.0050
Corm rod side clcarancc 0.0050 0.0120 0.0200
Piston pin bushing bore 1.2503 1.2508 0.0015
Piston pin bushing bore-lcss
bushing 1.4370 1.4380
CAMSHAFT:
Bearing journa dia 2.0530 2.0540 0.0020
Lobe diameter - base to tip 1.6890 17250 0.0100
Journal run-out in vee blocks 0.0010 0.0040
Bearing clcarancc 0.0015 0.0035 0.0060
End thrust 0,0015 0.0055 0.0120
Back lash camshaft to crank 0.001 0.003
gear
PISTON:
Clearance in cyl. bore (pull on 5 1b. 8 lb.
1/2x0.0050 ribbon)
Clearance in cyl. bore (pull on 3.7445 3.7455
1/2 x .005 ribbon (Bohn)
Piston pin bore 1.2500 1.2502 0.0010
Width of ring groove - top - 1/8 nom.
Keystone
Width of ring groove - 2nd 0.0975 0.0990 0.0050
&3rd comp.
Width of ring groove - top -oil 0.1880 0.1895 0.0050
control
Width of ring groove - lowcr oil 0.1880 0.1890 0.0050
control
PISTON PIN:
Length 3.0350 3.0400
Diameter 1.2498 1.2499 0.0020
Clearance in piston 0.0000 0.0005 0.0020
Clearance in connecting rod 0.0005 0.0012 0.0050
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Table1-1. FITS AND TOLERANCES (CONT)

TM 5-6115-465-34
NAVFACP-8-625-34
T.0. 35C2-3-446-2

TM 06858B/06859D-34

Component Mfg's Tolerances Desired Clearance Maximum | Maximun
Minimum Maximum Minimum Maximum | Allowable | Allowable
Wear Clearence
PISTON RING:
Clearancein groove - top Keystone Taper
Clearance in groove - 2nd &
3rd comp. 0.0040 0.0060 0.0080
Clearancein groove - ail
control 0.0015 0.0030 0.0080
Gap 0.0100 0.0200 0.0400
VALVE, INTAKE:
Head diameter 1.6825 1.6925
Stem diameter 0.3725 0.3735 0.0025
Stem toguide clearance 0.0005 0.0025 0.0050
Stem to rocker arm clcarance- 0.0150
hot
Seat diameter in head 1.6470 1.6530
Seat width in head 7/64 1/8
Top of valve recessed below
cyl. hd deck 0.0210
Valve seat angle 30°
VALVE, EXHAUST:
Head diameter 1.4950 1.5050
Stem diameter 0.3725 0.3732 0.0025
Stem to guide clearance 0.0015 0.0035 0.0060
Stem to rocker arm clcarance- 0.0150
hot
Seat diameter in head 1.4510 1.4560
Seat width in head 7/64 18
Top of valve recessed below
cyl. hd deck 0.0210
Valve seat angle 45°
VALVE GUIDE:
Length 2.0325 2,9524
Outside diameter 0.6265 0.6270
Bore diameter - intake - ream 0.3740 0.3750 0.0030
Bore diameter - exhaust - ream 0.3750 0.3760 0.0030
Depth below cyl. head deck 1.3700 1.3800
TAPPET. VALVE LIFTER
(PUSH ROD):
Body diameter 0.7485 0.7490 0.0030
Overdl length 2.2450 2.2550
Clearancein bore (block) 0.0005 0.0015 0.0050
VALVE SPRINGS - INTAKE &
EXHAUST:
Free length 1.7960 1.8360
Tota coils 6-1/4
Diameter wire 0.1770
Outside diameter 1.2920 1.3020
Test load at 1.4920 inches (1bs) 72 82
Test load at 1.0820 inches (1bs) 163 180
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NAVFACP-8-625-34
T.0. 35C2-3-446-2

TM 06858B/06859D-34

Table 1-1. FITS AND TOLERANCES (CONT)

Component

Mfg's Tolerances

Desired  Clearance

Minimum

Maximum

Minimum

Maximum

Maximum
Allowable
Wear

Maximun
Allowable
Clearence

OIL PUMP BODY:
Shaft bore diameter - main
Shaft bore diameter - idler
Pump gear bore diameter
Pump gear bore depth
Mounting flange & top of drive
flange

SHAFTS:
Length - main
Length - idler
Diameter - main
Diameter - idler
Shaft clearance In body

0.6255
0.6255
1.5005
1.5640

0.6265
0.6265
1.5015
1,5650

4.83375

4.85373

0.0030
0.0030
0.0050
0.0040
0.010

9.2400
2.7450
0.6240
0.6240

9.2500
2.7550
0.6245
0.6245

0.0010

0.0025

0.0020
0.0020
0.0030

0.0060

GEARS:
Outside diameter - 15th
Length-both
Clearance in body bore
End clearance to body
Backlash, drive gear to cam-
shaft

1.4975
1.5610

1.4985
1.5620

0.0020
0.0020
0.0060

0.0040
0.0040
0.0120

0.0020

0.0070
0.0080
0.0200

FLYWHEEL:

Pilot bore eccentricity

Clutch face run out at 6 in. rad.

0.0080
0.0050

FLYWHEEL HOUSING:
Clutch attaching face deviation
Clutch housing bore

eccentricity

0.0080
0.0050

ROCKER ARM MECHANISM:
Rocker shaft length-6 cyl.
Rocker shaft diameter
Rocker arm bore diameter
Rocker arm clearance on shaft
Tappet adjusting screw torque

ft-lbs

13.7400
0.8590
0.8625

3

13.7600
0.8600
0.8635

10

0.0025

0.0045

0.0030
0.0030

0.0120

STARTER:
Commutator diameter

1.6470

FUEL PUMP:
Throttle shaft and linkage hook
Impeller to cover plete

0.210

0.225

0.217
0.010

CYLINDER HEAD:
Warpage (longitudinally)
Warpage (laterally)

0.005
0.003

GENERATOR ASSEMBLIES:
Bearing housing, 1D
Bearing adapter, OD

3.19492
1.3780

3.19502
1.3784

FUEL BURNING

WINTERIZATION KIT:
Heater assembly, metering
orifice pin hole diameter
Adapter face (parallel)
Adapter bore diameter

0.012
0.315

0.012
0.318

0.001
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Table 1-1.

FITSAND TOLERANCES(CONT)

TM 5-6115-465-34
T035C2-3-446-2
NAVFAC P-8-625-34
TM06858B/06859D-34

Component

Mfg's. Tolerances Desired Clearance

Maximum Maximum

Minimum | Maximum Minimum

Maximum Wear

Allowable | Allowable
Clearance

FUEL BURNING WINTERIZATION
KIT: (CONT)

Adapter face (parallel with rotor
side of adapter )

Pump, cam ring to rotor
clearance

FUEL PUMP:

0.002

0.001

Roller to roller dimension
Transfer pump blades

(determine wear by measuring
length)

MAIN BEARING:

1.9635 1. 9645
0.538

Clearance

0.0009 0.0034

-11/(1-12blank)






TM 5-6115-465-34
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CHAPTER 2
GENERAL MAINTENANCE INSTRUCTIONS
Section I. REPAIR PARTS, SPECIAL TOOLS, AND EQUIPMENT

2-1. TOOLS AND SUPPORT EQUIPMENT. 2-2.  DIRECT SUPPORT, GENERAL SUPPORT AND DEPOT
MAINTENANCE REPAIR PARTS.

There are no special tools or support equipment

required to perform any level of maintenance on Direct support, general support and depot main-
generator set Models MEP-005A, MEP-104A, and tenance repair parts are Tisted and illustrated in
MEP-114A. [Table 2-T]contains a 1ist of recommended the Organizational, Intermediate (Field) (Direct and
tools and support equipment normally required to General Support) and Depot Maintenance Repair Parts
maintain the generator sets at the intermediate and Special Tools List).

(field) (direct and general support) and depot

maintenance levels. References or illustrations 2-3.  FABRICATED TOOLS AND EQUIPMENT.

indicating the need oruse of these or similar

tools-are as Tisted in the table. A breakout cable is required to troubleshoot the

electric governor system of MEP-114A. The break-
out cable-is used to gain access to the Governor
Control Unit’s MS3106R20-29 connector. Figure
2-0 gives fabrication instructions for the break-
out cable.

Table 2-1. TOOLS AND SUPPORT EQUIPMENT

Reference
Item FSN or Part No. Figure | Para. Use
Torch outfit, cutting 3433-357-6311 or equal = Removing extensively damaged housing
and welding (Tool components
Set L/W67706)
Oscilloscope 6625-643-1740 or equal =13 Testing voltage regulators
Hoist, chain, 3 ton 3950-292-9879 or equal | [Z=0 1 Removing and Installing engine and
generator assembles
Trestle, host, 3950-449-7005 or equal | Z=1[Z=7 E%E? Removing and installing engine and
portable, 5 ton generator assembles
Multimeter, spilt core 6625-892-1497 or equal [5-T0l Testing resistance of generator assem-
bly windings
Mutimeter, digtal 6625-00-495-3513 [=ZT | Troubleshooting the electric governor
MEP 114A only
Ohmmeter 6625-581-2466 or equal E-T9 Testing continuity of generator assem-
bly components
Puller attachment 5180-711-6753 or equal [E=161 | Removing generator bearing.
(conponentof puller
kit 5180-701-8046)
Solder outfit, electric | 3439-853-8760 or equal [o-T19 Soldering electrical leads to generator
assembly rectifiers
Test stand, actuator 4940-152-2107 or equal [3-77 Testing performance of hydraulic
actuator
Test gauge and hose 4910-774-9343 or equal [3-20]1 | Testing hydraulic pump assembly
assy
Tachometer, 6680-892-1510 or equal 3=l Testing speed switch elements trip
stroboscopic speed
Test stand, ignition 4910-912-3960 or equal [3-5l Testing of speed switch
magneto
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Table 2-1.  TOOLS AND SUPPORT EQUIPMENT (CONT)
Reference
[tem FSN or Part No. Use
Figure | Para.
Gauge, thickness 5210-221-1999 or equal 5-6 Adjusting main load
contactor
Test set, armature 6625-233-1459 or equal [3-4] | Testing starter assembly
armature
Tool kit, diesel 4910-317-8265 or equal [3-211 | Repair of fuel Injection
injector repair nozzle holder
Winding kit, valve 4910-473-6437 or equal [3=537| Regrinding cylinder head
seat assembly valve seats
Wrench, torque 5120-542-5577 or equa [3537| Tightening cylinder bead nuts
Grinding machine, 4910-540-4679 or equal [3-537]| Refacing valves
valve face
Lifter, valve spring 5120-239-8686 or equal 3-53 1 Remove and installing valve
springs
Remover and replacer 5120-219-8404 or equal [3:53]( Removing and installing valve
valve guide guides
Caliper, miccrometer, 5210-243-2933 or equal [3-55]| Checking piston pins,
outside, 1 inch to 2 [3-54 camshaft, and crankshaft
inch for wear
Indicator, connecting | 4910-733-2487 or equa [3-58 | Checking connecting rod
rod alignment alignment
Wrench, torque 5120-640-6364 or egual [3-55]] Tightening connecting rod
bears cap screws
Gauge set, telescoping| 5210-473-9350 or equal [3-56] | Checking taper and out-of-
roundness of cylinder bores
Gauge, thickness 5210-517-8097 or equal [3-557]| Checking thickness of piston
rings
Compressor, piston 5120-894-0753 or equal [3-56_| Installing piston into
ring cylinder bores
Expander, piston ring | 5120-393-0549 or equal [356 ]| Installing rings on pistons

Change 8
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Table 2-1.

TM 5-6115-465-34
TO-35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

TOOLS AND SUPPORT EQUIPMENT (CONT)

Reference
[tem FSN or Part No. Use
Figure| Para
Caliper, micromter 5210-255-7364 or equal [3-561| Checking main bearings for
wear
Caliper, micrometer 5210-221-1934 or equal [3-56 ]| Checking crankshaft main
bearing jounals for wear
Wrench. torque, 5120-542-4489 or equal [3-20) | Maintenance of fuel
0-150 in-Ib injection pump
Wrench, torque, 5120-821-3441 or equal [3-201| Maintenance of fuel injection
100-700 in-1b
Dial Indicator [3-20]| Checking of fuel injection
pump
Oven [5-I6]| Used for rotor and stator
dimesembly
Ring goove tool [3-55 1| Used for cleaning piston ring
grooves
- ) 4940-294-9517 or egqual [8-24]| Used to install acoustic
gPe%(wipggﬁnt, suppresion kit
Installation tool, 4940-268 [8-241 | Used to install acoustic
hex, 5/16 inch suppression kit
Sling, lifting 1670-622-3632 or equal [B8-24]| Used to install acouasic
suppresion kit
Strap, lifting 4940-407 [B8-247]| Used to install acoustic
suppression kit

Change 8 2-2.1
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Figure 2-0. Breakout Cable (Sheet 1 of 2)
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NOTES : TERMINAT I OM TEAMINATION
1. ALL CONDUCTORS SMALL BE STRIPPED .30 .12 AND wiRE Fin0 FIND
TINNED BEFORME ASSEMBLY USING SOLOER. FIND WO. (1. %0. FROM ry 10 0
2. SOLOER N ACCORDANCE wiTH MIL-STD-N58, REQUIREMENT
S, USING SOLDER, FIND NO. 1) 1 Pi7A-8 ] JI17A-8 2
Pi74-8 | J178-0 k)
J. TIEOOwWN STRAPS FIND NO. O, SHALL OF LOCATEO - -
APPROR 1A TELY PART AND AT ALL OREAKOUT 2 PIIASC ' YRL LIS
3 00 aPA "o L wuts 3 Pi74-D ) JI7A-D 2
4 commecYomE FiMD MO, | 2 AND ) SwALL B8 RUASER y Pi74-f ! J174-F 2
STAMPED OR STENCILED wiTw REFERENCE DESIGRATIONS, PITAF Y TI8-F 3
16 .28 RiGN, YPPER CASE GOTWIC STYLE CNARACTERS. s P78 " 7174.G 2
PERMANENCY AND LEGISILITY SHALL BE 1N ACCORDANCE
WiTH WL-$TD-130. PiTA-6 [ J178-G 3
8 PiTA-N | JITA-N 2
S. STEEL STAMP SAND MARKER, FIND NO. 7, wiTw PARY %0. PYE T | 1781 3
" -83-2036" th A DANCE wiITH MIL-$TD-130.
30384-83-206 coon t 7 PITA-J ) JITA-J 2
6. ALL UNUSED CONNECTIONS 1% CONNECTORS, FI1N0 RO, . [ Pi74a-x ] J174-K 2
2 AND 3 SWALL BE SEALED USING PLUG. FIND mO. 10. PITA-K ] J178-% 3
s ciAu SiSe SuAi: S5 GABNER it & imeu iSescuAie i 9 PiTA-L | J178-L 3
7. CEACN WIRE 3MALL Ut MARNNEUD AT 8 INCH INTENVALS ¥WITN
TiE APPROPRIATE Pim LETTER In ACCORDANCE wiTW 10 P17a-m ! JIT8-u 3
MIL-$TD-130. 1 PiI7A-R | JITA-R 2
12 PI74-S [ I178-8 2
S 1M LIEY OF USING TEMINAL SPLICES, FIND 80. 6, P17a.S T 7178-8 3
VIRES MAY B TwiISTED TOGETMER AND SOLOERED AT -
TWREE WIRE SPLICES AND COVERED wiTw MEAT SHRINKABLE 13 PiTa-1 ! LALLM 2
TUBING, FIND NO. 9. PI7a-T [ J178-1 3
1) SNEOWAP2 AR | SOLOER (Q-5-87)
10 329251 -16 10 [ PLUG, END SEAL ELECTRIC ©OWNLC TO®
9 M23053/7-108-9 | AR | INSULATION SLELVINC ELLC MEAT-SHRIWRABLE 125 10 ‘i -1-2308)/7)
[] M$1387-9-9 AR [STRAP T1COOWN CLECTRICAL
? M4IN36/) -3 1| AWD MARKER CRIMP STYLE RIL-8-4N28/1
Y W1920/5-4 7 [ rgminay, sPuice MIL-T-7929/9
) %23083/7-108-0 1 FiNSULATION SLECYING ELEC #IAT-SHwiNaaBLE 6 00 L. 75 10 | wiL-1-23083/7
¥ /2-19- AR wiRC ELECTRICAL 1L AwG, COLOR wnt MiL-0-3008/2
3 #33101020-29% 1] CONNECTOR LLECTRICAL
2 1820- | _JcommecToR €LECTRICAL
| “S3106R20-298 ) JCONNECTOR ELECTRICAL
'l.n:. ricm .It'l" I.ll’l:l.l‘l::.. l.l‘l'. ;:’:::‘r‘:-.o'l'.‘;:l percicanion mearinay
Figure 2-0. Breakout Cable (Sheet 2 of 2)
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Section II.

2-4.  GENERAL .

This section provides information useful in
diagnosing and correcting unsatisfactory opera-
tion or failure of the generator sets and their
connponents.  Malfunctions which may occur are
listed ih_table 2F2. Each malfunction is fol-
Towed by an alphabetical Tisting of probable

TM 5-6115465-34

TO 35C2-3446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

TROUSLESHOOTING

of corrective actions contains references to
applicable maintenance paragraphs for correction
in the malfunction.

NOTE
Refer to the Operator and Organization-

al Maintenance Manual for troubleshoot-
ing information applicable to Tlower

causes. The corresponding alphabetical Tisting

Tevels of maintenance.

Table 2-2.  TROUBLESHOOTING

PROBABLE CAUSE

CORRECTIVE ACTION

Defective cranking relay
G (34, FraesoTd.
Defective reverse polarity
diode (CR3) (see
0.

Defective starter solenoid
(7,[fiqure 3-T].

. Defective starter motor

. Defective starter drive

assembly (Fiqure 3-TJI.

Replace defective crank-
ing relay
BTTE.).

Replace reverse polarity
diode (para. 5-TTH.).

Repair or replace starter
solenoid (para. 3-4].

Repair or replace starter
assembly (ﬂilﬂlli!ﬂ.

Repair or replace starter
drive assembly

Defective fuel nozzle

assembly [FTaurd[3-23]].
Defective speed switch

Defective fuel injection

Governor actuator
improperly positioned.

Clean, adjust, repair,
or replace fuel nozzle
assembly (para. 3-2T).

Repair or replace speed
switch (para. 3-6].

Repair or replace fuel
injection pump
€200 .

Check governor (para.]

[=7, MEP 104A, or
4-7.1, MEP 114A).

Defective relay (K1).

Defective relay (K2).

Defective relay (K8).

NOTE
See Dc schematic diagram
on left engine cover door
for Tocation of relays.

ReEWace relay Kl
ReEWace relay K2

Replace relay K8 [para.l
GT10.

Dirty or defective fue
injection nozzle holder

Fuel injection pump out of
time or defective

MALFUNCTION
1. Engine fails to a.
crank
b
c.
d
iaure 3-11.
e
2. Engine cranks, a.
but fails to
star t
b.
C.
pump (
d
3. Engine cranks, a.
but stops when
START-RUN-STOP
switch is b.
released
c
4. Engine misses or a
runs erratically
b
C=191.

Clean, repair or replace
fuel injection nozzle

holders (para.3-ZT1.

Correct timing, repair,
or replace fuel injec-
tion pump (para. 3-70]).

Change 5
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Table 2-2.  TROUBLESHOOTING (CONT)

MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
4. Engine misses or Burned or sticking valves c. Repair or replace valves
runs erratically (28 and 29, [fiqure 3-447. [para. 3-537].
(Cont)
Defective head gasket (n, d. Replace head gasket
[Tiqure 3-47]. .
Improper governor adjust- e.  Adjust governor [paral
ment. [Z-7), MEP 104A, or
4-7.19 MEP114A).
5. Engine stops . Defective fuel injection a. Repair or replace fuel
suddenly pump ( . ingection pump
Defective speed switch b.  Repair or replace speed
(fiqure 3-14), switch (para. 3-6Jl.
Defective protective c. Test and replace relay
relay assembly (24, assembly (para.—b-TT7.
[(Faure 5-T9].
6. Engine Tacks . Defective fuel injection a.  Repair or replace fuel
power punp (Ealre T191. injection punp
=70,
Dirty or defective fuel b.  Clean, repair or replace
injection nozzles fuel injection nozzles
[roure —3-73]. [para —3-7T).

. Burned or sticking valves c. Repair or replace valves
(28 and 29, [Tgure 3-17]. [bera.3757].

Weak or broken valve d.  Replace valve springs
springs (26 and 27, .
[fTqure 3-277.

. Worn or broken piston e.  Replace piston rings

Fings (20, LTaure 35, (.
Actuator unit defective or f. Adjust or repair hydrau-
out of adjustment [Figurel Tic actuator unit
[3=39, MEP 104A, or 4-30.4, [3=2ZTor electric
MEP 114A). actuator (para. 4-7.72).
Defective hydraulic pump g. Test and repair hydraulic
(f1qure 3-33). pump (P 10].
Defective cylinder head h.  Replace defective cylin-
gasket (11,[fiqure 3-4747, der head gasket (Qara.]
=31.
Improper governor adjust- i, Adjust governor
ment. , MEP 104A, or
4-7.1, MEP 114A).
7. Engine will not . Burned or sticking valves a. Repair or replace valves
idle smoothly (28 and 29, Fiqure 3-40). [para. 3-53).
Weak or broken valve b.  Replace valve springs
springs (26 and 27, [para. 3-93).
(e T,

. Fuel injection nozzles out c. Clean, adjust, or re-
of adjustment, dirty or place fuel injection
defective [(fiqure 3-73]. nozzles (para. 3-721J.
Defective canshaft d.  Replace camshaft [(para.l
[frgure 3-787. E34.

Fuel injection pump e. Adjust. repair, or re-

defective or out of time

(rigure 5-19).

place fuel injection
pump (para. 3-70].
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TROUBLESHOOTING (CONT)

TM 5-6116-465-34
NAVFAC P-8-625-34
TO 35C2-3446-2

TM 06858B/06859D-34

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

8. Engine over-
heats

a Defective shutter control or
linkage [figure 3-24).

b. Defective water pump assembly
(figure 3-26).

c. Clogged or defective radiator.

d. Oil pump defective.

o

. Repair or replace water pump as-
sembly ﬁm)
. CleanE r%air, or replace radiator

. Repair or replace oil pump [(paral
[3-39).

Replace shutter control linkage
(para._3-29).

9. Engine ‘knocks"

a. Fud injection nozzle sticking

b. Fuel injection pump timing advanced
(figure 219)

c. Main bearings worn [(figure 3-50),

d.” Connecting rod bearings or wrist
pins worn m

e. Worn. timing gear train [figure 3-42).

f. Loose flywheel [(figure 3-40).
0. Loose generator coupling.

h. Incorrect valve adjustment.

. Adjust fuel injection pump timing
(bas 320,

. Replace main bearings [para._3-55).

. Replace connecting rod bearings
or wrist pins Jfgr.a._S_—-EEb.

. Replace timing gears (para_3-50]

. Tighten generator coupling

.. Check valve adjustment. (Operator

Clean, repair, or replace fud in-
jection nozzles ﬁlﬁi’_ﬁﬂ)

Tighten flywheel mounting hard-
ware m

and Organizational Maintenance
Manual.)

10. Engine exhaust
smoke excess-
ive

a. Fud injection nozzle holders out of

aol'!ustmentf dirty or defective

b. Worn, broken, or stuck piston rings
(20, .

c. Worn valve %uida; or seds

d. Burned valves[(figure 3-44).

e. Defective head gasket (11, figure
3-44).

. Replace piston rings [para_3-55).

: R%Iace valve guides and seals
. R%Iace or_repair burned valves

. Replace defective head gasket
s 353, ’

Clean, adjust, or replace fud in-
jection %ozzl&s m

11. Engine oil con-
sumption excess-
ive

s. Leaking seds [(figure 3-47).

b. Sticking, dirty, or defective oil

Eumg Ereasure relief valve (4,

. Clean, repair or replace oil pum
pressure relief valve {Qa_La_SLﬁ%)

Check crankshaft sedls in timing
gear cover. Check bell housing for

dripping oil. Replace seals as
necessary 3-50).
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Table 2-2.

TROUBLESHOOTING (CONT)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

11. Engine oil con-

sumption excess-

Worn, broken, or stuck piston
rings (20,

c. Replace piston rings (para_3- 55).

%

d.

Defective dternator rotor
[3-4).

Worn alternator brushes [(figurd
(3-8

Defective diode rectifier assembly

ive (Cent)
d. Worn valve guides, valve stems, or d. Replace valve guides, valves, and
valve stem seals [(figure_3-44). seals 4@3%3)
e. Oil return passages clogged e. Clean oil return passages [(paral
: [3- 56).
12. Engine oiII a. Dirty, sticking, o& glfefet;tjive (oil a. Clean, repair, or replace defect-
pressure low pump pressure relief valve (4, ive oil pump pressure relief valve
(Houe s 30) (oia 238,
b. Main bearings worn [[figure 3-50). b. Replace main bearings (para_3-55)
c. Defective oil pump[(figure 3-30). c. Repair or replace oil pump
[3-38).
d. Worn camshaft bearings (figure 3- 51). | d. Rglace camshaft bearings
13. Battery charg- a Battery charging alternator voltage a Adjust or replace batter?/ charging
ing ammeter regulator out of adjustment or de- alternator voltage regulator and
s hews no charge fective. cover assembly (ﬁ:ﬂ
when batteries
are low b.

b. R%air or_replace aternator rotor

C. R%Iace alternator brushes

d. Replace diode rectifier and plate
assembly.

14.

Generator fails
to build up rated
voltage or volt-
e goesto “0"
when START-
RUN-STOP
gévitch is releas

Defective voltage regulator assembly

(figure 5-30).

Test and repair regulator (para_ 5 13)

b.

Defective main load contactor [(figurd
5-2).

14. No voltage ob- |Field flash circuit. Perform static check of field
served during flash circuit. Refer to Oper-
acceleration. ator/Organizational Mainte-

nance Manual for generator
set schematic_and wirin
diagrams [para 5-16.1).
15. Generator no- Defective voltage regulator [(figure 5-30). | Test_and repair voltage regulator
load terminal 208 e .
voltage too low
or too high
16. Generator ter- Defective voltage regulator [(figure 5-30). | Test and repair voltage regulator
minal voltage (@)
unstable
17. Main load con- a Defective contactor switch S3. a. Check switch S3. Replace if
tfi\ctor fails to defective.
close

b. Repair or replace main load con-
tactor {[para_5-6).

2-6
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Table 2-2.

TM 5-6115465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2

TM 06858B/06859D-34

TROUBLESHOOTING (CONT)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

17. Main load
contactor
fails to
close
(Cent)

c. Defective short circuit relay K13.

d. Defective overload reload relay K14.
e. Defective reverse power relay K15.

f. Defective undervoltage relay K11
(Precise Sets Only).

g. Defective under-frequency relay

K12.

h. Defective permissive paralleling

c. Check relay K13. Replace if
defective (para_5-10).

d, Check relay K14. Replace if
defective (para 5-10),

e. Check relay K15. Replace if

defective (para. 5-10).

f. Check relay K11. Replace if
defective (para_5-12).

g. Check relay K12. Replace if
defective (para. 5-12).

h. Check relay K16. Replace if

relay K16. defective (para 5-12).
NOTE
See DC schematic diagram on left engine
cover door for location of relays.
Change 3 2-6.1 /(2-6.2 blank)
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Table 2-2.  TROUBLESHOOTING (CONT)
MALFUNCTION PROABABLE CAUSE CORRECTIVE ACTION

18. Generator  ter- a Defective voltage regula- a. Repair voltage regulator
minal voltage tor assembly ( aes%embly .
drops when Ioad .
is applied

b. Loose electrical connec- b. Check and tighten elec-
tion ([figure 5-30). trical connection.

19. Poor voltage, a. operations switch set to a. Place operations switch
regulation parallel operation. to_single unit position

(para. 42).
b. b. Repair voltage requlato
aembly (para. or19).
c. Defective _current trans- c. Replace current trans-
former CT4, CT5, or CT6 former assembly
(4, [figure 5-9). [>5).

20. Generators do a. Governor control unit de- a. Align or replace gover-
not parallel fective or out of adjust- nor control unit [paral
properly ment (Precise). EP104A, or

MEP 114A).
b.  Improper speed droop or b. Check and adjust voltage
voltage droop adjustment and speed droop as
(utility). nece&%wy(ﬁif%:zjzﬂ_
21. Frequency meter a. Defective control cubicle a. Repair or replace control
does not register wiring harness assembly cubicle wiring harness
) assembly (para._4-2).
b. Defective frequency con- b. Test or replace frequency
verter or frequency convert frequency
meter. meter .
22. AC ammeter fails a. Defective control cubicle a Repair or replace control
to register wiring harness assembly cubicle wiring harness
(figure 4-61. assembly .
b. Defective voltsamps b. Replace valts._amps trans-
transfer switch. P f%rr) switch {@b
c. Defective ac ammeter. C. [Rze:%aceacammeter
d. DefetS:ftive cu(g[reft - d. Test and replace defec-
transformer rmers
or CT3 (10/figure 5-9) W%
23.  Watt meter fails a. Defective control cubi- a. Repair or replace con-
to register cle wiring_harness as- trol cubicle wiring
sembly . harness assembly ([paral
b. Defective therma watt b. Replace thermal watt con-
converter or watt meter. verter andd watt meter

24. Frequency a. Governor control unit out a Align governor control
drifts. of al alignment (Precise sets unit mlm 27

only). MEP 104A, or 4-7.1,
MEP 114A).

b. Engine runs erraticaly. b. See Malfunction 4 of
this table.
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Engine Assembly, Removal And Installation



Section I11.

2-5. GENERAL.

a The engine and generator are rigidly bolted
together at the engine flywheel housing. This assem-
bly is mounted on the skid base at three points. the
front engine trunnion and the two generator feet. Ro-
tation and cooling of the generator is accomplished
by a blower and coupling disc assembly which is
bolted to the engine flywheel. This arrangement al-
lows the engine and generator to be removed as an
assembly or independently of each other.

b. To remove the engine. it is first necessary
to remove the radiator and shell assembly and dis-
assemble the front housing assembly. rear housing
assembly. and relay table (including relay table
components, see Section HI, Chapter 5). Engine
accessories may either be removed or reman on
the engine during removal.

c. To remove the generator. remove the rear
housing assembly with cooling grille as a single unit.
The relay table with the two side brackets can be
removed as a unit by removing four bolts at base of
side brackets and disconnecting wiring harness.
Prior to loosening the bolts \vhich couple the genera-
tor housing to the engine flywheel housing. the
engine supporting bracket must be installed between
the engine rear lifting bracket and the center support
assembly.

d. In rare cases, it may be beneficia to remove
the engine and generator as an assembly. To accom-
Blish this, the housing assembly must be disassem-

led completely (a combination of the disassembly of
sub-paragaphs b. and c. above) and the center sup-
gort assembly removed. The lifting mechanism must

e so arranged as to support both the engine and the
generator to avoid undue stress on the engine-
generator coupling.

2-6. ENGINE ASSEMBLY REMOVAL AND IN-
STALLATION.

a Removal.

(1) Refer to the operator and organizational
maintenance manual and accomplish the following.

(8) Drain engine lubricating and cooling
systems.

WARNING

To avoid short circuits which could dam-
age equipment or injure personnel, always
disconnect negative battery cable before
performing maintenance on the electrical
system,
(h) Remove radiator. radiator hoses,
shell assembly, and shutter assembly.

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B 06859D-34

REMOVAL AND INSTALLATION OF MAJOR COMPONENTS

(c) Remove front housing. doors and top
pandl.

(d) Disconnect fuel lines to fuel strainer.
filter assembly, secondary fuel filter, and remove
day tank.

(e) Drain hydraulic sump and disconnect
hydraulic lines to hydraulic pump assembly (precise
generator sets only).

(f) Tag and disconnect electrical leads to

engine accessories and remove any clamps securing’
leads to engtine.

(g) Remove air cleaner assembly and
muffler.

(h) Disconnect starting aid tube assembly
from engine intake manifold.

() If winterization kits are installed, tag

and disconnect €electrical leads to engine sensors and
disconnect coolant lines from engine oil pan.

CAUTION
Do not use a lifting device of less than
1000 Ib. capacity.
(2) Attach a suitable lifting device to engine
lifting brackets.

(3) Disconnect engine crankcase oil drain tube
from fitting in skid base.

(4) Remove screw (1[figure 2-1 ). lockwashce
(2). and access cover (3).

(5) Remove scre\vs (4), lochwashers (5) and
air inlet screen (6)

(6) Remove screws (7) and lockwashers (8).
lockplate (9) and pressure plate (10).

CAUTION

Take slack from hoisting sling prior to
loosening generator and engine coupling
bolts.

(7) Remove screws (11) and lockwasher (12).

(8) Remove bolts (13) and lockwashers (14).
29
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CAUTION

Make a final, thorough check to ascertain
that the engine is completely disconnected
from the generator set prior to attempt-
ing to hoist it clear.

(9) Carefully move the engine up and forward
Hnt”. generator coupling disc clears engine flywheel
ousing.

b. Installation. Install engine assembly in re-
verse order of removal procedures, with following
additions:

(1) Alignment pins with 5/8 inch headless bolt
snould be screwed into holes in the flywheel to facili-
tate aignment.

(2 To ingtall engine, use a suitable lifting
device to lift engine by the hooks located on the
engine.

(3) Tighten down engine bolts located in front

of the endine to secure alignment. Torque according
to| ﬁﬁafg?a_pﬁ 1-6V.

2-7. GENERATORASSEMBLY.

a. Removal.

(1) Refer to the Operator and Organizational
Maintenance Manual and accomplish the following:

(8 Remove rear housing assembly, doors,
top panel, and grille.

(b) Tag and disconnect wiring harnesses
from control cubicle and relay table components.
NOTE
Record location and position of wiring har-

ness support clamps prior to removal to
facilitate installation.

(2) Tag and disconnect generator leads to volt-
age reconnection board.

NOTE
Record routing of generator leads through

current transformers to facilitate installa-
tion.

(3) Tag and disconnect electrical leads between
voltage reconnection board and load terminal board.

(4) Remove voltage reconnection board (see
the Operator and Organizational Maintenance Manual).
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(5) Remove main load contactor and special
relay assembly [[paragraphs 5-6]and 5-11).

6) Remove nuts (1,[figure 2-7), lockwashers
(2), flfgtt)washers éS) and( screws (4) to remove rear
housing support (5).

7) Remove screws (6), lockwashers (7) and
flat Wé(ISZIGI’S (8). ©) @

(8) Remove screw (9), lockwasher (10), flat
washer gll) and standoff (12') to remove top relay
table (13).

(9) Remove nuts (14), lockwashers (15),
screws aE)16) and flat washers (17) to remove right
relay table (18).

(10) Remove nuts (19), lockwashers (20),
screws (21) and flat washers (22) to remove left re-
lay table (23).

(11) Remove screw (24), lockwasher (25) and
access cover (26).

(12) Remove screws (27), lockwashers (28),
and air inlet screen (29).

(13) Install engine support bracket (30), flat
washer (31), lockwasher (32§Jand nut (33).

(14) Remove screws (34), lockplates (35), and
pressure plates (36).

(15) Remove eyebolt (37) from generator set
tool box and install into generator.

CAUTION

Do not use a lifting device of less than
1000 Ib. capacity.

IE16) Attach a lifting device to generator lifting
olt.

517) Remove screws (38), lockwashers (39),
nuts (40), lockwashers (41), screws (42) and flat
washers (43).

(18) Carefully lift generator while moving it to
the rear until coupling disc clears engine flywheel
housing.

b. Instalation.

(1) Install generator assembly in reverse order
of removal instructions.

2) Torgue lock plate attaching screws (34,
to 120 ft.-Ib. Bend lockplate over screw.

3) Torque mouting screws and nuts (42 and
40,qto 200-2209ft.-lb. (
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CHAPTER 3
ENGINE REPAIR INSTRUCTIONS

Section I. ENGINE ELECTRICAL SYSTEM

3-1. GENERAL 28) (7) Remove spring (27) and contact assembly
The engine elecirical system consists of a start-

ing circuit, a battery charging circuit, and protect- (8) Remove plug (29), retaininﬁ; ring (30), pin

ive and monotoring” devicdslectrical power for (31) and boot clamp (32) to remove plunger (33).

cranking the engine is supplied by two 12 volt, 100 o .

amp-hour lead-acid type batteries connected in (9) Remove retaining ring (34) to remove

series. A slave receptacle facilitates external con- spring retainer (35), spring (36), boot (37), spring
nection to the batteries. The starter assembly is a retainer (38), washer (39), and retaining ring (40)
24 volt, heavy duty unit consisting of a darting from plunger (33).
motor, a solenoid, and a drive assembly. The batt-
ery charging alternator with integral voltage regula- (10) Remove bolts (41) to remove commutator
tor and diode rectifier recharges and maintains the end frame (42), packing (43) and spacer washer (44).
batteries in a fully charged condition after starting.

(11) Remove plug (45) and oil wick (46).

3-2. BATTERIES . .
(12) Do not remove bushing (47) unless inspect-
Refer to the Operator and Organizational Main- ion reveals defective parts.
tenance Manual for battery maintenance procedures.
(13) Remove pin (48) to remove brush spring
3-3. SLAVE RECEPTACLE. (49) and brushholders (50).

Refer to the Operator and Organizational Main- (14) Remove screws (51), electrical leads
tenance Manual for slave receptacle maintenance (52) and brushes (53) from brushholders (50).
procedures.

3-4. STARTER ASSEMBLY. CAUTION
a. Removal. Refer to the Operator and Organi- Use care when removing armature to pre-
zational Maintenance Manual for starter removal vent damage to windings.
procedures.
b. Disassembly. (15) Slide armature (54) from housing (55).
(1) Remove nut (L_figure 3-1). lockwasher (16) Remove nut §56)’ flat washer (57), and
(2) and terminal lead (3). insulating washer (58):
(2) Remove screw$4) to remove solenoid (17) Remove screws (59) to remove pole shoes
assembly (5) from startessssembly. (60), field coil assembly (61 ) and insulator (62).
(3) Remove nut (6)fiat washer (7), and in- (18) Remove and discard o-ring (63) and pack-
sulating washer (8). ing (64).
(4?1 Remove nut (9)lockwasher 510), nut (11), (19) Remove screws (65) and lockwashers (66)
flat washer (12) and insulating washer (13). to rEmovedrive housing (67) and gasket (68). Discard
gasket.
(5) Remove screws (14) and flat washers (15)
to remove cover (16) and gasket (17) from frame as- (20) Remove plug (69) and oil wick (70).

sembly (18). Discard gasket.

(21) Do not remove bushing (71) unless inspect-
$6) Remove nuts (19), lockwashers %20), nuts ion reveals defects.
(21), flat washers (22), and insulating washers (23)
to remove terminal studs (24 and 25) and contact (22) Remove plug (72) to remove pivot pin

strip (26). (72).
3-1
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Starter Assembly, Exploded View (Shest 1 of 3}

Figure 3-1.
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42. Commutator end frame
43. Packing

44, acer washer

45. Plug

46. Oil wick

47. Bushing

48. Pin

. Insulating washer 49. Brush spring
Nut 50. Brushholder
51. Screw
Nut 52. Electrical lead
. Flat washer 53. Brush
. Insulating washer 54. Armature
. Screw 55. Housing
15. Flat washer 56. Nut
16. Cover 57. Flat washer
17. Gasket 58. Insulating washer
18. Frame assembly 59. Screw
19. Nuts 60. Pole shoe
20. Lochwasher 61. Field coil assembly
21. Nut 62. Insulator
22. Flat washer 63. O-ring
23. Insulating washer 64. Packing
24. Termina stud 65. Screw
25. Termina stud 66. Lockwasher
26. Contact strip 67. Drive housing
27. Spring 68. Gasket
28. Contact assembly 69. Plug
29, Plug 70. Qil wick
30. Retaining ring 71. Bushing
31. Pin 72. Plug
32. Boot clamp 73. Pivot pin
33. Plunger 74. Retaining ring
34. Retaining ring 75. Retainer
95. Spring retainer 76. Clutch assembly
36. Spring 77. Shift lever
37. Boot 78. Bushing
38. Spring retainer 79. Bushing
39. Washer 80. Guide pin
40. Retaining ring 81. Shifter housing
41. Bolt 82. Bushing
83. O-ring ME 5-6115-465-343-1 (2
Figure 3-1. Starter Assembly, Exploded View (Sheet 2 of 2)
) (23) Remove retaining ring (74) and retainer CAUTION
Do not use dry cleaning solvent to clean
(24) Rotate clutch assembly (76) counterclock- electrical parts.

wise to remove from shaft of armature (54),

(1) Clean al meta non-electrical parts in an

(25) Remove shift lever (77), but do not re- approved solvent and dry thoroughly with filtered
move bushings (78 and 79) or guide pin (80) from compressed air.
shifter housing (81) unless inspection reveas defects. CAUTION

(26) Remove bushing (82) and o-ring (83). When cleaning field coils, use extreme

c. Cleaning, Inspection, and Repair.

care to avoid damaging protective in-
sulation.

3-3
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(2) Clean field coils with a clean, lint-free
cloth lightly moistened with an approved solvent and
dry thoroughly with filtered compressed air.

(3) Remove loose particles from armature
with filtered compressed air and wipe clean with a
cloth lightly moistened with an approved solvent.

Clean commutator lightly with No. 00 grit sand paper.

Remove all traces of dust with low pressure com-
pressed air.

(4) Clean non-metallic washers, insulators,

and sedls with a clean, lint-free cloth lightly moisten-

ed with an approved solvent.

CAUTION

Do not allow solvent to contact brushes.

(5) Clean brushes with a clean, lint-free
cloth.

(6) Inspect housings and frames for cracks,
corrosion, and distortion. Replace defective parts.

(7) Inspect bushings for wear, galling, and
scores. Replace defective parts.

(8) Test armature for grounding as follows:

() Connect one lead of a test light to the

armature core.

(b) Touch the other test lead to each
commutator riser.

(c) If test light glows, armature is
grounded and must be replaced.

(9) Test armature for short circuits as
follows:

(@) Place armature on a growler fixture.

(b) Activate the fixture and slowly rotate

armature while touching armature lightly with a steel
strip.

(c) Strip will vibrate against armature
over a shorted area

(d) Replace armature if a short is indi-
cated

(10) Turn down armature if scored or out of
round. Under cut mica to a depth of 0.025 to 0.032
inch below surface of commutator. Use care to avoid
widening commutator slots.

34

NOTE

Check diameter of commutator after re-
moving material. Diameter shall not be
less than 1.6470 inches.

(11) Use an ohmmeter to check field coails for
insulation breakdown as follows:

(a) Attach one lead to field housing and the
other lead to field coil terminal.

(b) Replace field coail if a reading of less
than 1 megohm is indicated.

(12) Inspect drive assembly for badly worn or
broken teeth. Check internal spline for wear and
damage. Check spring for cracks, breaks, and dis-
tortion. Replace drive assembly if defective.

(13) Inspect brushholders and support for
cracks, corrosion, and other damage. Replace de-
fective parts.

(14) Measure brush length. Replace brushes
if length is 5/16 inch or less.

(15) Test brush spring tension with a spring
tester. Tension shall be 36 ounces to 40 ounces.
fF_%g(pj)lace brush springs if tension is less than speci-
ied.

(16) Inspect al threaded parts for trussed,
stripped or peened threads. Replace damaged parts.

(17) Using an ohmmeter, test for continuity
across terminals of solenoid frame assembly.
There shall be no sign of open circuit.

(18) Check solenoid frame assembly for
grounding by touching one lead of ohmmeter to
either lead and the other to the frame casing. There
shall be no sign of continuity.

(19) Smooth scratches, burrs, and nicks on
any machined surfaces using a fine file. Remove all
filings before reassembly.

(20) Repair minor thread damage using thread
chasers, taps, and dies. Clean threads to remove
metal particles.

(21 ) Remove minor rough spots, scores, and
scratches from bushings using fine crocus cloth or
a fine stone dipped in cleaning solvent. Wash the
bushings thoroughly in cleaning solvent to remove
al grit and meta particles.

d.  Assembly.



(1) Assemble starter assembly in reverse order of re-
moval procedures using new gaskets.

(2) If brushes were replaced, run in new brushes as fol-
lows:

(8) Cover armature commutator with a pieceof
No. 00 grit sandpaper.

(b) Temporarily install brushes and commutator
end frame and run in brushes.

(c) Disassemble, remove sandpaper, and clean

armature commutator and brushholder assembly with fil-
tered compressed air.

e Testing
(1) Test overrun clutch as follows:
(8) Rotate drive gear back and forth, Gear
should turn freely in direction of mator rotation and ro-

tate armature shaft in other direction.

(b) If gear turns armature shaft in both direc-
tions, the overrun clutch is binding and must be replaced.

(c) If gear does not rotate armature shaft in ei -
ther direction, the overrun clutch is slipping and must be
replaced.

(2) Test starter solenoid assembly as follows:
(8) Remove terminal lead (3,.

(b) Apply 24 Vdc between the negative terminal
and the small terminal of the solenoid assembly.

(c) Solenoid actuation will be indicated by an
audible “click” and rearward movement of the drive gear.

(d) Remove 24 VVdc from solenoid assembly
terminals.

(e) The drive gear should move forward with an
audible click.

(f) Replace solenoid assembly if it fails to func-
tion properly.

(g) Install terminal lead.
(3) Conduct starter assembly motoring test as follows:

(a) Remove terminal lead (3[figure 3-11).

(b) Install starter assembly into motoring test
circuit shown i
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(c) Adjust rheostat until voltmeter indicates 22.

5 volts.
(d) Check indications of ammeter and tachometer.

(e) Ammeter should indicate 58 amperes maxi-
mum with starter turning at 9300 rpm.

(f) If current ands peed are low, disassemble
starter and check for high resistance at internal connections.

(9) If current is high and rpm low, disassemble
and inspect armature shaft and bushings for wear or misa
lignment.

(h) Do not install terminal lead (3,[figure 3-1)
until stalled torque test is completed.

(4) Conduct starter assembly stalled torque test as fol-
lows:

CAUTION

Rheostat must have a minimum capacity
of 1000 amperes.

(a) Install starter assembly in test setup shown in
fiqure 3-3

(b) Adjust rheostat until voltmeter indicates 14
Vdc.

(c) Ammeter should indicate 540 amperes maxi-
mum at a minimum torque of 26 ft-1b indicated on scale.

(d) If both current and torque are low, disasaem-
ble the starter and check for poor internal connections or
improper brush contact. Both of these conditions would re.
suit in high internal resistance.

(e) High current and low torque may be caused
by defective armature or field coil assembly.

(f") Remove starter assembly from test setup and
install terminal lead (3[figure 3-1).

f. Installation. Refer to the Oprator and Organiza -

tional Maintenance Manual for starter assembly installation
procedures.

3-4.1. STARTER ASSEMBLY. Effective with
serial numbers RZ70001 and KZO00001 thru
KZ02752).

a  Removal. Refer to the Operator and Organizational
Maintenance Manual for starter removal procedures.

b.  Disassembly.

Change 4 3-5
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Figure 3-31.1. Starter Assembly, Exploded View (Effective with Serial No. RZ70001 and KZ00001 thru KZ02752) (Sheet 1 of 2).
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Nut
Lockwasher
Nut
Lockwasher
Clamp

Screw

Solenoid Assembly
Boot

Nut
Lockwasher
Nut

Flat washer
Insulating washer
Connector
Screw

Flat washer
Cover

Gasket
Solenoid frame assy
Termina stud
Termina stud
Termina clip
Spring

Contact
Inspection plug
Gasket
Adjusting nut
Plunger

Snap ring
O-ring

Spring retainer
Spring

O-ring

Spring retainer
Washer

Screw
Lockwasher

. Commutator end fraem
. O-ring
. Space washer

Bushing
Pin

43.  Brush spring

44.  Brushholder
45.  Screw

46. Electrical lead
47. Brush

48.  Screw

49.  Lockwasher
50. Nut

51.  Brush support
52, Screw

53.  Drive housl
54, O-ring

55.  Plug

56.  Wick

57.  Bushing

58. Washer

59.  Snap ring

60. Lever shaft
61. Lever

62. Motor drive
63. Brakewasher

64. Screw

65. Lockwasher
66. Lever housing
67. O-ring

68. Plug

69. Wick

70.  Bushing

71.  O-ring

72.  Space washer
73.  Armature

74. Fidd frame
75, Nut

76.  Washer

77.  Insulating washer
78.  Screw

79. Poleshoe

80. Field coil

81. Insulator

82. O-ring

83. Insulation ME5.6115-W65-34/3-3A(2)

Figure 3.31.1. Starter Assembly. Exploded View (Effective with Serial No. RZ70001 and KZOOOQO1 thru KZ02752) (Sheet 2 of 2)

(1) Remove nut (1,[figure 3-3] 1), lockwasher (2), nut

(3) and lockwasher (4).

(2) Loosen clamp (5) and remove screws (6) to re-
move solenoid assembly (7) from starter assembly.

(3) Remove boot (8) and clamp (5).

c.  Solenoid disassembly.

(1) Remove nuts (9), lockwashers ( 10), nuts(11 ), flat

3-6.2 Change 2

washers (12), insulating washers (13) and connector (14).

(2) Remove screws (15) and flat washers (16) to remove
cover (17) and gasket ( 18) from solenoid frame assembly (19)

(3) Remove terminal studs (20 and 21) and terminal
clip (22) from cover (17). Remove spring (23) and con-
tact (24).

d. Starter Disassembly.



(1) Remove inspection plug(25) and gasket (26). Re-
move adjusting nut (27) to remove plunger (28).

(2) Remove snap ring(29), o-ring (30), spring re-
tainer(31 ), spring (32), o-ring (33), spring retainer (34)
and washer (35) from plunger (28).

(3) Remove screws (36) and lockwashers (37) to re-
move commutator end frame (38), o-ring (39) and space
washer (40).

(4) Do not remove bushing (41) unless inspection
reveals damaged parts.

(5) Remove pins (42) to remove brush springs (43) and
brushholders (44).

(6) Remove screws (45), electrical leads (46) and
brushes (47) from brushholders(44).

(7) Remove screws (48), lockwashers (49), and nuts
(5C) to remove brush supports (51).

(8) Remove screws (52) to remove drive housing (53)
and o-ring (54).

(9) Remove plug (55) and wick (56).

(1 O) Do not remove bushing (57) unless inspection re-
veals damage,

(11) Remove drive end washer (58).

(12) Remove snap ring (59), lever shaft (60), lever (61 ),
motor drive (62), and brake washer (63).

(13) Remove screws (64) and lockwashers (65) to re-
move lever housing (66) and o-ring (67).

(14) Remove plug (68) and wick (69).

(15) Remove bushing (70) o-ring (71 ) and spacer
washer (72).

CAUTION

Use care when removing armature to
prevent damage to windings.

(16) Slide armature (73) from field frame (74).

(17) Remove nut (75), washer (76) and insulating wa-
sher (77).

(18) Remove screws (78) to remove pole shoes (79),
field coil (80) and insulator (81 ). Remove o-ring (82).

(29) Inspect field coil insulation (83). Replace if dam-
age is evident.

e. Cleaning, Inspection and Repair.

TM5-6115-465-34
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CAUTION

Do not use dry cleaning solvent to clean
electrical parts.

(1) Clean all metal nonelectrical partsin an approved
solvent and dry thoroughly with filtered compressed air.

CAUTION

When cleaning field coils, use extreme
care to avoid damaging protective in-
sulation.

(2) Clean field coils with a clean, lint-free cloth lightly
moistened with an approved solvent and dry thoroughly
with filtered compressed air.

(3) Remove loose particles from armature with
filtered compressed air and wipe clean with a cloth lightly
moistened with an approved solvent. Clean commutator
lightly with No. 00 grit sandpaper. Remove al traces
of dust with low pressure compressed air.

(4) Clean non-metallic washers, insulators, and seals
with a clean, lint-free cloth lightly moistened with an
approved solvent.

CAUTION
Do not allow solvent to contact brushes.
(5) Clean brushes with a clean, lint-free cloth.

(6) Inspect housing and frames for cracks, corrosion,
and distortion. Replace defective parts.

(7) Inspect bushings for wear, galling, and scores.
Replace defective parts.

(8) Test armature for grounding as follows:

(a) Connect one lead of atest light to the arma-
ture core.

(b) Touch the other test lead to each commutator
riser.

(c) If test light glows, armature is grounded and
must be replaced.

(9) Test armature for short circuits as follows:
(a) Place armature on a growler fixture.

(b) Activate the fixture and slowly rotate arma-
ture while touching armature lightly with a steel strip.

(c) Strip will vibrate against armature over
ashorted area.

Change 2 3-6.3
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(d) Replace armature if a short is indicated.

(20) Turn down armature if scored or out of round.
Under cut micato a depth of 0.025 to 0.032 inch below
surface of commutator. Use care to avoid widening commu-
tator slots.

NOTE

Check diameter of commutator after re-
moving material. Diameter shall not be
less than 1.6470 inches.

(11') Use an ohmmeter to check field coils for insula
tion breakdown as follows:

(a) Attach one lead to field housing and the
other lead to field coil terminal.

(b)’ Replace field coil if areading of less than 1
megohm is indicated.

(12) Inspect drive assembly for badly worn or broken
teeth. Check internal spline for wear and damage. Replace
drive assembly if defective.

(113) Inspect brushholders and support for cracks, cor-
rosion, and other damage. Replace defective parts.

(14) Measure brush length. Replace brushesif length
is 5/16 inch or less.

(115) Test brush spring tension with a spring tester.
Tension shall be 36 ounces to 40 ounces. Replace brush
springs if tension is less than specified.

(16) Inspect al threaded parts for crossed, stripped or
penned threads. Replace damaged parts.

(17) Using an ohmmeter, test for continuity across ter-
minals of solenoid frame assembly. There shall be no sign
of open circuit,

(18) Check solencid frame assembly for grounding by
touching one lead of ohmmeter to either lead and the other
to the frame casing. There shall be no sign of continuity.

(19) Smooth scratches, burrs. and nicks on any machin-
ed surfaces using a fine file. Remove al fillings before re-
assembly.

(20) Repair minor thread damage using thread chasers,
taps and dies. Clean threads to remove metal particles.

(21) Remove minor rough spots, scores, and scratches
from bushings using crocus cloth or a fine stone dipped
in cleaning solvent. Wash the bushings thoroughly in clean-
ing solvent to remove dl grit and metal particles.

3-64 Change 2

f. Assembly.
(1) Assemble starter and solenoid in reverse order of
disassembly procedures using new gaskets and o-rings. In-

spect all insulating washers and bushings. Replace if de-
fective.

(2) If brushes were replaced, run in new brushes as fol-
lows:

() Cover armature commutator with a piece of
No. 00 grit sandpaper.

(b) Temporarily install brushes and commutator
end frame and run in brushes.

(c) Disassemble, remove sandpaper, and clean
armature commutator and brushholder assembly with
filtered compressed air.

g. Testing.
(1) Test starter solenoid assembly as follows:

() Remove connector (14, [Figure 3-3.11).

(b) Apply 24 Vdc Between the negative terminal
and the small terminal of the solenoid assembly.

(c) Solenoid actuation will be indicated by an
audible “click” and rearward movement of the drive gear.

(d) Remove 24 Vdc from solenoid assembly ter-
minals.

(e) The drive gear should move forward with an
audible click.

(f) Replace solenoid assembly if it fails to func-
tion properly.

(9) Instal connector.
(2) Conduct starter assembly motoring test as follows:

(@ Remove connector (14, [Eigure 3-3.11).

(b) Install starter assembly into motoring test
circuit shown in

(c) Adjust rheostat until voltmeter indicates
22.5 volts.

(d) Check indications of ammeter and tachome-
ter.

() Ammeter should indicate 58 amperes maxi.
mum with starter turning at 9300 rpm.



(f) If current and speed are low, disassemble
starter. and check for high resistance at internal connec-
tion.

(9) If current is high and rpm low, disassemble
and inspect armature shaft and bushings for wear or mis-
alignment.

(h) Do not install connector (14,[Eigure 3-31)
until stalled torque test is completed.

(3) Conduct starter assembly stalled torque, test as fol-
lows:

CAUTION

Rheostat must have a minimum ca-
pacity of 1000 amperes.

(8 Install starter assembly in test setup shownin
figure 3-3.
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(b) Adjust rheostat until voltmeter indicates 14
Vdc.

(c) Ammeter should indicate 540 amperes maxi-
mum at a minimum torque of 26 ft-1b indicated on scale.

(d) If both current and torque are low, disassem-
ble the starter and check for poor internal connections or
improper brush contact. Both of these conditions would
result in high internal resistance.

(e) High current and low torque may be caused
by defective armature or field coil assembly.

(f) Remove starter assembly from test setup and
install connector (14, LELgu+r_e_3;3x]1).

h. Installation. Refer to the Operator and Organiza-

tional Maintenance Manual for starter assembly installat-
ion procedures.
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3-5. BATTERY CHARGING ALTERATOR

] Removal Refer to the OBerator and Organi-
zational Maintenance Manual for battery charging al-
ternator removal procedures.

b. Disassembly.

?1) Remove screws (I,_figure B-4) and care-
Llljlly pull regulator and cover assembly (2) away from
ternator.

(2) Tag and disconnect electrical leads to
completely separate regulator and cover assembly
from aternator.

(3) Unsolder blue and brown leads from fuse
holder (3). Remove nut (4), fuse holder (3) and washer
(5) from cover assembly (2).

(4) Remove fuse holder cap (6) and fuse (7).
(5) Remove screws (8) and cover band (9).

(6) Remove thru bolts (10) and remove head
assembly (11).

(7) Remove nuts (12 and 13), lockwasher (14)
and lead (15).

(8) Remove screws (16), lockwashers (17),
insulating plate (18), brushholder (19) and brush and
spring assembly (20).

(9) Remove nuts (21, 22, and 23), lockwasher
(24), screw (25) and flat washers (26) to remove
capacitor and clamp assembly (27).

NOTE

If capacitor and clamp assembly (28) was
not removed and tagged when performing
srt]ep 3-5b. (2) above, remove and tag at
this time.

(10) Remove nuts (29 and 30), flat washers
(31, 32, 33 and 34). Remove rear part of insulating
brushings (36, 37, 38, and 39), and remove rectifier
and stator assembly (40) from head assembly (11).

(11) Unsolder leads and remove negative
plate and rectifier assembly (41) and positive plate
and rectifier assembly (423/ from stator (43). Remove

TM 5-6115-465-34
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front part of insulating bushings (36, 37, 38 and 39)
and Studs (35).

(12) Clamp pulley in a soft-jawed vise and re-
move nut (44).

(13) Remove assembly from vise and remove
pulley (45) and fan (46).
NOTE

Use of a puller may be necessary if pull
sticks to Eotor m%. y i pae

(14) Pry woodruff key (47) from keyway in
rotor shaft and remove spacer (48).

(15) Support head assembly (49) and using a
center punch in the indentation in the end of the rotor
shaft, drive the rotor assembly (50) out of the head
assembly (49).

(16) Remove snap ring (51) and bearing (52)
and o-ring (55).

NOTE

It may be necessary to press or drive the
bearing (52) out of the head assembly (49).

(17) Use a bearing puller to remove rear
bearing (53) from rotor assembly (50).
(18) Remove cover (54) and o-ring (55).

c. Cleaning, Inspection, and Repair.

(1) Clean all non-electrical parts (housing
fan, bearings, etc. ) in an approved solvent and dry
with filtered compressed air.

(2) Clean al electrical parts with a soft
bristled brush and filtered compressed air.
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1. Screw
2. Regulator and cover assembly
3. Fuse holder

4, Nut

5. Washer

6. Cap

7. Fuse

8. Screw

9. Cover band

10. Thru bolts

11. Head assembly (slip ring end)
12. Nut

13. Nut

14. Lockwasher

15. Brush lead

16. Screw

17. Lockwasher

18. Insulating plate

19. Brushholder

20. Brush and spring assembly
21. Nut

22. Nut

23. Nut

24. Lockwasher

25. Screw

26. Flat washer

27. Capacitor and clamp assembly

28. Capacitor and clamp assembly

29. Nut

30. Nut

31. Fat washer

32. Flat washer

33. Flat washer

34. Flat washer

35. Stud

36. Insulating bushing

37. Insulating bushing

38. Insulating bushing

39. Insulating bushing

40. Rectifier and stator assembly

41. Negative plate and rectifier assembly
42. Positive plate and rectifier assembly
43. Stator assembly

44, Nut

45, Pulley

46. Fan

47. Woodruff key

48. Spacer

49. Head assembly (drive end)

50. Rotor assembly
51. Snap ring

52. Bearing (front)
53. Bearing (rear)
54. Cover

55. O-ring

ME 5-6115-465-34/3-4 (2)

Figure 3-4. Alternator Assembly, Exploded View (Sheet 2 of 2)

(3) Inspect plate and rectifier assemblies for cracks,
corrosion, and evidence of shorting or other damage.

(4) Using an ohmmeter or similar testing device, test
positive diode rectifier assembly as follows.

(@) Connect positive lead of tester to heat sink and
touch negative lead to lead of each diode. Tester should
indicate open circuit at each diode.

(b) Connect negative lead to heat sink and touch
positive lead to each diode lead. Tester should indicate
continuity at each diode.

(c) Replace positive diode rectifier assembly if any
of the diodes fail to test correctly.

(5) Test negative diode rectifier assembly as follows:

(@) Connect negative lead of tester to heat sink and
touch positive lead to lead of each diode. Tester should
indicate open circuit at each diode.

(b) Connect positive lead of tester to heat sink and
touch negative lead to lead of each diode. Tester should
indicate continuity at each diode.

(c) Replace negative diode rectifier assembly if any
diode fails to test correctly.
(6) Visually inspect stator assembly for rub marks on
the interior diameter, evidence of burned or shorted
windings, and other damage.

(7) Using an ohmmeter, check continuity of each
phase of stator assembly. Replace stator assembly if
ohmmeter indicates open circuit of one or more phase.

(8) Visually inspect rotor assembly for rub marks and
bums or other evidence of shorting. Inspect shaft for
worn key slot and bearing surfaces.

(9) Test rotor assembly as follows:

(@) Install rotor assembly in test setup
shown in

(b) Adjust rheostat until voltmeter indicates 20 Vdc.
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B

ALTERNATOR
ROTOR ASSEMBLY

v

RHEOSTAT
PN

VOLTMETER
0-50 YDC

— N8

ME 5-8115-408-2413-8

Figure 3-5. Rotor Assembly Current Draw Test Circuit.

(c) Ammeter should indicate 2.8 to 3.0 amperes at
70° to 80°F (21 .1° t0 26.7°C).

(d) High current reading on ammeter indicates low
resistance or a shorted rotor warning.

(e) Using an ohmmeter, check resistance across dlip
rings. Resistance should be 7.5 to 8.0 ohms at an am-

bient temperature of 70° to 80°F (21 .1° to 26.7°C).

(10) Replace rotor assembly if inspection and test
requirements are not met.

(11) Inspect voltage regulator connector, cover
assembly, and voltage adjust for cracks, corrosion, and
evidence of shorting or other damage.

(12) Inspect fuse holder for cracks, corrosion, and
other damage. Check fuse for burned out condition.
Check fuse for continuity if in doubt.

(23) Inspect brush assembly for corrosion and ex-
cessive wear.

NOTE

The brushes are excessively worn if 3/16 inch or less
extends beyond the bottom of the holder.

(14) Check brush spring tension. A force of 4to 6
ounces should move brush against spring.

(15) Using an ohmmeter, test brushholder assembly
asfollows:

(a) Attach one test lead to brushholder and touch
other lead to each terminal and each brush. There should
be no indication of continuity between brushholder and
any terminal or brush.

(b) Check for continuity between each terminal and
its respective brush.

(16) Replace brushholder assembly if inspection and
test requirements are not met.

(27) Inspect pulley for excessive wear at pulley
groove, cracks, corrosion. and other damage.

US. GOVERNMENT PRINTING OFFI CE : 1995 0 - 388-421 (02499)
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(18) Inspect fan for cracks, corrosion, bent
blades and other damage.

(19) Inspect bearings for pitting, excessive
wear, and other damage.

(20) Inspect head assemblies (11 and 49) for
cracks, breaks, and corrosion.

(21) Inspect all threads for crossing, stripp-
ing, and peening.

d. Assembly.

1) Install positive diode rectifier assembly
(42, and negative diode rectifier assem-
bly (41) onto stator assembly (43) and solder diode
leads.

(2) Using a driver which exerts pressure on
the inter race only, install front bearing (52 ) into
front head (49) and secure with snap ring (51).

(3) Install cover (54) and support rear bear-
ing area of rotor assembly (50) on a suitable press
and fit assembled front head and bearing over rotor
shaft. Using a driver which exerts pressure on the
inner race gy, press front head down until front
bearing contacts cover (54) on rotor shaft.

(4) Support front of rotor assembly shaft on
a suitable press. Using a driver which contacts the
inner race only, press rear bearing (53) onto rotor
shaft until it contacts shoulder on shaft. Remove
rotor assembly from press.

(5? Install spacer (48), woodruff key (47), fan
(46), pulley (45), and nut (44). Torque nut to 35 to 50
ft-Ibs

(6) Fit front part of insulating bushings (36,
37, 38, and 39) over rectifier studs.

(7) Position stator and rectifier assembly (40)
into rear head assembly (11).

(8) Install rear part of insulating bushings (36,

37, 38 and 39) and washers (31, 32, 33, and 34).

(9) Install brushholder (19), insulating plate
(18), lockwashers (17) and screws (16).

NOTE

Insure that the contour of the brushes
correspond to the contour of the com -
mutator when installing brushes in the
brushholder.

10) Install brush and spring assemblies (20
in brughh)older (29). pring @)

TM 5-6115-465-34
TO 35C2-3-446-2
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(12) Insert a wire of sufficient stiffness in
the access hole provided (point A[figure 3-4), to
hold the brushes (20) depressed into the brush-
holder (19).

(12) Ingtall the rotor (50) with assembled

front head (49) into rear head (11), assembled to-

gether with rectifier and stator assembly (40).
(13) Ingtall thru bolts (10).

(14) Remove wire, inserted in step 3-5d. (11).

NOTE

Perform steps in[paragraph 3-5k(I) before
proceeding with assembly.

(15) Install capacitor and clamp assembly (27),
screw (25), washers (26), lockwasher (24) and nut
(23). Install nuts (22 and 21).

16) Instal capacitor and clamp assembly (28
and brEJsh)Iead (15).ap P y (28

(17) Ingtall ventilated cover band (9) with
screws (8).

(18) Install all electrical leads that were
tagged and disconnected during disassembly in step

3-5b. (2). (SedTfigure 3-4 )

(19) Install washer (5), fuse holder (3), and
nut (4). Resolder leads to fuse holder.

(20) Install fuse (7) and cap (6).

NOTE

Install test leads as indicated in e.(2)
below.

NOTE
Complete testing of alternator sub-para-
graph e. (2) below prior to completing
assembly.
e. Tedting.
(1) Manufacture test leads as follows:
a) From No. 8 or No. 10 insulated wire,

FUt three ﬁengths, one 10 inches long and two 5 inches
ong.

(b? Strip both ends of all three leads and
tin with solder.
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-

/Aacu TEST LEAD

CH TEST LEAD

marna LEAD)
VhRITw STy

@ /o
\

ME 5-8115-465-24/38

Figure 3-6.

S(E},Attach a 1/4 inch ring termina to one
end of the 10 inch lead.

(qo) Attach a No. 10 ring terminal to one
end of each 5 inch lead.

(2) Install test leads as follows:

(8) Attach test leads as shown in[figurd
3-6. Pass the free end of each lead through the venti -
lated band cover (9,[figure 3-4).

(2) and SECQJ)PE I\/Uﬁﬁ?”scpg}él?ﬁr and cover assembly

ol d Check alternator total circuit voltage as

. a) Install alternator in test circuit as
shown in[figure 3-7|

NOTE

The test circuit is identical to the alter-
nator installation circuit. If an operation-
al generator set is available, the aterna-
tor may be installed on it for testing.

312

Alternator Test Leads Installation

NOTE (CONT)

(Refer to the Operator and Organizational
Maintenance Manual for installation in-
structions.

(b) With switch open, compare voltage read-
ings at V1 and V2. The readings should be identical

NOTE

While checking voltage at V2, check to see
if the reading varies when the cable or the
connector plug on the alternator cover as-
sembly is disturbed. This could indicate in-
adequate test connections which must be
corrected before proceeding with the tests.

(c) If voltage at V2. is low or zero, the alter-
nator positive and negative output circuits must be
tested as indicated in steps (4) and (5) below.

(d) If voltage readings at V1 and V2 are
identical, proceed with aternator output and voltage
protector test in step (10) below.
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(vd)
VOLTMETER
0-50 vDC

CONNECTOR

NEGATIVE

POSITIVE TEST LEAD

REGULATOR TEST LEAD

\_ﬂ
000 002 000 000
l e ) )
~ BATTERY BATTERY \
12 Voit 12Voit
(v1)
VOLTMETER
9-50 VOC
Qo o
]

ME 5-6115-485-34/3-7

Figure 3-7. Tota Circuit Voltage Test

(4) Test alternator positive output circuit as

(d) Correct any discrepancies before pro-

(e) If voltage indicated is equal to voltage

V1, test alternator negative output circuit as direct-

follows: ceeding with operational tests.
(8) Check voltage at V3 as shown in
[figure 3-8
ed in step (5) below.
b) If voltage is zero, check fuse (11,
Mgmeza. | O (

(5) Test aternator output circuit as follows:
(c) If voltage is greater than zero, but 39 (@) Check voltage V4 as indicated in[Tiourd

below voltage V1 i check for poor circuit
conditions between battery positive terminal and al-
ternator positive output terminal.

(b) If voltage is below voltage at V1
[3-7), check for inadequate circuit conditions between
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(v3)
VOLTMETER
0-50 VDC

POSITIVE TEST L
~
CONNECTOR "

NEGATIVE

TECT 1EAN

RS LA —

EAD

REGULATOR TEST LEAD

(OPEN)

000 000
Om

=
L

BATTERY BATTERY
12 Volt 12Volt

J} ME 5-6115-465-34/3-8

Figure 3-8. Alternator Positive Output Circuit Test

—POSITIVE TEST LEAD

/
a—
CONNECTO"—\ 6 N ~REGULATOR TEST LEAD
AN

~N oo (oJolonele]e) 000 000 I
B I( oH o

ME 5-6115-465-34/3-9

Figure 3-9. Alternator Negative Output Circuit Test
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MEGATIVE

TEST tEAD—/ ( \

SWITCH
(OPEN)

!
1
_,/".'

I

I C;OO 000
O

BATTERY
12Voit

Figure 3-10.

battery negative terminal and aternator negative
output-terminal.

~ (c) Correct any discrepancies before
comducting operational tests.

(6) Coduct excitation voltage test as follows:

(@ With voltmeter connected as in[figurd
[3-10] close switch.

vd (b) Voltmeter should indicate 3.5 + 0.2
c.

(c? If voltmeter indicates zero volts, test
voltage regulator as directed in step (8) below.

Q If voltmeter indication is greater than
3.7 Vdc, test for open circuit of alternator field

(rotot) as directed in step (9) below.

(e) If voltmeter indication is as specified,
proceed with voltage regulator, alternator output,

Excitation Voltage Test

and voltage protector test as outlined in step (10) be-
low. o

(8) Test for faulty alternator voltage regulator
as follows:

(az) Remove screws (1 figure 3-4) and
cover assembly (2).

éb) Disconnect voltage regulator by discon-
necting and tagging the red, green and black [eads.

(c) Disconnect and tag the blue and yellow
output leads.

(d) Install a jumper from the GND terminal
to brush terminal as shown in[fig

e) Install alternator in test circuit as
shown in

NOTE

A means of rotating the alternator at 2000
to 3000 RPM must be provided. This test
can be performed with the aternator in-
stalled on an operational generator set,
and operating the set at rated frequency.
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Figure 3-11 Faulty Voltage Regulator Circuit Test
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Figure 3-12. Field Current Test
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(f) With the alternator rotating at 2500
RPM the voltmeter should indicate 24 to 28 volts and
the ammeter should indicate 32 to 35 amperes.

) If the alternator tests satisfactorily,
this indicates that the voltage regulator was faulty.
(h) If the alternator does not test satis-
factorily, this indicates that the voltage regulator is
good and the trouble is in the alternator.

i) If the regulator is faulty, remove the
jumper ) and install a new regulator and
cover assembly using the tagged leads on the old cover
assembly as a guide when making connections.

(9) Conduct field current test as follows:
CAUTION
Rheostat must be set in maximum resis -

tance position to protect the ammeter in
the event the field circuit is short circuited.

a) Install alternator in test circuit as
shown in[figure 3-12]

(b) Slowly reduce field rheostat resis-
tance while observing ammeter and voltmeter.

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM06858B/06859D-34

(c) When field rheostat reaches zero
ohms, ammeter should indicate 3.0 to 3.5 amperes
with voltmeter indicating 24 Vdc.

(d) If current is not as specified, check
for poor connections and inadequate brush contact.

(10) Conduct alternator output and voltage
protector test as follows:

. %ag Install alternator in test circuit shown
in

NOTE

If aternator is not installed on generator
set for this test, a means of rotating the

alternator at 2,000 to 3, 000 RPM must be
provided.

(b) Adjust the drive device to provide 2500
RPM

(c) Note the voltmeter indication. Nominal
voltage should be 28 Vdc + 0.3Vdc

(d) If voltage is not as specified, adjust the
voltage regulator rheostat on the aternator rear cover.

VOLTMETER
AMMETER 0-50 VDC
0-50 AP =\

AR

far;

500 WATT

(s1) I

SWiTCH
(CLOSED) i

—~

CONNECTOR o REGULATOR TEST LEAD
nesison ! I W /.
0-25 OHM \
NEGATIVE / F# E IiW— VOLTAGE ADJUSTMENT
TEST LEAD " i /

F—

FUSE

———

r-ooo 000
=

BATTERY
12 Volt

1
EOO 000
|

BATTERY :
12Volt

SWITCH CARBON PILE
(82) 0-800 AMP

Figure 3-13. Output and Voltage Protector Test
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(e) Close switch (S2) to put carbon pile
load on the beatteries.

(f) Check ammeter and voltmeter indi-
cations. Nominal current output should be 20-25
amperes with charging voltage exceeding 25.0 Vdc.

CAUTION

Open switch (S2) immediately after
current test to avoid discharging the
batteries.

i (9) If nomina voltage cannot be obtained,
disassemble™ aternator and correct difficulty.

(h) Remove aternator from test circuit,
Ire;lndove rear cover assembly and disconnect test
eads.

(i) Reingtall rear cover assembly and
fuse.

f. Installation. Refer to Operator and Organi-
zational Maintenance Manual for battery charging
alternator installation instructions.

3-6. SPEED SWITCH.

a. Removal. Refer to Operator and Organi-
zational Maintenance Manual for speed switch re-
moval instructions.

b. Disassembly.

(1) Remove screws (1[ figure 3-14) to remove
rotor assembly (2) from electronics assembly (12).

(2) Remowe rotor cap (3), cotter pin (4), and
rotor (5).

g) Remove retaining rings (6 and 7), bearing
(8), shaft (9) and base (10).

c. Cleaning, Inspection, and Repair.

CAUTION

Do not submerge the electronics assembly
(12) and base assembly (11) in cleaning
solvent.

(1) Wipe the exterior of the electronics as-
sembly (12) and base assembly (11) with a clean rag,
lightly moistened in cleaning solvent.

1‘\
1 \

1. Screw @\3
2. Rotor assembly
3. Rotor cap ?._7 !
4. Cotter pin
5. Rotor P
6. Retaining ring (bearing)
7. Retaining ring (shaft)
8. Bearing
9. Shaft
10. Base
11

. Base assembly
12, Electronics assembly

146, LIECLIONICE aBseinil )

-—
[—]

~J k\ | !
AN \l

13
l’\‘\\ "\ ‘b/

— 12

.
g
. WW

ME 5-8115-465-34/3-14

Figure 3-14. Speed Switch, Exploded View
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(2) Clean all other parts with cleaning solvent
and dry thoroughly.

(3) Ingpect base, rotor cap, electronics and
base assemblies for cracks, corrosion, or other
damage.

. (4) Check rotor and shaft for cracks, corro-
sion, or other damage.

(5) Check the bearing (8) for excessive wear.

(6) Replace any worn or defective parts.

NOTE

There are no repair procedures for the
electronics and base assemblies. If this
portion of the speed switch is malfunc-
t|o_rt1|ng, replace both assemblies as a
unit.

c. Test Equipment. The following test equip-
menthwill be required to properly test the speed
switch.

(1) Tachometer test stand or speed switch
tester with O. 187 tach takeoff fitting, capable of opera
tion up to 1225 RPM.

(2) 24 Vdc power supply.

(3? VOM suitable for measuring cotinuity
and 24 volts dc.

(4) Mating connector and cable for MS3102R-
18-1P connector.

d. Testing. Refer for schematic
diag%ram of pins to be used during test, and perform
the following procedures.

(1) Screw the tachometer fitting onto the test
stand.

(2) Attach the connector and cable to J37 of
the speed switch.

(32 Connect 24 voltsdc to pinsE, G and | with
the polarity indtcated in the test circuit.

(4) Using the VOM test for the conditions
listed below:

Element No. 1:
PinsA&B............. Continuity
PnsA&C............. open circuit
Element No. 2:
PnD.................. 0volts dc to ground
Element No. 3
PinsF&J............. open circuit
PnH.................. 24 volts dc to ground

TM-6115-465-34
NAVFAC P-8-625-34
T.0.35C2-3446-2
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(5) Connect the VOM to read continuity be-
tween pins A and B.

(6) Slowly bring up shaft speed of the tester.
At 290 to 310 rpm Element No. 1 should trip causing
an open circuit to appear between pins A and B.

(KZ After Element 1 has tripped, check with
the VOM for continuity between pins A and C.

(8) Proper tripping of Element No. 1 is indi-
E:%r[ed by meeting the conditions of steps (4), (6) and

~(9) Connect the VOM to read voltage on pin D
with respect to ground.

_ (10) Slowly increase the tester shaft speed
while monitoring the VOM. When Element No. 2
trips, the reading will go from O volts to 24 volts.
Trip speed for Element No. 2 (50/60 Hz) is590 to.
610 RPM. TnKJ/lspeed for Element No. 2 (400 Hz) is
825 to 850 RPM.

_ (11) Continue increasing shaft speed while
monitoring pin H for voltage. It should be at 24 volts,
dropping to O volts when the third element trips.

Trip speed for Element No. 3 is 1200 to 1225 RPM.

(12) After Element No. 3 has tripped, connect
the VOM between pins F and J to check for continuity.
Continuity should exist after Element No. 3has tripped.

~ (13) Slowly decrease shaft speed while moni -
tormg pin D with the VOM for voltage. There should
be 24 volts present, dropping to O volts when Element
No. 2 resets. “Reset speed”, for Element No. 2,
should be no more than 100 RPM below the trip speed
noted in Step (10).

(14) Continue decreasing shaft speed while
measuring for continuity between pins A and C with
the VOM. Continuity should exist between these two.
pins until Element No. 1 resets, then an open circuit
should extst. Reset speed for Element No. 1 should
be Snto nzgge than 100 RPM below the trip speed noted
in step (6).

$15) Decrease shaft speed to O RPM. Monitor
pin H for voltage with the VOM. Element No. 3 should
still remain in the tripped condition, resulting in 0
volts on pin H, and continuity between pins F and J.

(16) Depress and release the reset switch, S1,
on the speed switch. Pin H should now read 24 volts
on the VOM.

e. Assembly. Assemble speed switch in re-
verse order of disassembly.

f. Installation Refer to Operator and Organiza-
tional Maitenance Manua and install speed switch in
reverse order of removal.

Change 2 3-18.1 l
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Figure 3-14.1 Speed Switch. Exploded View Effective with Seria No. RZ70001 and KZ027251 thru KZ027520

3-6.1. SPEED SWITCH (Effective with serial number
RZ70001 and KZ00001 thru KZ02752).

a Removal. Refer to Operator and Organizational
Maintenance Manual for speed switch removal instructions.

b. Disassembly.

(1) Remove screws (1 figare 3-14.1), lock wire (2)
and flat washers (3).

(2) Remove body assembly (4), packing (5), spacer
(6) and rotor assembly (7) from cap and cover assembly (8),

c. Cleaning, Inspection, and Repair.
CAUTION

Do not submerge the cap and cover
assembly (8) in cleaning solvent.

(1) Wipe the exterior of the cap and cover assembly
(8) with a clean rag moistened in cleaning solvent.

(2) Clean all other parts with cleaning solvent and dry
thoroughly,

(3) Inspect cap and cover, body assembly, and rotor

3-18.2 Change 2

assembly for cracks, corrosion, or other damage.
(4) Replace any worn or defective parts.

NOTE

There are no repair procedures for the
cap and cover assembly,

d.  Test Equipment. The following test equipment
will be required to properly test the speed switch.

(1) Tachometer test stand or speed switch tester with
0.187 tach takeoff fitting, capable of operation up to 1225
RPM.

(2) 24 Vdc power supply.

(3) VOM suitable for measuring continuity and 24 volts
dc.

(4) Mating connector and cable for MS3102R-18-1P
connector.

e Tedting. Refer tp figure 3-15 for schmatic diagram
of pins to be used during test, and perform the following
procedures.



(1) Screw the tachometer fitting onto the test stand.

(2) Attach the connector and cable to J37 of the speed
switch.

(3) Connect 24 volts dc to pins E. G and 1 with the
polarity indicated in the test circuit.

(4) Using the VOM test for the conditions listed be-

low:
Element No. 1.
PNSA&B ... continuity
PnsA&C............oooo open circuit
Element No. 2:
PIND oo, 0 volts dc to ground
Element No. 3.
PINSF&J ..o, open circuit
PNH . 24 volts dc to ground

(5) Connect the VOM to read continuity between pins
A and B.

(6) Slowly bring up shaft speed of the tester. At 290
to 310 rpm Element No. 1 should trip causing an open cir-
cuit to appear between pins A and B.

(7) After Element | has tripped, check with the VOM
for continuity between pins A and C.

(8) Proper tripping of Element No. | is indicated by
meeting the conditions of steps (4). (6) and (7).

(9) Connect the VOM to read voltage on pin D with
respect to ground.

TM-6115-465-34
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(20) Slowly increase the tester shaft speed while moni-

toring the VOM. When Element No. 2 trips. the reading will
go from O voltsto 24 volts. Trip speed for Element No. 2
(50/60 Hz) is 590 to 610 RPM. Trip speed for Element No.
2 (400 Hz) is 825 to 850 RPM.

(11) Continue increasing shaft speed while monitoring
pin H for voltage. It should be at 24 volts. dropping to 0
volts when the third element trips. Trip speed for Element
No. 3 is 1200 to 1250 RPM.

(12) After Element No. 3 has tripped. connect the VOM
between pins F and J to check for continuity. Continuity
should exist after Element No. 3 has tripped.

(13) Slowly decrease shaft speed while monitoring pin
D with the VOM for voltage. There should be 24 volts pre-
sent. dropping to o0 volts when Element No. 2 resets. “Reset
Speed” for Element No. 2. should be no more than 100
RPM below the trip speed noted in Step ( 10).

(14) Continue decreasing shaft speed while measuring
for continuity between pins A and C with the VOM. Contin-
uity should exist between these two pins until Element No. 1
resets. then an open circuit should exist. Reset speed for
Element No. 1 should be no more than 100 RPM below the
trip speed noted in step (6).

(15) Decrease shaft speed to O RPM. Monitor pm H for
voltage with the VOM. Element No. 3 should still remainin
the tripped condition. resulting ino volts on pin H. and con-
tinuity between pins F and J.

(16) Depress and release the reset switch, S1. on the
speed switch. Pin H should not read 24 volts on the VOM.

f. Assembly. Assemble speed switch in reverse order
of disassembly.

g.  Instalation. Refer to Operator and Organizational
Maintenance Manual and install speed switch in reverse order
of removal.

Change 4 3-19
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Figure 3-15.  Speed Switch Test Points

3-7. COOLANT TEMPERATURE TRANSMITTER.

Refer to the Operator and Organizational Main-
tenance Manual for coolant temperature transmitter
maintenance procedures.

3-8. OVERTEMPERATURE SWITCH.

Refer to the Operator and Organizational Main-
tenance Manual for overtemperature switch mainten-
ance procedures.

3-9. OlL PRESSURE TRANSMITTER.
Refer to the Operator and Organizational Main-

tenance Manual for oil pressure transmitter mainten-
ance procedures.

3-10. LOW OIL PRESSURE SWITCH.
Refer to the Operator and organizational Main-

tenance Manual for low oil pressure switch mainten-
ance procedures.

Change

3-11. DAY TANK FUEL LEVEL AND LOW FUEL
CUTOFF SWITCH.

Refer to the C()jperator and Organizational Mainten-
ance Manual for day tank fuel level and low fuel cutoff
switch maintenance procedures.

3-12. FUEL SOLENOID VALVE.

Refer to the Operator and Organizational Mainten-
anege Manual for fuel solenoid valve maintenance pro-
cedures.

3-13. ENGINE WIRING HARNESS ASSEMBLY.
a Removal Refer to the Operator and Organi-

zational Maintenance Manual for engine wiring harn-
ess removal instructions.

b. Cleaning, Inspection, and Repair. Refer to
the Operator and Organizational Maintenance Manual
for engine wiring harness cleaning, inspection, and
repair procedures. |
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Figure 3-16. Engine Wiring Harness Assembly, Drawing No. 72-2284
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c. Rebuild. If the wiring harness has sustained
damage and requires repair or rebuild, refer to[figure 3-16
for layout, Identification, and material requirements and

appendix A for detailed soldering and replacement

procedures.

d. Installation. Refer to the Operator’'s and
Organizational Maintenance Manual for engine wiring
harness installation procedure.

Section II. ENGINE FUEL SYSTEM

3-14. GENERAL

Fuel for generator set operation is supplied from either
the intcgral main fuel main tank or an auxilitary — source as
determined by the fuel selector valve. Fuel is pumped
through the strainer and filter assembly and fuel solenoid
valve into into by day tank by two eectrically driven fuel
transfer pumps. The day tank fuel level and low fuel cutoff
switch controls the operation of the fuel transfer pumps and
the fuel solenoid valve. Fuel from the day tank is drawn
through the secondary fuel filter assembly by the fuel
injection pump. This single cylinder, opposed plunger, inlet
metering type pump forces a metered amount of fuel under
high pressure and in timed sequence to the fuel injection
nozzle holders in the engine cylinder head. The nozzle
holders spray a metered amount of fuel into each combustion
chamber. Unused fuel is returned to the day tank through
the fuel return line.

3-15. MAIN FUEL TANK.

a Removal.

(1) Refer to the Operator’'s and Organizational
Maintenance Manual and accomplish the following:

(@) Drain the main fud tank assembly.

(b) Disconnect fuel lines and fittings from
main fuel tank.

(c) Disconnect fuel vent system from main
fuel tank

(d) Disconnect engine wiring harness from
fuel level gauge.

(e) Remove left and right ventilation doors,
ventilation louver panel, and lower cover panels from rear

of generator set housing.

(2) Remove main fuel tank (metal) by following
the ascending numerical sequence of index numbers 1

through 20 assigned to[figure 3-171

(3) Remove main fuel tank (plasue) by following
the ascending numerical sequence numbers 1-17, as per
[figure 3-I7A.

3-22 Change 9

b. Cleaning, Inspection, and Repair.

(1) Clean exterior surfaces of fuel tank and other
nonmelectrical parts with dry cleaning solvent (Federal
specification P-D-680).

(2) Flush interior of fuel tank with an approved
solvent.

(3) Inspect fuel tank assembly for cracked or
broken welds, dents, leaks, and other damage.

(4) Test fuel level sensor in accordance with
instructions provided in Operator and Organizational
Maintenance Manual.

(5) Check filler hose for damage or deterioration.

(6) Check all threads for crossing, stripping, and
peening.
WARNING

Steam clean interior of fuel tank for a
minimum of 2 hours to remove residual
vapors before attempting to repair welds.
Serious injury or death may result from
failure to observe this warning.

(7) Repair cracked or broken welds and leaks by
welding. Refer to Appedix A for detailed instructions.

(8) Repair damaged threads with a thrcad chaser.

(9) Replace any parts which are extensively
damaged.
c. Installation.

(1) Install fuel tank (metal) in reverse order of
removal procedurcs. Refer to[figure 3-17
NOTE
Install filler neck hose with vent holesto top

and outboard.

(2) Install main fuel tank (plastic) in reverse
order of removal procedurcs, as perlfigure 3-17A.

NOTE

Install filter neck hose with vent holes to top
and outboard.



TM 5-6115-465-34
SAVFAC P-8-625-34
TO 35C2-3-446-2
TM 06868B/06895D34

/". 15—-?_“
¢ 22— i ST
¢ AT B2
\ n
$ \ N’ i
vz ‘ |
,( ‘\ &= ?—7 | |
!
A Ppes
— 7\l G?{—u
2. Lockwas .
3 saew k\'\\
L cum N
b Hosr, ] g
. . i
Ll P
10, Guaket TR S0 b N
11. Locknut . \ - -
g. znxvuur \ ﬁ
i; Screw \ ~
. Lockwashe
16, Fuel level :vttch
17. Fuel level switch gasket 2%
18, Cap
19. Drain valve MES=6115=465-34/3=17
30. Fuel tank

Figure 3-17. Main Fuel Tank (Metal), Removal and Installation

3-16. EUEL TRANSFER PUMPS,

Refer to the Operator’s and Organizational Maintenance
Manual for fuel transfer pumps maintenance procedures.

3-17. EUEL STRAINER AND FILTER ASSEMBLY.

Refer to the Operator’s and Organizational Maintenance
Manual for fuel strainer and filter assembly maintenance
procedures.

3-18. DAY TANK ASSEMBLY.

a. Removal. Refer to the Operator and
Organizationa Maintenance Manua for day tank assembly
removal instructions.

b. Cleaning, Inspection, and Repair.

(1) Clean exterior surfaces with dry cleaning
solvent (Federal Specification P-D-680) and dry with
filtered compressed air.

(2) Hush interior of day tank with an approved
solvent.

(3) Inspect day tank assembly for cracked or
broken welds, dents, and damaged threads.

(4) Check interior of tank for scale formation and
hardened sediment deposits.

(5) Test for leaks as follows:
(a) Plug all openings except one.

(b) Install afiring and attach a compressed
air line to the unplugged opening.

(c) Submerge day tank in a container of
water and apply 5 PSIg air pressure.

(d) Check for bubble formations which will
indicate leakage.

Change 9 3-22.1/(3-22.2 blank)






TM 6115-465-34
NAVAFAC P-8-625-34
TO 35C2-W462
TM 06868B/06895G34

welding.

( 3 11— 10
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3 ] |
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&
1. Nut !
2. Lockwasher \ 4
3. Screw @
4. Ciamp 9 \ )
5. Filler neck
6. rose 7 12 | -
7 Locknut
8. Flat washer
9. Strap [} / [
10 Screw ,("s]'
11 Lockwasher 9 A @ o
12 Ground Wire Assembly /
13 Fue! leve! switch N
14 Fuel level switch gasket
15 Cap
16 Drain valve 16 !
17 Fuel ank . 17
[Figure 3-17A. Main Fuel Tank (Plastic), Removal and Installation

WARNING

Steam clean interior of day tank a minimum
of 2 hours to dissipate residual fuel vapors
before attempting to repair welds. Serious
injury or death may result from failure to
observe this warning.

(6) Repair cracked or broken welds and leaks by

(7) Repair damaged threads with a thread chaser,

d. Installation. Install day tank in reverse order of
removal procedures.

3-19. SECONDARY FUEL FILTER ASSEMBLY.

Refer to the Operator and Organizational Maintenance
Manual for secondary fuel filter assembly maintenance
procedures.
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Figure 3-18.

Fuel Injection Pump Assembly, Remova

and Installation




3-20. FUEL INJECTION PUMP ASSEMBLY.

a. Genera. The Roosa Master Fuel Injection
Pump is mounted on the timing gear case and is gear
driven through an idler gear arrangement by the
crankcase gear. The end thrust of the fuel injection

ump gear and shaft is controlled by a spring loaded
hrust button located in the inspection cover on the
timing gear housing cover. It is advisable when re-
moving or installing the fuel injection pump that the
gear housing inspection cover be removed from the
timing gear cover to relieve the spring tension of the
thrust button. The fuel injection pump attaching
flange holes are elongated to permit accurate adjust-
ment of the fuel pump timing.

b. Removal.

CAUTION

Thoroughly clean the fuel injection pump
prior to removal Cap or plug al fittings
and lines to prevent dirt from entering
the pump and fuel system.

(1) Refer to the Operator and Organizational
Maintenance Manual and drain the day tank assembly.

2) Disconnect injector return lines (1 and 2,
and remove tee (3).

(3) On precise sets, remove self-locking nut
(4) and screw (5) to disconnect hydraulic actuator
linkage (6). On utility sets disconnect the manual
speed control.

NOTE

When fuel pump is removed from the

engine for repair, the throttle lever

should be tied in the wide open position

while it is in transit or storage. This
revents the governor weights from dis-
odging inside the pump housing.

4) Disconnect inlet fuel line (7) and remove
elbow (8).

(5) Refer to the Operator and Organizational
II\./Iaintenance Manual and disconnect fuel 1njector
ines.

(6) Remove screws (9), timing line cover (10),
and gasket (11).

(7) Using a suitable wrench on the crankshaft
pulley, bar the engine over in the direction of rotation
until the timing line on the governor retainer hub
aligns with the timing line on the pump cam.

(8) Remove nuts (12) and lockwashers (13).
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CAUTION

Do not alow the pump to ‘cock” as it is
removed, as damage to the pilot tube
will result.

(9) Carefully dlide fuel injection pump (14)
from the timing gear housing.

c. Disassembly. Disassemble the fuel injection
pump in the ascending sequence of item numbers as-

signed to[figure 3-19] while observing the following:
NOTE

Place all parts in a pan containing clean
oil. Discard all o-rings and gaskets.

CAUTION

Never clamp the pump in a vice without
using the fixture.

(2) Mount the pump in holding fixture and se-
cure.

(2) Remove three screws (1) and remove cover
containing solenoid.

(3) Rotate shut-off lever (21) to full shutoff
Position; place a screwdriver between housing and
inkage hook (50) and pry off shutoff cam (25?. Dis-
card shutoff cam.

(4) Partialy withdraw throttle shaft assembly
(26) and lift out throttle shaft lever (45), spacers and
damper barrel assembly (88).

(5) Remove throttle shaft assembly and shutoff
shaft assembly (24).

(6) Loosen end plate sleeve.

(7) Remove screws (63), lockwashers (64),
flat washers (65), and transfer pump and plate (66).

(8) Remove thrust plate (67).

(9) Remove the pressure regulating sleeve (55)
from end plate (66). Slid off filter element (57). Re-
move adjusting plug (54). Shake out the regulating
spring (60) and piston (61). Reverse the assembly and
remove the regulating piston seal (62).

(10) To disassemble transfer pump, lift out
transfer pump seal (68), liner (72), blades (71), and
springs (70).

(11) Remove the speed droop adjusting cap
assembly (73) by pulling it from control rod guide

(75).
325



TM 5-6115-465-34
TM35C2-3-446-2
NAVFACP -8-625-34
TM06858B/06859D-34

Screw, cover
&1

Waaghar lank
washeT, a0l

Washer, flat §—8

Connector, return line 10 5

Gasket

Nut - ® .

Nut, lock ﬂc\ % \\,\? Lk'l

Washer, contact o= AL

15 T ™ NN, T
. Tube, insulating )\\/\ {}— 4

15, Spring, shutdown arm ' ' M
. Sleeve, spring ‘ \/{
. Arm assembly, shutdown '

. Frame assembly, solenoid

bt Pt b Pub s pns b
DA BN IO WOWIRD D DI e
o e ele e e s e w

ME 5-6115-465-34/3-19 (1}

Figure 3-19. Fuel Injection Pump, Exploded View (Sheet 1 of 7)
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17. Screw, adj ol 28, Nut, lock
18. Washer a 29, Screw, high idle adj
19. Screw, adj ﬁ 30. Nut, lock

50

20. Washer “° 31. Screw, throttle lever spring
31. Lever, adj shutoff 49— 32. Retainer, throttle lever spring
23. Screw, adj shutoff arm 2 1g  33. Spring, throttle lever

23. Nut, lock 51—\ 20 34, Screw, throttle lever

24. Shaft assy, shutoff 274 35. Lever, throttle

25, Cam assy, shutoff I 36. Arm, adjusting spacer

26, Shaft assy, throttle 45 25 “NA18! 37, Screw, positioning

17 38. Spacer, adj

21 39. Washer, seal
40, Washer, seal
41, Seal, throttle shaft
42, Seal, shutoff shaft
43. Spacer
44, Spacer
45. Lever, throttle shaft
46. Hook assy, linkage
47. Screw hook adj
48, Washer
49, Link assy, adj
50, Hook, governor linkage
51. Spring, governor linkage

ME 6-8115-4685-34/3-19 (2)

Figure 3-19. Fuel Injection Pump, Exploded View (Sheet 2 of 7)

LIEESN 23 52, Plug, end plate
<.=/_{.(|. N )4 53. Seal, plug
"-JA 54, Plug assy, adj
1€ ~ 55 55. Sleeve, end plate
A \’lﬁm\ 56, Seal, sleeve
7/ '\ 57. Element, filter
58. Seal, element

59. Ring, sleeve seal
60, Spring, regulating
61, Piston, regulating
62. Seal, regulating piston
63. Screw

64, Lockwasher

65. Washer

66. Plate, end

67. Plate, thrust

68, Seal, transfer pump
69, Roll pin, locating
70. Spring, blade

T71. Blade, transfer pump
72. Linper, transfer pump

ME 5-6115-465-34/3-19 (3)

Figure 3-19. Fuel Injection Pump, Exploded View (Sheet 3 of 7)
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73. Cap assy, adj

T4. Seal, cap assy

75. Guide, control rod
19, Washer, guide

T7. Seal, guide

78. Pin, coatrol spring
T9. Rod assy, control
80. Spring, control

81. Nut, retainer

82. Nut, retainer

83. Seal, pivat shaft

84. Seal, pivot shaft

85. Shaft, governor arm pivot
86. Arm assy, governor
87. Piston assy, damper

88. Rarrel agsv Aomper

i J s aaii
89. Spring, dam,per
80. Washer

14 13

91. Arm assy, metering valve
92, Shim

83. Valve, metering

94, Spacer, valve

95. Shim, metering valve

Figure 3-19. Fuel Injection Pump, Exploded View (Sheet 4 of 7)
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Plug, piston hole (spring)

. Seal, plug

Seal, plug

Spring, outer advance
Shim, advance spring
Piston, spring
Washer, slide
Plug,adv screw hole
Seal, plug

. Screw, cam advance

Screw assy, head locating
Seal,  screw

. Plug, piston hole (power)

Ring, piston
Seal, piston ring

. Piston, power

Washer, slide
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Figure 3-19. Fuel Injection Pump, Exploded View (Sheet 5 of 7)
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113. Weight, governor 125. Roller, cam
114. Sleeve, thrust 126, Shoe, cam
115, Washer, thrust sleeve 127. Plunger, rotor
128, Screw, fuel ine conmector
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Figure 3-19.

Fuel Injection Pump, Exploded View (Sheet 6 of 7)
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136,
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138,
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143,

144,
145.
i46,
147,
148,
149,
150.
151,
152,

Screw, head locking
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Figure 3-19.

Fuel Injection Pump, Exploded View (Sheet 7 of 7)
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- (12) Remove and discard control spring pin
78).

(13) Discard seds (74 and 77), control rod
guide (75) and washer (76).

CAUTION

Use care not to bend control rod.

(14) Disengage governor spring (80) from the
governor arm (586), then remove the governor spring
and control rod assembly (79).

(15) Remove the metering valve (93) and arm
assembly (91) from the hydraulic head.

(16) Remove head locking screws (136 and
137) from the pump housing (152).

(17) Invert pump and holding fixture as a unit
and remove head locating screw (106), advance screw
hole plug (103 ). Remove the advance spring and
power piston plugs (96 and 108). Using the cam ad-
vance screw removal bushing, part number 15500,
and the Bristol socket cam advance screw wrench,
?a(;t)number 15499, remove the cam advance screw
105).

NOTE

The sides of the housing just above the
advance bears a ‘C” denoting clockwise
pump rotation as viewed from the drive
end. The power side of the piston is
located on the “C” side of a clockwise
rotation pump.

(18) Invert the holding fixture in the vise.
Grasp the hydraulic head firmly in both hands and
withdraw with a slight rotary motion. Use caution
not to drop the governor weights (113).

(19) To disassemble the governor, invert the
hydraulic head and rotor assembly and let the gover-
nor weights (113), governor thrust sleeve (114) and
governor thrust sleeve washer (115) fall into your
hand.

(20) Place the hydraulic head assembly on
pump holding fixture so that the governor weight re-
tainer (119) engages the bar on the fixture.

(21) Remove pivot shaft nut (81) and seal (83)
from one side of pivot shaft (85). Slide pivot shaft
?ut) one side of the housing and lift out governor arm
86).

(22) Using a 5/32 inch Allen wrench, loosen
the delivery valve retainer screw (130) and remove
it.
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(23) Lift head and rotor assembly and
shake delivery valve stop (131), spring (132), and
delivery valve (133) into the hand. If delivery valve
sticks, remove using extractor. Discard delivery
stop.

(24) Using a small-bladed screwdriver or
a dull scribe, disengage and remove the rotor retain-
er snap ring (116). This releases the rotor retainers
which should now be moved outward as far as possitble
to clear the rotor.

CAUTION

When the rotor retainers are removed, the
rotor is no longer retained in the head.

(25) Gently lift the hydraulic head off the
distributor rotor (135). Invert the hydraulic head and
shake out the rotor retainers (117).

(26) Lift off the cam ring (121). Check and
record the roller-to-roller dimension as instructed
in the assembly procedures. This dimension should
be 1.9640 + 0.0005 inches. Remove rollers (125),
shoes (126), plungers (127), and leaf springs (124).
Discard spring screws (123).

CAUTION

Do not handle rotor shank.

. (27) Remove governor weight retainer snap
ring (118) with snap ring pliers.

(28) The flexible retaining ring (120) should
be replaced whenever the pump is disassembled. In-
sert the snap ring plier, in the closed position, under
the edge of the retaining ring between only two of the
rivets. Spread the pliers while applying pressure in
an upward direction. A dlight twisting motion will
snap the ring off the rivet. Repeat the process until
the retaining ring is free from all rivets. Discard the
retaining ring.

d. Cleaning, Inspection, and Repair.

(1) Inspect al springs, bores, grooves, and
seal seats for wear, breakage, or damage. Repair or
replace as necessary.

(2) Carefully inspect transfer pump blades
for chipping on any edges, pitting, imbedded foreign
particles, or wear on the rounded ends. Visually
check flat surfaces for scores. Determine blade wear
by measuring the length (0. 538 inches minimum).

CAUTION

Do not handle the rotor shank. Do not force
the plungers into their bore.



(3) While holding the rotor under fuel, insert
the plungers into their bore. With thumb and fore-
finger over the guide dlots, tilt the rotor from side
to side several times to insure complete freedom of
movement of the plungers. Interchanging or revers-
ing their individual positions may be necessary, as
these are mated parts. Replace defective parts. If
plungers are not visibly damaged, clean them with a
soft brush and a lacquer removing solvent such as
lacquer thinner or acetone.

(4) Examine the radii of the rotor which is
contacted by the leaf springs, and the weight retainer
for wear. Check all dots, charging and discharge
parts of the hydraulic head for chipping or erosion of
edges. Check the rotor shank for scratches.

NOTE

The rotor and hydraulic head are matched
parts and shall be replaced as a unit.

(5) Check the vent wire in the hydraulic head
air bleed passage for freedom of movement. If the
wire is free, flush the head and blow out all passages
with clean, dry compressed air. If the wire is stuck,
replace it after thoroughly cleaning the passages.

(6) Check each cam roller for freedom of ro-
tation In its shoe. Check each shoe for chipping or
wear on the surface contacted by the leaf spring.

(7) Check the leaf springs for cracks, nicks,
chipping, or distortion. Check for damage and wear
along rote | radii contact points and steps which re-
tain roller shoes.

(8) Examine the retainer sockets of governor
weight retainer and the pivot point of each governor
weight for evidence of wear or damage. Replace the
flexible snap ring (120) of the weight retainer.

(9) Inspect the pivot points of the governor
arm (86) pivot shaft for wear. Check the governor
arm tabs at the point which contacts the thrust
sleeve. If either tab is’ worn flat, replace the gover-
nor arm.

_ ailO) Examine the junction points of the meter-

ing valve pin hole in the linkage hook, throttle lever,

%hutoff cam, and shutoff lever for looseness and
urrs.

(11) Check the metering valve body for wear.
Ascertain that the metering valve arm is well seated
and there is no radial movement of the arm on the
valve. Check the metering valve arm pin for wear or
looseness.

(12) Carefully inspect the bore and edges of all
flat surfaces of the’cam. If evidence of spalling or

flaking out exists, replace the cam.
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NOTE

Since only the working portions of the cam
lobes on the bore are ground, the tool

marks between lobes should not be consid-
ered as damage. The cam finish is mottled
from heat treatment rather than operation.

(13) Visualy inspect the drive shaft for undue
wear or cracking. Check the diameter where the
thrust sleeve dides for scores. Check for smooth-
ness of seal grooves. They must be absolutely
smooth.

(14) Check the regulating piston for freedom
of movement in the end plate sleeve. Check all
threads for damage. The filter element should bear
no evidence of damage. Clean al dirt or rust from
the element.

CAUTION

Check for tightness of the orifice plate. Re -
place adjusting plug if plate is loose.

(15) Check that the damper piston (87) moves
freely in the damper barrel (88). Inspect for chipp-
ing of piston or scratches to the piston and damper
barrel bore. The bleed orifice should alow free
flow when the piston is inserted. Replace compon-
ents as necessary.

e. Assembly.
NOTE

All parts should be flushed in clean oil as
they are assembled. Replace al sedls and
gaskets.

CAUTION
Instal piston seal dry. Do not use grease.

(1) Insert regulating piston seal (62) into the
lower end of the regulating sleeve assembly (55) far
enough to expose retaining ring groove. Install re-
taining ring (59).

(2) Install regulating piston (61) and spring (60)
into the sleeve making sure that the piston slides to
the bottom of the sleeve bore without binding.

(3) Install end plate adjusting plug (54) into the
sleeve until all threads are just below port “A”.

CAUTION

Do not exceed this position as excessive trans-
fer pump pressure could occur.
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(4) Insert regulating sleeve assembly into the
bore in end plate (66).

5) Fit the transfer pump thrust plate (67) on
the end plate (66).

NOTE

The thrust plate may be reversed if one
side appears worn or scratchcd. A small
amount of grease may be used to hold
the thrust plate in place.

CAUTION

Do not use force when inserting rotor,
Binding may be caused by the presence
of foreign particles. If rotor binds, with-
draw it, rinse the rotor and hydraulic
head in clean fuel and attempt to assem -
ble again.

(6) Immerse rotor (135) and hydraulic head
(134) in clean oil and assemble with it slight rotary
motion.

(7) Install delivery valve (133) making surc
that it moves freely in its bore. Install spring (132)
and stop (131). Install screw (130) and torque to 85-
90 inch-pounds.

NOTE

The screw (130) has one end which is re-
lieved to clear the delivery stop. Be sure
that this end faces the stop.

(8) Place the hydraulic head and rotor in the
holding fixturc. Insert plungers (127) into the rotor
bores. Install shoes (126), rollers (125) nd leaf
springs (124).

(9) Adjust roller-to-roller dimension as
follows. (See figurc 3-20)

(& Apply clean, dry air at 30 to 100 pounds
per square inch by means of a suitable fitting to any
one of the head outlets.

(b) Rotate the rotor until the rollers are
pushed to their extreme outward position.

@
(Y]
SN G
Ww

&

Figure 3-20. Adjusting Fuel Injection Pump Roller-to-Roller Dimension
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(c) Using a 1 inch to 2 inch micrometer,
measure the roller-to-roller dimension. If roller-
to-roller dimension is not 1.964 + 0.0005 inch, ad-

just screw (123, [figure 3-19).

NOTE

Turning screw clockwise increases the
roller-to-roller dimension. Turning
screw counterclockwise reduces roller-
to-roller dimension.

(10) Place the cam ring (121, figure 3-19)
atop the hydraulic head, making sure that the rotat-
ion arrow paints clockwise.

(11) Place the governor weight retainer (119)
over the drive of the distributor rotor. Make sure
that the assembly marks on the weight retainer and
the rotor align with each other. Install retaining
ring (118).

CAUTION

Use care when inverting the hydraulic
head, as the rotor not retained and
could easily fall out.

(12) Invert the hydraulic head in the holding
fihxtuge so that the governor weight retainer engages
the bar.

(13) Lift the hydraulic head dlightly so that
its inside face aligns with the rotor end and install
retainers (117). Install retainging (116).

(14) Insert the transfer pump liner (72) into
the hydraulic head so that the large dot is in line
with the head locating screw hole and the letter ‘C”,
which signifies pump rotation, is uE. This will cor-
rectly position the liner locating sick to accept the
end plate locating pin.

(15) Qareful;y insert the transfer pump blades
(71) and springs (70) taking care to to cock them.
Rotate the liner several times to check for freedom

of movement. Return the liner to the correct position.

(16) Install transfer pump seal (68).

(17) Slip the head and rotor assembly, drive
end up, into the holding fixture. Place the six gover-
nor weights (113) in their sockets with the slots
facing the bore of the assembly. Place the thrust
sleeve washer (115) against the thrust sleeve (114)
so that the camfered edge faces the sleeve. Insert
the forefinger into the bore of the sleeve and washer,
holding them together, and insert them into the slots
of the governor weights by tilting the weights dlightly
back The two slots on the thrust sleeve flange should
face up. Sight across the tops of the assembled
weights to ascertain correct positioning. One weight
higher than others indicates incorrect assembly o
the thrust washer.
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(18) Place the governor arm (86) in position
with the fork for the governor linkage hook facing
the end plate. Insert pivot shaft (85) with the knife
edge facing the end plate and assemble the two
seals (82 and 84) and nuts (81 and 82). Tighten the
nuts gimultaneously to a torque of 20 to 25 inch-
Pounds.

(29) Install a new sea (122) on the hydraulic
head. Rotate the cam ring so that the unthreaded
hole is in line with the metering valve bore to in-
sure proper positioning of the cam. Apply a light
film of clean grease around the inside edge of the
housing (152).

CAUTION

Do not use force. If the hydraulic head
should cock ‘during insertion, withdraw
and start over.

(20) Grasp the hydraulic head firmly in both
hands and insert it into the housing with a slight
rotary motion.

NOTE

Make sure that the assembly is wrung into
position past the hydraulic head seal (122).
Failure to do this may result in leakage.

(21) Rotate the hydraulic head until the head
locking screw holes are aligned. Install head lock-
ing screws (136 and 137) finger tight.

(22) Invert the pump and holding fixture in the
vise so that the bottom faces up.

(106)(23) Install seals (107) and head locating screw

(24) Install seals on piston plugs (96 and 108).

525) Install piston ring seal (110) and piston
ring (109).

(26) Install cam advance screw (105) using
tool number 15500 and 15499 and torque to 400 inch-
pounds. Install seal (104) and plug (103).

(27) Using the piston ring installing tool (part
number 16199?, dlide power piston plug ?108) over
piston (111).

(28) Install spring (99), shim (100), piston
(101), and slide washer (102) into plug (96). Install
seal (98) onto plug (96).

(29) Install plugs (96 and 108) with their assem-
bled parts into the housing and torque to 215 to 265
inch-pads. 2.33
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NOTE
Make sure that the power piston plug is

on the right side of the pump as viewed
from the transfer pump end.

(30) Torque plug (103) to 40 to 50 inch-pounds.

(31) Torque head locating screw (106) to 300
inch-pounds.

(32) Torque head locking screws (136 and
137) to 175 inch-pounds.

) (33) Invert the pump and holding fixture in the
vise.

CAUTION

Never sand or polish off the specia treat-
ment on the valve.

(34) Ingtall the metering valve (93) and shims
(95) into its bore. Depress and rotate the valve sev-
eral times to insure freedom of movement, If vave
sticks, lap it carefully in clean oil.

(35) Metering Vave Setup:

(@ Install No. 11610 shim and No. 16575
spacer on metering valve.

Eb) Thread control rod guide No. 20223
into pump (finger tight).

(c) Check clearance between valve and
control rod guide. Add shim No. 16576 through
16583 (as required) to control clearance between
0.002 in. and 0. 005 in. maximum.

(36) Pull back on the governor linkage hook
(50) stretching the spring just enough to connect the
hook correctly to the fork on the governor arm (86).
Position the other end over the pin on the metering
valve arm (91). Check all governor parts again for
freedom of movement.

(37) With the end plate (66) removed, install
the speed droop control rod through threaded hole
from inside of pump housing.

(38) Slide speed droop guide (75) with seal
77), assembled over end of rod (79) and thread into
the housing. Tighten securely.

39) Insert control spring pin (78) into hole at
endof(roc%(79). spring pin (78)

) 5403 Assemble seal (74) to groove at end of
gwdese7a5l and install speed droop cap assembly (73)
over .

~(41) Install end plate (66), making sure that
guide pin (69) enters the dlot in the transfer pump
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liner (7?. Install flat washers (65), lockwashers
(64), dan screws (63) and torque to 25 to 30 inch-
pounds.

(42) Thread five full turns of spring (80) onto
speed droop control rod (79). Slip the free end of
the spring over the formed ends of the governor arm
(86) vgli)th the bent-in ends of the spring between the
two tabs.

NOTE

The apparent looseness in the governor
parts Is normal. Lost motion is immedi-
ately taken up as soon as the pump actu-
ates.

(43) Assemble the throttle shaft assembly (26)
with lever (35) installed partially into position
through the housing. Slide the spacer bushing (44)
and the throttle shaft lever (45) over the throttle
shaft so that the projection on the throttle shaft lever
bore eng?ages the keyway on the shaft. Position the
throttle lever so that its forward tab straddles the
linkage hook tab. Apply a light coat of grease to the
throttle and shut off seals (41 and 42), Assemble the
shutoff shaft ajssembg( ﬁ4) from the opposite side of
the housing with a dight rotary motion Locate and
secure shutoff cam (25),

(44) Rotate the shaft until a click is heard.
This is the governor arm (86) engaging the governor
thrust deeve.

(45) With the throttle shaft in the wide open
position, check the clearance between the rear of the
throttle shaft (B) and the vertical tab (A) on the link-
.agei] ho(ok. This clearancie should be 0.210 to 0.225
inch. (Sed figure 3-21

NOTE

Adjustment of this clearance is made by
ﬁhal?ging the effective length of the linkage
00K.

(46) With adjusting screw (C) tight, apply
pressure to tab (A?. At the same time, rotate one or
two complete revolutions to assure that the linkage is
in the full forward position. Loosen adjusting screw
(C) and dlide the linkage to the full forward position
Insert linkage gauge No. 18914 between the vertical
tab (A) and the shutoff shaft (B). Slide the linkage
hook until the face of the tab is flush against the
gauge. Tighten adjusting screw (C) and remove gauge.
Check the adjustment and reset if necessary.

(47) Check al governor parts for freedom of

movement.
(48) Assemble frame assembly (16, figurd
IE),Sspring sleeve (14), spring (13) and arm assem-

bly (15)

(49) Adjust armature as illustrated in[figure 3-221
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Figure 3-21.

(50) Install new insulating tubes (11 and 12,
9) and secure frame to cover (4) within-
sulati(n? washers (10), contact washers (9), and lock-
nuts (8).

(51) Install new gasket (6) to cover (4) and
secure cover to pump with flat washers (3), lock-
washers (2) and screws (1).

f.  Fuel Injection Pump Bench Test.

(1) General, The bench test procedure is
based on the following conditions:

(@) Injection lines are 3/32 inch ID by 30
inches long.

) ) (b‘) Fuel readings age based on fuel with
aviscosity of 34-36 SSU at 100 F.

(c) Fuel temperature at 110 to 115°F.

(d) Nozzles, Part number 12SD12, adjust-
ed to opening pressure of 2500 psi (170 ATS).

(2) Test procedure.

(8 Mount pump securely in diesel injector
test stand using a suitable adapter.” The drive adapter,
usualy with a ball bearing, supports the shaft. This
pump must be tested with an intermediate support

Throttle Linkage Adjustment

bearing, Install high pressure injection Lines using
new gaskets. Leave fuel line connector screws at
pump and injection line nuts at the nozzles loose.
Install fuel inlet and return lines. Install transfer

pump pressure gauge with a shutoff valve as close
to the transfer pump as possible.

NOTE

Transfer pump pressure gauge must be
isolated by shutoff valve at the fuel in-
jection pump when checking fuel delivery
and advance movement.

(b) Set counter and tachometer switches to
clochwise position.

NOTE
Pump runs at half the engine speed.

(c) Start the test stand at lowest speed and
check for clockwise rotation. Move throttle to full-
load position. When transfer pump picks up suction,
alow fuel to bleed for several seconds from loosen-
ed connector screws and injection line nuts, then
tighten securely.

(d) Operate pump at 500 rpm for 10 min-
utes. Dry off completely with compressed air.
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Figure 3-22.
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Table 3-1. FUEL DELIVERY

TM 5-6115-465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2

TM 06858B/06859D-34

PUMP RPM DELIVERY PRESSURE MAX VAR BETWEEN
(mm3/stroke) PSIG CYLINDERS
900 56-59 70-175 3
750 56-58 4
927 (high idle) 15-20

Observe for leaks and correct as necessary. Back
out high idle stop screw.

NOTE

The inlet to the fuel transfer pump
should never be pressurized during
beach testing.

(e) Close valve in reapply line - transfer
pump must pull at least 18 inches of mercury at 200
rpm. If it does not, check for air leaks on suction
side or malfunction of end plate and transfer pump
parts.

(f) Pill graduates to bleed air from teat
stand and to wet glass.

6@ Observe return oil. Return should be
at rated 100-450 cc/minute at 35 psi transfer pump

pressure.

CAUTION

Under no circumstances should 130 psi be
exceeded, as the pump will be damaged.

ﬁh) Operate pump, with wide
open throttlee and observe transfer pump pressure.
Pressure should be70 to 75 psig. If it is not, use
a hex key wrench and adjust pressure regulating

spring by 1/4 turns, clochwise to raise pressure -
counterclockwise to lower pressure.

(i) Perform automatic advance check as
follows:

NOTE

Each mark on the timing window is 2
pump degrees.

1. Check at 250 to 400 rpm for one
degree can movement.

2. Drain burettees for 30 seconds
minimum.

3. Check at 450 to 550 rpm for 3-1/2
degree cam movement.

{) Perform speed droop adjustment as
follows: ((gee P e

1. At 900 rpm and wide open throttle
acezli_ust high idle screw temporarily for 15-20 mm®
delivery per stroke.

2. Raise pump speed to 927 er and
turn the droop adjustment cap assembly clockwise as
viewed from the trader pump end of injection pump
to obtain a delivery of 15-20 mm’per stroke.

3. Lower pump speed to 900 pm and
check fill load delivery rate. If 56-59 mm’delivery
rate is not reazlized, repeat steps 1. and 2. above
until 56-59 mm‘is obtained.

4. When step 3. requirements are met,
lock the high idle adjusting screw.

5. If fuel pump is to be used for 400 Hz
application, reset high idle speed screw to 1125 rpm.

(k) Check delivery at 750 rpm. If delivery
is nlot 55-58 mm per stroke, repeat step (j) above
until it is.

(I) Raise pump speed to 950 rpm and check
for a delivery rate of 5 mm’maximum.

m) Lower pump speed to 900 rpm and de-
energize t(he) solenoicf ChpecSI? for 5 mm’ mpaximum
delivery rate.

) (n) At the same speed, energize the sole-
noid and check the manual shutoff for the same de-
livery rate of 5 mm’maximum.

0) At a pump speed of 200 rpm repeat
steps (n) (an)d (0). eIi\E)erS;? shall be 2 mr%mng?imum.

(p) Check minimum cranking speed delivery
as follows:

1. Check transfer pump for 8 psig mini-
mum and close the shutoff valve to gauge.

2. Check for 35 mm’per stroke, mini-
mum, at 75 rpm.
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Figure 3-23.
(g) Remove pump from test stand.
g. [Installation.

~ (1) Remove fuel injector nozzle from No. 1
cylinder.

(2) Turn the engine over until the 20 degree
before top dead center (BTDC) mark on the flywhesl
is lined up with the timing mark on the flywheel
housing, and No. 1 cylinder is on compression
stroke.

(3) Remove the timing hole cover on the in-
jection pump and rotate the pump shaft until the
timing marks line up.

NOTE

The pump shaft should never be turned
backwards to align internal timing marks.

(4) Ingtall pump on engine and install
attaching hardware.

(5? Recheck flywheel timing marks, then ro-
tate the fuel pump body until the pump timing marks
are exactly in line. Tighten pump attaching nuts to
35 to 40 fi-lb.

NOTE

After fuel injection pum;t)) is installed, ro-
tate engine 180 degrees backwards. Then
rotate engine in correct rotation until

20° BTD timing marks on the flywheel
appears in flywheel timing hole and recheck
pump timing marks.

3-38 Change 3

Fuel Injection Nozzle Holder, Exploded View

(6) Install pump timing hole cover.
(7) Ingtal fuel injection lines.

NOTE

New injection pumps received from supp-
ly have a high idle adjustment of 1860 rpm
for 60 Hz applications. Installation on 400
Hz generator sets requires resetting the
high idle adjustment screw, (29,[figure
[3-19) to 2250 rpm. Adjustment is ac-
complished using an engine speed
tachometer with actuator linkage (6,[figure
[3-18) disconnected, the shutoff lever, (21,
[figure 3-19) in the on-fuel condition, then
manually operating the throttle lever (35,
against high idle stop.

NOTE

When replacing the fud lines, always use
new gaskets.

(8) Connect throttle linkage and stop control.
(9) Connect fuel supply and return lines.

(10) Replace No. 1 fue injection nozzle in No.
1 cylinder.

(11) Bleed the air from the fuel system.

3-21.  FUEL INJECTION NOZZLE HOLDERS AND
LINES.
a Removal. Refer to the Operator and Organi

zational maintenance Manual for fuel injection nozzle
holders and lines removal instructions.



b. Disassembly.

(1) Unscrew spray cap (1[figure 3-23) and
remove pintle holder (2) and pintle (3).

(2) Remove cap (4) and washer (5).

(3) Remove lock nut (6), adjusting screw (7),
and washer (8) to remove spring (9) and spindle (10)
from body (11).

c. Cleaning and Inspection.

(1) Soak nozzle holder parts in a container of
clean fuel and dry with a clean, lid-free cloth.

(2) Inspect pintle, pintle holder and spray
cap for cracks, corrosion, erosion from fuel flow
and other damage.

(3) Check body, spindle, and cap for cracks,
corrosion, breaks, and other damage.

(4) Check spring for fretting, cracks, breaks,
corrosion, and distortion.

(5) Check all threaded parts for cross,
stripped, or otherwise damaged threads.

d. Repair.
defective parts.

e. Assembly.

(1) Install spindle (10,[figure 3-23) and spring
(9) into body (11).

(2) Install washer (8), adjusting screw (7) and
locknut (6).

(3) Insert pintle (3) into pintle holder (2).

(4) Position pintle holder in body and secure
with spray cap (1).

(5) Do not install washer (5) and cap (4) until
after adjustment.

f. Testing and Adjustment.

(1) Install repaired nozzle holder on a stand-
ard static fuel nozzle testing fixture.

(2) Tighten adjusting screw al the way down.

Repair nozzle holder by replacing
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(3) Apply fuel at 2500-2950 psig and slowly
loosen adjusting screw until nozzle begins to open.

(4) Tighten locknut while holding adjusting
screw with screwdriver.

(5) Lower fuel pressure. Nozzle holder as-
sembly shall close.

(2?1 Slowly increase fuel pressure. Nozzle
holder shall open at 2500-2950 psig.

(7) Observe fuel spray. Fuel spray shall be
even and smooth. Spray cone shall be same thick-
ness at a distance of 5 inches. There shall be no
signs of leakage.

(8) Remove fuel pressure and remove nozzle
holder from testing fixture.

(9) Install washer (5, [figure 3-23) and cap (4).

. Installation. Refer to the Operator and Or-
ganizational Maintenance Manua for fuel injection
nozzle holder and lines installation procedures.

3-22. FUEL LINES.

Refer to the Operator and Organizational Main-
tenance Manual for fuel lines maintenance instruct-
ions.

3-23. START AID ASSEMBLY.

Refer to the Operator and Organizational Main-
tenance Manua for start aid assembly maintenance
instructions.
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Section I11.

3-24. GENERAL

The engine cooling system is a circulating pres-
mare type system. It cosists of a radiator, a belt
driven cooling fan and centrifugal water pump, a
coolant control thermostat, a thermostatically con-
trolled shutter assembly, and a protective grille.
The water pump receives coolant from the lower
radiator hose and circulates it through the engine
cylinder block and cylinder head. As it circulates
through the engine, the coolant absorbs heat gener-
ated by engine operations When the engine reaches
normal operating temperature, the coolant control
thermostat opens and the coolant returns to the
radiator through the upper radiator hose. As the
heated coolant circulates through the radiator, the
cooling fan blows air through the radiator air pass-
ages which dissipates the heat. The shutter assem-
bly blocks the flow of cooling air until the coolant
in the radiator reaches norma engine operating
temperature.

3-25. GRILLE.

Refer to the Operator and Organizational Main-
tenance Manual for grille maintenance instructions.

3-26. SHUTTER CONTROL ASSEMBLY.

a Remova Refer to the Operator and Organi-
zational Maintenance Manual for shutter control as-
sembly removal instructions.

b. Disassembly.

(1) Remove screw 3-24) and lock-
washers (2) to remove housing (3), gasket (4), ther-
mostat (5), nut (6) and piston (7). Discard gasket.

(2) Remove and discard packing (8).

(3) Remove retaining rings (9) and loosen set-
screws (10) to remove shaft assembly (11). Do not
disassemble setscrews (12), cam (19) and shaft (14)
unless inspection reveals damage.

(4) Remove bushings (15).

(5) Remove retaining rings (16) to remove
shaft (17), lever (18) and bushings (19).

(6) Remove retaining ring (20) to remove act-
uator pin (21) with assembled parts.

(7) Remove retainer, spring (29) and
washers (24, 25, and 26) from actuator pin.

(8) Remove nut (27), spring (28), screw (29),
and flat washer (303 to remove manual control arm
(31) from flange (32).
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ENGINE COOLING SYSTEM

c. Cleaning, Inspection, and Repair.

(1) Clean al parts with dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly.

(2) Visualy inspect housing and flange for
cracks, breaks, corrosion, and other damage.

(3) Inspect shafts and pin for scores, deep
water pattens and other damage.

(4) Inspect manual control arm for cracks,
corrosion and excessive wear.

(5) Check springs for cracks, corrosion,
breaks, chaffing and distortion.

(6) Inspect lever for cracks, corrosion, and
excessive wear.

(7) Inspect bushings for scores and excessive

(8) Refer to the Operator and Organizational
Maintenance Manual and test thermostat.

(9) Replace any damaged or defective parts.

d. Assembly. Assemble shutter control assem-
bly in reverse order of disassembly procedures.

e. Installation. Refer to the Operator and Or-
ganizational Maintenance Manua for shutter control
installation procedures.

3-27. RADIATOR.

a. Removal. Refer to the Operator and Organi-
zational Maintenance Manual for radiator removal
procedures.

b. Cleaning, Inspection, and Repair.

WARNING

Always wear protective glasses when using
compressed air to clean radiator air pass-
ages. Injury to the eyes may result from
fallure to observe this warning.

(1) Clean foreign particles from radiator core
air passages with filtered compressed air.

(2) Clean exterior surface of radiator with dry
cleaning solved (Federal Specification P-D-680).

(3) Visudly inspect radiator for excessive
porr?sion, cracked or broken brazing, and bent cool-
ing fan.
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Figure 3-25.
(4) Check interior of radiator for rust and
scale deposits.
(5) Test radiator for leaks as follows:

(8 Provide an air line fitting at one of
the radiator openings. Seal all other openings.

%o ) Attach an air line to the f|tt|ng and
submerge thé radiator In a container of water

) Pressurize the radiator to 10 to 15
P and check for air bubbles which will indicate
(6) Repair radiator as follows:
(8) Straighten bent cooling fins.

(b) Remove light corrosion with number
00 grit abrasive paper.

) ¢) Repair leaks and cracked or broken
brazing by brazing or soldering.

~ (7) Replace radiator if damaged beyond re-
pair.

3-42

Shutter Assembly, Exploded View

3-28. SHUTTER ASSEMBLY.

Removal. Refer to the Operator and Organi-
zationa Maintenance Manua for shutter remova in-

structions.
b. Disassembly.
(1) Remove spring (1[ figure 3-25).

82 ) Remove cotter pin (2) to remove retainer
(3) and spring (4).

(3) Remove retainer (5) to remove control
lever (6).

(4) Remove any damaged or deteriorated seals
(7) from vanes of shutter (8).

C. Cleaning, Inspection, and Repair.
(1) Clean dl parts in dry cleaning solvent
(Federal” Specification P-D-680) and dry thoroughly.

(2) Visualy inspect springs for cracks, breaks,
and distortion.
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Figure 3-26. Water Pump Assembly, Exploded View

(3) Inspect control lever for cracks, bends,
and excessive-wear.

(4) Inspect seals for damage and deteriora
tion.

(5) Inspect shutter for bent or damaged vanes
and support brackets, defective paint and other dam-
age.

(6) Straigten bent control rod.

(7) Remove defective paint, treat, and re-
paint.

(8) Replace any parts damaged beyond repair.

d. Assembly.

Assemble shutter assembly in
reverse order o

disassembly procedures.

e. Installation. Refer to the Operator and Or-

ganizationa Manual for shutter assembly installation
procedures.

3-29. COOLING FAN.

Refer to the Operator and Organizationa Mainten-
ance Manual for cooling fan maintenance procedures.

3-30. WATER PUMP.

a. Removal. Refer to the Operator and Organi-
zational Maintenance Manual for cooling fan mainten-
ance procedures.

b. Disassembly.

ing, a suitable puller, remove pulley
hub (1,13‘3@“53%}.

(2) Remove retaining ring (2).

(3) Remove screws (3 and 4), lockwasher
(5) and bracket (6) to remove cover plate (7) and
gasket (8).

(4) Support front end of pump in bed of arbor
press and press shaft bearing and flinger assembly
(9) from impeller (10), sea assembly (11), and pump
body (12).

NOTE
Shaft, bearing and flinger assembly (9) is
a unit. Do not attempt to disassemble.

(5) Press seal assembly (11) from pump body.
Discard seal.
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(6) Disconnect water inlet housing (15) by re-
moving screw (13) and lockwasher (14). Discard gas-
ket (16).

c. Cleaning, Inspection and Repair.

(1) Clean all parts in dry Cleanin%1 solvent
(Federal Specification P-D-680) and dry thouroughly.

(2) Visually inspect cooling fan pulley for
cracks, corrosion, and excessive wear.

(3) Check pulley hub for cracks, corrosion,
and other damage.

4) Inspect cover plate for cracks, corrosion,
and rub marks on inner face.

(5) Inspect pump body for cracks, breaks, and
excessive wesr.

(6) Inspect shaft and bearing assembly for
deep wear patterns, scores, pitting and other dam-
age. Rotate bearing on shaft. If bearing is binding
or feels rough, the shaft and bearing assembly must
be replaced.

(7) Check impeller for erosion, cracking,
and other damage.

(8) Replace any damaged or defective parts.

d.  Assembly.

CAUTION

When installing seal, press on outer
flange to avoid damaging the seal

(1) Press replacement seal (11) into pump
body (12).

CAUTION

When installing shaft and bearing assem-

bly, press on outer bearing face and not
on end of shaft.

(2) Press shaft, bearing and flinger assembly
(9) into pump body and install retaining ring (2).

(3) Support pump on outer end of shaft and
press impeller (10) onto shaft, bearing and flinger
assembly to obtain 0.010 inch clearance between
impeller and cover plate .

(4) Install gasket (8) and cover plate (7) and
secure with screws (3). Install bracket (6) with screw
(4) and washer (5).

(5) Press pulley hub (1) onto shaft (9) until
shaft is flush with front of pulley.
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(6) Install water inlet housing (15) and new
gasket (16) with screws (19) and lockwasher (14).

~Installation. Refer to the Operator and Or-
ganizational Maintenance Manual for water pump in-
stallation  procedures.

Section Iv.

3-32. GENERAL.

The engine oil pan serves as a reservoir for lu-
bricating oil. It is equipped with a bayonet type gauge
for checking the alelque\?g in the pan.ainI is )é?awgn ir?—
to a gear type, positive displacement pump through a
screen which prevents the entry of coarse abrasives.
The oil pump forces the oil through a full flow type
oil filter which removes minute abrasives. From the
oil filter, the oil flows into the header, a drilled

e in the cylinder block, from which it is dis-
tributed to the internal engine components. A pres-
sure transmitter measures oil pressure in the header
and transmits it electrically to the oil pressure
gauge. Header oilpressure is aso measured by a
low oil pressure switch which shuts down the engine
if oil pressure falls to a dangerously low level.

3-33. LUBRICATION OIL FILTER.

Refer to the Operator and Organizational Main-
tenance Manual for lubrication oil filter mainten-
ance procedures.

3-34. OIL LEVEL GAUGE.

Refer to the Operator and Organizational Main-
tegdance Manual for oil level gauge maintenance pro-
cedures.

3-35. OIL COOLER ASSEMBLY (400 Hz Sets Only)

a. Removal.

(1) Refer to the Operator and Organizational
Maintenance Manual and drain the engine lubrication
system.

2) Remove the plug (1[figure 3-28) from
the ail fglter assembly (2) and allow the 011 to drain
into a suitable container.

(3) Disconnect hoses (3) from the oil cooler
assembly.

(4) Open band clamps (6) and remove oil
cooler assembly (7).

b. Cleaning, Inspection, and Repair.
Clean oil cooler assembly in dry cleaning

1
solvent(( ederal Specification P-D-680) using a stiff
bristle brush as necessary to remove caked deposits.
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3-31. _COOLANT THERMOSTAT AND HOUSING.

Refer to the Operator and Organizational Main-
tenance Manua for coolant thermostat and housing
maintenance procedures.

ENGINE LUBRICATION SYSTEM

(2) Hush the interior of the oil cooler assem-
bly to remove sludge deposits.

(3) Visually inspect the oil cooler assembly for
cracks, bent cooling fins, corrosion, stripped threads
and other damage.

(4) Straighten bent cooling fins and remove
minor corrosion with fine grit abrasive paper.

(5) Repair minor thread damage with a thread
chaser.

(6) If cracks, heavy corrosion and other dam-
age is present, replace the oil cooler assembly.

c. Installation.

(1) Install 011 cooler assembly and tighten band
clamps.

(2) Connect hoses to the oil cooler assembly.

(3) Refer to the Operator and Organizational
Maintenance Manual and service the lube oil filter.

3-36. OIL PAN ASSEMBLY.
a Removal.
(1) If generator set has winterization kits in-

stalled, refer to Operator and organizational Main-
tenance Manual and remove Kkits.

(2) Remove ail level gauge (1[ figure 3-29).
(3) Remove elbow (7) from oil pan.

(4) Remove screws (2) and lockwashers (3)
to lower oil pan (4) and remove gaskets (5), and

seals (6). Discard seals and gaskets. Ref
graph and remove oil pump assembly. Remove
oil pan.

b. Cleaning, Inspection, and Repair.

(1) Clean al parts with dry cleaning solvent
(Federal Specification P-D-680? and a stiff bristle
brush. Dry thoroughly with filtered, compressed air.

(2) Scrape gasket remains from oil pan and
cylinder block mating surfaces.
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Figure 3-28. Oil Cooler Assembly Remova and Installation
(3) Inspect and replace oil level gauge in ac- (1) Remove oil pan assembly[(paragraph 3-36).
cordance with instructions provided in the Operator (2) Remove screws (L._Tigure] 3-30)and lock-

and Organizational Maintenance Manual.

washers (2) to remove oil pump.
(4) Inspect il pan for cracks, dents, broken

welds and leaks. b. Disassembly.
| (5) Check dl threads for crossing, stripping (1) Remove oil pickup screen (3).
and peening.
i in oi (2) Remove pressure relief valve (4), lock-
oy Weldi(r?g)g. Repair cracks and broken welds in oil pan washers'(55) and. seal (6). Discard sedl,
(7) Repeat minor thread damage with a thread
chaser. CAUTION

(8) Replace any parts damaged beyond repair.
c. Ingtallation. Using new gaskets and seals,

install oil pan assembly in reverse order of removal
procedures.

3-37. OIL PUMPASSEMBLY. (3) Remove roll pin (7) and withdraw retainer
a Removal. (8), spring (9) and plug (10) from valve body (11).

3-46
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Figure 3-29. Qil Pan Assembly

(4) Using a suitable puller, remove gear (12).

(5) Remove screws (13 and 15) and lockwashers
(14 and 16) to remove cover plate (17

(6) Remove driven gear (18).

(7) Withdraw drive gear (19) and drive shaft
(20) as a unit. Press gear from shaft.

(8) Press shaft (21) from pump body (22).
c. Cleaning, Inspection, and Repair.

(1) Clean dl parts in dry cleaning solvent
(Federal Specification P—D-6803/ and dry thoroughly.

(2) Inspect spring (9, [figure 3-30) for cracks,
breaks and gllastortion.

%3% Inspect plunger (I0) and bore of valve
body (n) for scores, scratches, and deep wear
Ba&terns. Check that plunger moves freely in valve
ody.

(4) Check gear (12) for chipped or broken
teeth, excessive wear, or other damage.

5) Inspect cover plate for cracks and warp-
age. Check inner face for deep wear marks or scores
from contact with gears.

(6) Inspect gears (18 and 19) for chipped or
broken teeth, excessive wear or other damage.

(7) Inspect shafts (20 and 21) for cracks,
scores and deep wear patterns. Check that shaft (20)
rotates freely in pump body. Check that gear (18)
rotates freely on shaft (21).

8) Inspect pump body (22) for cracks, breaks,
and other damage. Check gear bores for rub marks
from contact with pumping gears.

(9) Check all threads for crossing, stripping
or peening.

(10) Inspect screen (3) for rips, tears, breaks
and clogging.

(11) Repair minor thread damage with a thread
chaser.

(12) Remove minor nicks and burrs with crocus
cloth and oil Clean the part in dry cleaning solvent
and dry thoroughly with filtered compressed air.

(13) Replace any parts worn or damaged be-
yond repair.
d. Assembly.
%)) Press drive gear (19, figure 3-30) onto

shaft ( 347
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Figure 3-30. Oil Pump Assembly, Exploded View
3-48



TM S$-6115465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

4.84375+.010 — ]

ME 5-6115-465-34/3-31
Figure 3-31. 011 Pump Assembly Dimension
(2) Insert shaft into pump body (22) and press (8) Install pickup screen (3) and tighten.
gear (12) onto shaft until J)dJ%ensi%n of 4.84395 t P P :
0.010 inches is obtained between the mounting flange NOTE
and the top of the drive flange iijjEé %%3 )]
_ _ Pickup screen must be in the horizontal
(3) Press shaft (21 figure 3-30) into pump position when the pump is installed in the
body and install driven gear (18). engine.
(4) Install cover plate (17) and secure with e. Installation.
Tockwashers (16 and 14) and screws (15 and 13).
, (1) Install oil pump, making sure that drive
(5) Insert plunger(10) into valve body (11). gear mates correctly with speed switch drive
Install spring (9) and retainer (8) and secure with assembly.

roll pin (7).

(2) Install oil pan Lparagraph 3-36)
(6) Install new seal (6), lockwasher (5) and
pressure relief valve (4).

(7) Check that drive shaft rotates freely. If

shaft binds, disassemble pump and ascertain cause
before installing.

3-49



TM 5-6115465-34

TO 35 C2-3446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

Section V. HYDRAULIC SYSTEM

3-38. GENERAL.

The hydraulic system used on MEP-104A sets only
provides a means of precise frequency control on
precise generator setsThe system consists of a
sump, a replaceable element type filter, a gear
type positive displacement pump and a hydraulic
actuator unit. The hydraulic pump draws oil from
the sump and forces it through the filter. From
the filter, the oil flows to the hydraulic actuator
unit. An electrically controlled set of valves
alters the path of the oil which determines the
positioning of the governor control linkage. The
position of the governor control linkage determines
the fuel %ump governor setting, which sets engine
speed. Changes in engine speed causes a corres-
onding increase or decrease in generator output
requency.

3-390HYDRAULIC SUMP.

a. Removal.

. (1) Refer to the Operator and Organizational
Maintenance Manual and draft the hydraulic sump.

(2) Disconnect hydraulic lines (I _figure
(3) Remove nuts (2), lockwashers (3) and
screws (4) to remove hydraulic sump (5).

(|4) Remove cap and dipstick assembly (6)
and elbows (7) from sump.

b. Cleaning, Inspection, and Repair.

él) Clean all parts in an approved solvent
and dry thoroughly with filtered compressed air.

(2) Flush interior of sump with an approved
solvent and dry thoroughly.

(3) Visually inspect hydraulic sump for
cracked or broken welds, “defective paint, illegible
markings, and dents.

(4) Inspect cap and dipstick assembly for
corrosion, bent dipstick, and other damage.

~ (5) Check all threads forcrossing,
stripping, and peening.

(6) Test hydraulic sump for leaks as follows:

(a) Securely install cap and dipstick
assembly.

(b) Install a plug in outlet connection.

(c) Install a fitting in inletopening and
connect an air line.

3-50 Change 5

(d) Submerge hydraulic sump in a container
of water and pressurize at 10 to 15 psig air
pressure.

(e) Check for air bubble formations which
will indicate leaks.

() Remove hydraulic sump from container.
Release air pressure.Thoroughly dry exterior prior
to removing cap and dipstick assembly, plug, or
fitting in prevent entry of water into hydraulic
sump.

CAUTION

Steam clean the interior of the sump for
a period of 2 hours to remove residual
vapors prior to welding.

(7) Repair leaks and cracked or broken welds
by welding.

(8) Test repairs as outlined in step (6)
above.

(9) Remove deiective paint, treat, and
repaint.

~ (10) Markings shall be in accordance with
using service requirements.

(11) Repair minor thread damage with a
thread chaser.

(12) Replace any excessively damaged parts.
c. Installation.

(1) Install elbows (74._figure 3-32).

(2) Install cap and dipstick, assembly (6) in
hydraulic sump (5) and secure with screws™ (4), lock-
washers (3) and nuts (2).

(3) Connect hydraulic lines (I).

3-40. HYDRAULIC PUMP ASSEMBLY.

a. Removal.

~ (1) Refer to the Operator and Organizational
Maintenance Manual and drain the hydraulic sump.

(2) Remove hydraulic lines and fittings from
hydraulic pump assembly.

(3) Remove lockwires ([L._figure 3-B3), screws
(2) and flat washers (3) to remove hydraulic pump
assembly and gasket (4). Discard gasket.

b. Disassembly. Disassemble hydraulic pump
assembly (items 5 through 31) as required to
clean, inspect and replace parts.
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Hydraulic Sump, Removal and Installation
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Figure 3-34. Hydraulic System Filter Assembly, Exploded View
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c. Cleaning, Inspection, and Repair.

(1) Clean dl parts in dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly.

(2) Inspect drive gear for cracks and worn,
chipped, or broken teeth.

(3) Inspect adapter for deep wear marks,
cracks, and galling.

(4) Inspect pressure valve block and valve
plug for corrosion, wear and galling.

(5) Check spring for chaffing, cracks, and
distortion.

(6) Inspect flange eyelet and valve seat for
wear, cracks, and galling.

(7) Inspect drive shaft and gear assembly and
idler gear for cracks, deep wear patterns, and other
damage.

58) Inspect body and cover for cracks, corro-
sion, deep wear patterns in gear bores.

(9) Replace all bearings, seals, gaskets, and
o-rings a each overhaul.

(10) Replace any damaged parts.

d. Assembly. Assemble hydraulic pump in re-
verse order of disassembly procedures, installing
new o-rings, gaskets, and seals.

e. Testing.

(1) Instal hydraulic pump assembly on a suit-
able test stand and provide a means of rotating at
approximately 600 RPM.

(2) Connect a hydraulic line to pump assem-
bly inlet.

(3) Connect a hydraulic line equipped with a
pressure gauge, and a restriction valve to the pump
assembly outlet.

(4) Operate pump at approximately 600 RPM.

(5) Close redtriction valve until pressure
gauge reads 320 + 10 PSI. If 320 £ 10 PSl is not
obtainable, loosen locknut and adjust pressure
relief valve screw until 320 + 10 PSI is reached.

(6) Slowly close the restriction valve while
observing the pressure gagge. The pressure should
drop. If not, continue to adjust pressure relief valve
screw until pressure does drop.

(7) Loosen locknut and adjust pressure set-
screw (11,[Tigure 3-33) until pressure gauge indicates
320 + 10 psig,

3-54

(8) Tighten locknut and remove hydraulic
pump assembly from test hookup.

f. Instalation. Instal hydraulic pump assem-
bly in reverse order of removal procedures, install-
ing new gaskets, o-rings, and seals.

3-41. HYDRAULIC SYSTEM FILTER ASSEMBLY.

a. Removal.

(1) Disconnect hydraulic lines (1 Tigure 3-34)
and drain hydraulic fluid into a suitable container.

(2) Remove nuts (2), lockwashers (3) and
screws (4) to remove filter assembly.

(3) Do not remove screws (5), lockwashers
(6), nuts (7) and mounting bracket (8) unless inspect-
ion reveals damage.

b. Disassembly.

(1) Remove lock wire (9) and unscrew housing

(10).

(2) Remove and discard filter element (11),
backup ring (12), packing (13) and backup ring (14).

(3) Remove elbows (15), o-rings (16), washers
(17) and nuts (18) from head assembly (19). Discard
o-rings.

(4) Do not remove pressure relief valve (20).
c. Cleaning, Inspection, and Repair.

(1) Clean all parts in dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly
with filtered compressed air.

(2) Visually inspect moutiing bracket for
cracks, breaks and corrosion.

(3) Inspect housing for cracks, corrosion, and
other damage.

(4) Inspect head assembly for cracks, breaks,
and corrosion. Check parts for deposits of foreign
material. Remove any deposits found.

(5) Check all threads for crossing, stripping,
and peening. Repair minor thread damage with a
thread chaser.

(6) Replace any damaged or defective parts.

d. Assembly. Assemble hydraulic system filter
assembly in reverse order of removal procedures.

NOTE
Soak replacement filter element in oil con-
forming to Military Specification MIL-H -5606
to remove trapped air before installing.
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e. Ingalation. Install hydraulic system filter
in reverse order of removal procedures.

3-42. HYDRAULIC ACTUATOR UNIT.

a Removal.

(1) Refer to the Operator and Organizational
Maintenance Manual and drain the hydraulic tank.

2) Disconnect electrical connectors (1 and 2,
[frgure 3-35) and hydraulic lines (3 and 4).

(3) Remove nut (5) and bolt (6).

(4) Do not remove nut (7), bolt (8), rod ends
(9), locknut (10), and threaded rod(n) unless in-
spection reveals damage.

(5) Remove bolts (12) and lockwashers (13) to
remove actuator unit (14).

b. Disassembly.
NOTE
Test hydraulic actuator unit in accordance

with sub-paragraph f. below prior to dis-
assembly.

) an(&)o_lfierggc?ée)z.elbow (1 figure 3-36), adapter

(2) Remove elbow (4), adapter (5), filter as-
sembly (6), and o-ring (7).

(3) Remove screw (8) and lockwasher (9).

(4) Loosen setscrew (10) and remove link (11).

(5) Remove transducer slug (12),

) (6{ Remove retaining ring (13), washer (14),
o-ring (15), collar (16), and quad-ring collar (17).
0-rings.

(7) Remove clevis (18?, retaining ring (19),
washer (20), o-ring (21), collar (22) and quad-ring
collar (23). Discard o-ring.

Discar

(8) Remove piston (24).

gﬁ‘ Remove setscrew (25), screw (26), and
lockwasher (27) to remove electrical connector (28)
and split spacer (29).

(10) Remove transducer (30).

(11) Do not remove roll pin (31) unless dam-
age is present.

(12) Remove plugs (32) and o-rings (33). Dis-
card o-rings.
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(13) Remove screws (34) and lockwashers
35) to remove electrical connector (36) and gasket
37). Discard gasket.

(14) Remove screws (38) and lockwashers
(39) to remove cover (40) and gasket (41). Discard
gasket.

(15) Remove screws (42) and lockwashers
24?3) to remove armature core (44) from valve block
45).

(16) Remove valve needles (46), tog orifices
(47), o-rings (4?, valves (49), spacers (50), bottom
orifices (51) and o-rings (52). Discard o-rings.

(17) Remove screws %53) and lockwashers (54)
to remove adapters (55) with attached parts and pin

springs (56).

(18) Remove screws (57), lockwashers (58),
and nuts (59) to remove mounting plates (60).

(19) Remove screws (61), lockwashers (62),
and nuts (63) to remove’ armature (64). Remove lock-
nuts (65) and setscrews (66) from armature.

(20) Remove screws (67) and lockwashers (68)
to remove coils (69).

c. Cleaning, Inspection, and Repair.

(1) Clean al non-electrical I:EJarts in dry clean-
ing solvent (Federal Specification P-D-680) and dry
thoroughly with filtered compressed air.

(2) Clean dl electrica parts with a clean,
Iirllt-free cloth lightly moistened with an approved
solvent.

(3) Visualy inspect collars, piston, and bore
in valve block for nicks, burrs, scores, and other
damage.

(4) Insert piston into valve block bore to as-
certain that it moves freely.

(f5) Inspect transducer slug and bore of trans-

ducer for nicks, burrs, scratches, and other damage.
Remove minor nicks and burrs from transducer slug

with crocus cloth.

%6) Inspect transducer for burns, discoloration
and other indications of electrical malfunction. Check
continuity of transducer using[figure 3-37]as a guide.

(7) Inspect electrical connectors for cracks,
bent or broken pins, and other damage.

(8) Inspect armature cores for cracks, corro-
sion, and burns or other indications of electrica
malfunction. Check continuity of cores usingfigurg

as a guide.
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Figure 3-36.

Hydraulic Actuator Unit, Exploded View (Sheet 1 of 2)
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Figure 3-36. Hydraulic Actuator Unit, Exploded View (Sheet 2 of 2)

Dic|B]|A c|D|A|B

SR ] L

g ©al ® z

= I U w §C o BQ %
‘ L1 L2 3 ¥ S o i

PRIMARY | SECONDARY
ME 5-6115-465-34/3-37
Figure 3-37. Transducer and Armature Coil Schematic Diagram

3-58 Change 3




TM 5-6115-465-34
NAVFAC P-8-625-34
TO 35C2-3-446-2

TM 06858B/06859D-34

HYDRAULIC ACTUATOR TEST STAND
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Figure 3-38. Hydraulic Actuator Test
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(9) Inspect cover and valve block for cracks,
corrosion, and other damage..

(10) Check all threads for crossing, stripping,
and peening. Repair minor thread damage with a
thread chaser.

(11) Inspect top and bottom orifices, spacer for
nicks and burrs. Inspect 3 cornered valve for nicks and
burrs on vertical edges that could cause binding depth
of needle hole should be at least 0.125 inch. Inspection
bottom face of valve (opposite needle hole) for groov-
ing. The vave may be polished to remove grooves.
After polishing the bottom face, the overall length of
the valve must be at least 0.240 inch, if not, replace the
valve.

(12) Inspect needles for burrs and any wear in-
dications. Check for straightness by rolling large
diameter end with finger slowly on a known flat sur-
face; observe small diameter end while rolling, it must
not move up and down, which indicates a bent needle.
A bent needle, new or used, must be replaced as the
pressure at Al and A2 ports will vary and be difficult
to adjust for correct values.

(13) Replace any damaged or defective parts.

d. Assembly. Assemble hydraulic actuator unit
in reverse order of disassembly procedures, while
observing the following:

(1) Install valves (49) with the hole in the up
position to accept needles (46).

(2) Transducer body (30) must be installed
0.125 inch below outside edge of valve block. Secure
body with setscrew (25).

e. Testing with test stands.

(1) Install hydraulic actuator unit in test
stand as follows: (

(@ Connect hydraulic fluid supply from
test stand gauge (G3) to actuator inlet port (P).

(b) Connect hydraulic fluid return line to
actuator port (R).

(c) Connect test stand gauge (Cl) to
actuator unit test point (Al).

(d) Connect test stand gauge (G2) to actu-
ator test point (A2).

(e) Connect connectors (P3) and (P4) of
test stand electrical cable assemblies to actuator
unit connectors (J6 and J4) respectively.

(2) Start the test stand.

(3) Beginning at position 1, rotate switch (S3)
to each position and compare the readings with those
ofll_aElE_é_ZP?]
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(4) Place test stand switch (S2) in the off posi-
tion to turn off hydraulic fluid pump.

(5) Place the actuator unit piston in the full
fuel position and check indication on test stand meter
(MI). Indication should be less than 3 volts.

(6) Place the actuator unit piston in the no
fuel position and check indication on test stand meter
(MI). Indication should be approximately 48-55 volts.

(7) Slowly, at an even rate, move the hydrau-
lic actuator unit piston from the no fuel to the full
fuel position while observing test stand meter (MI).
The Indication on meter should decrease; at an even
rate, from approximately 50 volts to less than 3
volts. The indication should not change directions.

(8) Shut off test stand and remove the hydrau-
lic actuator unit.

(9) If unit failed to meet test requirements,
disassemble and ascertain cause. Retest prior to in-
stallation.

f. Testing without test stand.
(1) Actuator valve and piston test.

(a) Sedfigure 3-38l1 to perform the valve and

piston test.

(b) Connect dc power supply (ps) and switch
(S1) to J6 as illustrated. Connect voltmeter (MI) with
resistor (RI) to pins A and B of J4.

(c) Attach gage G1 and G2 as shown. Connect
hydraulic power source (310 -320 psi, 2 gpm) and gage
G3 and provide a return line from port R to the
hydraulic sump.

(d) To adjust the valves, remove the large
round cover and replace it with a similar diameter collar

which will alow access to the adjustment screws and
jam nuts. This is necessary to contain the hydraulic
fluid which is ported within this cover.

(e) With hydraulic power but no electric power
applied, adjust the valve with Allen set screw to yield
200 psi = 10 psi at Al port (gage Gl) and 150 psi £ 10
ps at A2 port (gage G2). (Sed figure 3-38]1.)

CAUTION: Avoid overadjusting to prevent
pressures or forces which could bend valve push rods.

(f) After adjusting, lock Allen adjusting
screws with jam nuts, and install cover.

(g) Set S1 to the center position (solenoid coils
in series). Apply 350 £+ 20 ma through the cails.
Pressures at Al and A2 ports shal remain the same

(step (e) above).

(h) Set switch S1 to connect power (PS) to coil
L2 and apply 700 ma = 40 ma Pressure at Al port
(gage GI) shall be 310 to 400 psi. Pressure at A2 port
(gage G2) shall be 0to 20 psi.



(i) Set switch S1 to connect power (PS) to coil
L1 and apply 700 ma + 40 ma. Pressure at Al port
(gage Gl) shall be 0 to 40 psi and pressure at A2 port
(gage G2) shall be 310 to 400 psi.

(2) Throttle Position Transducer Test.

(8 With voltmeter (M), resistor (RI) and 120
(+ 1%, 60 Hz) power source connected as shown in
[figure 3-38.1, move piston to fully open throttle posi-
tion.

(b) With the tranducer body locked in place by
its set screw, loosen the tranducer core set screw and
move the core relative to the body until a minimum
voltage (0.5 to 2.5 volts) is obtained on the transducer
secondary, as indicated on M1.

(c) Move the piston gradually towards the ful-
ly closed throttle position. The transducer secondary
voltage, indicated by meter M1 shall increase in a
linear manner to a maximum of 48 to 55 volts.

(d) Repeat these adjustments until the
transducer secondary voltage increases linearly from
the lowest possible value to a maximum value over the
entire 1.0 inch displacement of the piston.

(6) When fina adjustment is made, lock the
transducer core in place with the transducer core set
screw.

(f) Remove the gages, meter, and power sup
plies.

0. Installation and Final Adjustment.

() Instal hydraulic actuator unit in reverse
order of removal procedures.
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NOTE

Leave governor linkage loose to accommodate
adjustments.

(2) Place the generator set START-RUN-STOP
switch in the RUN position.

CAUTION
Do not attempt to start the generator set.

(3) Place the generator set BATTLE SHORT
switch in the override (ON) position.

(4) Beginnig at the full counterclockwise posi-
tion, rotate the fuel injection pump shutoff lever in the
clockwise direction until a dight resistance is felt.
Hold the shutoff lever in this position.

NOTE

This resistance is the fuel injection pump
governor linkage hook engaging the meter-
ing valve arm.

(5) Move the hydraulic actuator unit piston to
the extended position for 69-600-3, retracted position
for 69-600-2 (refer to [fable 3-2).

(6? Adjust the hydraulic actuator governor link-
age until it fits between the actuator unit piston clevis
and the fuel injection pump shutoff lever.

Change 3 3-60.1
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Table 3-2. HYDRAULIC ACTUATOR TEST VALUES

ACTUATOR STYLES

69-600-2

13217E5390-2, 32D1560G13, 1261A05G02, 1289A86G02

R COIL CURRENT GAUGE PRESSURE FLow METER
POSITION M2 (L1) | M3 (L2) G 1 G 2 G 3
‘MECH BIAS 0 0 200 + 20 | 150+20 | 320 + 20 GREEN AREA
“BAL COIL 35+ .02 | 35+.02 | 200+20| 15020 | 320+ 20 GREEN AREA
‘RET PISTON 70 + .04 0 310 MIN | 40 MAX | 380 MAX 0
‘EXT PISTON 0 70 + .04 | 40 MAX [ 310 MIN | 380 MAX 0
FULL FUEL POSITION —-PISTON RETRACTED
ACTUATOR STYLES
69-600-3
13217E5390-3, 32D1560G31, 32D1560G32, 1261A05 GO3, 1289A86G03
S3 SWITCH COIL_CURRENT GAUGE PRESSURE FLOW METER
POSITION M2 (L2) | M3 (L) G 1 G 2 G 3
‘MECH BIAS 0 0 150 + 20| 200 + 20 | 320 + 20 GREEN AREA
“BAL COIL 35+ .02 | 35+.02 | 150£20| 200+ 20 [ 320 + 20 GREEN AREA
“EXT PISTON 70 + .04 0 40 MAX | 310 MIN [ 380 MAX 0
‘RET PISTON 0 70 + .04 | 310 MIN [ 40 MAX | 380 MAX 0

FULL FUEL POSITION —PISTON EXTENDED

3-60.2 Change 3
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(7) Return the generator set START-RUN-
STOP switch to the STOP position and the BATTLE

Section VI.

3-43. GENERAL.

a. The intake system consists of a dry type air

cleaner assembly with a reusable type filter element.

The assembly removes dust and dirt from the engine
combustion air. It is equipped with a restriction
transducer. The restriction transducer measures
vacuum in the air cleaner housing. When the filter
element becomes sufficiently clogged that the vac-
uum bsgins to impair engine performance, the re-
striction” transducer transmits an electrical impulse
to the air cleaner condition indicator on the engine
control panel.

b. The exhaust system consists of a muffler
assembly. The system muffles the noise of engine
operation and provides a means of expelling exhaust
fumes from the generator set. The exhaust pipe end
of the muffler assembly is fitted with a rain cap
which prevents the entry of foreign material when
the engine is and operating.

Section VII.

3-47. GENERAL.

a The engine assembly is a six cylinder, four
cycle, fuel injected, compression ignition, liquid
cooled diesel engine. The assembly consists of the
cylinder head, rocker arm assembly, timing gears
and housing, camshaft, flywheel and flywheel
hawing, main bearings and crankshaft, piston and
connecting rod assembly, and cylinder block.

b. The cylinder head is a one piece casting
and is detachable, Valve seats are part of the cast-
ing, but valve guides are removable.

c. The rocker arm assembly is mounted on the
cgllinder head. It functions to open and close the
valves.

d. The timing gears determine the seguence of
value opening and fuel injection. The gears are en-
closed in a housing, the cover of which contains the
front crankcase oil sedl.

e. The cam shaft actuates the rocker arm as-
sembly which operates the valves. It is driven by a
gear which meshes with the crankshaft gear.

TM 5-6115-465-S4
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM06858B/06869D-34

SHORT switch to the OFF position.

INTAKE AND EXHAUST SYSTEMS AND BREATHER

c. The breather system provides an escape for
gases which accumulate in the engine crankcase dur-
ing engine operation. The gases pass through the
breather which traps oil vapors, and is drawn into
thg engine air cleaner housing through the heather
tube.

3-44. _AIR CLEANER ASSEMBLY.

Refer to the Operator and organizational Mainten-
ance Manua for air cleaner assembly maintenance
procedures.

3-45. EXHAUST PIPE AND MUFFLER.

Refer to the Operator and Organizational Mainten-
ance Manua for exhaust pipe and muffler maintenance
procedures.

3-46. BREATHER AND BREATHER TUBE.

Refer to the Operator and Organizational Mainten-
ance Manua for breather and breather tube removal
procedure.

ENGINE ASSEMBLY

f. The flywheel is made of cast iron. It is mach-
ined to accommodate the coupling disc of the genera-
tor assembly. The flywheel is attached to the crank-
shaft by six bolts, one of which is off center. This
permits the flywhed to be instaled in only one posi-
tion for timing purposes. The flywheel housing
serves as a cover for the rear of the cylinder block
and oil par and as a partial enclosure for the fly-
wheel. It provides the mounting for the starter as-
sembly and also contains the rear crankshaft seal.

. The crankshaft has seven main bearing journals
and”six connecting rod bearing journals. This arrange
ment places each connecting rod journal between two
main bearing journals. All bearing journals are sur-
face hardened and are drilled for oil passages.

h.  The connecting rods are heavy aloy steel
forgings with precision type bearings for the crank-
shaft and bronze bushings for the full floating piston
pin. The pistons are made of aluminum and are the
solid type (no saw dots or splits in the skirt). Each
piston is fitted with five rings. The top three rings
are compression type and the fourth ring from the top
is an ail control ring. The fifth ring is an oil scraper
ring.
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Figure 3-39. Engine Front Support, Removal and Installation.

i. The cylinder block and crankcase are cast as a
single unit giving ridged support for the crankshaft.
Cooling is obtained by water jacketing the entire length
of the block. When installed in the generator set, the
block is supported by the front engine support with rear
support supplied through ridged coupling to the
generator assembly housing.

3-48. ENGINE FRONT SUPPORT.
a Removal.

NOTE
If engine is not removed from the generator set,

block the front of the engine prior to removing
the front engine support.

(1) Remove nut, lockwasher, ring, and pulley [(figurd

(2) Remove front engine support from crankshaft
by removing bolt and lockwasher.

b. Cleaning, Inspection, and Repair.

(1) Clean all parts in a dry cleaning solvent (Federa
Specification P-D-680) and dry thoroughly with filtered
compressed air. Remove caked grease deposits with a
stiff bristle brush.

WARNING

Solvent, Dry Cleaning P-D-680, Type Il is flam-

mable and moderately toxic to skin, eyes and

respiratory tract. Eye and skin protection re-
quired. Good general ventilation is normally
adequate.

3-62 Change 8

WARNING

Compressed air used for cleaning and drying

purposes can create airborne particles that may

enter the eyes. Pressure shall not exceed 30 psig
and use only with adequate chip guards and
chipping goggles.

(2) Inspect engine front support for cracks, corro-
sion, and excessive wear. Check inner surfaces for scores,
ridging, and other damage.

(3) Check crankshaft pulley for corrosion, cracks,
and step wear in v-belt groove.

(4) Check all threads for crossing, stripping, and
peening.

(5) Repair minor thread damage with a thread
chaser.

(6) Replace any parts damaged beyond repair.

c. Installation. Install engine front support in
reverse order of removal procedure. Bolts for the front
engine support should be torqued to 150 ft-Ib dry, 110 ft-
Ib Tubed.

3-49. FLYWHEEL AND FLYWHEEL HOUSING.

a. Removal.

(1) Remove oil pan assembly[{paragraph 3-36).

(2) Remove screws (1[figure 3-40) to remove
flywheel (2) and ring gear (3) as an assembly. Do not
remove ring gear unless it is badly damaged and replace-
ment is necessary.

(3) Remove nuts (4), lockwashers (5), screws
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Figure 3-40. Flywheel and

(6), screws (7) and lockwashers (8) to remove fly-
wheel housing (9) and gasket (10). Discard gasket.

(4) Using a suitable press, remove oil sed
(12) from fywheel housing and discard.

b. Cleaning, Inspection, and Repair.

(1) Clean all parts in dry cleaning solvent
(Federal specification P-D-680) and dry thoroughly.
Ib?ergc])ve caked grease deposits with a stiff bristle

rush.

(2) Inspect flywheel for cracks, nicks, and
burrs. Remove minor nicks and burrs with crocus
cloth.

NOTE

Rinse flywheel in dry cleaning fluid after
dressing with crocus cloth. Crocus cloth
contains ferrous oxide which will acceler-
ate rusting of cast iron parts.

3) Inspect ring gear for cracks, chipped or
broken( t)eethspand othgr glamage. If ring gearplps badly

damaged, replace as follows:

Heat flywheel and ring gear in an

oven at 456%)F (232.2°C) for two hours.

Flywheel Housing, Exploded View

WARNING

Wear asbestos gloves when handling heated
flywheel to avoid serious burns.

(b) Remove flywheel and ring gear and
lightly tap ring gear to separate.

replacement ring gear as in step

(c) Heat
(3)(a) above while freezing flywheel.

CAUTION

Wear asbestos gloves when handling frozen
flywheel and heated ring gear.

(d) Quickly install heated ring gear onto
frozen flywheel.

(4) Inspect flywheel housing for cracks, ex-
cessive corrosion, and defective paint.

. (5) Repair cracks in flywheel housing by weld-
ing.

(6) Remove corrosion from flywheel housing
with No. 00 grit abrasive paper soaked in oil. Clean

flywheel housing with dry cleaning solvent after re-
moving corrosion.
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Figure 3-41. Checking Flywheel Concentricity and Alignment

(7) Repair defective paint by removing. Treat and
paint.

(8) Replace oil seal each time flywheel housing is
removed.

c. Installation. Instal flywheel and flywheel hous-
ing in reverse order of removal procedures. Bolts for
flywheel housing should be torqued to 75 ft-Ib dry, 55 ft-
Ib lubed.

NOTE
One flywheel bolt is offer center to insure proper
alignment.
d. Testing.

(1) Turn crankshaft to dead center (DC) position.
(2) Attach a dial indicator to flywheel housing and

position so that foot rides on inner face of pilot bore (see
(3) Set did indicator pointer to zero position.

(4) Slowly rotate crankshaft one complete
revolution.

(5) Concentricity of pilot bore shall not vary 0.005
inch total reading.

3-64 Change 8

(6) Position dia indicator so that foot rides on
outer face of flywheel (seelfigure 3-47).

(7) Set dial indicator pointer to the “zero” position.

?8) Slowly rotate crankshaft one complete
revolution.

(9) Alignment of flywheel shall not vary more than
0.005 inch total reading.

(10) Replace flywheel if the above test requirements
cannot be met.

3-50. TIMING GEARS AND COVER.

a Removal and Disassembly.

gl% Remove the hydraulic pump assembly

(2) Remove the fuel injector nozzle from No. 1
cylinder.

(3) Turn the engine over until the 20 degree before
top dead center (BDC) mark on the engine flywhed is
aligned with the timing mark on the flywheel housing
and No. 1 cylinder is on compression stroke.
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4) Remove the front engine supjart (paral
grapﬂﬁ)-

(5) Remove screw -42) and lock-
washers (2) to remove fuel pump thrust plate (3),
gget (4), thrust button (5) and spring (6). Discard
gasket.

(6) Remove screws (?, 9, 11, and 13), screws
(15), and lockwashers (8, 10, 12, 14, and 16) tore-
move timing gear cover (17) and gasket (18). Discard
gasket.

(7) Press seal (19) from cover and discard.

§8) Remove nut (20) and lockwasher (21) to re-
move fuel pump drive gear (22).

(g) Remove screw (23) and washer (34) to re-
move idler assembly (25).

(10) If inspection indicates that idler bearings
must be replaced, disassemble idler as follows:

Remove bearings (26) and press races
(27) from ég)ar (29). gs (26) P

NOTE

Each bearing and race is a matched set and
must be replaced as such.

(b) Remove ring (28) from gear.

(11) Do not remove idler shaft (30) from
cylinder block unless inspection reveals damage.

(12) Remove screws (31) and lockwashers
(32) to remove housing (33) and gasket (34). Discard
gasket.
b. Cleaning, Inspection, and Repair.

(1) Clean al parts with dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly.

(2) Visualy inspect timing gear cover for
cracks, corrosion, and other damage.

(3) Inspect gears for cracked, chipped or
broken teeth and excessive wear.

(4) Inspect bearings for pitting and excessive
wear.

(5) Inspect thrust plate for cracks and deep
wear patterns.

(6) Inspect idler shaft for cracks, wear, and
other damage.

(7) Inspect threads for crossing, stripping,
and peening.

(8) Replace seal at each overhaul.
3-66

(9) Replace any damaged or worn parts.
c. Assembly and Installation

@ UsingL new gasket, install housing (33) and
secure with lockwashers (32) and screws (31).

(2) If shaft (30) was removed, press replace-
ment into timing gear housing.

(3) If bearings were replaced, assemble Idler
assembly as follows:

(@ Install ring (28) into gear (29).

(b) Press races (27) into gear until they
seat against ring.

(¢) Install bearings (26).

(4) Check that 20 degree (BDC& mark on fly-
wheel Is still aligned with timing mark on flywheel
housing.

(5) Indgtal idler assembly and secure with
washer (24) and screw (23). Torque idler shaft
screw to 24-27 ft-lb.

(6) Install fuel pump drive gear (Ze%} insuring
that the proper timing has been maintained (see

. Secure gear with lockwasher (21)
and nut (20). Torque drive gear nut to 35-40 ft - |b.

(7) Press replacement seal (19, [figure 3- 42)

into cover.

(8) Install gasket (18) and cover (17) and se-
cure with lockwashers (8, 10, 12, 14, and 16), screw
(15) and screws (7,9, 11, and 13).

(9) Install spring (6), thrust button (5), gasket

(4), and thrust plate (3) and secure with lockwashers
(2) and screws (1).

10) Install hydraulic pump assenibly (para]
graph .

(11) Install front engine support [(paragrapi
(12) Install injector in No. 1 cylinder ad
tighten sufficiently to stop all leakage.

3-51. INTAKE MANIFOLD

Refer to the Operator and Organizational Mainten-
gnce Manual for intake manifold maintenance proce-
ure,

3-52. EXHAUST MANIFOLD.

Refer to the Operator and Organizational Mainten-
ance Manual for exhaust manifold maintenance proce -
dure.
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Figure 3-43. Timing Gear Relationships

3-53. CYLINDER HEAD AND ROCKER ARM
ASSEMBLY.

a Removal.

(1) Refer to the Operator and Organizational
Maintenance Manual and remove the air cleaner as-
sembly, muffler and exhaust pipe assembly, intake
manifold, exhaust manifold, coolant control thermo-
stat, and injector nozzle holder assemblies.

(2) Remove nuts[(1,_figure]3-44) and lock-
washers (2) to remove lifting eyes (3).

(3) Remove nuts (4) and washers ('75) to remove
rocker arm assembly (6) and push rods (7).

(4) Remove nuts (8) and washers (9).

CAUTION
Tap cylinder head lightly with a soft
hammer to loosen it. Do not pry on
contact surfaces.
(5) Lift cylinder head (10) from engine.

‘6) Remove and discard gasket (11).

b. Disassembly.

(1) Remove retaining rings (12) to remove
mounting blocks (13, 13A, and 13 B), spacers (14),
rocker arm (15) and springs (16) from shaft (18).

NOTE

Record position and quantity of spacers
(14) to facilitate assembly.

(2) Remove adjustment screws (17).

(3) Separate shafts (18) and bushings (19)
from center mounting block (20).

(4) Do not remove plugs (21).
(5) Using a valve spring depressor, depress
valve springs and remove locks (22 and 23).

&6) Release valve springs and remove spring
seats (24 and 25), valve springs (26 and 27), exhaust
valves (28) and intake valves (29).

(7) Remove and discard bonnets (30).

8) Do not remove valve guides (31 and 32),
plugs (33), studs (34), fuel injector deeves (36) and
(35) unless inspection reveals damage.
(9) Remove side plates (19[ figure 3-51) from
cylinder block (22).
3-67
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Figure 3-44. Cylinder Head and Rocker Arm Assembly,

Exloded View




(10) Remove valve tappets (37).
c. Cleaning, Inspection, and Repair.

(1) Clean all parts in dry cleaning solvent
(Federal Specification P-D-880) and dry thoroughly
with filtered compressed air.

(4] Saape carbon deposits from valves and
mmelendaem b
qmw

« mnnymspectrodtermmfora-:ch,
eorrosion, and excessive wear. Check that oil holes
are open.

(© Inspect rocker arm shafts for cracks, deep
wear patterns, nicks, and burrs. Remove minor nicks
and burrs with oil soaked crocus cloth. Clean polished
shaft in dry cleaning solvent to remove abrasive
particlas

(5) Inspect blocks for cracks, nicks, burrs, and
excessive wear. Remove nicks and burrs from outer
suriaces with fine abrasive paper or sione.

(6) Inspect springs for cracks, breaks, chaffing
and distortion.

(7 Inspect push rods for cracks, bends, excessive
wear, nicks and scratches. Polish push rods with
erocus cloth to remove minor defects.

(8) Inspect valve guides for excessive wear. Bore
diameter of exhaust valve guide shall be 0.3750 to
0.8790 inch. Rore diameter ofintake valve n_gd. shall

TP LTV s arwa - N - o —

be 0.3740 to 0.3780 inch.
(9) Replace worn valve guides as follows:

ARPY__ _ P s L 1 A Al _ A "L __°Y_.a __ %
(ll} uulu&mnmmmlwmmuw
drive out valve guides.

(b) Drive replacement valve guides to a depth
of 1.3700 to L3800 inches below cylinder head deck.

(¢) Ream bore diameter of intake valve guides
to 0.3740 to 0.8750 inch.

(d) Ream bore diameter of exhaust valve

guides to 0.3760 to 0.3760 inch.
(10) Insnect valve snrines for rracks hreaks and

disto lﬁo;._U;l;lg a 'n;l.n.g tuta'- .ster, com| eompn:—,vllw—_
spring to a length of 1.4920 inches. Test load shall be

L, )Y PN - ) PEPppg gy — e o 2 _a_ _1__ __al _fe NnODON

uwupuunua.uﬁmprullpnnzwllenzmoxw
inches. Test load shall be 80 to 88 pounds.

(11) Inspect cylinder head for cracks, breaks, and
broken studs. Remove broken studs by center
punching, drilling, and using an easy out.

”2) mhﬂh N}Indﬂ’ hoad fAr mawmins nomine a

BFCERA AV W‘lyll‘ ml‘ -
straight edge lnd feeler gauge. Check lengthwise
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and between each cylinder crosswise. Warpage shall
not exceed 0.003 inch laterally and 0.005 inch
longitudinally. Cylinder head may be milled to
remove minor warpage.

(19 Perform magnetic particle inspection in

accordance with established procedures.

(1‘\ Insnast valve soate af avrlimdoc oo 3 YeaL
=7 2im PNt YaYE SVaws O Ty anaer nead. i1 tn y

are pitted or if new valve guides were installed, the
vﬂvemhmustbeu-ﬁmﬂnd.unngawolmtha
87%-inch pilot. Both intake and exhaust valve seats
should be refinished on an angle of 30 degrees for

intake valves and 45 degrees for exahust valves.

NOTE
Use a vibrating angle grinder type tool The
large diameter and surface ares of the
valve seats makes obtaining a proper finish

artth o maesman berea danl cwbmameale. LAL .. L
Wikii & ITEBUNCL b)Y PT WAN BAWTINTLY GUIICUT.

(15) Inspect valves for bent or broken stems,
cracks, and pitting of sealing surface. Using a
micrometer, check valve stem diameter to determine
wear. Stem diameter of intake valves shall be 0.3725
t0 0.8786 inch. Stem diameter of exhaust valves shall
be 0.8740 to 0.3750 inch.

(16) Check all threads for crossing, stripping, and
peening. Repair minor thread damage with a thread

chaser.
(17) Repair slightly damaged valves as follows:

o) Daliah atames mudbh awmcaise <ok ¢ ~——
(B & VMBI BWINS Wikl CUUCUS ClVUl W Temove
minor nicks and scratches.

(b) Reface slightly pitted valves on a valve

grinding machine. See table 1-1 for valve seat width.
(18) If valves and valve seats have been

refinished or if contact surfaces are only slightly
pitted, lap each valve into its seat as follows:

(a) Install a light coil spring with enough
tension to hold valve off its seat.

(b) Lubricate valve stem and guide.

(c) Apply a thin coating of coarse grinding

anmamarimd ¢a tha waliva fasn
CULIIPUUIIN W WIT VRIVT iatx.

(d) Insert valve into valve guide and attach a
hand grinding tool.
CAUTION
Avoid continuous round and round motion
a €

whinh aniild st swmanvas in va
WAARLEI AU uuo BIVUVYCD Ui va C

——
"]
v

seat.
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{e) Rotate valve back and forth while
applying firm pressure on the grinding toal.

(f) Release pressure on grinding tool,
allowing coil spring to lift valve from its seat.

(g) Rotate valve 15° to 20° and repeat
the grinding process.

(h) Periodically clean valve and seat to
check progress.

(i) Replenish grinding compound and
continue grinding until the valve seat and valve
surfaces are in contact.

(/) Remove valve, Clean valve and valve
seat to remove all traces of course grinding com-
pound.

(k) Apply a thin coating of fine grinding
compound to face of vaive.

(1) Install valve into cylinder head and
repeat grinding process until a bright, silver-like
band of uniform width appears on both valve
and seat.

(m) Removal valve. Clean valve and valve
seat to remove all traces of grinding compound.
Dry valve and valve seat thoroughly.

(n) Make ten or twelve pencil marks,
equally spaced, across vaive seat.

(o) Install valve, press firmly, and rotate
approximately one quarter of a turn.

(p) Remove valve and observe pencil
marks. If marks are rubbed out, valve is seating
properly. If all pencil marks are not rubbed out,
repeat grinding process.

CAUTION
Mark each valve to insure that it will
be installed in the seat into which it
was ground.

(q) Repeat grinding process for each
valve.
d. Assembly.

(1) Lubricate stem of intake valves (29) and
exhaust valves (28) and insert into valve guides
(31 and 32).

(2) Install bonnets (30), valve springs (26 and
27), spring seats (24 and 25) and locks (22 and 23).
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NOTE
Bonnets are installed on intake valves
only.
(3) Assemble rocker arm assemblv llows:

ae fn
e rocke bly as follows:
(a) Install adjusting screws (17) into
rocker arms (15).
(b) Assemble springs (16), rocker arms
(15), spacers (14) and mounting blocks (18, 18A.
13B, and 20) onto rocker arm shaft (18).
sure that mountmg blocks and spacers are comctly
installed [figure. 3-25) and that oil holes in rocker
arm shaft are correctly positioned [figure 3-46]
(c) Install retaining rings (12).
e. Installation.

(1) Install cylinder head and rocker arm
assembly in reverse order of removal procedures.

(2) Tighten nuts to 75 1b-ft torque following
the sequence offfigure 3-47]

(3) Repeat the sequence, tightening each
nut to 125 1b-ft torque.

(4) Again repeat the sequence, -tightening
each nut to a final torque of 160 ft.lbs. For 9/16
DIA. studs and 175 ft.-lbs. for 5/8 DIA. studs,

as specified inParagraph 1-6 v.

NOTR

AV & &ud

Nuts must be retorqued after 1 hour
opentxon

(6) Refer to the Operator’s and 2
tional Maintenance Manual and adjust the vn.lve
tappet clearance to a “HOT” setting of 0.016

inch.

~_

3-54. Camshaft
a. Removal.

(1) Remove oil pan (para 3-86).

(2) Remove oil pump assembly [(para 3-36).

(3) Remove timing gear cover [(para 3-50).

(4) Remove rocker arm assembly and push
rods [(para_3-53).

(5) Rotate engine crankshaft until  screws
(1, fig. 348) are visible through holes in camshaft
drive gear.

(6) Refer to the Operator’s and Organiza-
tional Maintenance Manual and remove the fule
filter assemblies.

N
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Figure 3-45. Rocker Arm Mounting Blocks Installation
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Figure 3-46. Rocker Arm Shaft Positioning
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Figure 3-47. Cylinder Head Nut Tightenlng Sequence

NOTE
Rotate crankshaft as necessary to lift
valve tappets. Use tapered wooden
dowels or magnets to hold tappets in
topmost position.

(7) Remove screws (1) and lockwashers (2)
to remove camshaft.

(8) Remove valve tappets (35[ figure 3-43)’.

b. Disassembly.

(1) Remove nut (3[figure 3-48) and support

drive gear (4) on arbor press.

2) Press shaft (5) out of gear and remove
key (6) and thrust plate (7).

c. Cleaning, Inspection, and Repair.
(1) Clean all parts in dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly
with filtered compressed air.

(2) Visualy inspect drive gear for cracks and
chipped, broken, or worn teeth.

3-72 Change 4

(3) Check thrust plate for cracks, breaks,
and excessive wear.

(4) Using a micrometer, dimensionaly in-
spect camshaft in accordance With

(5) Inspect camshaft lobes and bearing
journals for w-ear, scoring, and scratching. Polish
minor nicks, scores, and scratches with crocus
cloth. Clean to remove abrasive residue.

(6) Check camshaft bearing runout as follows:
(8) Place camshaft in a set of vee blocks.

(b) Position a dia indicator so that the
foot rides on one of the bearing journals.

) (c) Set indicator pointer to the “zero” posit
tions.

- (d) Slowlg rotate camshaft one complete
revolution while observtng dia indicator.

(&) Runout shall not exceed 0.0040 inch
total indicator reading.
(f) Repeat the check for each bearing
journal.
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NOTE 3

To insure proper timing of
camshaft gear to cranksahft
gear, refer to Figure 3-43,

Screw
Lockwasher
Nut

Drive gear
Camshaft
Woodruff key
Thrust plate

- D e DN
Pt o .
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Figure 3-48. Camshaft, ExplodedView Change 5 3-73
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Figure 3-49.

(7) If runout of any bearing exceeds limit speci-
fied total (step 6(e) above), replace camshaft and
bearings.

(8) Perform magnetic particle inspection on
camshaft and drive gear in accordance with estab-
lished procedures.

(9) Check all threads for crossing, stripping,
and peening. Repair minor thread damage using a
thread chaser.

(10) Measure and record diameter of camshaft
bearings In cylinder block. Subtract camshaft bearing
journals dimensions from the corresponding bearing
inner diameter. The difference shall not be less than
0.0015 inch or greater than 0.0035 inch.

(11) If dimension obtained in step (8) indicates
excessive wear, replace camshaft bearings as follows:

(@ Using a suitable press, remove cam-
shaft bearings from cylinder block.

CAUTION

Make sure that the replacement bearings
are installed so that oil holes match with
oil ports in cylinder block

3-74

Dimensional Inspection of Camshaft

(b) Press replacement bearings into cylin-
der block.

d. Assembly.

(1) Assemble camshaft in reverse order of re-
moval procedures.

(2) Torque nut (3,[figure 3-48) to 130 ft-Ibs.
e. Installation.
NOTE
Valve tappets must be in the UP position to
install camshaft.

CAUTION
Make sure that timing mark on camshaft

drive gear mates with timing mark on
crankshaft gear.

(1) Install camshaft in reverse order of re-
moval procedures.

(2) Check camshaft end thrust as follows.




(a) Attach a dia indicator to the cylinder block
and position so that the foot contacts the end of the
camshaft

(b) Press camshaft as far into the cylinder
block as it will go.

(c) Set dial indicator to “zero” position

(d) Move camshaft as far forward as it will go.

(e) Check indicator reading. Reading shall not
exceed 0.0120.

(f) If reading exceeds specified limit, remove
camshaft and replace thrust plate.

(3) Check backlash between camshaft drive gear
and crankshaft gear. Backlash shall be 0.0010 to
0.0030. If backlash is not within specified limits, both
camshaft drive gear and crankshaft gear must be
replaced.

3-55. Crankshaft,
Pistons

Connecting Rods and

a. Removal.

(1) Remove oil pump assembly [{para 3-37)
(2) Remove flywheel and flywheel housing [{pard

(3) Remove cylinder head and rocker arm
assembly [(para 3-53).

(4) Using a ridge cutter, remove the ridge from
the top of each cylinder.

(6) Remove screws (1, [fig. _3-50) and connecting
rod bearing caps (2) and lower half of connecting rod
bearing insert (3).

(6) Using a wooden dowel, push pistons and
connecting rods out top of cylinder block).

NOTE

Rotate crankshaft to simplify removal if

necessary.

(7) Remove upper half of connecting rod bearing
insert.

CAUTION
Keep connecting rod bearing caps with the

connecting rod horn which they were
removal

(8) Remove screws (4) and lockwashers (6) to
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remove main bearing caps (6) and lower haf of main
bearing inserts (7).

(9) Remove screws (8) and lockwashers (9) to
remove main bearing cap (10) and lower half of
center main bearing insert (11).

(10) Lift crankshaft (12) from cylinder block and
remove upper half of main bearing inserts

CAUTION

Conspicuously mark each main bearing cap

as to position to aid at assembly.

b. Disassembly.

(1) Do not remove crankshaft gear (13) and
woodruff key (14) unless inspection reveals damage
and replacement is necessary.

(2) Remove retaining ring (15) and piston pin (16)
to remove piston assembly (17) from connecting rod
(18).

(3) Do not remove bushing (19) unless inspection
reveals damage and replacement is necessary.

(4) Remove compression ring (21), scraper rings
(22) and oil control ring (23) from piston (24). Discard
piston rings.

c. Cleaning, Inspection, and Repair.

(1) Clean all parts in dry cleaning solvent
(Federal Specification P-D-680) and dry with filtered
compressed air.

(2) Clean all oil passages in crankshaft and
connecting rods with a wire brush.

CAUTION

Use care to avoid damaging ring grooves in

pistons

(3) Scrape carbon deposits from top and ring
groove of piston.

(4) Inspect crankshaft for cracks, nicks and
scratches on bearing journals or other damage.
Remove minor nicks and scratches from bearing
journals with crocus cloth. Clean to remove abrasive
residue.

(5) Perform magnetic particle inspection of
crankshaft in accordance with established proc-
dures.

(6) Deleted.
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1, Screw
2. Connecting rod bearing cap
3. Connecting rod bearing cap
4, Screw
5. Lockwasher 13
6. Main bearing cap
7. Main bearing
8. Screw ;::(';
3
> ]

[ 2 18. Connecting rod

9. Lockwasher

10. Main bearing cap
11, Main bearing
12, Crankshaft

13. Crankshaft gear
14. Woodruff key

15. Retaining ring
16. Piston pin

17. Piston assembly

19. Bushing

20. Ring set

21. Compression rings
22, Scraper ring

23. Oil control ring
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Figure 3-50. Crankshaft, connecting rods and pistons, exploded view.

CAUTION
When regrinding crankshaft it is impera-
tive that the 6/32-inch radius from journal
to cheek be maintained. Crankshaft break-
age may result from improper grinding of

this fillet
Table 3-3 Undersized Bearing Journals
Crankshaft journal diameter (IN)
Bearing

size Main bearing Connecting rod
Standard 2873428744 2.3730/2.3740
0.020 inch 28534/2.8544 2.3530/2.3540
0.040 inch 2833428344 2.3330/2.3340
0.060 inch 2813428144 2.313072.3140

(7) If necessary, regrind crankshaft bearing
journals to accept undersized bearings in accordance
with [fable3-3

(8) Inspect crankshaft gear for cracks and
chipped, broken or excessive worn teeth.

3-76 Change 6

(9) If replacement of crankshaft gear is neces-
sary, proceed as follows
(a) Support crankshaft gear in arbor press
and press crankshaft and woodruff key from gear.
(b) Heat replacement gear in an oven at 450°F.
(232.2°C) for approximately one hour.
(c) Install woodruff key into crankshaft

CAUTION
Wear asbestos gloves to avoid serious burns
when handling heated gear.

(d) Renove gear from oven and assenble
onto crankshaft. To insure proper
timng of canshaft gear to crankshaft
gear, refer to[figure 3-43]

(e) Using a driver with an inside diameter of 2
inches, quickly drive gear into position.
(f) Allow crankshaft and gear to COOL
(10) Inspect connecting rod for cracks, breaks
and excessively worn or damaged bushing.
(11) Check piston pin for nicks, burns, cracks, and
excessive wear.



(12) Remove minor nicks and burrs from
piston by polishing with crocus cloth. Clean to re-
move abrasive residue.

(13) If necessary, replace both piston pin and
bushing.

NOTE

If new piston pin and bushing are used,
check connecting rod alignment on a
standard aligning fixture.

(14) Inspect piston for deep scores and
scratches and other damage.

(15) Insert each piston into its cylinder bore
with a piece of 1/2 x 0.0050 feeler ribbon. A force
of 5 to 8 pads should be required to remove each
ribbon Replace al piston if any are not within the
required limits.

NOTE

Cylinder bores may be rebored to accept
oversized pistons (paragraph 3-56).

(16) Fit each piston ring into place into its
cylinder bore and using a feeler gauge, measure
gap dimension Gap shall be 0.0100 to 0.0200 inch.
If gap is under 0.0100 inch, file as follows:

(@) Hold a file in a vise.
(b) Grasp piston ring in both hands.

(¢) Insert file into ring ?ap and move
ring down the entire length of the file. Be sure to
apply equal pressure on the ring.

(17) Roall each ring &l the way around its
piston groove to check clearance. If clearance is in-
sufficient, lap the sides of the ring on a piece of
No. 000 grit emery cloth laid on a flat surface.

d. Assembly.

(1) Using a piston ring expander install oil
control ring (23, figure 9-50), scraper ring (22) and
compression rings (21) onto pistons (24).

NOTE

If replacement piston rings have dots on
the rim, the rings should be installed
with the dots toward the piston head.

~(2) Apply alight coat of engine oil to the
bushing (19? and connecting rod (18) and press the
bushing into the connecting rod.

53% Fit piston assemblies (17g onto connecting
rods (18) and insert piston pins (16). Install retaining
rings (15).
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e. Installation.
NOTE

Prior to. installation of piston assemblies
inspect cylinder block [{paragrap 6),
camshaft (paragraph 3- 54| Yy
head [(paragraph_3-53) prior to instalation
of the piston, connecting rods and crank-

shaft.
(1) Install upper half of main bearings (7 and
11Tigure 3-50) into cylinder block.
NOTE

Some of the bearings partially cover oil
holes.

_ (2) Carefully place crankshaft (12) into posi-
tion.

(3) Place a short strip of plastic gauge on
each main bearing journal.

(4) Install lower half of main bearings, main
bearing caps (6 and 10), lockwashers (5 and 9) and
screws (4 and 8).

(5) Tighten screws (4) to 100 ft-lbs torque.
Tighten screws (8) to 130 ft-Ibs torque.

(6) Remove main bearing caps and lower half
of main bearings. Check plastic gauge against stand-
ard to determine main bearing clearance. Clearance
shall be 0.0009 to 0.0034 inch.

(7) If clearance is not within specified limits,
grind crankshaft and install with undersized bearings
(paragraph ¢(7) above).

(8) When bearing clearances have been estab-
lished, install lower half of main bearings and main
bearing caps (step (5) above).

NOTE

Apply alibera coating of engine lubricating
oil to inner surface of main bearings prior
to instalation.

(9) Use a feeler gauge to check crankshaft
end thrust clearance on center main bearing. End
thrust clearance shall be 0.0050 to 0.0100 inch.

(10) If end thrust clearance is not as specified,
remove center main Bearing end polish sides on a
piece of crocus cloth. Clean to remove abrasive
residue and apply a libera coating of engine lubricat-
ing oil before installation.

(11) Apply a liberal coating of engine Lubricat-
ing il to cylinder bores, pistons, piston rings and
piston pins. 377
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NOTE

Proper position of the oil ring gap is with
the gap aligned with either piston pin hole.

(12) Position piston rings so that no two gaps
are aigned.

CAUTION

Use care to insure that connecting rod is
properly aligned with crankshaft connect-
ing rod bearing journal and that the pre-
combustion chamber is away from the cam-
shaft side of the engine.

(13) With piston rings compressed, use a
hammer handle or wooden dowel to force piston down
into cylinder bore.

(14) When entire piston is in cylinder bore,
insert upper half of connecting rod bearing (3,[figure
[3-50) and pull connecting rod down to crankshaft.

(15) Place a short strip of plastic gauge on
crankshaft and install lower half of connecting rod
bearing, connecting rod bearing cap (2) and screws
(). Tighten screws to 70 Ib-ft torque.

(16) Remove screws and connecting rod bear-
ing cap to remove plastic gauge.

(17) Check plastic gauge against standard to
determine bearing clearance. Clearance shall be
0.0010 to 0.0030 inch.

(18) When clearance is established, install
lower bearing half, bearing cap and screws (step 16,
above).

(19) Install timing gear housing and assembly.

(20% Install %Iinder head and rocker arm as-
sembly .
521 E Install flywheel and flywheel housing

(22 ) Install oil pump assembly [(paragraph

3-56. CYLINDER BLOCK ASSEMBLY.

a. Removal and Disassembly.
(1) Remove engine assembly [(paragraph 2-6).

(2) Remove timing gears and cover (paragraph
3-50).

53% Remove flywheel and flywheel housing

(4) Remove cylinder head and rocker arm as-
sembly (paragraph 3-53).
3-78

(5) Remove camshaft and bearings [(paragraphl

(6)l Remove timing gear and houding (parad
graph .

(7)_Remove crankshaft, connecting rods, and
pistons [(paragrap .

(8) Remove plugs (1 and 2[Tigure 3-57).
(9) Do not remove ail filler neck and captive

cap assembly (3) or stud (4) unless inspection reveals
damage.

(10) Do not remove studs (5 and 6) or guide
pin (7) unless inspection reveals damage.

(11) Do not remove studs (8) and guide pin (9)
unless inspection reveals damage.

(12) Do not remove studs (10, 11, 12 and 13)
or guide pin (14) unless inspection reveals damage.

(13) Remove screws (15), flat washers (16),
screws (17), lockvashers (18) to remove cover plate
(19) and gasket (20) from cylinder block (22).

(14) Do not remove plug (21) from cylinder
block (22) unless replacement is necessary.

b. Cleaning, Inspection, and Repair.

(1) Clean sludge and dirt deposits from cylin-
der block with dry cleaning solvent. If necessary,
block should be steam cleaned.

(2) Clean al oil and water passages.
(3) Scrape carbon deposits from top of block.

(4) Remove gasket remains from al mating
surfaces.

(5) Perform magnetic particle inspection of
cylinder block in accordance with MIL-1-6868.

(6) Inspect cylinder bores for scores and
scratches. Minor scratches and scores may be re-
moved by honing. If necessary, cylinder bores may
be rebored to accept up to 0.060 inch oversized
pistons.

(7) Check cylinder bores for excessive wear.
Diameter shall be 3.7490 to 3.7510 inches.

(8) Inspect cylinder bores for out-of-round-
ness. Each cylinder shal not be out-of-round by
more than 0.0005 inch.

(9) Check cylinder bore taper. Taper shall be
0.0005 inch maximum.

(10) Non conformity to dimension specified in
steps (7) through (9) above requires that cylinders be
bored to accept oversized pistons.

(11) Temporarily install main bearing caps
and check main bearing bore diameter. Diameter
shall be 3.0665 to 3.0670 inches.
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(12) Check camshaft bearing bore diameter.
Diameter shall be 2.1870 to 2. 1880 inches.

(13) Visudly inspect main bearing and cam-
shaft bearing bore diameters for nicks and scratches.
Remove nicks and scratches with oil-soaked abrasive
paper.

(14) Check oil pump bore diameter. Diameter
shall be 2.0000 to 2. 0005 inches.

(15) Inspect oil pump bore for nicks and
scratches. Remove minor nicks and scratches by
polishing with crocus cloth.

(16) InsBect for broken or damaged studs. If
any studs are broken too short to alow removal,
center punch, drill, and use an easy out.

(17) Inspect all gasket surfaces for nicks,

burrs, and scratches. Remove nicks, burrs, and
scratches with oil-soaked abrasive paper.

3-80

(18) Use a straight edge and check the block
lengthwise, across each end and between cylinder
bores for warping. Warpage shall not exceed 0.003
inch. Remove studs and guide pins and mill to a
maximum of 0.005 inch top of block to correct a
slight warpage. If cylinder block is warped sufficient-
ly that milling would radically affect engine perfor-
mance, replace block.

(19) Check all internal threads for crossing,
stripping, and peening. Clean or repair minor thread
damage. Repair extensively damaged threads by
reaming, tapping and installing inserts.

c. Assembly and Installation.
(1) Assemble and install cylinder block in re-
verse order of removal and disassembly instructions.

(2) Prior to instalation, mask all openings.
Treat and paint.
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CHAPTER 4
GENERATOR SET CONTROLS AND INTERCONNECTING WIRING HARNESS REPAIR INSTRUCTIONS
Section |. GENERATOR SET CONTROLS

4-1.  GENERAL.

This section contains maintenance instructions

for the generator set controls. The control cubicle

assembly and sensing monitors contain the controls,
instruments and indicators for controlling and mon-
itoring the operation of the generator set. Pre-
cise models of the generator set incorporate a
governor control unit which signals the actuator
unit to change the fuel injection pump governor
setting which controls engine speed and, thus
generator frequency. This function is assumed by
the manual speed control on utility models. The
interconnecting wiring harnesses provide electri-
cal connection between major assemblies and the
control cubicle and fault locating indicator.

4-2.  CONTROL CUBICLE ASSEMBLY.
a. Frequency Meter and Transducer.
(1) Refer to the Operator and Organizational
Maintenance Manual and remove, clean, and inspect
frequency meter and transducer.

. (2) Install fre&uency_ meter _and transducer
in a test setup as shown in[figure 4-1I

TERMINAL I1-
|
VARIABLE
120 VOLT TEST
SINE WAVE FREQUENCY
SOURCE METER

i T

AC INPUT
DC OUTPUT-»

I -TERMINAL 2

NOTE

Test frequency meter must have an accu-
racy of 0.05 percent.

(3) Activate sinusoidal source and adjust
its output as indicated by the test frequency meter
to the lowest frequency-indication on the frequency
meter being tested (388 Hz for a 400 Hz frequency
meter and 48 Hz for a 50/60 Hz frequency meter).

(4) Rotate adjusting screw of frequency me-
ter being tested until its indication exactly
matches that of the test frequency meter.

(5) If the frequency meter being tested can-
not be properly adjusted, replace it and the fre-
guency transducer.

(6) When frequency meter being tested has
been properly adjusted, slowly increase the sinus-
oidal” source-frequency to the highestvalue of the
frequency meter being tested (412 Hz for a 400 Hz
frequency meter and 62 Hz for a 50/60 Hz fre-
guency meter).

(7) If at any point the indication of the

ME 5-6115-465-34/4.1

Figure 4-1. Frequency Meter And Transducer Test Setup
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Figure 4-2.

frequency meter being tested varies more than 0.25
percent from that of the test frequency meter,
replace both transducer and frequency meter being
tested.

(8) Refer to the Operator and Organization-
al Maintenance Manual and install frequency meter
and transducer.

b. Kilowatt Meter and Thermal Converter.

(1) Refer to the Operator and Organizational
Maintenance Manual and remove, clean, and inspect
kilowatt meter and thermal converter.

(2) Test ac kilowatt meter and converter as
follows :

~(a) Connect a calibrated kilowatt meter
and a suitable variable load to the generator set
load terminal board.

(b) Refer to the Operator and Organiza-
tional Maintenance Manual and start the generator
set.

(c) Vary the load while comparing the
generator set kilowatt meter reading to that of
the calibrated kilowatt meter.

) ﬁd) If readings vary more than 1.33 per-
cent, install thermal watt converter in a test set-

up using[figure 4-Z]as a guide.

4-2
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Thermal Watt Converter Test Circuit Schematic

(e) Adjust
minimum position.

all auto transformers to

(f) Close switch S1 and open switches
S2 and S3.
(g) Energize power source G-1 and ad-
just auto transformer Tl until 1 ampere is indi-
cated on ammeter Al.

(h) Check indication of voltmeter V1.
Indication shall be 6.66+0.04 millivolts.

(i) Close switch S2 and adjust auto
transformer T2 until 1 ampere is indicated on am-
meter A2.

Check indication of voltmeter.
Indication shall be 13.33 +0.07 millivolts.

(k) Close switch S3 and adjust auto
transformer T3 until 1 ampere is indicated on am-
meter A3.

(1) Again check voltmeter indication.
Indication shall be 20.00+0.1 millivolts.

(m) Replace thermal watt converter if
it fails to perform as indicated.

(n) If thermal watt converter performs
as indicated, replace meter.

the



] (0) Refer to the Operator and Organiza-
tional Maintenance Manual and install thermal watt
converter.

c. AC Current Meter.

(1) Refer to the Operator and Organizational
Maintenance Manual for AC current meter adjust-
ment, removal, cleaning, inspection, and installa-
tion procedures.

(2) Test AC ammeter as follows:

. _ (&) Connect a caibrated test ammeter in
series with the generator set current meter.

;(3 Connect a variable load to the gener-
ator set load terminal board.

(c) Refer to the Operator and Organiza-
tional Maintenance Manua and start the generator
set.

(d) Vary the load while comparing the
indication of the generator set current meter to that
of the calibrated test ammeter.

__(®) Replace generator set current meter
if its indication varies more than 2 percent of full
scale value from the indication of the test ammeter.
d. Control Cubicle Relay Assembly.
(1) Removal.

(8 Tag and disconnect electrical leads to
relay assembly.

(b) Remove nut and captive washer as-
?Ze)mbli&s (1,[%@3} to remove relay assembly
(2) Disassembly.

a) Identify any parts removed to facili-
tate assembly.

(b) Disassemble relay assembly only as
is necessary to replace damaged or defective parts
by following the ascending sequence of index num-
bers assigned to|

NOTE
Test relay assembly as outlined in sub-
B?ragraph d. (5) below prior to disassem-
y.
(3) Cleaning, Inspection, and Repair.

a) Clean relay assembly with filtered
compre@e((] )air and a soft bristledybrush.
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(b) Visually inspect terminal boards for
cracks, burns, and corroded or damaged terminals.

(c) Inspect relays (Kl and K6) for cracks,
corrosion, and evidence of shorting.

(d) Inspect resistor (R10) for burns, dam-
aged leads and insecure mounting.

(&) Inspect silicone rectifier (CRI) for
cracks, burns, and evidence of shorting.

o (f) Inspect printed circuit for cold solder
joints, evidence of component over heating, and dam-

age to the polyreathane coating.
NOTE

Prior to coating, deaerate resin by
evacuating at room temperature to 5
to 10 Hg absolute to remove air
bubbles.

(9) Check al components for illegible
markings.

(h) If any circuit board component must be
replaced or encapsulating coating repaired or re-
placed, refer to Appendix A references for detailed
procedures. Repair/replace encapsulation by applying
a O. 007 inch (minimum) coating of polyurethane
resin (Scotchcoat 221, Minnesota Mining and Mfg.

Co. or equal).

CAUTION

Solder joints and components leads shall
not protrude more than O. 094 inch beyond
surface of printed circuit board.

g) Solder in accordance with requirement
5, MIL-STD-454.

(4) Assembly. Assemble relay assembly in
reverse order of removal procedures.

(5) Testing.

(8 Using an ohmmeter or similar device,
chec_lfj relay assembly continuity using[figure 4-5 as
a guide.

CAUTION

Make sure that power supply leads are
properly connected. Damage to the relay
assembly will result if leads are con-
nected to the wrong terminals.

(b) Connect a 120 Vat, 60 Hz power
supply to terminals 4 and 12. Using a suitable volt-
meter, measure voltage at terminals 6 and 10, Volt -
age shall be 120 Vat. If voltage is not as specified,

4-3
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Figure 4-4.

Control Cubicle Relay Assembly, Exploded View
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Figure 4-5.

relay (K6) is defective. Check for open circuit across
10 and 5 and 6 and 11. There shall & no sign of con -
tinuity.

eec}c) If relay (K6) fails to function proper-
ly, proceed as follows:

1. Remove 120 Vac power.

2. Remove resin from back of relay
(K6).

. 3. Apply 120 Vac power across ter-
minals 4 and 12 and check voltage across relay (K6)
coil. Voltage shall be 18 to 24 Vdc.

4. If voltage is not as specified, re-
move 120 Vac and check resistance across resistor
(R10). Resistance shall be 1500 + 10 ohms. If resis-
tance is not as specified, replace resistor.

5. If resistance is as specified, recti-
fier (CR1) is defective and must be replaced.

(d) Connect a 24 Vdc source across ter -
minals 8 and 2 and check for continuity across ter-
minals 7 and 9 and for open circuit across terminals
1 and 3. Replace relay (KI) if continuity is not as
specified.

. (6) Installation. Instal control cubicle relay
in reverse order of removal procedures.
e Control Cubicle Terminal Board.
(1) Removal.

Control Cubicle Relay Assembly, Schematic Diagram

(8 Tag and disconnect electrical leads to
terminal  board,

(b) Remove nut and captive washer as-
semblies (SI%MB) and screw (4) to remove ter-
minal board (5).

(c) Remove screws (6) and jumpers (7)
only if inspection indicates replacement is necessary.

(2) Cleaning, Inspection, and Repair.

(8 Clean terminal board with a clean,
lint-free cloth lightly moistened with an approved
solvent.

(b) Visually inspect terminal board for
cracks, lawns, and corrosion. Check insulating
material for cracks, breaks, and other damage.

(c) Using an ohmmeter, check jumpers
for continuity.

(d) Check al threads for crossing, stripp-
ing, and peening.

(e) Replace any damaged or defective
parts.

%3) Installation. Install control cubicle ter-
minal board in reverse order of removal procedures.

f. Control Cubicle Wiring Harness.



(1) Refer to the Operator and Organizational
Maintenance Manual for wiring harness removal,
cleaning, inspection, and repair procedures.

(2) If the wiring harness has sustained dam-

[%g and requires repair, or rebuild, refer to[figurd

for layout, identification and material require-

ments an A for detailed soldering and re-
placement procedures.

(3) Refer to the Operator and Organizational
Maintenance Manual for wiring harness installation
procedures.

g. Control Cubicle Housing Assembly.

(1) Removal. Remove screws (_figure 4-3)
and lockwashers (9) to remove control cubicle housing
assembly from generator set.

(2) Disassembly.

(8 Remove pin (10) to remove fastener
(11) and sed (12).

(b) Remove nut (13), door holder (14),
flat washer (15) and screw (16).

(c) Remove nut and captive washer as-
semblies (17) and screws (18) to remove panel (19).

(d) Remove pivot pin (20) and hinge (21)
from housing (22) only if replacement is necessary.

(3) Cleaning, Inspection, and Repair.

(Z? Clean al parts in dry cleaning sol-
vent (Federal Specification P-D-680) and dry with
filtered compressed air.

(b) Visualy inspect housing for cracks,
dents, and defective paint. Check hinge for cracks,
excessive wear, and cracked or broken welds.

g? Inspect panel for cracks, dents,
warping, defective paint and illegible marking.
Check fasteners for wear, damaged or deteriorated
seals, and damaged pins.

(d) Check all threaded parts for crossed,
stripped, and peened threads.

. (e) Repair dents and warping by straight-
ening.

(f) Remove defective paint and repaint.

(g) Replace any parts worn or damaged
beyond reparr.

_(4) Assembly. Assemble control cubicle
housing in reverse order of removal procedures.

TM 5-6115-465-34
TO 35 C2-3-446-2
NAVFAC P-8-625-34
TM 06858 B/06859D-34

~(5) Installation. Install control cubicle
housing in reverse order of removal procedures.

h. Refer to the Operator and Organizational
Maintenance Manual for maintenance procedures of
the remainder of the controls in the control cubicle
assembly.

4-3. FAULT LOCATING INDICATOR.

a. Removal.

(1) Disconnect wiring harness from back of
fault locating indicator.

(2) Remove screws[ (1, figuré 4-7) and lock-
washers (2) to remove fault locating indicator from
generator Sset.

b. Disassembly.

(1) Remove screw and captive washer assem-
blies (3) and cover plate (4).

(2) Remove screw and captive washer assem-
blies (5) and carefully pull indicator panel assembly
I(BEJldaway from housing. Tag and disconnect electrical
eads.

(3) Disassemble panel assembly ?items 7
through 24) only as is necessary for replacement of
damaged or defective components.

(4) Remove screw and captive washer assem-
blies (25) to remove cover plate assembly (26). Tag
and disconnect electrical leads.

(5) Disassemble cover plate assembly (items
27 through 32) only as is necessary for testing and
replacement of components.

(6) Remove screw and captive washer assem-
?Ii?s (33 ) to remove wiring harness (34) from housing
35).

c. Cleaning, Inspection, and Repair.

(1) Clean all metallic, non-electrical parts
with dry cleaningh solvent (Federal Specification P-D-
680) and dry with filtered compressed air.

(2) Clean electrical components with filtered
-compressed air and a soft bristle brush. If necessary,
electrical components may be cleaned with a clean,
lint-free cloth moistened with an approved solvent.

(3) Visually inspect housing and cover plates
for cracks, corrosion, warping, and other damage.

(4) Inspect panel assembly as follows:

a) Check panel for cracks, corrosion,
warping, illegible markings and other damage.
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TO 35C2-3-446-2
NAVFAC P-8-625-34
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‘n SEE NOTE 1 & 2

" KEY LOCATION
TOP

}+\1_/+

1462 [ AR | WIRE, ELECTRICAL, 600-VOLT, COPPER

h ]

Oasne

FIND| QTY. NOMENCLATURE
NO. |REQD. OR DESCRIPTION

13 [123/4 | INSULATION TUBING, ELECTRICAL, HEAT

iN, | SHRINKASLE' BLACK 17 O1a

12 1 CONNECTOR, RECEPTACLE, ELECTRICAL
77118 | TERMINAL, LUG, CRIMP STYLE, COPPER, INS |
1

16-14 W Sice

L. 5 ]
10 3 TERMINAL, LUG, CRIMP STYLE, COPPER, INS.
CLASS 1, 1/4 STUD SIZE, NO. 18-14 W SIZE

9 2 TEAMINAL, LUG, CRIMP STYLE. COPPER, INS.

CLASS 1, NO. 10 STUD SIZE, NO. 16-14 W SiZE

[] » INAL, LUG, CAl LE. COPPER, |
8 3 .
CLASS 1 1/4 STUD SI2E NO. 2218 W SIZE
[} 8 TEAMINAL, LUG, CRIMP STYLE, COPPER, INS
CLASS 1, NO. 10 STUD SIZE, NO. 22-18 W SIZE
1 L I X [

o CLASS 1. NO. 8 STUD SIZE, NO. 22-18 W SIZE
T 187 | TERMINAL, LUG, CRiMP STYLE, COPPER, INS
CLASS 1, NO. 6 STUO SIZE, NO. 22-18 W SIZE

3 AR STRAF, CABLE, ADJUSTABLE, SELF-CLINCHING,
PLASTIC, TYPE 1, CLASS 1
Al Vi

AIRCRAFT NO. AN-18

AIRCRAFT, NO. AN-16

o

&

X29A18
X82818

_X78A18

_PSOA16 31 25 x12M18
['o indadb ANl

_PBOE16

LPasere

I
re -2.7%

#2_12 DEBA16 .
2.50 Dzomc‘
2.88 D6BA1E
$3.26 021816
g={3.62 DI0A16
94,00 022816 _
4.38 X018 =
"m‘dji Xi2L98 Al
519 $5.12 X8018

X
6.62 Xizzlm
- !lsa_ N

5.50 X120L18
5.75 L_ﬁ j

7.0 kD

7.44) |

oo
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Control Cuticle Wiring Harness (Sheet 2 of 3) Drawing No. 69-677 4-9
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4-10 Figure 4-6. Control Cubicle Wiring Harness (Sheet 3 of 3) Drawing No. 69-677
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Figure 4-7. Fault Locating Indicator, Exploded View (Sheet 1 of 2) Change 2 4-11



TM5-6115-465-34
NAVFAC P-8-625-34
T.0. 35C2-3-446-2
TM 06858B/06859D-34

] 1. Screw and assembled washer 19. Tooth lockwasher
2, Lockwasher 20, Fuse holder assembly
3. Screw and captive washer assy 21. Cap
4, Cover plate 22, Fuse
5. Screw and captive washer assy 23, Fuse holder
§. Indicator panel assembly 24, Panel
7. Nut 25. Screw and captive washer assy
8. Indicator light assembly 26, Cover plate assy
9. Lens 27. Screw and captive washer assy
10. Lamp 28. Screw
11. Base 29. Lockwasher
12, Nut 30. Relay
13. Tooth lockwasher 31. Component board assembly
14. Test or reset switch 32, Cover plate
15. Capacitor 33. Screw and captive washer assy
16, Nut 34. Wiring harness
17. Positioning washer 35. Housing .
10 Nt N
B MES5-6115-465-34/4-7(2)
Figure 4-7. Fault Locating Indicator, Exploded View (Sheet 2 of 2)
(b? Inspect Indicator fights for cracked Table4-1. COMPONENT BOARD TEST VALUES
or damaged lens, defective lamp, and corroded or
damaged base. COMPONENT TEST VALUE
(c) Inspect fuse holder assembly for 1 0.01
cracked or damaged cap, defective fuse, and burned, C1 through C10 0.10 UF + 0.01 UF
cracked or corroded fuse holder. CR1 through CR10 IN2610 (100PRV)
(d) Inspect, test, or reset switch for R1 through R10 2200 + 220
cracks, corrosion, and evidence of shorting. & -
L 1000 + 100
. ~(e) Check continuity of test or reset R11 through R20 090+
switch using flgure 4-8 as a guide. SCR1 through SCR10 IN1556

(5) Inspect component board assembly for
burned components, damaged wires and cracked or
broken board.

(6) Test individual components of component
bq?jrd usind figures 4-8 and 4-9 an asa
guide.

NOTE

Disconnect one lead to component being
tested to avoid erroneous test readings.

(7) If any circuit board component must be
replaced or encapsulating coating repaired or re-
placed, refer to[Appendix Al references for detailed
procedures. Repair/replace encapsulation by
applying a O. 007 inch (minimum) coating of poly -
ureathane resin (Scotchcoat 221, Minnesota Mining
and Mfg. Co., or equal).

NOTE
Prior to coating, deaeratc resin by evac-

uating at room temperature to between 5
and 10 Hg absolute to remove air bubbles.

4-12 Change 2

I (8) Use an ohmmeter to tgitalrlegstance of re-
K1 !fiqﬂfé 4-8). Resistance e 300 £ 30
o%yms eplace relay if defective.

(9) Visually inspect fault locating wiring har-
ness connector for cracks, corrosion, and loose or
damaged pins.

(10) Check individual wires for corroded or
damaged terminals, burned insulation and other
damage.

11) Check individua wires for continuity using
[figure 4-10| as a guide.

(12) If the wiring harness has sustained dam-
e and requires repair or rebuild, refer to[figurg

for layout, identification, and material require-
ments an A for detailed soldering and re-
placement procedures.

d.  Assembly. Assemble fault locating indicator
in reverse order of disassembly procedures.
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0
N

C 13

L

1.

ALL SOLBERED COMMECTIONS SMALL BE 1N ACCORDANCE WITH MIL-STD-434,
REQUIREMENT $,

1NSTALL STRAPE, Fl wO,
MIRE MARKING TO OF |6 ACCORDANCE WITH NMIL-\-5008 EXCEPT THMAT LENSTN
BETMEEN GROUPS OF NUMBERS SMALL MOT EXCEED 6 IMCMES.

INSTALL ENO SEAL PLUGS, FIND ND. S IN UNUSED MOLES OF COMMECTOR
FIND MO, 1 M 2.

IFTERPRET ORAMING PER MIL-STD-100.

REFERENCES
3) FOR WIRING DIAGRAN, SEE DRAMING 72-2205.
S) FOR SCMEMATIC DIAGRAN, SEE ORAMINGS 72-2200

FOR PRECISE UMITS, 72-2200 NB 72-2269
FOR UTILITY UNITS, 72-2295 MID 72-2277.

MARKING | WIRE TERNINAT 10N TERMIMATION | wine WIRE
FiND WO, Fisd NO.| LEmeTH
CoLOR MARKING FROM | REF. 10 . REF.
REO PasK1 6 Pe4 | 1 r-al 2 3 31.00
N Pe-8 | 1 r2-s| 2 3
p200Ate | PeC | 1 r2<c] 2 3 ]
P201A16 | Pe-D | 1 r2-0| 2 3
P202A16 Pe—£ 1 P12-€ 2 3
P203a16 | Po-F ! pa-fl 2 3
P20an16 [ PoG | 1 a6 | 2 3
P20SA1G | Pe-H | 1 Fiadg 2 3
P20bA1 6 Po-1 1 P12-1 2 3
P207A16 P6-K 1 P12-K 2 3
____|r208a1¢ Po-L 1 Pi2-L i 3
P209A1s  [Ped | 1 2] 2 3 5 M525251-16 > 1oL
RED P210A16 [ Pe-N | 1 -] 2 3 31.00 ] NS3367- 5-9 9| STRAP, CABLE ADJUSTABLE —
3 M5086/2-16-9 AR WIRE, ELECT. 16 AWG MiL-H-5084/2
2 us3106R20-27s] 1 | comMECTOR, PLUG, ELECT, 22
1 MS3106R20-27P] 1 CONNECTOR, PLUG, ELECT. (1Y
q T ] WNOME MCL ATURE
Fr OR DESCRIPTION SPECIFICATION MATERIAL
LiST OF MATERIAL
ME 5-8115-465-34/4-10

Figure 4-10. Fault Locating Indicator Wiring Harness Drawing No. 72-2247 4-15
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o . e e o

Nut
Lockwasher
Flat washer
Cover
Screw
Lockwasher
Connector
Nut
Lockwasher
Flat washer

. Screw

P Y T TPy
Lonnecior 4aCKet

Nut

. Lockwasher

Flat washer
Insulating washer
Load resistor
Insulating washer
Screw

Nut

Y nalmaabhan

Lvlinwasnct

Flat washer

. Spacer sleeve

Insulating washer
Transformer
Diode

. Base

ME 5-6115.465-34/4-11
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Figure 4-11. Load Measureing Unit, Exploded View




e. Tedting,

(1) Refer t@ figure 498 and connect the posi-
tiv2e lead of a 24 Vdc source to pin A of connector
J12.

(2) Connect the negative lead to pin B.

(3) Place test or reset switch in the TEST or
RESET position. All indicator lights shall lilluminate.

(4) Release test or reset switch. All indicator
lights shall go dark.

(5) Install a jumper between connector pins

C and D. Low oil pressure indicator light shall
illuminate.

(6) Remove jumper from pin D. Low oil pres-
sure indicator light shall remain lit.

(7) Connect jumper between connector pins
C and E and reset test or reset switch.

(8) Low oil pressure indicator light shall go
dark and overspeed indicator light shall illuminate.

(9) Repeat steps (5) through (8) for connector
pins F through N.

(10) If any indicator light fails to function
properly, disassemble fault locating indicator and
test that portion pertinent to the malfunctioning light.

f. Installation. Install fault locating indicator
in reverse order of remova procedures.

4-4, MANUAL SPEED CONTROL.

Refer to the Operator and (gerganizational Main-
tenance Manual for manual speed control mainten-
ance instructions.
4-5.DC CONTROL CIRCUIT BREAKER.

Refer to the Operator and Organizational Main-
tenance Manual for dc control circuit breaker maint-
enance instructions.

4-6. LOAD MEASURING UNIT.

a Removal. Refer to the Operator and Organi-
zational Maintenance Manual for |oad measuring unit
removal instructions.

b. Disassembly. Disassemble load measuring
unit by following the ascending sequence of index
numbers assigned to

NOTE

Disassemble load measuring unit only as
is necessary for inspection, testing, and
replacement of components.

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

c. Cleaning and Inspection.

(1) Clean al non-electrical metal parts in
dry cleaning solvent (Federal Specification P-D-680)
and dry with filtered compressed air.

(2) Clean electrica components with filtered
compressed air and a soft bristle brush.

(3) Visualy inspect cover connector bracket
and base for cracks, corrosion, dents, and other
damage.

(4) Inspect load resistor for cracks, corro-
sion, burns, and evidence of overheating.

(5) Inspect diodes for burns and other damage.

(6) Inspect electrical connector for bent or
broken pins, burns, cracks, and other damage.

(7) Check all wiring for burned insulation,
bare wires, broken, or loose connections and other
damage.

(8) If the wiring harness has sustained damage
and requires repair or rebuild, refer to
for layout, identification, and material requirements
an for detailed soldering and replace-
ment procedures.
d. Testing and Repair.
NOTE

Disconnect leads to components prior to
testing to avoid erroneous readings.

(1) Test individual components using[figure
as a guide and perform the following steps:

(a? Using a VOM, check for continuity be-
tween the following test points of transformer T1,
TP1 and TP2, TP8 and TP9, TP15 and
TP16, TP5 and TP6, TP6 and TP7, TP5 and TP7,
TP12 and TP13, TP13 and TP14, TP12 and TP14,
TP19 and TP20, TP20 and TP21, and TP19 and TP21,

(b) If continuity is not indicated in all of
the above checks and open circuit exists in the trans-

former windings, replace transformer (25,[figurd

NOT E

Continuity of secondary windings of trans -
former T1 can be checked by using pins
Kand A, L and B, and M and C of plug P7
if desired. This method could show contin-
uity if the connector P7 is faulty, even
though the transformer has an open winding.

(0 Using a VOM, check for open circuit
indications (infinity) between the following test points

4-17
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NOTES:

SEE NOTE!
DATUN

1LINSTALL INSULATION SLLEEVING , FIND NO.4OVER EACH SOLDERED
CONNECTION AND HEAT SHRINK TO A FIRM FIT, SLEEVING SHALL

EXTEND OVER WIRE INSULATION A MINIMUM OF .25 INCH,

2.ALL SOLDERED CONNECTIONS SHAIL BE IN ACCORDANCE WITH

MIL-STD-454 , REQUIREMENT 5.

3.CONDUCTOR ENDS WITHOUT TERMINALS OR CONNECTORS SHALL BE
STRIPPED .25 INCH AND TRIMMED IN ACCORDANCE WITH MIL STD 454,

REQUIREMENT 5,

4. EACH WIRE SHALL BE PER MANENTLY AND LEGIBLY IDENTIFIED AT EACH END OF

THE WIRE,
5.. REFERENCES:
9.1 FOR LMU ASSEMBLY SEE DWG 69-500

9.2 FOR WIRING DIAGRAM SEE DWG 69510
9.3 FOR SCHEMATIC DIAGRAM SEE DWG 69-509
6. FOR INTERPRETATION OF DRAWING SEE MIL-STD-100.
7. INSTALL CABLE STRAP, FIND NO.3. 1.00 INCH DROM CONNECTOR J 7,
FIND NO. 1. REMOVE EXCESS LENGTH OF STRAP.

+ son WIRES IN_HARNESS
4.60A WIRE TERMINATION WIRE
RI No. CUT LENGTH
REF FROM TO REF
1 17-A T1-2 825
FIND | SYM CODE DWG PART OR QTy NOMENCLATURE SPEC MATERIA 2 J7-8 119 (N0
NO. 10eNT| size IDENTIFYING NO| REQD | OR DESCRIPTION 3 7€ T1-16 650
4 470 T 720 ]
3 1€ 113 625 ]
1 MA B 69-502-2 1 CONNECTOR _RECPT. [ 1-F T1-20 625 |
2 8 AR | WIRE ELEC.TYPE C20,106C  MILW-16878/2 7 17-G /13 5.00 |
1000V ] J7-H T1- 25
3 MS3367-2-9 1 STRAP,CABLE,ADJ. SELF- 7K i3 725 ]
CLINCHING , PLASTIC , TYPE 10 ] M 115 Y-
1,CL1, 4 MAX BOL DIA, 11 JIN R1-1 6.00 |
NATURAL o 12 | J1s R1-2 .00
4 B cL AR | INSULATION SLEEVING ,
ELEC .SHRINKABLE POLY-
VINYL CHLORIDE , FLEX. ,
CROSSLINKED .083 MIN 10,
AS SUPPLIED,046 MAX 1.D. X .020
NOMWALL AFTER SHRINKAGE,

ME 5-6115-465-34/4-12
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TM 5-6115-465-34
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NAVFAC P-8-625-34
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pummy TERMINALS LOCATED
OR TRARSEORMER T1 7

LEGEND

CR1 =~ Diode
CR2 -~ Diode
CR3 -~ Diode
CR4 -~ Diode
CRS -~ Diode
CR6 -~ Diode
T = == Transtormer .
P7 - -~ Plug (Mating plug to J16 of wiring harness)
R1 =—- Resistor

1 through 21 are connections and test points for Diodes CR1 through CR6 and Transtormer T1

Figure 4-13 Load Measuring Unit Component Test and Replacements Diagram

Change 9 4-19
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of transformer T1, figure 4-13: TPl and TPS, TPl
and TP6, TP1 and TP7, TP2 and TPS, TP2 and TP6,.
TP2 and TP7, TP8 and TP12, TP8 and TP13, TP8

and TP14, TPS and TP12, TPY and TP13, TP9 and
TP14, TP1S and TP19, TPLS and TP20, TP1S and
TP21, TP16 and TPL9, TP16 and TP20, TP16 and
TP21, TP7 and TPl2, TP14 and TP19, TP2 anu TPS,
TP9 and TPLS.

(d) 1f continuity is indicated in any
of the above checks, replace the transformer (25.
[figure 4-17).

(e) Using a VOM, check diodes (1 through
6, figure 4-13). Oheck diode CRl by placing the
positive probe of the YOM on TP3 and the negative
probe on TPS. The YOM should indicate continuity.
Reverse the probes: the VOM should indicate open

circuit. 1If the “O“Iﬁ‘fr_eﬁ% of these tests,
replace the diode (26. .

(f) Check the remaining diodes, CR2
through CR6 using the same procedure. Replace any
diodes found to be defective.

(2) Install la Y. nuiuring unit in the test
circuit shown inlfigure 4-14

{3) Remove Yoad measuring unit cover.

(4) Adjust Yoad bank Rl so that 1t will
apply no load to power source Gl.

{S) Activate power source and adjust to od-
tain a reading of 208 Vac on vol tmeter M].

(6)l|enurlng wit Yoad resis-
tor (17. [figure 4-11) ¢o

in ing of 0.0
to 0.4 Ydc on vol tmeter noﬁquﬁb.

(7) Place load bank on the line and check
reading of voltmeters M2 and M). Reedings shall
be 9.6 + 0.2 Vdc and 5.4 Vac respectively.

(8) Slowly adjust load dbank from zero to full
load while observing voltmeters "2 and M3. Indice-
tion of voltmeter M2 shall vary from 0.0 to 9.6
+ 0.2 Vdc as indication of vol tmeter M3 varies from
0.2 0.2 t0 5.6 vac :

(9) If necessary. adiust Yoad measuring unit
Yoad resistor (17.[figure 4-11) to odbtain the rels-
tionship shown in|figure 4-14

(10) 1f adjustment does not give the proper
relationship or if relationsnip varies outside of
acceptability limits at any point, replace )load
measuring unit load resistor.

{11) Deactivate power source an¢ ramove lopad
measuring unit from test circulrt.

(12) Instal) load measuring untt cover (fig-
ure &4-11).

e. Assembly. Assemble Joac measuyring unit in
~everse order of disassembly prciecures.
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f. Installation. Refer to the Operator and
Organizational Maintenance Manyal for 10ad meas-
yring unit installation instructions,

4-7. GOVENOR CONTROL UNIT. (MEP 104A)

a. General,

(1) The electro-hydraulic governing system {s
a speed (frequency) sensing system used to main-
tain prime mover speed constant and therefore gen-
erator output frequency, during periods of unchang-
ing load and when 1oad additions or deletions occur.

(2) The system consists of a control unit,
load measuring unit and hydraulic throttle actu-
ating unit.

(3) The control unit tnputs are the genera-
tor output voltage, and a dc voltage (0-9.8 vdc)
proportional to the generator load, supplied by the
1oad measuring unit. The generator voltage input
is applied t a frequency sensing network and re-
ference voltage network. The differential out-
put of these two networks determines the control
current of two magnetic amplifiers whose outputs
drive separate cofls of the hydraulic actuators’
pilot valve. The actuator pilot valve positions
the actuator power piston which is connected to
the input arm of the fuel injection pump. The
actuators' hydraulic system {s comprised of a re-
servoir, engine driven pump (300-320 psi, 2 gpm),
cooler and filter.

(4) Any deviation of engine speed, reflected
as 3 change in frequency at the input of the gover-
nor, produces a change in the magnitude and direc-
tion of magnetic amplifier control field current.
This change in control field current will increase
the strength of one cofl of the pilot valve while
decreasing the strength of the other. The resyl-
tant difference repositions the pilot valve in turn
repositioning the power piston which changes the
output of the fuel injection pump, changing engine
speed and consequently restoring generator fre-
quency to its nominal value.

(S) The Yoad measuring unit (LMU) input to
the governor contro) provides for automatic load
sharing when two Or more sets are operated in par-
allel. Each set is equipped with an LMU.

(6) If the Yoad added to the system is not
equally divided, the LMU inputs to their respec-
tive governors will differ. The resulting differ-
ence acting through additional windings of each
set's governor (which are connected in parallel)
will reposition each set's actuator power piston
such that fuel flow in the more lightly loaded
set {s increased. Since the power input of each
prime mover has been readjusted, egual division
of true power (kW) occurs with no deviation in
frequency of any set.

b. Malfunction. The following procedures are to
be performed in the generator set unless otnerwise
specified.
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LEGEND:

Gl.
M1
M2
M3
Rl
R2
R¢
T1
T2
TS

POWER SOURCE, 208 VAC, 3 PHASE, 47-430 HZ
VOLTMETER, 0-250 VAC

VOLTMETER, 0-10 VDC

VOLTMETER, 0-10 VAC

LOAD BANK

LOAD RESISTOR, 1.5 OHM, 10 WATT
LOAD RESISTOR, 7.5 OHM, 10 WATT

oFr
BIOAD ANJEey Vo ¥ W

LOAD RESISTOR, 7.5 OHM, 10 WATT
TRANSFORMER
TRANSFORMER

TRANSFORMER

NEUTRAL

()
1 N

A

;Iolelrla[o[c]x]qu]n]s

LMU

ACCEPTABILITY LIMITY

e

e b K

o v~ ®» o 38

M| / l
N A B
0 [} 2 3 4 8 [ }
VOLTMETER M3 INDICATION
VOLTS AC

ME 5-8115-465-24/4-14

Figure 4-14. Load Measuring Unit Test Circuit and Test Data Relationship
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(1) If the FL - NL or NL - FL transient ex-
ceeds 1-1/2 percent of rated speed and/or does not
re-establish stable engine operating conditions with-
in one second, realign the control unit in accord-
ance Withm@j. Also follow this proced-
ure if the engine speed hunts. If the set cannot_be

stabilized, check sockets A and B of plug P-21_(fig]
ure[4-38) for 24 Vdc (A is positive).

(2) If the engine speed increase to above
nominal operating speed, check sockets A and B of
P-17 [(figure 4-38) for 120 Vat. If it is missing,
troubleshoot the generator set wiring. Refer to
schematic and troubleshooting diagram plates located
on inside of left and right engine compartment doors
[figure 4-38). If it is present, check the resistance
of the frequency adjusting circuit consisting of R4
(250 ohms) rheostat R1 frequency adjust (500 ohms)
and R6 (250 ohms) fixed resistor. Measure the
total circuit resistance across N and T of harness

lug P17 [figure 4-38). The circuit resistance should

e 1000 ohms (5 percent tolerance). After testing for
correct total resistance, test the operation of the
frequent y adjust rheostat by connecting an chmmeter
across pins M and T and revolving the frequency ad-
just rheostat trough its entire travel. The resistance
should vary from 750 ohms to 250 ohms. Repeat this
procedure using the ohmmeter across pins M and N
of the harness plug. If the problem persists, check
sockets A and B of plug P-Zlm for 24 Vdc
(A is positive).

(3) If the engine speed remains below the
nominal operating speed, adjust R 1. If there is no
improvement, check the resistance of the frequency
adjust circuit. Disconnect P-17 and check the resis-
tance of the frequency adjust circuit consisting of
R4 (250 ohms) fixed resistor, R1 frequency adjust
rheostat (500 ohms ) and R5 (250 ohms, 5 percent)
fixed resistor. Measure the total circuit resistance
across N and T of harness plug P-17. The circuit
resistance should be 1000 ohms (5 percent tolerance).
After testing for correct total resistance, test the
operation of the frequency adjust potentiometer by
connecting an ohmmeter across pins M and T and re-
volving the travel. The resistance should vary from
750 ohms to 250 ohms. Repeat this procedure using
the ohmmeter across pins M and N of the harness
plug. Disconnect actuator electrical connector before
making this measurement. Push actuator piston all
the way down and adjust engine speed with manual
throttle. If this value resistance is measured, check
socl)<ets A and B at plug P-21 for 24 Vdc (A is posi-
tive).

(4) If the set is operating at a constant load
and voltage and during an eight-hour period the change
in ambient temperature does not exceed 60 F, the
set frequency should not drift beyond 1/2 of one per-
cent of rated frequency. The above requirement as-
sumes that the set temperatures were stabilized
at the initial and final ambient temperatures.

4-22

ali%n the control unit in accordance with[ paragrap

NOTE
If the drift in paragraph (4) is excessive,

realign the control unit following the

procedure outlined inm.

(5) At constant ambient temperature, constant
load, constant voltage and constant barometric pres-
sure, the set frequency should remain within a band-

width of 1 percent of rated frequency far a period of
4 hours. If this bandwidth has been exceeded, re-

(6) If the preceeding solutions to the specific
problem do not resolve the problems, replace and
repair the control unit, actuator [(paragraph 3-42).
or load measuring unit [(paragray 6] as required.

c. Removal.

(1) Tag and disconnect electrical connectors
to governor control unit.

(2) Remove nuts (1[figure 4-15), lockwashers
(2), nuts (3), lockwashers (4) and bracket (5), threaded
E)Od ?(6) and lift governor control unit from mounting
racket.

d. Disassembly.

(1) Disassemble governor control unit (7
through 58) only as is necessary for inspection, test-
ing, and replacement of parts.

NOTE

Disassembly and repair of the electric gov-
ernor control unit at the field level is re-
stricted to removal of the cover, connectors,
potentiometers and test jacks. Further dis-
assembly requires unpotting which can be
pe?formed by depot maintenance personnel
only.

(2) Remove screws (7) and lockwashers (8) and
carefully lift cover and situate at angle to prevent
potting compound from contacting variable resistors
and connectors.

CAUTION

Flash goi nt of potting compound is 515°F
(268. 3 C). Do not allow oven to reach

this temperature. The melting tempera~
ture of potting compound is 165°F (73.8 C).

(3) Place governor control unit in oven and
bake at +180°F to 185°F (+82.2 C to +85 C) for 11 to
12 hours.
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Figure 4-15. Governor Control Unit, Exploded View (Sheet | of 2)
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. Screw

L ockwasher

Nut

L ockwasher

. Bracket

. Threaded rod
Screw

L ockwasher

Nut

10. Nut

11. Tooth lockwasher
12. Potentiometer (R18)
13. Nut

14. Nut

15. Tooth lockwasher
16. Potentiometer (R16)
17. Nut

18. Nut

19. Tooth lockwasher
20. Potentiometer (R15)
21. Nut

22. Nut

23. Tooth lockwasher
24. Potentiometer (R15)
25. Nut

26. Nut

27. Tooth lockwasher
28. Potentiometer (R11)
29. Nut

CRENOUNHWN

30. Nut

31. Tooth lockwasher

32. Potentiometer (R12)

33. Spacer

34. Sealing washers

35. Nut

36. Tooth lockwasher

37. Test jack

38. Screw

39, Lockwasher

40. Gasket

41. Electrical connector (P2)
42. Screw

43. Lockwasher

44. Gasket

45 Electrical connector (P5)
46. Screw

47. Lockwasher

48. Gasket

49. Electrical connector (J3)
50. Screw

51. Lockwasher

52. Gasket

53. Electrical connector (Pl)
54. Cover

55. Namepbate

56. Gasket

57. Printed circuit board assembly
58. Housing

ME 5-6115-485-34/4-16

Figure 4-15. Governor Control Unit, Exploded View (Sheet 2 of 2)

WARNING

Wear protective glasses and asbestos
gloves when removing governor control
unit. Hot potting compound will cause
severe turns should it come in contact
with the skin.

(4) Remove governor control unit from-oven.

(5) Slowly lift cover (54) with attached parts
and printed circuit board (57) from housing (58).

(6) Place printed circuit board on a drain
board and allow to cool.

(7) Remove screws (38, 42, 46, and 50) and
lockwashers (39, 43, 47, and 51) attaching connect-
ors (41, 45, 59, and 53), gaskets (40, 44, 48, and
52) and cover (54).

(8) Disassemble remaining components

mounted on cover in accordance with index num-
bers 9 through 37.
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e. Cleaning, Inspection, and Repair.

(1) Clean housing and cover with dry cleaning
solvent (Federal Specification P-D-680) and dry with
filtered compressed air.

(2) Clean electrical components with a clean,
Lilnt—free cloth lightly moistened with an approved
solvent.

(3) Visual e¥ inspect cover and housing for
cracks dents, defective paint and other damage.

%) Inspect potentiometers for cracks, lawns,
and other damage.

(5) Inspect electrical connectors for bent or
broken pins, cracks, burns, and other damage.

62) Inspect printed circuit board assembly for
cracks, breaks, burned or damaged components and
cold solder joints.

(7) Inspect al wiring for burned, chaffed, or
damaged insulation and loose connections.



(8 Repair housing and cover as follows:
(@) Straighten dents and warping.

(b) Remove defective paint and cor-
rosion. Treat and paint.

(9) Repair wiring harness as follows: If
the wiring harness has sustained damage and re-
quires repair or rebuild, refer to[figures 4-16]
(50/60Hz as required for layout identification
and material requirements and [Appendix_A] for
detailed soldering and replacement procedures.

(10) Test and repﬁﬁ%circuit board
components using figur , 4-20, 4-21,
and 4-22 as appropriate.

11) If any soldered component on the printed
circuit( b())ard m)lljst be replaced, refer to

A for detailed soldering and replacement procedures.
f. Assembly.

(1) Assemble governor control unit in re-
verse order of remova procedures usmgm

[4-T5] as a guide.
NOTE

Prior to installing assembled governor
control unit in housing and pouring pot-
ting compound, perform tests (subparagraph
g.) below.

(2) After completing assembly, repeat tests
0.(2), (3), (4) (checks only), (5) and (6).

(3) After final assembly, use an ohmmeter
to check for open circuit between each pin on all
connectors and each test point and the governor
control unit housing. There shall be no sign of

continuity.
g. Testing.

CAUTION

Unpotted governor control unit printed
circuit board must be positioned as speci-
fied in step (1) below.

) _(12) Position governor control unit printed
circuit board as shown in[figure 4-Z3]

(2) Perform resistance test as follows:
(@) Turn potentiometers (RIl, R12, R14,

R15, R16 and R i 15) to the full clock-
wise position. 1B Toore

adjustable resistors (R2
and R10! to mid-range.

TM 5-6115-465-34
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) (c) Using an ohmmeter, check resistance
of points in [fable 4-Z]for specified values.

NOTE

Observe polarity of connections specified
in the table. Return potentiometer to
clockwise position after each check.

() Perform magnetic amplifier bias test as
follows:

(& Install governor control unit in
test circuit illustrated in
NOTE

Frequency of power source (Gl) must con-
form to frequency of governor control
unit being tested.

(b) Turn potentiometers RIl, R12, R14,
R15, R16, and R18 to full clockwise position.

(c) Adjust RIl and R12 to obtain a bal-
anced reading of 450 milliamperes on M2 and M3.

(’(\Z? Turn R12 to full clockwise. Reading
of M2 and M3 shall be 0 to 300 milliamperes and
shall be balanced within 50 milliamperes.

o ((2 Turn R12 to full counterclockwise
position. eading of M2 and M3 shall be 600-1000
milliamperes and be balanced within 50 milliamperes.

(f) Adjust RIl and R12 as in step(c)
above and lock for remainder of test.

(4) Perform frequency sensing test as
follows:

_ (&) Install the trol unit
in test circuit as shown Jﬁgm

(b) Apply 5705 to 62.5 Hz, 120 + 2 volts
ac to P1-A and P1-B.

F(C)I' Adjust Rb so the resistance between
P1-M and P.-T is 250 ohms.

(d) Reduce the frequency of the applied
120 + 2 volt squIy until M2 and M3 balance. The
frequenc)y shall be 57-58Hz (375 to 425 Hz on 400
Hz sets).

(e) Adjust Rb so the resistance between
P1-M and P1-N is 250 ohms.

(f) Increase the frequency of the ap-
plied 120 £ 2 volt supply until M2 and M3 balance.
The frequency shall be 64-65 Hz.

{5) Perform rectifier bridge and feedback
winding tests as follows.
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Table 4-2. 50/60 Hz GOVERNOR

P1
CONNECTION

E-G (E+)
R-G (R+)
F-G (F+)
J-H (J+)
T-P (T+)

Uu-S (U+)

Table 4-3.

Pl
CONNECTION

E-G (E+)
R-G (R+)
F-G (F+)
J-H (J+)
T-P (T+)

Uu-S (U+)

4-26 Change 5

POTENTIOMETER
POSITION

R18 counterclockwise

R16 counterclwkwise

R15 counterclockwise

R14 counterclockwise

CONTROL UNIT RESISTANCE TEST VALUES

NOMINAL
RESISTANCE  (OHMS)

5100

2180
12.180

6000
31,000

6500
5500
120
650
Less than 0.2 ohm
2200
2600
525

ALLOWABLE RESISTANCE

RANGE (OHMS)
3400 - 6800
1950 - 2400

11,000 - 13,000
5000 - 7000 .

30,000 - 32,000
5500 - 7500
4500 - 6500

100 - 140

500 - 750
1400 - 3000
1800 - 3400
450 - 600

400 Hz ELECTRO-HYDRAULIC GOVERNOR CONTROL UNIT RESISTANCE TEST VALUES

POTENTIOMETER
POSITION

R18 counterclockwise

R16 counterclockwise

R15 counterclockwise

R14 counterclockwise

NOMINAL
RESISTANCE  (OHMS)

4850

1400
11,480

4160
29,160

4660
5500
120
650
Less than 0.2 ohm

1950
2150

520

ALLOWABLE RESISTANCE

RANGE ~ (OHMS)
3400 - 6300
1200 - 1700

10,000 - 12,000
3500 - 5500
27,000 - 319000
4000 - 5500
4500 - 6500

100 - 140

550 - 750
1400 - 2500
1500 - 2800
450 - 600
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|

TERMINATION TERMINATION
WIRE TERM. TEAM. | wiIRE | wine cuT-
NO. FROM | FIND FIND #1800
(REF) NOY o wo. l'wo. | taeei
(REF) (REF)
1 -8 AT (] 22.00
2 P1-A A2 . 22.00
) P1.K K 1 20.00
4 "L A14 s 20.00
5 n182 Al-8 . 18.50
P ™2 RIS . 8.00
7 R12-3 A7 . 24.00
a R141 A8 e 20.80
o aa A28 N nso NOTES:
10 R11-1 A1-10 . 20.00 ’
1 s AN ¢ 20.00 . INSTALL CABLE STRAPS, FIND NO. 7, AT 1.8 INTERVALS AND AT EACH
12 R121 . .00 CABLE SREAKOUT.
13 R143 A1-13 . 20.00 :
I g:_:‘ ::"; : i;_‘;g 2 CRIMP STYLE TERMINALS. FIND NO. 5, SHALL BE IN ACCORDANCE WITH
e - e . e MIL-STD484, AEQUIREMENT 1.
" PN Ly . 2.80 2 CONOUCTOR ENDS WITHOUT TERMINALS OR CONNECTORS SHALL B8
- e Az M n% STRIPPED .28 INCH AND TINNED IN ACCORDANCE WITH MIL-STD-484,
19 ™3 AY-19 e 18.00 REOUIREMENT NO. 8.
2 ™ R142 . 200
n A20 AL . 7.80
A e o] I 4. SOLDER ALL CONNEGTONS I ACCORDANCE WTH MILSTD-484,
] PN AL s 22.00
» AN R101 s 2.00 s EACH WIRE SHALL BE PERMANENTLY AND LEGIBLY IDENTIFIED AT RACH
» R183 e 1
x il PR ; zntg END OF THE WIRE.
a Pi-M ™ 4 13.00 e INSTALL INSULATION SLEEVING, FIND NO. 8 OVER EACH SOLOER CON-
fod PG Ar-28 e 8.0 NECTION TO CONNECTORS (FIND NO. 1,23 AND 4) AND HEAT SHAINK TO
3 Ris2 A3t s 8.50 A FIRM FIT. SLEEVING SHALL EXTEND OVER WIRE INSULATION AT A MING-
32 a1-c 5 A1CY . 4.00 MUM of .26 IN.
n P-C A1) e 2.00
ol P2A AY-34 & 2.0 1 REFERENCES:
bod n-o A1-38 e 24.00 FOR ELECTRICAL WIRING DIAGRAM, SEE DRAWING 69730
Ed TPC A1-38 8 19.00 FOR ELECTRICAL SCHEMATIC DIAGRAM, SEE DRAWING €0-729
1% PsC ™we ™ 850
38 PO A3 s 18.00 Y FOR INTERPRETATION OF:
» re-0 ™o . 7.00 REFERENCE DESIGNATIONS FOR ELECTRICAL AND ELECTRONICS
40 TPS A1 e 18.00 AND ENTS, SEE ANS Y32.16
“ Ps-8 ™s ¢ 10.00 DIMENSIONING AND TOLERANCING, SEE ANS Y14.5
@ ™A A142 s 18.00
Q PLE Ar143 . .00
“ P1-R Ar44 [} 2.00
. ”-s R1BJ s 12.00
- Q2 A1-€2 s 6.00
o s A1-82 s 5.00
a8 oA TRA e 16,50
“ 2 R183 . 11.00
50 A2C AY-80 . 11.00
8 B0 Ai-Bi N 22.00
52 8C A1-82 . 22.00
5 R16-2 R16-3 [ 6.50
54 ac s A1-C2 . 4.00
% .y A8 s .00
5 RIS At44 ° 1850
™ Y A133 . 19.00
% A7 % s 80
e Al 2 . 9.60
o A8 R10-2 . 680
FIND cope owg PART OR ary NOMENCLATURE ]
NO. [ SYM [IDENT | SIZE [ IDENTIFYING NO. | REGD OR DESCRIPTION SPECIFICATION
1 M . 0-602¢6 1 CONN,RECEPTACLE PN M8 3102R-108L4P
2 " . 095024 1 CONN,RECEPTACLE.PN MS 3102R-148-8P
3 " . 94023 1 CONNRECEPTACLE.PN M8 3102A-148-28
. ™ . 00-502:6 1 CONN,RECEPTACLE.PN MS 3102R-22-14P
1 M 26098101 2 TERMINAL,LUG CRIMP STYLE,COP.,
TIN PLD, INSULRING-TONGUE, BELL-
MOUTHED, TYPE i1, CL 1. 2218 TERM.
$IZE, NO. § STUD 8128
6 . AR WIREELEC, TYPE C-20,108°C, 1000 V MILW-10876/2
? [ Y an STRAP,CABLE ADJ 881 ELLINCHING,
PLASTIC, TYPE 1, CL 1, 1.6 MAX 8OL
DIA, NATURAL
8 . oL AR INSULATION SLEEVING, ELEC,HEAT MIL-+23083/2
SHRINKASLE POLYVINYL CHLORIDE FLEX,
CROSSLINKED, .125 MiN 1D, AS SUPPLIED,
0832 MAX iD X 028 WALL. AFTER
UNRESTRICTED SHRINKAGE, AR L
AL R A4IR L8w Gdila aa sas
E 091 1YoV 1D (&
[Eigure Z2-16 50/60 Hz Governer Control Unit Wiring Harness, Drawing No. 69-731 (Sheet 2 of 3)
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Figure 4-17.

400 Hz Governor Control Unit Wiring Harness,

Drawing No. 69-814 ( Sheet 1 of 2)
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WIRE TERM. TERM. | WIRE WIRE CUT|
no. | smom lemo | 7o | emo | emo | cenare
(REF) NO. NO. NO. (REF)
(REF) (REF)
1 r-8 Al [ ] 22.00
2 P1-A A1-2 [ ] 22.00
5 R182 ALS . 18.80
8 ™2 R181 [ ] .00
7 R123 At-7 [ ] 24.00 PP,
s R141 A1-S . 20.80 TEs:
9 5B-A A28 [ ] R
0 il o : g4 1. INSTALL CABLE STRAPS FIND NO. 7, AT 1.8 INTERVALS AND AT EACH
" 1 A H foyed CABLE BREAKOUT.
12 R11-
" mies A : J® 2. CAIMP STYLE TERMINALS, FIND NO. § SHALL B8 IN ACCORDANCSE
i ane e H S WITH MIL-STD 484, REQUIREMENT 18,
N 4 e S | 3. COMDUCTOR ENOS WITHOUT TERMINALS OR CONNECTORS SHALL 85
s iy s H 1 STRIPPED .26 INCH AND TINNED IN ACCORDANGE WITH MIL-STD484,
aor | B A H a% AEQUIREMENT NO. &.
) o
» m ey H " 4 SOLDER ALL CONNECTORS IN ACCORDANCE WITH MIL-STD484,
x oo ot H o REQUIREMENT NO. 8.
n are e H oyt 8 EACH WIRE SHALL BE PERMANETLY ANO LEGIBLY IDENTIFIED AT
bt nr | R10-1 o 2.00 EACH END OF WiRE
> R183 A1-28 . 19.00
6 INSTALL INSULATION SLEEVING FIND NO 8 OVER EACH SOLDER
2 igH N : Mﬁ_ﬁ CONNECTION TO CONNECTORS (FIND NO. 1,2.3, ANO 4) AND HEAT
r P"-G A1-28 M 2.00 SHRINK TO A FIRM FIT. SLEEVING SHALL EXTEND OVER WIRE
2 R162 A131 . '.:w INSULATION A MINIMUM OF .28 IN.
32 ac | s A M 4.00 .
3 S aa - B 7. REFERENCE:
3 e an H no FOR ELECTRICAL WIRING DIAGRAM, SEE DRAWING 80413
% s e s foped £OR ELECTRICAL SCHEMATIC DIAGRAM, SEE DRAWNG 89817
bt e e H e & FOR INTERPRETATION OF:
n e o H .~ REFERENCE DESIGNATIONS FOR ELECTRICAL AND ELECTRONICS
x o ol : b PARTS AND EQUIPMENTS, SEE ANS Y32.16.
0 T™s A1-40 . “:m DIMENSIONING AND TOLERANCING, SEE ANS Y14.8
41 rs-s8 ™ [ 10.00
42 TPA A1-42 [ ] 18.00
a r.e At43 s .00
“ PI-R A1-44 [} 23.00
4“4 PI-R A1-44 [ ] .00
&8 Pi-s R183 [ ] 12.00
P Qz € Av-€2 o 6.00
47 [ov 2 ] A1-82 [ ] 6.00
¥ PoA A s 10.00
49 P1-F R183 [ ] 11.00
50 A2C A1-80 M 11.00
(1) 8-0 AL-B1 [ ] 22.00
82 8B-C A1-82 [ ) 22.00
5 RS2 Rie3 s e
54 Qa2C 5 At-C2 [ ] 4.00
s PI-U A118 N 2.00
87 R151 Al-44 [ ] 1880
58 P28 A133 (] 19.00
50 AV7 w3 [ ] .80
60 A8 02 N 9.50
[ 1] A8 R10-2 [ ] 6.80
FIND CO0E  owa samTOm ary noMENCILATURE
NO SYMm IDENT SIZE IDENTIFYING NO. | REQD OR DESCAFTION SPECIFICATION
1 ™ . 0024 1 CONN;RECEPTACLE PN M8 31020-108L4P
2 " s 08024 1 CONN RECEPTACLE.PN M8 3102R-148-8P
3 " . ' CONNRECEPTACLE PN M8 3102014828
i W N 89-602-5 ) CONN_RECEPTACLE PN M8 3102022145
5 MS 26006101 2 TERMINAL LUG.CRIMP STYLE,COP.,
TIN PLD, INSUL. RING-TONGUE, BELL-
MOUTHED, TYPE I, CL 1, 2218 TERM.
$IZE NO. 8 STUO S1ZE
[ [ AR WIRE ELEC. TYPE C-20, 106°C, 1000 V MILW-10878/2
7 MS 3387-1-9 AR STRAP,CABLE ADJ, SELF-CLINCHING,
PLASTIC, TYPE 1,CL 1, 1.8 MAX BOL DIA.
MATURAL
s . cL an | insutaTioN sLEEVING, ELEC, HEAT L-+-2008372
SHRINKABLE POLYVINYL CHLORIDE, FLEX
CROSSLINKED, .125 MIN 1D, AS SUPPLIED,
.082 MAX 1D x .028 WALL, AFTER UN-
RESTRICTED, SHAINKAGE, AR L

ME 8-8115-406-34/4-17 (2)

Figure 4-17. 400 Hz Governer Control Unit Wiring Harness, Dwg. No. 69-814, (Sheet 2 of 2)
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Power transformer (T1)
Fiiter reactor (L2)
Filter reactor (L1)
Fixed capacitor (C7)
Resistor (R23)

Resistor (R5)

Dgwer tranaistor {O'\

Power transistor (Qz)
Reactor

Transformer \T2)
Silicone rectifier (CR5)
Silicone rectifier (CR8)
Silicone rectifier (CR4)
Silicone rectifier (CR3)
Fixed capacitor (C9)

Resistor (R20)

Resistor (R22)
Magamp (AR1)
Silicone rectifier (CR7)
Silicone rectifier (CR9)

. Resistor (R37) (50/60 Hz)

Silicone rectifier (CR8)
Silicone rectifier (CR10)

LS 2o ss ‘v---v,

II"k vmmg

35

24, Panel assembly

25. Adjustable reslstor (RIO) (50/60 Hz o

28, Silicone rectifier \\.,xu.a;
27, Silicone rectifier (CR16)
28, Silicone rectifier (CR17)
29, Silicone rectifier (CR18)
30. Silicone rectifier (CR11)
31. Silicone rectifier (CR12)
32. Silicone rectifier (CR13)

29  Qilisanae rectifier (CR14)

34, Fixed capacitor (ce)

35. Selenium rectifier {CR2)
36. Power resistor (R1)

37, Adjustable resistor (R2)
38. Power resistor (R1A)

39, Fixed capacitor (Cr) (400 Hz unit only)

AN  TPiwad canacitor (C3)

av. 1i1XCG Capalaill (e

41, Printed circuit board
42, Fixed capacitor (C2)

\ N
nly) -

&P ‘“/

43, Resistor (R8)
44, Resistor (R4)
45, Capacitor (C5)

Figure 4-18.

Governor Control Unit Printed Circuit Board
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f

.
3 cx0 Cre GBI

-Q1ry

Ly

=
ELEC REF ELEC REF
DESIG  DESCRIPTION DESIG  DESCRIPTION
ARl MAGAMP R1, RIA RESISTOR, POWER
c2 CAPACITOR, FIXED R4,R8,
C3, C4 CAPACITOR, FIXED R22,R37 RESISTOR
C5 CAPACITOR, FIXED RS RESISTOR ‘
C6 CAPACITOR, FIXED R2, R10  RESISTOR, ADJUSTABLE
oy} CAPACITOR, FIXED R11 RESISTOR, VARIABLE
c9 CAPACITOR, FIXED R12 RESISTOR, VARIABLE
CR2 SELENIUM RECTIFIER R14 RESISTOR, VARIABLE
CR3-CR18 RECTIFIER, SILICON R15 RESISTOR, VARIABLE
J3 CONNECTOR, RECEPTACLE R16 RESISTOR, VARIABLE
L1 FILTER REACTOR R18 RESISTOR, VARIABLE
L2 FILTER REACTOR R20 RESISTOR, MIL-R-26/4
L3 FILTER REACTOR R23 RESISTOR
Pl CONNECTOR, RECEPTACLE T1 POWER TRANSFORMER
P2 CONNECTOR, RECEPTACLE T2 TRANSFORMER
P5 CONNECTOR, RECEPTACLE TP1 - TP4 CONNECTOR TEST JACK
Ql, Q2 TRANSISTOR, POWER, TPA-TPD
Al PRINTED WIRING BOARD ASSY
A2 PANEL ASSEMBLY
NOTES:
1. REFERENCES: 3 WIRE NUMBERS SHOWN ARE FOR REFERENCE ONLY
£ UNIT ASSEMBLY, SEE DWG. 68700 A DATA FOR WIRE NO. 1 THRU 28. 31 THRU
rg ﬁmnc DIAGRAM SEE DWG 60720 S5.AND 57 THRU 61: SEE DWG 60731
FOR WIRING HARNESSSEE DWG 69814 B.DATA FOR WIRE NO. 2 30 AND SBSEE
2 FOR INTERPRETATION OF: DWG NO. 68700,
REFERENCE DESIGNATIONS FOR ELECTRICAL AND
ELECTRONICS PARTS AND EQUIPMENTS, SEE C DATA FOR NO. 62 THRU 66: SEE
ANS Y3216, DWG NO. 68736,

ME 5-6115-485-24/4-19

Figure 4-19. 50/60 Hz Governor Control Unit Wiring Diagram, Dwg No. 69-730
4-30
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I l S050%
L
—idns)
, J J LA~ 7 ) s LD
L D e o
A [31 i mie . T,T‘

[ T~ g.;- AL ) ~ |
ELEC REF ELEC REF

ESIG DESCRIPTION DESIG DESCRIPTION
Al PRINTED WIRING BOARD ASSY R2, R10 RESISTOR, ADJUSTABLE
A2 PANEL ASSEMBLY R4, R8, R22 RESISTOR
AR1 MAGAMP RS RESISTOR
(o] CAPACITOR, FIXED Rii RESISTOR, VARIABLE
(o} CAPACITOR FIXED R12 RESISTOR VARIABLE
Cce, C9 CAPACITOR, FIXED R14 RESIS'I‘OR, VARIABLE
c? CAPACITOR R15 RESOSTOR, VARIABLE
CR2 SELENIUM RECTIFIER R16 RESISTOR, VARIABLE
CR3 THRU 16 RECTIFIER SILICON R18 RESISTOR, VARIABL, E
J3 CONNECTOR, RECEPTACLE R20 RESISTOR MIL-R-26/4
L1 FILTER REACTOR R23 RESISTOR
1.2 FILTER REACTOR R37 RESISTOR
L2 FILTER REACTOR T1 POWER TRANSFORMER
L3 FILTER REACTOR T2 TRANSFORMER
n1 AIANMIEAMAN NDEADTIMA AT MDA TLUIDTT TN ANANNEREATAAD TRET TANWY
ri CUNINDVAVE, nn\.nru'u.ur. AN ANV LT VUININDUVIVIN, LI L Jaauhhy,
P2 CONNECTOR, RECEPTACLE TPD MIL-C-39024/10
PS5 CONNEC'POR, RECEPTACLE TP1 THRU TP4 CONNECTOR, TEST JACK
Q1, Q2 TRANSISTOR, POWER, NPN, 2N3773 MIL-C- 39024/10
R1, R1A RESISTOR, POWER - MIL-R-26/3
NOTES

1. REFERENCES: 32 WIRE NUMBERS SHOWN ARE FOR REFERENCE ONLY;

FOR CONTROL UNIT ASSEMBLY, SEE OWG 68-800
FOR SCHEMATIC DIAGRAM SEE DWG 09812
FOR WIRING HARNESS, SEE DWG 80814

2 FOR INTERPRETATION OF:
REFERENCE DESIGNATIONS FOR ELECTRICAL AND
ELECTRONICS PARTS AND EQUIPMENTS, SEE
ANS Y3216

A. DATA FOR WIRE NO. 1,25 THRU 28, 31 THRU 56, AND 57
THRU 61,SEE DWG 69814

B DATA FOR WIRE NO 28, 30, AND 56, SEE DWG 66-800

C, DATA FOR WIRE NO 6286, SEE DWG 66 801

ME 5-6115-465-34/4-20

Figure 4-20. 400 Hz Governor Control

Unit Wiring Diagram Drawing No. 69-833
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COMPONENTS REFERENCE LIST

ELEC REF DES DESCRIPTION
AR1 MAGAMP

c2 CAPACITOR, FIXED

c3.ca CAPACITOR (SEE NOTE 1)
cs CAPACITOR FIXED

cs CAPACITOM, FIXED

c? CAPACITOR FIXED

c9 CAPACITOR.FIXED

CR2 SELENIUM RECTIFIER
CR3 THRU 18 RECTIFIER, SIL.ICON

] CONNECTOR,RECEPTACLE
u FILTER REACTOR

L2 FILTER REACTOR

%] FILTER REACTOR

” CONNECTOR,RECEPTACLE
2 CONNECTOR,RECEPTACLE
L] CONNECTOR,RECEPTACLE
Q1,02 TRANSISTOR,POWER,NPN, 203773
RLR1A RESISTOR,POWER, MIL-R-28/3
R2,R10 RIESISTOR, ADJUSTABLE
R4,R8,A22,RI? AESISTOR

RS RESISTOR

R11 RESISTOR, VARIABLE

A2 RESISTOR, VAFHIABLE

A4 “RESISTOR VARIABLE

R1S RIESISTOR, VARIABLE

R16 RESISTOR,VARIABLE

A18 RIESISTOR, VARIABLE

R20 FIESISTOR - MIL-R-28/4
R23 RESISTOR

T POWER TRANSFORMER
Ay} TRANSFORMER

TPA THAU TPD CONNECTOR,TEST JACK
TP1 THRU TP4 MIL-C-39024/10

s sovoe] . T2

®

.!x‘

© e

o

4]
1o

i

—f
P

EXACT VALUE DETERMINED DURING TEST, SEE TEST PROCEDURE
OWG 69-737
NOMINAL VALUES: C3-8uF
Ca =4 QF

CB SHALL BE 30 LiF 10 120 UF NON-POLARIZED TANTALUM. EXACT
VALUE DEPENDS ON GOVERNOR APPLICATION.

THROTTLE CLOSED 8Y CURRENT INCREASE IN COIL A-8. OPEN
THROTTLE DECREASES OUTPUT OF TRANSDUCER.

ACTUATOR PISTON ATTACHED TO ENGINE THROTTLE.

REFERENCES:
FOR CONTROL UNIT ASSEMBLY, SEE OWG 88700
FOR WIRING DIAGRAM, SEE DWG 09730
FOR WIRING HARNESS, SEE DWG 00731

ALL COMPONENTS SHOWN OUTEBIDE THE DOTTED LINES AIRE FOR
REFERENCE ONLY.
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eev

N e

ENTenErERENCELIEY
ELEC REF DES DESCRIPTION
ARY MAGAMP
(-] CAPACITOR (SEE NOTE 1)
c CAPACITOR, FIXED
8,09 CAPACITOR, FIXED
(1) CAPACITOR, FIXED
CR2 SELENIUM RECTIFIER
CR3 THRU 18 RECTIFIER SILICON
8 CONNECTOR, RECEPTACLE
[§] FILTER REACTOR
2 FILTER REACTOR
[&] FILTER REACTOR
” CONNECTOR RECEPTACLE
r2 CONNECTOR,RECEPTACLE
r” CONNECTOR,RECEPTACLE
Q1,a2 TRANSISTOR, POWERNPN,2NIT73
R1,RTA RESISTOR,POWER,MIL-A-280
R2.R10 RESISTOR,ADJUSTABLE
A4,R8,AR22 RESISTOR
RS RESISTOR
(13 RESISTOR VARIABLE
m2 RESISTOR, VARIASLE
R4 RESISTOR,VARIABLE
LAY RESISTOR,VARIASLE H
R16 RESISTOR,VARIASLE
R18 RESISTOR,VARIABLE
R20 RESISTOR - MIL-A-28M
R23 RESISTOR
n3? RESISTOR
mn POWER TRANSFOFIMER [
T2 TRANSFORMER
TPA THRU TPD CONNECTOR,TEST JACK
TP THAU TP MIL-C-30024/10 :
NOTES:

EXACT VALUE DETERMINED DURING TEST, SEE TEST PROCEDURE
OWG 80-818
NOMINAL VALUES: C3 = SAIF

CB SHALL BE 30AIF 10 120 UF NON-POLARIZED TANTALUM. EXACT
VALUE DEPENDS ON GOVERNOR APPLICATION.

THAOTTLE CLOSED BY CURRIENT INCREASE IN COIL A-8, OPEN
THROTTLE DECREASES OUTPUT OF TRANSDUCER.

ACTUATOR PISTON ATTACMHED TO ENGINE THROTTLE.

REFERENCES:
FOR CONTROL UNIT ASSEMBLY, SEE DWG 09-800
FOR WIRING DIAGRAM, SEE DWG 00-813
FOR WIRING HARNESS, SEE OWG 00-814

FOR: INTERPRETATION OF:
REFERENCE DESIGNATIONS FOR ELECTRICAL AND
ELECTRONICS PARTS AND EQUIPMENTS, SEE ANS Y32.18
GRAPHIC SYMBOLS FOR ELECTRICAL AND ELECTRONICS
DIAGRAMS, SEE ANS Y32.2

ALL. COMPONENTS SHOWN OUTSIDE THE DOTTED LINES ARE FOR
REFERENCE ONLY.

ME 5-6115-465-34/4-22
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TM 5-6115-465-34

TO 35C2-3-446-2
NAVFAC P-8-826-34
TM 06858B/06859D-34

GOVERNOR
CONTROL UNIT
PRINTED CIRCUIT
BOARD

TI

Ll 0.020 INCH

/—FISH PAPER

XO.OIG INCH
SHEET METAL

rF

ME 5-6115-406-34/4-23

Figure 4-23. Positioning of Unpotted Governor Control Unit During Testing

4[ L-ﬁ ERNOR
wzesav( e CONTROL UMIT
i n2
= C o
" ®
L-w [-)
Rie SOVERNOR
o ACTUATOR

4
/’
/

’

o™ ‘-’S-“‘I:[:l

@ P OO

(+)
272 .SvOC
=)

sl<lelfe]2l>z]=]-[*]- [z]e] ~I~[c]~]=]=]

J2

LEGEND:

Gl POWER SOURCE
M2 MILLIAMMETER, DC, 0-1000 MA
M3 MILLIAMMETER, DC, 0-1000 MA

ME 5-8115-406-244-M4

Figure 4-24. Governor Control Unit Magnetic Amplifier Bias Test Circuit
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3

2

[ 'IE’( i
.I:lolqlalolnlnﬂ

2_14

i

LEGEND:

Gl POWER SOURCE

~a

M2 MILLIAMMETER, DC, 0-1000 MA

M3 MILLIAMMETER, DC, 0-1000 MA

Rb POTENTIOMETER. 10 TURN, 500 OHM 5 WATT
Rc RESISTOR, FIXE , 250 OHM, 5 WATT

RESISTOR. FIXE.), 250 OHM, 5 WATT

el e
A
(]
4o % ®
Ri4 GOVERNOR
_ o ACTUATOR
® @
& 3 +
. ! m e
® .
| Nye <
' s
| [ 4 [
A (+) ) ry

ME 5-8115-466-34/4-28

Figuré 4-25.  Governor Control Unit Frequency Sensing Test Circuit

a) Install_governor control unit in test
own InLTigUTE 428

(b) Turn R14 and R15 to full counterclock-
wise position.

(¢) M5 shall indicate -5 to -7 milliamp-

circuit as

eres.

(d) Adjust R14 clockwise until indication
and M2and M3 are balanced.

(e) Place SWI in the LOW position M3
shall indicate 600 to 840 milliamperes. M3 shall in-
dicate 0 to 300 milliamperes. M5 shall indicate less
than 0 to +1.5 milliamperes.

(f) Place SWI in the HIGH position M3
shall indicate 0 to 300 milliamperes. M3 shall indi-
cate 600 to 840 milliamperes. M5 shall indicate
less than 0 to -1.5 milliamperes.

(6) Perform paralel winding test as follows:

é?) Install governor control unit in test
circuit as shown i .

é?) M2 shall indicate O to 300 milliamp-
eres. M3 shall indicate 600 to 840 milliamperes.

(c) Reverse polarity of connections to
pins J1-E and J1-G.

d) M2 shall indicate 600 to 840 milliamp-
eres. M3 shall indicate 0 to 300 milliamperes.
h.  Potting.

(1) Check al connections and if any have been
bored for test purposes, or if any defective compon-
ents have been replaced, the effected area and com-
ponents must be coated with polyurethane resin to
prevent oxidation or other corrosion The coating
must be of a minimum thickness of 0.007 inch and air
bubble entry so the applied polyurethane must be
controlled so that the legibility of component coding
and identification is not impaired.

(2) Check connections of printed circuit board
to cover.

(3) Place the container in a temperature con-
trolled oven. Set the oven temperature at +180 to +185°
F (+82.2 C° to + 85° C) and allow the container to soak
11 to 12 hours or until potting compound is completely
melted.

(4) Prior to installing the printed circuit board,
remove the container from the oven and make sure that
insulation paper is positioned next to the container
shell,

4-35
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M2
M3
M5
Re
Rg
Rh
Ri
Rj
Rk
Sw1
Vi
T

TE
6OV AC
{
n GOVERNOR
120z 2v( el = CONTROL UNIT
T Ri2
CIs, °
L{]]
o o Q)
4 'y GOVERNOR
o | ACTUATOR
Z @ ngs A
(@ ®
1
n s '
g \\ o
3 ~o A H:}— A
2|1 @ Thp :
(v){A] g L \ *qe c
2 i o p—(M3)—{ 0
t‘: | € €
: (+) w4 v v
o 272 .8vOC
R vz )
LEGEND:
Gl POWER SOURCE, AC

MILLIAMMETER, DC, 0-1000 MA
MILLIAMMETER, DC, 0-1000 MA
MILLIAMMETER, DC, ZERO CENTER, (-10)-0-(+10)MA
RESISTOR, FIXED, 5000 OHM, 1 WATT
RESISTOR, FIXED, 82 OHM, 10 WATT
RESISTOR, FIXED, 82 OHM, 10 WATT
RESISTOR, FIXED, 15 OHM, 5 WATT
RESISTOR, FIXED, 15 OHM, 5§ WATT
RESISTOR, FIXED, 35 OHM, 5 WATT

SWITCH, ROTARY, 3 POSITION, 1 POLE, 1 AMP
POWER SOURCE, DC

AUTOTRANSFORMER, 2:1 RATIO

ME 5-8115-485-34/4-26

Figure 4-26. Governor Control Unit Rectifier Bridge and Feedback Winding Test Circuit
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TO 35C2-3-446-2
NAVFAC P-8-625-34
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GOVERNOR
120 + 2V Gi % CONTROL UNIT
1 R12
— 5 °
ul R11
FE=EL-1 ) o Q)
= F |~ Rie GOVERNOR
. TS'TD.E_'E — n?s ACTUATOR
+ . H J3
DR
K o
:E: ‘:a\\ R18 :
™M \\O = E
N e . B8
P h ~q¢ :q
(R} ! B—f1)—{D
S X N4 3
;: L +) J8 48
o 27+ 5VDC
bvnad — {__\
J1 2 ‘!
LEGEND:
Gl: POWER SOURCE o
M2 MILLIAMMETER, DC, 0-1000 MA
MS MILLIAMMETER, DC, 0-1000 MA
Rf RESISTOR, FIXED, 50,000 OHM, 1 WATT

Figure 4-27. Governor Control

(5) Using heavy gloves and safety glasses,
slowly Tower the printed circuit board into the
potting compound.

WARNING

Use care not to splash hot potting com-
pound on operating personnel. It can
cause severe injury.

(6) Position the printed circuit board and
allow compound to cool.

~__(7) When compound has cooled and is substan-
tially solid, install top cover and hardware.

i. Installation. Install governor control unit
i rder of removal procedures. Refer to
for approximate position of controls
when connecting linkage.

NOTE

Desired speeds must be obtained by trial
and error adjustments of Tinkage, posi-
tion of control arm and performing the

alignment procedures in[paragrapn 4-7].

~J. Alignment Procedure. See for
identification of controls and perform the follow-
ing procedures.

ME 5-0115-488-24/4-27

Unit Parallel Winding Test Circuit

(1) Set R11, R14, R16 and R18 rheostats at
mid-point.

(2)

(3) Set RI12 approximately 3/4 turn counter-
clockwise.

Set R15 full counterclockwise.

(4) Refer to Organizational Maintenance Manual
and start engine. If engine oscillates rapidly,
adjust R16 and R18 until operation is stable.

(5) Once set has been stabilized, adjust R1
rheostat on control panel to obtain 60 Hz.

(6) Connects dc voltmeter with 0-10 volt
range across test points 3 and 4, Test point 4 is
positive. Adjust R14 until voltage across test
points 3 and 4 is zero at no load.

(7) Connect dc voltmeter across test points
1 and 2. Test point 1 is positive. Adjust RI1
for zero volts at 60 Hz at no load. Repeat
adjustment until voltage across test points 1
and 2 and 3 and 4 is zero and frequency is 60 Hz.

NOTE

If test points 1 and 2 cannot be zeroed,
they must be reduced to a minimum.

Change b 4-37
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Figure 4-28. Approximate Position Of Controls For Connecting Actuator

(8) Adjust R12 to give approximately 5 volts
across test points A and B.

(9) Ad%ust R15 for optimum transient perfor-
mance. Fully clockwise position is maximum Toad

measurement gain.

(10) Set R18 and R16 for stabilized perfor-
mance at all load conditions. For optimum per-
formance R18 should be set as far counterclockwise
as possible without causing an oscillation for
any setting of RI5.

4-38

(11) Increasing the load measurement gain
R15 (turning in a clockwise direction) will im-
prove transient performance; therefore, It
should be adjusted as high as possible. The ad-
just ment of RI18, Rl6, and R15 are interdependent.
For any position of R18, there is an optimum po-
sition for R16. Therefore, to improve transient
performance, Increase the frequency gain by turn-
ing R18 clockwise. If a hunt develops, readjust
R16 for stability. If no hunt develops, apply
and reject load to check for stability under
transient conditions.
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MANUAL SPEED | O
CONTROL 4

MANUAL THROTTLE
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LINKAGE
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Figure 4-28.1. Approximate Position of Controls for Connecting Actuator (Effective with Serial No. RZ70001 and Kz00001 thru

KZ02752)
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POSITIONnTRANSDUCER

AC POWER IN ON P1
CONTROL VALVE " PN ASB

OC POWER IN CIRCUIT- PS
\

AN

d RI8 RI6 RI3 Ri4
g@ [ @) g@ gﬁ
\>-// \>-7/

8 @)
\\‘_? "7/} =
-
FREQ GAIN / THROTTLE POS MAGNETIC AMPL BIAS
R18-Cw FEEDBACK GAIN FEEDBACK-R14 LEVEL - R12 CCW B

TO INCREASE piacw TO 0 VOLTS — TEST INCREASE TEST PTS
INCREASE PTS. 3-4 \ A & B 3-1/4-4 VDC
LOAD MEASUREMENT FREQ NULL R
GAIN R15-CW TO 0 VOLTS - TEST
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4-7.1 coverNor CONTROL UNIT  (MEP-114A).

a. General.

(1) The electric governing system is a speed
(frequency) sensing system used to maintain constant
engine speed and generator output frequency during
periods of unchanging load and when Toad additions
or deletions occur. The system consists of a
control unit, magnetic pickup and an electric
throttle actuating unit. The engine speed signal
is obtained from a magnetic pickup mounted in the
flywheel housing in close proximity to the flywheel
ring gear. The frequency of the pickup signal is

proportional to engine speed Figqure Z-30.1 shows

the functional theory of operation.

(2) The control unit has four distinct cir-
cuits; pickup signal amplifier, frequency reference
oscillator, phase comparator and output circuit.

(a) The Frequency Reference Oscillator is
voltage controlled. The frequency setting Is
adjusted by applying zero to 10 volts at the
Frequency Reference Oscillator input. The internal
frequency adjust provides this voltage setting when
the control unit is in operation. The Reference
Oscillator does not maintain a constant frequency.
It deviates from its nominal frequency as the engine
speed changes during load changes. The Reference
Oscillator is forced by the Phase Comparator to
track the amplified pickup signal representing
engine speed. The voltage representing speed
error is the amount of voltage required to drive
the Reference Oscillator off frequency in propor-
tion to the engine speed deviation.

(b) The Phase Comparator Circuit receives
signals from the Pickup Signal Amplifier and the
Reference Frequency Oscillator and compares the
difference in frequency. The Phase Comparator
measures the amount the engine signal is ahead
or behind the Reference Oscillator signal. Its
voltage output is used to force the Reference
Oscillator to the same frequency as the signal
from the engine. The Phase Comparator output
is proportional to the speed error. The gain
control is used to couple the Phase Comparator
output to the Reference Oscillator. By increas-
ing the coupling, a small voltage change from
the Phase Comparator represents a large frequency
change and vice-versa.

(c) The Output Circuit allows governing by
introducing a temporary drop during a load change
for stability purposes. It has an adjustable means
to control the magnitude and time constant of the
drop to match the dynamic characteristics of the
engine. The output current switching portion of
the circuit provides current to drive the actuator
The output transistor is switched on and off at a
frequency of 200 Hz. This is above the natura
frequency of the actuator. The actuator responds

TM 5-6115-465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

t0 the average current from the transistor and moves
in proportion to position the engine throttle. The
output transistor is switched on-and off to reduce
power dissipation.

b. Malfunction.

The following procedures are to be performed with
the Governor Control Unit in the generator set.

(1) Connect the breakout cable between
wiring harness plug P17 (1, [fiqure 4-30]2) and the
electric governor.

(2) Using a digital voltmeter, make the
voltage readings in[fable Z4-4 at the breakout
cable plug. All readings are measured between
the terminal and ground. Terminals F, G, H and T
are ground.

c. Removal.

(1) Disconnect electrical connector P17

(1,Fiqure 7-3012) .

(2) Remove 4 hex head screws (2), lock
washers (3) and nuts (4).

(3) Remove the control unit.
d. Installation.

Install the Governor Control Unit in reverse order
of removal procedures.

e. Adjustment Procedure.

(1) Disconnect the actuator linkage rod from
the engine fuel shutoff Tlever.

(2) Pl ace the generator set START-RUN-STOP
switch (located on the generator set control panel)
in the RUN position.

(3) Place the generator set BATTLE SHORT
SWITCH (located on the generator set control panel)
in the ON (override) position.

(4) Beginning at the fully counterclockwise
position, rotate the engine fuel shutoff Tever in
a clockwise direction until a slight resistance is
felt; hold the lever in this position.

NOTE
This resistance Is the fuel Injection
pump’s internal governor linkage hook
engaging the metering valve arm.
(5) Move the actuator lever to the “full fuel”

position. This is the direction against the spring
resistance (fully counterclockwise).

Change 5  4-40.1
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Table 4-4.

Governor Malfunction Testing

TM 5-6115-465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

PROBABLE CAUSE OF

TERMINAL NORMAL VALUE NON-NORMAL READING CORRECTIVE ACTION
S 1.0 volt AC-RMS minimum 1. Defective magnetic pickup. 1. Replace magnetic pickup.
while cranking, 2. Gap too large between magnetic 2. Readjust magnetic pickup.
pickup and gear teeth.
3. Improper or defective wiring 3. Replace wiring harness.
to the magnetic pickup.
K 10.1 £ .20 volts DC while 1. D.C. power not connected or 1. Connect D.C. power supply;
energized (Internal regu - low battery voltage. replace D.C. battery.
lated D.C. Supply). 2. Frequency trim potentiometer 2. Replace Control Unit.
shorted, grounded or miswired.
3. Wiring error. 3. Replace wiring harness.
4. Defective control unit. 4. Replace control unit.
L Above 5.1 volts D.C. while 1. Frequency adjust set too low. 1. Turn Frequency adjust screw
running. (inverse speed clockwise.
error signal ). 2. Defective control unit. 2. Replace control unit.
Above 5.1 volts is under
speed signal. Below 5.1
volts is over speed signal.
On speed will indicate a
steady 5.1 volts.
N 8.5 to 9.5 volts D.C. while 1. Battery voltage may be too 1. Charge D.C. battery; replace
cranking. (Proportional low while cranking, D.C. battery.
actuator voltage ). 2. Defective Control Unit. 2. Replace Control Unit.
R 2.5 volts D.C. maximum 1. Output transistor open (defec- 1. Replace Control Unit.
while cranking, (Tran- tive Control Unit).
sistor voltage). 2. Defective Actuator. 2. Replace Actuator.
3. Error in wiring to Actuator. 3. Replace Wiring Harness.

(6) Measure the center to center distance between
the hole in the fuel shutoff lever and the hole in the
actuator lever. Adjust the rod ends on the threaded
linkage rod so that the center to center distance of the
rod ends is the same or slightly longer than that mea-
sured between the fuel shutoff lever and the actuator
lever. (The 3.75 dimension is only approximate. If the
linkage is too short, the actuator lever will attain the “no
fuel” position [full clockwise ] before the fuel shutoff
lever reaches its “no fuel” position; the fuel shutoff lever
will never reach “no fuel”. If the linkage is too long,
the actuator lever will reach its “full fuel” position
[full counterclockwise ] before the fuel shutoff lever
reaches its “full fuel” position; full load will not be
reached. ) It may be necessary to readjust the position
of the fuel shutoff lever and/or the actuator lever to
accommodate the center to center distance of the rod
ends and to assure complete fuel shutoff and full load
operation. Fuel shutoff and actuator lever adjustments
will be covered under replacement procedures. Tighten
the nuts on the linkage rod against the rod ends to main-
tain proper spacing,

(7) Return the generator set START-RUN-STOP
switch to the STOP position and the BATTLE SHORT
switch to the OFF position.

(8) Reconnect the actuator linkage rod end to
the engine fuel shutoff lever.

(9) Adjust the control unit gain control to its
approximate mid-range position.

(10 ) Adjust the control unit stability control
to its fully counterclockwise position.

(11 ) Adjust the generator set frequency adjust
potentiometer (pot) (located on the generator set con-
trol panel ) to mid-range.

(12) Using a small screwdriver, turn the 22 turn
frequency adjust potentiometer on the control unit
(located on the left side vertical face of the control
unit) counterclockwise (opposite increase arrow) to
obtain the lowest possible reference oscillator frequency.
This will give the lowest possible engine governed speed.

NOTE

Two people will be required to adjust the
control unit. Ensure that the actuator
linkage rod and all levers are securely
fastened and move freely (without binding)
before opearing the engine. Manually over-
come the actuator until adjustment of the
control unit will be made with the engine
operating in a no-load condition.

(13) Start the engine, manually operating the fuel
shutoff lever.

Change 7 4-40.3
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(14) Turn the control unit frequency adjust
screw clockwise until the proper engine speed is
obtained. Several turns may be required. The
generator set frequency adjust pot should now have
sufficient adjustment travel to cause the generator
set frequency meter to indicate beyond both of its
extreme Tlimits (388-412 Hz).

(15) If the engine is unstable as indicated
by continuous movement of the actuator lever, turn
the control unit gain control counterclockwise
until stability is obtained as indicated by a
stationary actuator Tlever. Readjust the control
unit frequency adjust screw to the proper engine
speed.

(16) Turn the control unit gain control clock-
wise until the engine becomes just unstable; back
the gain control counterclockwise until the engine
is again stable.

(17) Turn the control unit stability control
clockwise until the engine becomes just unstable;
back the stability control countercloclcwise until
the engine is again stable.

NOTE
The governor is now set to a nominally
good operating point.

(18) Adjust control unit gain, stability and
frequency under various load conditions and Toad
changes to obtain the desired gwerning character-
istics.

(19) When the el&tric governor system is
properly adjusted, the Tocknuts on the control unit
gain and stability controls should be tightened.

4-7.2 ACTUATOR UNIT.
a. Removal.

(1) Disconnect electrical connector P22, (1,
[aure Z4=3013) .

(2) Disconnect the actuator lever from the
actuator linkage rod by removing the hex head cap
screw (2), flatwasher (3), and the self-locking
nut (4).

NOTE

It may be necessary to remove the actuator
bracket to gain access to the hardware
securing the actuator to the actuator
bracket. If this is not necessary, proceed
to paragraph (3). If removal is required,
then proceed as follows:

(a) Loosen the drive belt of the engine
alternator.

(b) Remove the two hex head screws (5) and
lock washers (6) securing the actuator bracket.
through spacers (7), to the engine through the
alternator mounting bracket.

(3) Disconnect the actuator from the actuator
bracket by removing two hex head screws (8), flat-
washers (9), lockwashers (10) and nuts (11)

Remove the actuator.

b. Testing.

(1) Using an ohmmeter, check for continuity
between pins A and B and pins C and D. Replace
actuator if there is no continuity.

4-40.4 Change b

(2) Check for short circuit between each pin
on the connector and the housing. Replace actuator
if any pin is shorted to case.

b. Testing.

(1) Using an ohmmeter, test for continui-
between pins A and B on the connector.

(2) If the circuit is open discard the magne-
tic pickup.

c. Installation

(1) Rotate the engine mtil the’ top land of
one gear tooth is in Tine with the center of the

threaded hole in the flywheel housing.

(2) Replace the magnetic pickup (3) into the
threaded hole in the flywheel housing until the
tip contacts the top of the gear tooth. Back the
magnetic pickup out one-half to three-quarter turn
and secure with the Tocknut (5) provided.

(3) Connect electrical connector P23 (1)

c. Installation.

(1) Position the actuator Tever (12,[Frcure
[Z=3713) roughly horizontal by loosening the nut on
the splined shaft end of the actuator lever, rotat-
ing the Tever and tightening the nut.

(2) Align the actuator with the two holes In
the actuator bracket, secure the actuator to the
actuator bracket with two 3/4-inch Tlong hex head
screws (8), flatwashers (9), Tock washers (10) and
nuts (11)

NOTE

If the actuator bracket has not been
removed, proceed with paragraph (3). If
the bracket must be installed, proceed
as follows:

(a) Insert the spacers (7) through the
alternator mounting bracket.

(b) Secure the actuator bracket to the
engine by inserting the two 1 1/2-inch long hex
head screws (5), Tlockwashers (6), into the ap-
propriate holes 1in the actuator bracket, through
the spacers (7) and into the threaded holes in
the engine; tighten the two screws.

(c) Adjust the drive belt of the engine
alternator to the required tension and secure the
alternator.

(3) Attach the actuator lever to the actuator
linkage rod with the 1 1/4-inch Tlong hex head cap
screw (2), two flatwashers (3) and the self-locking
nut (4).

(4) Connect electrical connector P22 (1).
4-7.3 ELECTRIC GOVERNOR MAGNETIC PICKUP.
a. Removal.

(1) Disconnect electrical connector P23 (1,

(faure 7-3015).

(2) Loosen locknut (2) and unscrew the
threaded magnetic pickup from the flywheel housing
(3). Remove the magnetic pickup.
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1. (P17) \\\\\\\
2. Hex head screws (4) &
3. Lockwasher (4) N

4. Nuts (4) l
5. Control unit
I

Figure 4-30.2. Governor Control Unit Removal and Installation
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3. Flywheel Housing

1. (P23)
2. Magnetic Pickup

Figure 4-30.4. Magnetic Pickup Removal And Installation
Change 5 4-40.7/(4-40.8 Blank)
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Section 1. INTERCONNECTING WIRING HARNESSES

4-8. GENERAL.

The interconnecting wiring harnesses provide
electrical interconnection between generator set
control devices and the control cubicle assembly.
Each interconnecting wiring harness consists o
connectors, terminals, and wires. The wires of
each harness are strapped together to conserve
space, prevent unnecessary movement, and pro-
vide ease of removal and installation. Wiring
harnesses which are internal to an assembly ar
not covered in this section. Refer to the mai nten-
ance paragraph for the assembly for internal
wiring harness repair procedures.

4-9. TACTICAL RELAY ASSEMBLY TO SPECIAL
RELAY ASSEMBLY WIRING HARNESS.

a. Refer to the Operator and organizational
Maintenance Manua for removal, cleaning, inspec-
tion, and repair procedures of tactical relay as-
sembly to specia relay assembly wiring harness.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer to[figure 4-30]

for layout, identification, and materia requirements
andlm for detailed soldering and replace-

ment procedures.

c. Refer to the Operator and Organizational
Maintenance Manua for installation instructions.

4-10. SPECIAL RELAY ASSEMBLY TO STATIC
EXCITER WIRING HARNESS.

a. Refer to the Operator and organizational
Maintenance Manual for specia relay assembly to
static exciter wiring harness removal, cleaning,
inspection, and repair instructions.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer to
for layout, identification, and material require-
ments and_AppendiX A for detailed soldering and re-

placement procedures.

c. Refer to the Operator and Organizational
Maintenance Manual for wiring harness installation
procedures.

4-11. LOAD MEASURING UNIT TO TACTICAL
RELAY ASSEMBLY WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for load measuring unit to
tactical relay assembly wiring harness removal,
cleaning, inspection, and repair instructions.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer to

for layout, identification, and material requirements
and[Appendix A for detailed soldering and replace-
ment procedures.

c. Refer to the Operator and Organizational
Maintenance Manua for wiring harness installation
instructions.

4-12. GOVERNOR CONTROL UNIT TO HYDRAULIC
ACTUATOR UNIT WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for governor control unit to
hydraulic actuator unit wiring harness removal,
cleaning, inspection, and repair instructions.

b. If the wiring harness has sustained dam -o
and requires repa:? or rebuild, refer t
for layout, identification, and material requwements
andlm for detailed soldering and replacement
procedures.

c. Refer to the Operator and organizational
Maintenance Manua for instalation instructions.

4-13. AC POWER CONTROL WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for ac power control wiring
harness removal, cleaning, inspection, and repair
instructions.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer t

for layout, identification, and material requirements
andl%m for detailed soldering and replace-
ment procedures.

C. Refer to the Operator and Organizational
Maintenance Manua for wiring harness installation
instructions.

4-14. EXCITER CONTROL WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for exciter control wiring harness
removal, cleaning, inspection, and repair instruction.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer t

for layout, identification, and material requirements
andm for detailed soldering and replace-
ment procedures.

c. Refer to the Operator and Organizational

Maintenance Manual for wiring harness installation
procedures.

4-41
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Figure 4-31. Special Relay Assembly to Static Exciter Assembly Wiring Harness, Drawing No. 72-2220
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Figure 4-33. Governor Control Unit to Hydraulic Actuator Unit Wiring Harness,

Drawing No. 72-2282




TM 5-6115-465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

are LATE & 2N
St e ©

P PP
= AN }
TN

P22

P23
™ 19.00
¢ neao (67
SEE NOTE 1
@”" @"' @R\” .25 MIN
M TN / \_\{_ L4/ N
} Y [T 777777 NN\ K
Y.

5 VTN
77777 NI

”"’”’\\\Mi- 2/
"‘ noTE 3 A3 é} e

Figure 4-33.1. 400 Hz Electric Governor System Wiring
Harness Assembly Drawing No. 84-704
(Sheet 1 of 2)

Change 5 4-44 .1



TM 5-6115465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

o0Tes:

THAT INTERYALS SHALL NOT EXCEED 6.00

8. TIEDOWN STRAPS FinD MO.
3.00 APART AND AT ALL BPEAKONTS.

§. CONNECTORS FIND w0
.9 MIGN CHARACIEARS.

1. ALL CONDUCTOR ENDS SHALL BE STRIPPEC 50 ¢
BEFORE ASSEMBLY USING SOLOER FImD w0, 12.

12,

12 4NO VINNED

CLECTRICAL COWNECTIONS SWALL 8€ SOLOERED 1 ACCORDANCE Vi TH
MIL-STO-NSH REQUINEMENT 9 USING SOLDER FIND %0
3. WIRE MARKING SWALL 3E 1N ACCORDANCE witw MIL-w 5088 ERCEPT

13 SHALL OF LOCATED APPRORIMATELY

1.8,10, 01, SNALL OE MARKED wiTW REFERENCE
OLSIGNATIONS SwOWN 1N ACCORDANCE Wi TH WIL-STD-130,USING

6. CXTEWSION. FIND WO S SHALL DE MARNED "431° I ACCORDINCE
WITH MIL-STD-130.USING 25 NIGH CHARACTERS.

VIRE RUNNING LI 3T

. CONNECTOR,FInO NO.

OARD MARKER. FIND MO 2. 5MALL BE MARKED WiTh PART N
“30884/R3-2005" 14 ACCORDANCE WITW MIL-STD- 130

FOR INTERPRETATION OF:
ORAWING, SEE DOO-STD-+CO.

FILL COMPLETE INSIOE AREA OF CONMECTOR EATENSION . F1N0 %0, 8
VITH POTTING COMPOUND .FIND m0. 1S

Vi, SHALL BE 1N ACCORDANCE wiITh #S3i0R,
IBSERT ARRANGEMENT IDSL us.
SEAL UNUSED MOLES 1N GROWMLTS OF CONNECTORS . #1ND MO, 1 AND 10,
WITH PLUGS . FIND MO, 16.

TRE CONOUCTORS OF wIRE WUMBERS 13 1N, 13 AND 21 swart o€
TUISTED TOGETHER AND SOLCERED. TWE conucno- S‘ﬂu 8¢ covertd
SITH HEAT SHRUNK INSULATION SLEEVING. FIND NO. 17, Tuis
COMNECTION SWALL BE POSITIONED TO CLEAR TWE PIII':D LIE]E
lg::b;“(lﬂu LFIMD NO. 3 PRIOR TQ POTTING iN ACCORDANCE wiTh

TER INLTION TCRMINATION
e ¥ ving
w0 At oo | 0 10 '.'o" (e | * o
| L WEP) 8- 4311 1.9 9
2 [FIEd1Y) [T 4312 1.%0 9
E] (JUMPER) re-» 431-) 1,80 )
) LIuMpER) TR 431-4 180 9
L] RIVIAIG AJ)-$ [ 22 00 e
[) x10831¢ 43i-6 P17y 22 00 .
4 KIOuQIC AJi.7 PI7-X 22 00 L]
0 %2716 Pe-M PI7-R 24 00 1y
9 103816 ?8-n P17.-¥ 26.00 L)
10 P81AI6 [THS PI7-C 20 "
1 PS3G116 ?8-0 P76 2% 00 I
12 {JumPLR) P8y e-F 2 00 9
13 (JuUmMPCR) P8-G —_ V.50 9
" (JUMPER) T 1.50 9 SEE NOTE 4
i5 £ JUNPER ) (T3 —_ 1.50 9
16 K122046 P71 P23-4 31 00 I } rersten
1] [YEETYT 217 9218 3t 68 4 J i
'8 (JumpER) r22-0 P2 ¢ 3 00 "
19 X 126416 P17-8 »22-4 Si 00 W
Z. Ki27A16 PI7-0 $22-0 51 00 4
2t { JUMPER) re8-S - 1 50 9 SEE NOTE 12
(K 423051/7-108-C | AR | 19SULATION SLEEVING 187 10 4S SUPPLIED MIL-1-23053/7
10 ¥S25251.16 8 | PLUG €80 SEAL (22-16 WIRE SIlE)
[ TYPELCL 1.GR 01 ] ar [ seaLing (nweoynp vIL-5-22586
[ u5086/2 16-9 AR | wiRE ELECTRICAL 16 AWG wWT MIL-¥-50R6/2
13 ¥$1367-7-9 AR [ STRAP TIEDOWR
12 SNEURRP2 AR | soLoem Q0Q-3-574
" SEE 40TE 10 1| conntcron s uG P23 MIL-C-3018
) »SII06RINS 63 V| conmecton PLUG r22
299 AR | winE ELECTRICAL 10 AWG. WHT Wi -v-$086/2
¥$3-.) 16 1| AoAPTER
5362012 V| A0aPTER
uS3057 164 | JcLawe canie
C ]st-ug? ] ELTENSION CONNECTOR
wS3106A2%-20P | CcomnEcTON PLUG re
C |83 2012 | FANTCO wiRiING BOARD ASSY.LOAD SHARING 431
wulul6/) 3 | eanp wanaen gLann MiL-B- 4346/
451106820 295 1| conmicCTon PLUG P17
ok "o :..:"'.:.II"'"':'. wiciicatiOn

Figure 4-33.1.

4-44 .2 Change 5

400 Hz ETectric Governor System Wiring

Harness Assembly Drawing No.

84-704

(Sheet 2 of 2)




TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06858D-34

uint TERNINAT I OW fare | e [
PARKING o Tmow|ruow] osm | means
mn [y | ® 1w o
s2ot1e JPr0-a] v Bevi-agl s 1 o Jrers  Joeunck
SNEVe | P10-8 12-92 21.50
(222510 Trr0-C TN 5.9
nme | r0-p 11-41 19.00
neEe rio-y 12-91 .00
[IC AT LT =Y i} S 25.50 WOTES:
L]
nymes? 2110 2.2 1. ML SOUDERED COMMECTICKS SWALL BE 1N ACCORDAMCE WITHW MIL-STD-434,
_mmu 17-4% 'lo 25.30 REQUIRERENT 5.
 L1ine LPI0°G 1 ; :—3—% 2. INSTALL STAAPS, FIND KO. 9. AT 3.0 MAKINUM INTERVALS AMD AT
AL ot e e * £ACH CABIE DREAK-OUT. 7
TR G T ,"g 3. WIRE WARKING TO € 11 ACCORDANCE WiITH MIL-4-3088 EXCEPT THAT
1 . LENGTH BETMEEN GROUPS OF WMBLRS SHALL MOT EXCEED & INCMES.
LZ1pe P10+ 3 17 225 A, CRIKPED TERMINALS SMALL WEET THE PERFORMAKCE REQUIRENSKTS OF
AL P10-e . :: niL-T-7928.
P 124 1 3750 T oraca S. INSTALL END SEAL PLUGS, FIHD MO 2 1N \BUSED WOLES OF
-AeALe__1P10-1 . o Tes ] COMMECTOR, FikD MOS 1 ANO 3.
233112 1010-0 s B S EE T TR 6. INTERPRET DRAING PER WIL-STE-100.
[ x21518 ] 010-1 -0l ? 38.00 pLace
..llnli_ﬂ!" 2421 7 38.00 .m_l‘ 7. REFEREMCES
L ""‘l‘ :::: ;:59-—3—'——- a) FOR WIRING DIGPRN, SEE ORMMING 72-2205.
210 . ») FOR SCHEMATIC DIAGRAN, SEE CRAMING 72-2.08 AND. 72-2269.
P5eL1e | P10-¢ o= 3.5 _|reo ) D 72-2269
[rs0210 [ P10~ - 0|
197314 _jProm 41-€ 31.50 SLACK -
| x99c1e_| Pro-u 41-f 31.50 ] 11 W5086/2-12-9 | A T WiRE, ELECTRICAL. 12 M6 Wii-w-soses2 |
nine P10 } T .50 f |: e -szso;ﬁ;m A: ITE::'IIIL LY !j 13 T
[ x110618 L10-e -4 31,50 Jouack o
n, 4=y 31.50 | rep £325036-113 | 1 | TERMINAL LUG, S/t STUD 12 Mk
m:m a-t |3 ¢ |51.% ) | 7 1525036-110 | 1Q | TemminaL tUG, 3/8 STUD, 16 MK
o & -16-9 | am | wimE, ELECTRICAL, 16 MG N1|A-5086/2
s_] ns25034-153 | ¢ 16 A
4 (mcT YSED)
)] - 1 24l
2. 1-1k 13 L PLUG, END SEAL. ELEC, COMM,
1 -2 | 1l COMMECIOR. PLUG. ELFCTRICAL P10
Fo|  fcoe oo | par o o NPENCLATURE
| 0 S |SDENT | SI2E| IDENTIFYING MO | REQD OR DESCRIPTION SPEC IF ICAT 10N MTERIAL
e o UIST OF maTERIAL e - o
ME 5-6115-465-34/4-34 (1)
Figure 4-34. AC Power Control Wiring Harness, Drawing No. 72-2259 (Sheet 1 of 2)
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NOTES:
1. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE WITH MIL-STD-454,
REQUIREIMENT &
2. INSTALL STRAPS, FIND NO. 4, AT 3.0 MAX. INTERVALS.
3. WIRE MARKING TO BE IN ACCORDANCE WITH MIL-W-5088 EXCEPT THAT LENGTH
30.00 BETWEEN GROUPS OF NUMBERS SHALL NOT EXCEED § INCHES
4. INSTALL END SEAL PLUGS, FIND NO. § IN UNUSED HOLES OF CONNECTOR
FINO NO. 1 AND 2.
5. INTERPRET DRAWING PER MIL-STD-100.
8 REFERENCES
o) FOR WIRING DIAGRAM, SEE DRAWING 72-7206
b) FOR SCHEMATIC DIAGRAM, SEE DRAWINGS 72-2200
FOR PRECISE UNITS, 72-2200 NAD 72-2200
FOR UTILITY UNITS, 722206 AND 72-2277
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o] ko |og|  PeTon | ROREVCLATURE
Y0 [y |10DF [SI2E] IDENTIFYING | GR CESCRIPTION SPECIFICATION [ MATERIAL
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4-15. SPECLAL RELAY ASSEMBLY TO FAULT
LOCATING INDICATOR WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for specia relay assembly to
fault locating indicator wiring harness removal,
cleaning, inspection, and repair procedures.

b. If the wiring harness has sustained damage
and requires repair or rebuilding, refer to figure 4-

36 for layout, identification, and material require-
ments an A for detailed soldering and re-

placement procedures.

c. Refer to the Operator and Organizational
Maintenance Manual for wiring harness installation
instructions.

4-16. SPECIAL RELAY ASSEMBLY TO CONTROL
CUBICLE ASSEMBLY WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for specia relay assembly
to control cubicle assembly wiring harness removal,
cleaning, inspection, and repair procedures.

b. If the Wring harness haa sustained damage
and requires repair or rebuild, refer t
for layout, idetificatton, and material requirements
an for detailed soldering and replace-
ment procedures.

c. Refer to the Operator and Organizational

Maintenance Manual for wiring harness installation
instructions.

TM 5-6115-465-34

TO 35C2-3-446-2
NAVFAC P-8-625-34
TM06858B/06859D-34

4-17. PRECISE RELAY ASSEMBLY TO GOVER -
NOR CONTROL UNIT WIRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for precise relay assembly to
governor control unit wiring harness removal,
cleaning, inspection, and repair instructions.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer to
for layout, identification, and material requirements
an for detailed soldering and replace-
ment procedures.

c. Refer to the Operator and Organizational Main-
tenance Manua for wiring harness installation instruc-
tions.

4-18 . SPECIAL RELAY ASSEMBLY TO PRECISE
RELAY ASSEMBLY WRING HARNESS.

a. Refer to the Operator and Organizational
Maintenance Manual for special relay assembly to
precise relay assembly wiring harness removal,
cleaning, inspection, and repair instructions.

b. If the wiring harness has sustained damage,
and requires repair or rebuild, refer to

for layout, identification, and material requirements
andm for detailed soldering and replace-
ment procedures.

c. Refer to the Operator and Organizational

Maintenance Manual for wiring harness installation
instructions.

4-49
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Figure 4-37. Special Relay Assembly to Control Cubicle Wiring Harness, Drawing No. 72-2248
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CHAPTER 5
GENERATOR REPAIR INSTRUCTIONS

Section 1. CONVENIENCE AND PARALLELING RECEPTACLES AND WIRING HARNESS

5-1. GENERAL.

a.  All models of the generator set are equipped
with a 125 volt, 15 amp convenience receptacle. The
receptacles equipped with a spring loaded weather
cover and protected by a 15 amp circuit breaker,

b. The paralleling receptacles permit intercon-
nection of the voltage regulator assemblies of two or
more generator sets for parallel operation. They
are part of the convenience and paralleling recept-
acles wiring harness.

5-2. CONVENIENCE RECEPTACLE AND
CIRCUIT BREAKER.

Refer to the Operator and Organizational Main-
tenance Manual for convenience receptacle and cir-
cuit breaker maintenance instructions.

Section I1.

5-4. GENERAL.

a  The load connection group consists of the
voltage reconnection board, the main load contactor,
the load terminal board, and the current trans-
formers.

b.  The voltage reconnection board consists of
a stationary terminal board and a movable link-type
board. It provides a means of connecting the two
coils of each phase of the generator assembly to pro-
vide al specified output voltages. Simultaneoudly, it
reconnects al other circuits necessary to convert
the generator set from 120/208 to 240/416 Vac
operation.

c. The voltage reconnection board is connected
to the load terminal board through a three-pole
three-phase main load contactor. This contactor is
controlled by the circuit breaker switch of the con-
trol cubicle assembly. The main load contacts will
automatically open when any of the protective de-
vices actuate or when the START-RUN-STOP switch
is placed in the STOP position.

d.  One lead of each of the two coils of each gen-

5-3. CONVENIENCE AND PARALLELING
RECEPTACLES WIRING HARNESS.

a  Refer to the Operator and Organizational
Maintenance Manual for convenience and paralleling
receptacles wiring removal, cleaning, inspection,
and repair instructions.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer to

for layout, identification, and material requirements
an for detailed soldering and replace-
ment procedures.

c. Refer to the Operator and Organizational

Maintenance Manua for installation instructions for
the wiring harness.

LOAD CONNECTION GROUP

phase pass through a three-window current trans-
former. The proportiona current induced in the
transformer is used by the static exciter and voltage
regulator assembly as a current boost. The leads
then pass through a second three-window transformer.
The proportional current induced in this transformer
is used in the load measuring unit and the ammeter
and watt-meter circuit of the control cubicle. The
leads of two of the generator phases then pass through
a single-window crosscurrent transformer. The cur-
rent induced in the crosscurrent transformer is used
for reactive power compensation during parallel
operation. Local voltage sensing and adjustment are
accomplished across a single coil of the remaining
phase.

5-5.  VOLTAGE RECONNECTION BOARD ASSEMBLY

Refer to the Operator and Organizational Mainten-
ance Manual for voltage reconnection board assembly
removal, maintenance, and instalation procedures.
5-6. MAIN LOAD CONTACTOR.

a Remova.

erator phase is connected directly to the voltage re-

) ire (1) Remove screws (1[figure 5-3), lockwashers
connection board. The remaining two leads of each

(2), and flat washers (3) to remove termina covers (4).

5-1
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Figure 5-2.

Main Load Contactor, Exploded View (Sheet 1 of 3)
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ME 5-6115-464-34/5-2 (2)
ME 5-8115-486-34/5-2 (2)

Figure 5-2.

54

Main Load Contactor, Exploded View (Sheet 2 of 3)
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Figure 5-2.

Main Load Contactor, Exploded View (Sheet 3 of 3)

5-5



TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

(2) Tag and disconnect electrical leads to
terminals.

(3) Disconnect wiring harness connector
from main load contactor connector.

~ (4) Remove nuts (5) and screws (6) to remove
main load contactor.

b. Disassembly.

(1) Thoroughly clean the exterior of the con-
tactor with a clean, lint-free cloth moistened with
an approved solvent. Blow dust and dirt from
crevices with compressed air.

(2) Disassemble main bad contactor in order

of the ascendin uence of index numbers (7 thru
86) assgned torTigure 52

c. Cleaning, Inspection, and Repair.

(1) Clean al parts with a clean, lint-free cloth
moistened with an approved solved.

(2) Check terminal covers (4) and housing (15)
for cracks, breaks, and other damage.

(3) Inspect chamber base §19), main base (46),
and main contact operator (31) for cracks, breaks,
and other damage.

(4) Inspect bndge assembly (25) for pitting,
corrosion, and other damage.

(5) Inspect contact assembly (38) for burns,
corrosion, melting and other damage.

(6) Inspect auxiliary operator (73) for cracks,

(7) Check core and rod (79), core and frame
(83), bracket assembly (60), and end plate (86) for
cracks, breaks, and other damage.

(8) Check coil (85) for swelling of encapsu-
lated material, burns, and evidence of corrosion.
Using an ohmmeter, check coil for continuity.

(9) Check economizing switch (63) for cracks,
corrosion, burns, and evidence of shorting.

(10) Check contacts of contact assemblies
(53 and 54) for corrosion, pitting, burns, and other
damage.

(11) Check connector and wire assembly for
cracks, stripped or otherwise damaged thr
burned or chaffed insulation, bare wires and other

damage. Refer tolAppendix Al references to solder
or repair wire and connector damage.

(12) Check al threads for crossing, stripping,
peening, and other damage.

5-6

(13) Discard gaskets (20, 14, and 13) and
spacer (78).

(14) Repair minor thread damage to parts
using thread chaser. Discard hardware with thread
damage.

(15) Remove minor pitting from contact sur-
faces of bridge assemblies with fine grit abrasive
paper or a fine file. Replace bridge assemblies if

deeply pitted.

(16) Replace any parts found defective or dam-
aged beyond repair.

d.  Assembly.

(1) Assemble core and frame (83), coil washer
(84), and cail (85).

% Install end plate (86) and loosely install
flat washers (82), lockwashers (81) and screws (60).

(3% Secure terminals (77) to auxiliary operator
(73) with lockwashers (76) and nuts (75).

(4) Install adhesive back spacer (78) (adhesive
side up) over core and rod (79).

(5) Secure core and rod to auxiliary Operator
with nut (71) and lockwasher (72).

(6) Insert 3U|de rods (70) through auxiliary
operator (73) and install return springs (74).

(7) Thread guide rods into core and frame (83)
until a sufficient length extends out the bottom to
loosely install lockwashers (69) and nuts (68).

(8) Install the economizing switch (63) onto
bracket 67? amd secure with lockwashers (62) and
screws (61).

(9) Loosely secure bracket (67) to core and
frame (83) with flat washers (66), lockwashers (65)
and screws (64).

(10) Fit bracket (60) over economizing switch

and secure to auxiliary asEerator (73) with screw (59),
flat washer (58), lockwashcer (57), and nut (56).

(11) Adjust assembled actuator assembly as
follows (4 IgLrE 53 )

(@ Install a suitable clamp across points
(A) and (B) of actuator assembly. Tighten clamp
sufficiently to insure that no air gap exists at points
(C) and (D).

(b) Tighten loosely installed screws (I).

(c) Remove clamp.
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Figure 5-3. Actuator Assembly Adjustment Points

(d) Insert a 0.150 + 0.010 inch feeler
gauge into the movable core gap.

(e) Adjust guide rods (2) until the gauge
is snug throughout the parimeter.

(f) Secure the adjustment by tightening
loosely installed nuts (3).

12) Install contact assemblies (54 and 53,
and cable clamp (52) and secure with flat
washer (51), lockwasher (50), screw (49), lock-
washers (46), and screws (47).

(13) Secure contact assemblies (38) to main
base (46) with flat washers (37), lockwashers (36),
and nuts (35). Install terminal washers (41), lock-
washers (40) and nuts (39).

(14) Install grommets (33), spacers (34), and
arc chutes (32).

(15) Install shims (30 and 29), springs (28),
bushings (27), and shims (26) onto bridge assemblies
(25). Secure bridge assemblies to main contact
operator (31) with retaining rings (24).

( 16 Checl)< preload of each contact as follows:

NOTE

Preload is checked by the initial break-
away of retaining ring (point (B)).

a) Using a force gauge, check each in-
dividual contact at its edge (point (A)). Preload
should be 1.5 to 205 pounds.

(b) If preload is not as specified, add or
subtract shims (26, 29, and 30,.

17) Ingtall actuator and connector assembly
(45, onto main base (46) and secure with
bushing (44), lockwashers (43) and screws (42).

(18) Install main contact assembly (23) and
secure with lockwashers i22) and nuts (21). Adjust
contact over travel as follows: (Segfigure 5-5 5

(8 Attach an ohmmeter to terminals
Al-A2 ad Ci1-C2.

(b) Insert a 0.035 inch feeler gauge into
core gap (point (A)).

(c) Energize coil by applying 24 Vdc across
connector pins A and B (sedfigure 5-6).
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Figure 5-5. Main Load Contactor Adjustments




(d) Adjust carrier bushing at point (B)
until continuity is indicated at terminals
A1-A2 and C1-C2.

(e) Secure adjustment by tightening nuts
.

(f) Recheck for continuity at a clearance
of 0. 035 inch and for open circuit at 0. 040 inch.

(19) Adjust economizing switch as follows:
(see[fiqure 5-5)

(&) Move loosely installed bracket (3) to
transfer switch.

(b) Check that the switch button is fully
depressed. and alow 0.010 inch clearance between
the switch button and the top operator (point (c)).

(c) Insert a 0.010 inch feeler gauge into
the core gap (point (A)).

d) App

ly 24 Vdc to connector pins A and

™ 5-6115-465-34
NAVFAC P-8-625-34
T.0. 3SC2-3-446-2

TM 06858B/06859D-34

(e) Bend the tab (point D[Tigure 5-5) of

bracket toward the switch until the switch actuates.

(f) Remove 24 Vdc, and then apply again
to insure that the switch actuates properly,

) Remove 24 Vdc and replace 0.010 inch
feeler gauge with 0.018 inch feeler gauge.

(h) Apply 24 Vdc again to check that the
switch does not transfer.

(i) Readjust if necessary,

(20) Adjust auxiliary contacts as follows: (see

[figure 5-5)

(@) Loosen nuts (4) and position lift comb
(5) so that the deflection on the guide leaf springs (6)
is nearly equa in the energized and de-energized
positions.

(b) Secure adjustment by tightening nuts
(4).

(c) Insert a 0.018 inch feeler gauge be-

tween the guide rod head and the operator (point E).
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A. Main Load Contactor Schematic

Disgram (Effective with Serial No.
RZ70001 and KZ00001 thru KZ02752)

A. Main Load Contactor Schematic Diagram
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A. Main Load Contactor Schematic Diagram

MES5-6115-465-34/6-6(1)

Figure 5-6. Main Load Contactor Schematic Diagram, Contactor to Load Terminals Wiring Harness,
Dwg. No: 72-2290, and Contactor to Reconnection Board Wiring Harness, Dwg. No.

72-2225 (Sheet 1 of 3)
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Figure 5-6. Main Load Contactor Schematic Diagram, Contactor to Load Terminals Wiring Harness, Dwg. No. 72-2290,
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Figure 5-7. Load Terminal Board Assembly, Explodod View



idi Apply 24 Vdc to connector pins A and B (see
[ figure 5-6).

(e) Bend the tab (point D,[figure 5-5) of bracket
toward the switch until the switch actuates.

(f) Remove 24 Vdc, and then apply again to in-
sure that the switch actuates properly.

g) Remove 24 Vdc and replace 0.010 inch feeler
gauge with 0.018 inch feeler gauge.

(h) Apply 24 Vdc again to check that the switch
does not transfer.

(i) Readjust if necessary.

i20i Adjust auxiliary contacts as follows: (see
[figure 5-5]

(8) Loosen nuts (4) and position lift comb (5) so
that the deflection on the guide leaf springs (6) is nearly
equal in the energized and de-energized positions.

(b) Secure adjustment by tightening nuts (4).

(c) Insert a0.018 inch feeler gauge between the
guide rod head and the operator (point E).

(d) Using an ohmmeter to determine continuity.
adjust the stationary contacts of the normally closed
contacts until they just touch the movable contacts
(sed figure 5-6] for contact positions).

(e) Replace the 0.018 inch feeler gauge with a 0.025
inch feeler gauge and recheck for open circuit of normally
closed contacts. Readjust if necessary.

(f) The normally open contacts are adjusted the
same as the normally closed contacts except that shims
are inserted into the core gap (point A).

21) Install chamber base lQ.F and gasket
(20)( ar?d secure with flat Wash(ers (18), Iockwashersg(l7)

and screws (16).

(22) Ingtall cover assembly (12) with receptacle
gasket (14) and base gasket (13) onto housing (15) and
secure with flat washers (11), lockwashers (10). screws
(9), lockwashers (8), and screws (7).

e. Installation. Install main load contactor in reverse
order of removal procedures.

! 5-6.1. MAINLOAD CONTACTOR (Effective with
Serial Number RZ70001 and KZO00001 thru
| KZ02752).

a. Removal.

(1) Remove screws (1 Figure 5-7A), lockwashers (2)

and flat washers (3) to remove terminal covers (4). Remove
nuts (5), lockwashers (6) and flat washers (7).

(2) Tag and disconnect electrical leads to terminals.

TM-6115-465-34
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(3) Disconnect wiring harness connector from main
load contactor connector.

(4) Remove nuts (8) and screws (9) to remove main
load contactor.

b. Disassembly.

(1) Thoroughly clean the exterior of the contactor with
a clean. lint-free cloth moistened with an aﬁproved sol-
vent, Blow dust and dirt from crevices with compressed
ar.

(2) Remove locking spacers (20), lockwashers (11)
and flat washers (12) to remove contact chamber (13)
and gasket (14).

(3) Remove spacers (25) arc chutes (16). nuts (17).
lockwashers ( 18), flat washers ( 19), bushings ( 20).
springs (21), bridge assemblies (22), bushings (23)
and washers (24).

(4) Remove spacers (25). screws (26). screws (27).
lockwashers (28). flat washers ( 29) to remove base

assembly (30), gasket (31) and insulation (32).

aé?) Remove screws (33). screws (34) and lock-
washers (35) and remove solenoid assembly (36) from
cover assembly (37). Remove gasket (38).

(6) Remove screws (39) and |ockwashers (40) and
remove switches (41) and connector (42) as an assembly.

(7) Remove screws (43) and lockwashers (44) to
remove switch operators (45). Remove nuts (46).
lockwashers (47) and screws (48) from operators (45).

(8) Remove screws (49) to remove end frame (50).
spring (51) and core and rod assembly (52).

(9) Remove screws (53). frame and spacer (54).
screws (55). micro switch (56) and frame and spacer (57).

(10) Remove frame and core assembly (58) and
washer (59) from coil assembly (60).

c. Cleaning. Inspection and Repair.

(1) Clean al parts with aclean lint-free cloth moisten-
ed with an approved solvent.

(2) Check terminal covers (4) and cover assembly
(37) for cracks, breaks and other damage.

(3) Inspect contact chamber ( 13) and base assem-
bly (30) for cracks, breaks and other damage.

(4) Inspect bridge assembly (22) for pitting.
corrosion, and other damage.

(5) Check core assembly (58), rod assembly (52).
frame and spacers (54 and 57), and end frame (50)

for cracks, breaks and other damage.
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Figure 5-7.1. Main Load Contact.or, Exploded View (Effective with Serial No. RZ70001 and KZ00001 thru KZ02752) (Sheet 1 of 3)
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Figure 5.7.1. Main Load Contactor, Exploded View (Effective with Serial No. RZ70001 and KZ00001 thru KZ02752) (Sheet 2 of 3)
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Figure 5-7.1. Main Load Contactor Exploded View (Effective with Serial No. RZ70001 and KZ00001 thru KZzZ02752) (Sheet 3 of 3)
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(6) Check coil assembly (60) for swelling of
encapsulated material, burns, and evidence of corro-
sion, Using an ohmmeter, check coil for continuity.

(7) Check micro-switch (56) for cracks, corrosion,
burns, and evidence of shorting.

(8) Check contacts of switches (41) for corrosion,
pitting, burns and other damage.

(9) Check connector (42) and wiring for cracks, stripped
or otherwise damaged threads, burned or chaffed insulation,
bare wires and other damage. Refer to[Appendixizto
solder or repair wire and connector damage.

(10) Check all threads for crossing, stripping, peening
and other damage.

(11) Discard gaskets (14,31 and 38), insulation (32),
and washer (59).

(12) Repair minor thread damage to parts using thread
chaser. Discard hardware with thread damage.

(13) Remove minor pitting from contact surfaces of
bridge assemblies (22) with fine grit abrasive paper or a
fine file. Replace bridge assemblies if deeply pitted.

(14) Replace any parts found defective or damaged
beyond repair.

d. Assembly.

(1) Assemble main load contactor in reverse of dis-
assembly.

(2) Torque screws (49 and 53) to 30 inch pounds.
5-7. LOAD TERMINAL BOARD ASSEMBLY. _

a Removal.
WARNING

Letha voltages are present at the load ter-
minal board when the generator setisin
operation. Do not attempt to perform main-
tenance on the load terminal board while
the generator set is in operation. Serious
electrical shock or death may result from
failure to observe this warning.

(1) Tag and disconnect electrica leads to load termi-
nal board assembly.

(2) Remove screws (1[figure 5-7), lockwashers (2)
and plastic shield (3).

(3) Remove stand-off (4) and lockwashers (5) to re-
move load connection termina board assembly (6).

b. Disassembly. Disassemble load termina board (items
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7 through 14, figure 517) only as required to replace de-
fective parts during inspection procedures.

¢. Cleaning, Inspection, and Repair.

(2) Clean load terminal board with filtered compressed
air and a soft bristle brush.

(2) If necessary, wipe load terminal board assembly
with a clean, lint-free cloth moistened with an approved
solvent.

(3) Inspect load terminal board for warping, cracks,
damaged threads, corroded terminals, and burns.

(4) Replace any damaged or defective parts.

d. Instalation. Install load terminal board assembly
in reverse order of removal procedures.

5-8. CURRENT TRANSFORMER ASSEMBLIES.

a Removal.

(1) Tag and disconnect electrical leads from trans-
former winding terminals.

(2) Tag generator leads and record their routing
through transformer windows (hoting polarity) as
shown in[figure 5-8] then disconnect and remove them.

(3) Remove nuts (1, figure 5-9), lockwashers (2).
screws (3) and current boost transformer (4).

(4) Do not remove screw and washer assemblies
(5), flat washers (6) and mounting brackets (7) unless
inspection reveas damage and replacement is necessary.

(5) Remove screw and washer assemblies (8), flat
washers (9) and instrumentation transformer (10).

(6) Remove nuts (1), screws (12), lockwashers ( 13),
and cross-current compensation transformer (14).

(7) Do not remove screw and washer assemblies (1 5),

flat washers (16) and mounting brackets (17) unless in-
spection reveals damage and replacement is necessary.
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CURRENT INSTRUMENTATION
TRANSFORMER

CURRENT BOOST
VOLTAGE RECONNECTION TRANSFORMER
TERMINAL BOARD

T4, T6, T10, T12

CROSS CURRENT
COMPENSATION TRANSFORMER

NOTE 1. Drawing Reflects 30 KW 400 Hz Precise.

NOTE 2. On 30 KW 50/60 Hz Precise and Utility Set,
leads T5 and T11 are routed the same as T4, T6,
T10 and T12.

Figure 5-8. Routing of Generator Leads Through Current Transformers.
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Figure 5-9.

b. = Cleaning, Inspection, and Testing.

(1) Clean transformer assemblies with a
clean, “lint-free cloth moistened with an approved
solvent and dry thoroughly.

(2) Inspect transformer assemblies for
cracks, corroded terminals, and evidence of short-

ing.
(3) Test current boost transformer as follows:

(@ Using an ohmmeter, check resistance
between terminals Al and A2, B1 and B2, and Cl and
02, Resistance shall be O. 19 ohm in
each case.

(b) Apply 7V-60 Hz to secondary winding.
Excitation current shall be 0.075 amp (maximum).

Transformer assemblies, Removal and Installation

(4) Test instrumentation transformer as
follows:

(@ Using an ohmmeter, check resistance
between terminal Al and A2, B1 and B2, Cl and
C2 (figure 5-10b). Resistance shall be O. 11 ohm in
each case.

(b) Apply 10V-60 Hz to secondary winding.
Exaltation current shall be 0.050 amp (maximum).

(5) Test cross-current compensation trans-
former as follows:

(@) Using a ohmmeter, check resistance
between terminas. Resistance shall be 0.3 ohm.

(b) Apply 10V-60 Hz to secondary winding.
Excitation current shall be 0.050 amp (maximum).

(6) Replace defective or damaged transformers.
c. Installation. Install transformer assemblies
in reverse order of remova procedures.
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Figure 5-10. Current Transformer Test Point




Section I11.

5-9. GENERAL.

The relay table components consist of the tactical

relay assembly, the special relay assembly, and the
recise relay assembly. The tactica relay assem-
eI)?/, which is common to all three models, contains
relays to shutdown the generator set in the event of
over voltage, short circuit, over load, and reverse
power. It also houses the current transformer load
resistors. The special relay assembly, also com-
mon to al three models, contains the relays for the
remainder of the protective devices and the parallel-
ing controls for the voltage regulator. The precise
relay assembly is used only on the 50/60 Hz and
400 Hz precise models. It contains the paralleling
controls for the governor control unit and the fixed
resistors of the frequency adjustment system. The
50/60 Hz model of the precise relay assembly also
contains a frequency selector switch which changes
its operation from 50 to 60 Hz.

5-10. _TACTICAL RELAY ASSEMBLY.

WARNING

Do not attempt to perform maintenance
on the tactical relay assembly while the
generator set is operating. Severe elec-
trical shock or death may result from
failure to observe this warning.

a Removal.

(1) Disconnect electrical connectors to the
tactical relay assembly.

(2) Remove screws - 11) and lock-
washers (2) to remove relay assembly from generator
Set.

NOTE

Tag and disconnect electrical leads to
each component prior to removal.

b. Disassembly. Disassemble tactica relay
assembly (items 3 through 26, [figure 5-11)), only as
required for replacement of damaged parts.

c. Cleaning, Inspection, and Repair.

(1) Clean tactica relay assembly with filter-
ed compressed air and a soft bristle brush. If neces-
sary, dirt deﬂosits may be removed with a clean,
lint-free cloth moistened with an approved solvent.
Dry thoroughly after cleaning with solvent.

(2) Inspect cover and chassis for cracks,
corrosion, warping, dents, and defective paint.

TM 5-6115-465-34
NAVFAC P-8-625-34
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RELAY TABLE COMPONENTS

(3) Inspect relays for cracked casing. corro-
ded terminals and evidence of shorting or overheat-

ing.

(4) Inspect overload protective device for
cracked casing, corroded terminals, and evidence
of shorting or overheating.

(5) Inspect tactical rel
for burns, cracked or damag
evidence of shorting.

resistor assembly
components, and

(6) Inspect termina board assembly for
cracks, corroded terminals and terminal jumpers,
and evidence of shorting.

(7) Inspect wiring harness assembly for ex-
cessive wear, cracks, stripped threads, damaged
or loose pins in connectors, and burned wires indi-

cating shorts. Check individual wires for continuity
usi ngas a guide.

(8) Check all threads for crossing, stripping,
and peening.

(9) Test reverse power relay as follows:

(& Install reverse power relay in test
circuit shown in[fig

(b) Place al switches in the open position
and activate power source G 1. Adjust output until
voltmeter V1 indicates 3 volts.

(c) Place switch S2 in position B and acti-
vate power source G3.

(d) Place switches S1, $4, and S5 in the
closed position.

(e) Test lamp DS2 shall illuminate.

(f) Activate power source G2 and adjust
output until voltmeter V2 indicates 5 volts.

%).Adj ust output of power source G1 until
voltmeter indicates less than 1 volt.

(h) Position switch S2 in A position and
switch S3 in closed position.

(i) Slowly increase output of power source
Gl until test lamp DS2 extinguishes and test lamp
DS1 illuminates.

(j) Check indication of voltmeter V1. Indi-
cation shall be 1 to 3 volts.

(10) Test over voltage relay as follows:

ia) Install relay in test circuit shown on

5-17
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Figure 5-11.

Tactical Relay Assembly, Exploded View
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IRE RUNNING LTS
TER IINATION VIRE [ WIRE
TING NO FIND NO | FIND | LENGTH | MARKING
/ RLF 10 REE MO | REF CoLai
b ¢ ]1B107-4 [- 4 11T [ o.25 ] BLACK
K & 7-4 | 4 1.1 ]11.50 | BLACK
Ki 3 a ] a7 11 ] .8.25 | BLACK
| 101816 3 7.1 4 1 9.00 BLCK
¥10161¢ 4 7 4 1 ] 12.50 | BLACK
210118 i 7 4 11771 6.00 | BLACK
BULIK 3 6 4 11 ] _8.75_ ] BLACK
“10261H a 6 | a7 1 {11.50 | BLACK
S0 2 6 4 "1 | 6.00 | BLACK |
POV 1F: 3 4 4 1 9,25 | RED |
e LE 4 4 4 1 14,75 RED
5014 3 44 1 9.75 | RED
UGG 1 4 4 1 ]12.50_] ReD_ ]
109 3 24 ] 1. ] .9.50 | RED
2 5 13.60 | RED_
4 T4 11 11350 | RED
4 KNS 14.75 | _RED
) 3 4 9.50 T RED NOTES:
3 K 12.00 | RED
4 4 8.00 | RE 1. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE
¢ 3 47 11 10,50 [ RED WITH MIL-STD-454, REQUIREMENT 5.
J 3 L ! 5.75 RED |
A 3 4 113 6.25 | RED 2. CUT INSULATION SLEEVING, FIND NO. 8, INTO 32 PIECES
3 | "4 _ 1 1 1 8,75 | ReD .750 INCHES LONG AND INSTALL OVER WIRES AND PINS,
Peu0Tla 4 a 1 Tia50 1 BeD AFTER SOLDERING, TO THE CONNECTORS, FIND NOS. 2
[P2o0v1s 4 13 1 11.25 | RED AND 3. THEN APPLY HEAT OF 400°F FOR 2-3 SEC. FOR
p2oon1s |k 4 | TBl10S-8 I ! 7.50_] RED PROPER SHRINKAGE .
IP200Y1E | K13-¢ 4 | 1B105-2 4 1 9.00 | RED
P203nle | Jasi-F 3 [ 1 5.25 | RED 3. INSTALL STRAPS, FIND NO. 7, AT 3.0 MAX INTERVALS
P20sblE | 0s1-D 3 4 1 .25 T ReD AND AT EACH CABLE BREAK-OUT,
P206DI& | J51-C 3 K 6.50 | RED
35146 3 i 11.00 RED 4., WIRE MARKING TO BE IN ACCORDANCE WITH MIL-W-5088
U Ji1-3 3 2 7.25 BLACK EXCEPT THAT LENGTH BETWEEN GROUPS OF NUMBERS SHALL
RE J51-R 3 Ja-B_ | 7 7.00 ELACK NOT EXCEED 6 INCHES.
) Ja-¢ |2 _ ] T1B105-1 [ 8.25 BLACX
Jsi-) 3 1181051 4 11,00 | BLACY 5, CRIMPED TERMINAL SHALL MEET THE PERFORMANCE
I k2-1_ | & 18105-1 | 4 [ 1 7.25 | BLACK REQUIREMENTS OF MIL-T-7928.
K2-2 ) T8105-2 4 6.50 | TLACK
X12P18N_| J51-K 3 7B105-2 [ 10.25 LACK 6. INTERPRET DRAWING PER MIL-STD-100.
X12VIBN | J4-K 2 T8105-3 4 7.00 LACK
X12x16N | J4-11 2 T8105-2 4 7.50 LACK 7.  REFERENCES:
[x120018N | da-L 2 78105-3 4 6.75 | BLACK
X17B18 | J51-T 3 K14-A [ T1.50 | BLACK a) FOR WIRING DIAGRAM, SEE DRAWING 72-2205.
[ x1881t ] J51-U 3 | Kl4-B N ! 12.00 BLACK b) FOR SCHEMATID DIAGRAMS, SEE DRAWINGS 72-2200
"X19E1% Js]-V. 3 ] K14-C1 4 1 12.2% [ACK AND 72-2269.
X115A1- 1 J4-D 2 T8107-1_ | _4 . 1 5,25 LACK
X115R18 | K14-A2 4 T8107-1 4 1 14,25 LACK | 72-2295 AND 72-2277 FOR UTILITY,
XI15¢1E 1 3 Tl BI0o7-1°] 4 1 13.00 K 72-2200 AND 72-2269 FOR PRECISE.
X116A18 2 TB107-2 | 4 1 5,00 | BLACK |
X160t 1 x14-82 4 ] IB107-2 L Ly 14,50 ¢ B
XTi6C1s [R13-2_ 4 "] 7B107-2 1 1 | 12,75 ] BLACK ]
Duizas Jaass 1 2 1TBI07-3C 4 1 4,75 | BLACK |
X170, §k14-C2 .4 ]71P107.3 4 1 | 15,25 | BLACK
icE T T8107-5 4 17| 12,00 | BLACK
| 8 M23053/5-105-01 24 § INSULATION SLEEVING A1L-1-23053/5
1 MS33(7-5-9 AR STRAP, CABLE, ADJUSTABLE
6
5 M525036-14 1 LUG, TERMINAL, NO, 8 STUD, 18 AWG
4 M325036-10. bt UG, TERMINAL, Y0, & STUD, 18 AWG
3 M33100R28-12P FPTACLE, ECECTRICAL J51
2 02R20- T N E, ECECTRICAL J4 MIL-W-5086/¢
T 72-18-9 1 K WIRE FLECIRIC 18
FIND CODE | DWG PART OR qQry NOMENCLATURE
NO | SYM ]| IDENT |SIZE IDENTIFYING NO |REQD OR DESCRIPTION SPECIFICATION MATERTAL
I ME5-6115-465-34/5-12(1)

Figure 5-12. Tactical Relay Assembly Wiring Harness,Drawing No. 72-2243 (Sheet 1 of 2)
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Figure 5-12. Tactical Relay Assembly Wiring Harness, Drawing No. 72-2243 (Sheet 2 of 2)
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REVERSE
POWER
RELAY

Gl POWER SOURCE, 0-5 VOLT DC. VARIAR E

G2 POWER SOURCE, 0-10 VOLT AC. 60HZ, VARIABLE
G3 POWER SOURCE, 24 VOLT DC

DS1 TEST LAMP

DS2 TEST LAMP

S1  SWITCH
S2  SWITCH
§3 SWITCH
S4 SWITCH
§5 SWITCH

vVl VOLTMETER
V2 VOLTMETER

ME 5-6115-465-34/5-13

Figure 5-13. Reverse Power Relay Test Circuit
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Figure 5-14.  Qvervoltage Relay Test Circuit

(b) Activate power source G 1 and adjust
voltage to 120 Vac at 50 Hz.

(c) Activate power source G2 and close
switch S2.

IZS%?ZTeSt lamp DS shall illuminate and
test lamp shall remain extinguished.

(e) Vary frequency output of power source
Gl from 50 to 450 Hz. There shall be no change in
test lamp illumination.

() Slowly increase output voltage of power
source Gl to 149 Vac. Vary frequency from 350 to
450 Hz. DS1 shall remain illuminated and DS2 shall
extinguish.

(g) Slowly increase output voltage of
power source G 1t0’154 Vat. Vary output frequency
from 50 to 100 Hz. DSl shall remain illuminated and
DS2 shall remain extinguished.

(h) Set output frequency of power source
G1 to 50 Hz. Slowly increase output voltage to 156
volts. DS1 shall extinguish and DS2 shall illuminate.
Momentarily open switch S1 and allow relay to reset.

522

(i) Repeat step (h) for frequencies of 60,
70 and 100 Hz.

'g) Set output frequency of power source
Gl to 350 Hz. Increase output voltage to 151 volts ac.
DS1 shall extinguish and DS2 shall illuminate. Mom-
entarily open switch S1 and allow relay to reset.

(K) Repeat step (j) for frequencies of 400
and 450 Hz.

(11) Test short circuit relay as follows:

(@ Install short circuit relay in test cir-
cuit shown in[figure 5-15|

(b) Activate power sources G1 ad G2.

(c) Place switch S2 in the A position and
close S1.

(d) Slowly increase output voltage of power
source G1. Test lamp DSl shal illuminate.

(e) Observe voltmeter V1 while continuing
to increase voltage. At avoltage of 24 + 1 Vac, test
lamp DSl shall extinguish and DS2 shall illuminate.
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G3 POWER SOURCE, 24 VDC
DSl TEST LAMP

D62 TEST LAMP

81 SWITCH

SWITCH

Vi VOLTMETER,AC

Gl POWER SOURCE, VARIABLE, 0-120VAC,50-400 HZ

S$2
|
L Sl ‘,& s
_?.o/ %_l -0 |
‘ L o3
SHORT
DSI CIRCUIT
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()
G2 ‘ 0s2
(+) 1N Lo
S:)_i o 08
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Figure 5-15. Short Circuit Relay Test Circuit

(f) Return output voltage of G1 below 24
Vac and open A alowing the relay to reset.

(g) Place switch S2 in B position and close

switch Sle
(h) Repeat steps (d) through (f).

i) Place switch S2 in C position and
close switch S1.

() Repeat steps (d) through (f).

(k) The voltage at which relay trips in
step(e), (h) and (j) shall be within 1 volt.

(12) Test overload protective device as
follows:

(& Install _overload protective device in
test circuit shown inlmgl

(b) Activate generator G2 and power
source G1 and close switch S1. Test lamp DS1 shall
illuminate.

(c) Adjust auto transformers TI, T2, and
T3 until ammeters Al, A2, and S3 indicate O. 75
amperes each.

(d) Adjust auto transformer T1 until am-
meter Al indicates 0.975 amperes. After 8 + 2 min-
utes, test lamp DSl shall extinguish and test lamp
DS2 shal illuminate.

() Adjust auto transformer T1 until am-
meter A1 again indicates O. 75 amperes. Test lamp
DS2 shall extinguish and test lamp DS1 shall illumin-
ate.

f) Repeat steps (d) and (e) for auto trans-
formers T2, andeQI'S. R£J|t(521a|| beg t)he same as for
T1.

13) Replace any relay or protective device
found go t))e deefpective. y ey P

ol (14) Test tactical relay resistor assembly u
ollows:

] a) Connect_one lead of an ohmmeter to
terminal number (4, [figure 5-17). 523
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an /e

SV 6V
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Figure 5-16. Overload Protective Device Test Circuit
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Figure 5-17.

(b) Touch other lead to terminals 3, 2,
and 1.

(c) Ohmmeter should indicate 7.5 ohms
in each case.

(15) Replace defective components of tactical
relay resistor assembly usingas a guide.

(16) If the wiring harness has sustained dam-
e and requires repair or rebuild, refer to[figurd

for layout, identification and material require-
ments an A for detailed soldering and re-
placement procedures.

d. Installation. Install tactical relay assembly
in reverse order of removal procedures.

5-11. SPECIAL RELAY ASSEMBLY.

WNARNING

Do not attempt to perform maintenance on
the specia relay assembly while the gen-
erator set is operating. Severe electrical
shock or death may result from failure to
observe this warning.

ME 5-6115466-34/6-17

Tactical Relay Resistor Assembly Schematic Diagram

a. Removal.

(1) Teg and disconnect electrical connectors
to special relay assembly.

(2) Remove screws[ (1, _figure] 5-19) and lock-
washers (2) to remove special relay assembly.

b. Disassembly. Disassemble specia relay as-
semggl (items 3 through 49, figure 5-19) only as re-
quired for inspection, testing, and replacement of
components.

c. Cleaning, Inspection, and Repair.

(1) Clean specia relay components with filter-
ed compressed air and a soft bristle brush. If neces
sary, dirt deposits may be removed with a clean, lint-
free cloth moistened in an approved solvent.

(2) inspect potentiometer for cracked casing,
corroded terminals and burns or other indication or
shorting.

(3) Inspect wiring harness assembly for

cracked ‘or deteriorated ‘insulation, damaged or loose
connector pins, and burned areas indicating shorting.

5-25
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Figure 5-18. Tactical Relay

(4) Inspect protective caps for cracks, ex-
cessive wear, broken chain and other damage.

(5) Inspect components of DC relay assembly
for cracks, burns, corrosion, and evidence of short-
ing or overheating.

(6) Inspect instrument shunt for turns, corro-
sion, and evidence of shorting.

(7) Inspect specia current transformer for
corroded terminals and burns or other evidence of
shorting.

(8) Inspect cranking relay K3 for cracked cas-
ing, corroded terminals, and evidence of shorting.

(9) Inspect terminal boards for cracks, burns,
corroded terminals and terminal jumpers and other
damage.

(10) Inspect resistor for burns, corroded ter-
minals and other damage.

(11 ) Inspect chassis and cover for cracks,
warping, and illegible markings.

(12) Check all threads for crossing, stripping,
and peening.

5-26

Resistor Assembly, Exploded View

(13) Using an ohmmeter, test potentiometer
as follows:

(&) Connect ohmmeter leads between cen-
ter terminal and either outer terminal.

(b) Slowly, at an even rate, rotate adjust-
ment from full counter clockwise to full clockwise
position.

(c) Ohmmeter indication shall change at an
even rate from O to 12 ohms.

(d) Replace potentiometer if ohmmeter in-
dicates discontinuity at any point or if rate of change

is erratic.
(14) Test wiring harness assembly wires for
continuity usi ng[IlgTr_eﬁas a guide.
(15) If wiring, wiring harness has sustained
damage and requires repair or rebuild, refer to
for layout, |dent|f|cat|on and materia
requirements and Alfor detailed soldering
and replacement procedures
(16) Test dc relay assembly as follows:
(a) Apply 24 Vdc to terminals 6 and 15
).
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Figure 5-19. Special Relay Assembly, Exploded View (Sheet 1 of 2)
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Screw

Lockwasher

Screw & captive washer assy
Cover

Locking nut

. Nut

Tooth lockwasher
Potentiometer

Nut

Screw & captive washer assy
11. Nut

12. Screw & captive washer assy
13. Wiring harness assy

14. Nut

15. Screw & captive washer assy
i18. Shoriing piug

17. Nut

18. Screw & captive washer assy

10 Duntantime nan asswy
49. STOWCIIVE Cap assy

20. Nut & captive washer assy
21. Flat washer

22. Screw

23. Nut and captive washer assy
24. DC relay assy

25. Nut & captive washer assy

[
CODMIMO A N -

26. Screw

27. Instrument shunt

28. Nut & captive washer assy
29. Screw

30. Special current transformer
31. Nut

32. Lockwasher

33. Screw

34. Cranking relay

35. Nut & captive washer assy
36. Screw

37. Terminal board assy

38. Nut

89. Screw & captive washer assy
40. Resistor

41, Resistor bracket assy

42. Nut & captive washer assy
43. Screw

44. Terminal board assy

45. Terminal jumper

46. Chassis

47. Resistor

48. Bracket assy

49. Wiring harness

Figure 5-19. Special Relay Assembly, Exploded View (Sheet 2 of 2)

(b) Use an ohmmeter to check for con-
tinuity across terminals 5 and 17.

(c) Check for open circuit across ter-
minals 4 and 16.

(d) Install a jumper between terminals
9and6.

(e) Apply 24 Vdc to terminals 12 and
15 with 12 positive.

(f) Check for continuity between ter-

minals 5 and 17 and for open circuit between
terminals 4 and 16.

(9) Install a jumper between terminals
23 and 6.

(h) Apply 24 Vdc to terminals 21 and
15 with 21 positive.

(i) Check for continuity between ter-

minals 5 and 17 and for open circuit terminals
4 and 16.

(j) Apply 24 Vdc to terminals 13 and

(k) Check for continuity between ter-
minals 1 and 14 and between terminals 2 and 15.
Check for open circuit between terminals 3 and 15.

(1) Apply 120 Vdc to terminals 18 and
22 with 22 positive. Use an ohmmeter check for

resistance of 2500 ohms between terminals 19 and
20and. 7 and 8.

5-28 Change 9

(m) Check_resistors R3, R6, and R9 for

correct values given in

(17) Replace defective dc_relay assembly
component (items 1 through 21,@.

(18) If any dc relay assembly component
must be replaced or encapsulating coating repaired
or replaced, refer to[fui;eTLx_qﬂ references for
detailed procedures. Repair/replace encapsulating
by applying a 0.007 inch (rein) coating of poly-

urethane resin (Scotchcast 221, Minnesota Mining
and Mfg. Co. or equal).

(19) Replace any damaged or defective parts.

d. Installation. Install special relay assembly
in reverse order of removal procedures.

5-12. PRECISE RELAY ASSEMBLY

e. Manufacture. To manufacture the plug, chain
assembly use the connector, plug, electrical NSN
5935-00-548-1529, CAGE/PN (96906)
M S3456W24-28P. Also use the wire, electrical
NSN 6145-00-578-6605, CAGE/PN (81349)

%ﬁjﬁ Connect pin (H) to pin (L) per

CAUTION

Do not attempt to perform mainten-
ance on the precise relay assembly while
the generator is operating. Severe elec-
trical shock may result from failure
to observe this warning.
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Figure 5-19.1.
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Figure 5-20. Special Relay Assembly Wiring Harness,
Drawing No. 72-2239 (Sheet 1 of 3)
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WIRE_RUNNING L1ST
TERMINATION WIRE WIRE
FIND - FIND FIND LENGTH | MARKING
MARKING | FROM NO REFITO NO REF | NO REF | REF COLOR
P210816 -y J6-N 4 5.5 R
P40 J25-A 18101- 4 2,50 1 RED
P45H J29-D 01-11 4 75 | RED
PATH J29-F 0]- 4 ,00 | RED
j4ag -G 0i-10 4 7 RED
PS6E J29-H 01-]3 4 75 | RED
[ P55P J29- -8 4 .2 | RED ]
PS5 J7-A -8 50§ RED
[Ps1A J7-8 0Z-18 4 31, RED
V648 J7-C 01-19 25, RED
658 J7- 01-18 25, RED
P141BIZ | JT- - 2 X RED
P45) J6-A 01-11 i 4 N RED
[P200818 | J6-C 102-20 [ .00 | RED
[ P208B18 L - 25 ]
E33) -8 - L .50 | RED
[ X96A 01-17 T101-2 [ .25 | BLACK
47€ 01-9 A5-16 4 .50 | RED
PSOL S A5-21 [ 501 RE
PaoF AS- L 8,50 | RED
P200J18 A5 0.75 | RED
PSIEL AS-24 4 8.00 | RED
94018 9-2 £8 [ 1,50 ] BLACK
| X900} 02 1-2 0TE 8 0.00 | BLACK
90E 02~ 0i-3 1 .00 BLACK
7 02- -1 __INOTE 4 . BLACK
7 02- 14 |1 .00 | BLACK
[ X195 02- -1 __|NOTE 8 4 .75 | BLACK
95 02- T101-1 4 ,00 | BLACK
1 02- R5-72 4 50 | BLACK
C -15 - 4 ,50 | RED |
PASA AS- X1 4 .25 | RED
PSSF -XZ 4 4 .25 | RED
PIACDIZ AT 13-1 450
PSETT -A 4-8 k] 30,00 | RED
B1241 R5-1 £ 81512 1 19.25 | RED
25 M5086/2-16 AR MIRE, ELECTRICAL, 16 AWG MIL-11-5086/2
28 M5086/2-18 AR WIRE, ELECT, 18 AWG MIL-W-5096/2
23 M5086/1-12 AR WIRE, ELECT, 12 AWG MIL-W-5086/2
T 11
1 W525036-157 [] ERMINAL LUG, NO. 250 STUD, 12 AWG
0 [ Ms3367-5-9 _ | AR STRAP, CABLE, ADJUSTABL
9 — . 0T USED —
8 M2305375-105-0 | 141-3/4 | INSULATION SLEEVIN MIL-1-23053/§
7 M517143-6 [} RMINAL LUG, NO, 6 STUD, 12 AWG.
[ M525036- 15 5 RAINAL LUG, NO. B STUD, 12 AWG.
MS25036-11 RMINAL LUG, NO. 10 STUD, 12 AWG,
4 MS25036- 101 RMINAL_LUG, NO. UD, 16 AWG.
M5150-36-143 1 RMINAL LUG, NO, UD, 18 AWG,
M525036-102 i1 RMINAL_LUG, NO. UD, 18 AWG,
102R36-7P CONNECTOR, ELECT. J5
ME3102R28-125 CONNECTOR, ELECT. J50
WSIT0ZRZ8-285 CONNECTOR, 31
o MS3102R22-195 CONNECTOR, ELECT. J29
WS 3102R20-295 CONNECTOR, I
MS1102R12-7P CONNECTOR. ELEC J10
HS3102R145-6% CONNECTOR, J
MS3102R18-115 :o«utcmn J
MS3102R20-275 L0 LECT,
1 W53102R36-75 .onn[c TOR. ELECT.  J2
FIND CODE PART OR QY MOMENCLATURE
NO [SYM|IDENT | IDENTIFYING NO.| REQD OR DESCRIPTION SPECIFICATION
L1ST OF MATERTAL

ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE WITH
MIL-STD-454, REQUIREMENT S,

CUT INSULATION SLEEVING, FIND WO. 18, INTO 189 PIECES, .7
INCHES LONG AND INSTALL OVER WIRES AND PINS. AFTER SOLDE
TO THE CONNECTORS, FIND NOS. 1 THRU 11, THEN APPLY HEAT
400%F FOR 3-5 SEC. FOR PROPER SHRINKAGE

INSTALL STRAPS, FIND NO. 10, AT 3.0 MAXIMUM INTERVALS AND
AT EACH CABLE BREAK-QUT,

WIRE MARKING SHALL BE IN ACCORDANCE WITH MIL-¥-5088 EXCEP
THAT LENGTH BETWEEN GROUPS OF MUMBERS SHALL NOT EXCEED 6

INCHES.,

5.  INTERPRET DRAWING PER MIL-STD-100.
6. CRIMPED TERMINALS SMALL MEET THE PERFORMANCE REQUIREMENTS

50
RINC
OF

OF M11-T-7928,

7. REFERENCES:

a) FOR WIRING DIAGRAM, SEE DRANING 72-2205.
d) FOR SCHEMATIC DIAGRAM, SEE DRAWING 72-2200.

8. WIRES WITHOUT TERMINATION SHALL BE ETRIPPED 375
4

T

T4
AND TINNED IN ACCORDANCE WITH MIL-STD-454,

REQUIREMENT 5,

M E5-6115-465-34/5-20(1)

Figure 5-20. Special Relay Assembly Wiring Harness, Drawing
No. 72-2239 (Sheet la of 3)
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WE 5-6115-485-34/5-21
Figure 5-21. DC Relay Assembly Schematic Diagram
a.  Removal. (2) Visualy inspect cover and chassis for

(1) Disconnect electrical connectors to pre-
cise relay assembly.

(2) Remove screws[(1, figure]5-23) and lock-
washers (2) to remove precise relay assembly from
generator set.

b. Disassembly. Disassemble precise relay
assembly (items 3 through 33, only as
required to clean, inspect, test, or replace parts.

NOTE

Switch and attaching hardware (items 21
through 24) are found only on the 50/60
Hz precise relay assembly.
c. Cleaning, Inspection, and Repair.
(1) Clean precise relay assembly with filter-
ed compressed air and a soft bristle brush. [If neces-
sary, caked deposits may be removed with a clean,
lint-free cloth moistened with an approved solvent.
Dry thoroughly after cleaning with solvent.

5-32

cracks, corrosion, warping, defective paint and
illegible markings.

(3) Inspect wiring harness for damaged wires
and connectors for bent or broken connector pins and
burned areas indicating shorts.

(4) Inspect switch (50/60 Hz only) for cracked
casing, burro, corroded terminals and other damage.

(5) Inspect relays for cracked casing, corro-
ded terminals, and evidence of shorting or other
damage.

(6) Inspect resistors and capacitors of elec-
tronic components assembly for insecure mounting
and burns or other evidence of shorting.

(7) Inspect terminal board assembly for cracks,
corroded terminals, damaged terminal jumpers and
evidence of shorting.

(8) Test under voltage relay as follows:

ia) Install relay in test circuit shown in
[figure 5-24



TM5-6115-465-34
TO35C2-3-446-2
NAVDACP-8-625-34
TM06858B/06859D-34

Dok pud
[

DN DD hub pmb pud pud punt pub fud (b
- OO TN DN

[y
SopapppeN.

Lockwasher
Flat washer

SCTew

Lockwasher

Relay

Spacer

Socket

Nut & captive washer assy

. Flat washer

. Serew

. Terminal hoard assy
. Power resistor

. ‘Power resistor

. Power resistor

. Power resistor

. Power resistor

. Junction rectifier

. Rectifier bridge

. Junction rectifier

. Printed circuit board

Y. S RN = I
e

‘\/JAﬂéﬁ/// L1JO A > AN
L -KNI,/AS’)\) . \!\
13 fﬁ F1Fq *<<i ///,;” . 0 u\:?
N TS |
gl L e I
S e

ME 5-6115-465-34/5-22

Figure 5-22. DC Relay Assembly, Exploded View
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17. Nut
18, Screw & captive washer assy
;- Screw 3 19. Wiring harness
. Lockwasher '—" /\ 30, Screw & captive washer ass
3. Screw & captive washer assy v 21, Undervoltage relay ’
4, Cover \ 22. Nut
8, Loclnut ~ 43, Screw & captive washer assy
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Screw

7 v e minal
| \0\\1/] gg: Termtal mp::u Y
! N 29, Screw & captive washer assy
20 gg. gnder f:equoncy rela.hyc
g B— 4 o 32, Permissive paralleling relay
1 o &, vam
2 8 o3> ¥ P
NESHEPD T e 2
N 7 i 3 2%
N N
LN L\ & ™ n
. 3
\U_ r N\ o ¥
n fEmDS N D Wl T,
@?’/ | M ~ "
3'\ '\\ . // A | ! %\
I IS
Lo el N
g‘y@i I/\ o 41 e f&\\{“
~ Q\Z}/‘:é-"m“%//@&" N
: el \1!, '\ o /\:| Q\/X/..S/ ! 2%
“%@/\/ Sk et
10. Tooth lockwasher (50/60 Hz only) | 1n P
11, Positioning washer (50/60 Hz only) \_ Y4 6
12, Switch (50/60 Hz only) " " | I
13. Nut & captive washer assy " 3—8
14, Flat washer
15, Nut & captive washer assy
16, Screw
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Figure 5-23.
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Precise Relay Assembly, Exploded View
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81  SWITCH
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G
.~ 1
S| 2
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o
5
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. WS |
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T DS2 =]
v @ 12l 5
LEGEND: A
O
DS1 TEST LAMP
DS2 TEST LAMP L.J

Gl POWER SOURCE, VARIABLE, 0-160 VAC, 50-450 HZ
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Figure 5-24. Under Voltage Relay Test Circuit

(b) Activate power source G1 and adjust
output voltage to 120 Vac at 50 Hz.

(c) Activate power source G2.
(d) Close switches S1 and S2.

(e) Test lamp DS1 shall illuminate, and
test lamp DS2 shall remain extinguished.

8‘) Vary output frequency of power source
G1 from 50 to 450 Ha. There shall be no changein
test lamp illumination.

(9) S|OW|Y decrease output voltage of

ower source G1to100 Vac. Vary output frequency
from 350 to 450 Hz. Test lamp DS1 shall remain
|Ilunr1]|eraated and test lamp DS2 shall remain extin-
guished.

(h)Slowly decrease outPut voltage of
ower source G1 to 95 Vat. Vary frequency from
0 to 100 Hz. DS1 shall reamain illuminated and DS2
shall remain extinguished.

(i) Set output frequency of power source
G1to 50 Hz. Slowly decrease output voltage of power
source G1to 90 Vac. Test lamp DS1 shall extinguish

and test lamp DS2 shall illuminate. Set outputfre-
uency above 9S Vac ad mommtarily open switches
1 and allow relay to reset.

i) Repeat steps (i) for frequencies of 60,
70, and 106]?-<z.ep eps (i) ™

(|k_? Set output frequency of power source
Glto350Hz. Slowly decrease output voltage to
90 Vet. DSI1 shall extinguish end DS2 shal
minate.  Return output voltage to 120 Vac and
mct)mentarlly open switch S1, allowing relay to re -
set.

illu-

1) Repeat step (k) for output frequency of
400and45(82-lz.ep % () PULITE Y

(9) Test under frequency relay as follow:

ia) Install relay intest circuit shown in
[figure 5-25]

_ (b) Activate power source G1 and G2 and
adjltJS)t output frequency to 50 Hz (400 Hz for 400 Hz
units).

o (c) Close switch S1. Test lamp DS1 small
illuminate and DS2 shall remain extinguished.

Change 4  5-35
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LEGEND:
DSi TEST LAMP
DS2 TEST LAMP
F1 FREQUENCY METER, 0-40C HZ
Gl POWER SOURCE, 120 VAC, 0-400 HZ
G2 POWER SOURCE, 24 VDC -
81 SWITCH
< L
Gl € ! | UNDER-
o—o —1Jo2| FREQUENCY
< DS RELAY
r-@'—--f’3
( | DS 2 °
*
62 ) °®
(-)i <6
st S 1°7
N
Figure 5-25. Under Frequency Relay Test Circuit

(d) Lower output frequency of power
source G1 until test lamps transfer. Test lamps
shall transfer at 46 + 1 Hz (370 Hz for 400 Hz
units),

(e) Slowly raise output frequency of
power source G1 until test lamps transfer. Test
lamps shall transfer at 46 + 1 Hz (375 Hz for 400
Hz units).

(f) Adjust output voltage of power source
G1 to 132 Vac. Check for test lamp transfer points,
Tnnlfe(r points shall be within 1 Hz of those of steps
(d) and (e).

(8) Adjust output voltage of power source
G1 to 108 Vac. Check for test lamp transfer points.
Transfer pointa shall be within 1 Hz of those of steps
(d) and (e). .

(h) Open switch S1 and repeat steps (d)
through (g). Transfer points shall be 55 + 1 Hz and
58 + 1 Hz (380 + Hz and 385 + 2 for 400 Hz units).

(10) Test permissive paralleling relay as

nllnea.
ViiUWD .,

. (a) Install permissive paralleling relay
into test circuit shown m[ﬂm

5-36

(b) Check that switch (S1) is open, then
energize power sources G1 and G2,

(c) Adjust power source G1 to obtain a
reading of 15 Vac on voltmeter (M1).

(d) Adjust power source G1 to obtain a
reading of 50 Hz on frequency meter (M3).

(e) Close switch (S1) and observe test
lamps (D81) and (DS2). D61 shall be dark and D83
shall be {lluminated.

. () Slowly reduce the voltage of power
source G1 until the relay drops out (DS1 extinguishes
and DS2 {lluminates). Drop out shall occur at 8 + 1
Vac.

(g) Slowly increase the voltage of power
supply G1 until relay pickup occurs (DS1 illuminates
and D82 extinguishes). Pick up shall occur at a volt-
age not greater than 1 Vac greater than drop out.

(h) Open switch (81) and adjust frequency

of power source G1 to 60 Hs.

(1) Repeat steps (e) through (g) above.
Relay drop out and pick up shall occur at the same volt-
ages,
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M2 +S 1, PERMISSIVE
—15e PARALLELING

o5 RELAY
e _
o7
l —1:513
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DSl  TEST LAMP
D82 TEST LAMP
Gl POMER SOURCE, VARIABLE,

0-300 VAC, 50-400 HZ
G2 POWER SOURCE, 24 VDC
nl VOLTMETER, AC, 0-300
n2 PREQUENCY METER, 0-450 Hz 082@
3% SWITCH

L

ME 5-8115-486-24/5-28

Figure 5-26. Permissive Paralleling Relay Test Circuit

(j) Open switch (S1) and adjust the fre- (14) If the wiring harness has sustained dam-
quency of power source GI to 400 Hz. age and requires repair or rebuild, refer to[fiqure
[%%Z& (50/60 Hz) or 5-29 (400 Hz) for layout, identf-
(k) Repeat steps (e) through (g) above. ication and material requirements an
Re}gy drop out and pick up shall occur at the same for detailed soldering and replacement procedures.
voltages.
(15) Check individual wires for continuity.
(1) Increase the voltage of power source Reglace defective wires using wire conforming to
GL to 300 Vac for 2 seconds. There shall be no Military Specification MIL-W-5086, Type II. Use
damage as a result of this test. ﬂ or 5-29 as a guide.
(11) Replace relays which fail to perform as - d. Assembly. Assemble_precise relay assembly
specified. in reverse order of removal procedures.
(12) Test electronic components assembly as e. Installation. Install precise relay assem-
follows: (See schematic diagram in[fiqure 5-271) bly in reverse order of removal procedures.
(a) Check resistance across terminals 1 5-13. STATIC EXCITER AND VOLTAGE REGULATOR
and 2 and across terminals 3 and 4. Resistance ASSEMBLY.

should be as specified. If it is not, replace the

defective resistors as necessary. a. General. The static exciter and voltage
regulator assembly provide excitation and voltage
(b) Test capacitor (terminals 5 and 6). regulation for the generator assembly. The voltage
Replace, if defective. requlator senses generator output voltage and com-
Bares it to a reference voltagewhich irs established
(13) Replace defective components of e]ec- y the voltage adjust rheostat on the generator set
tronic components assembly using[fiqure 5-27]as a control cubicle. If difference exists, an error
guide, andeferences for detailed signal s sent to the static exciter. Excitation
soldering and replacement procedures. current supg]ied by the current transformer assembly
is altered by the error signal until generator

output voltage equals the reference voltage.
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Figure 5-27. Electronics Components Assembly

Do not attempt to perform maintenance
on the static exciter and voltage requ-
Tator assembly while the generator set
is operating. Severe electrical shock
or death may result from failure to
observe this warning.

h.  Removal.

(1) Disconnect electrical connectors to static
exciter and voltage regulator assembly.

(2) Remove screws (1, and Tock-
washer (2) to remove static exciter and voltage

regulator assembly from generator set.

c. Disassembly. Disassemble static exciter
and voltage regulator assembly items 3 through 149,
only as required to clean, inspect, test
and replace components.

5-38 Change 5

NOTE

Tag and disconnect electrical Tleads to
each component before removing.
d.  Cleaning, Inspection, and Repair.

(1) Clean static exciter and voltage regulator
assembly with filtered compressed air and a soft
britle brush. If necessar¥ caked deposits may be
removed with a clean, lint-free cloth moistened with
an approved cleaning solvent. Dry thoroughly if
cleaning solvent is used.

(2) Inspect cover and chassis for cracks,
corrosion, warping, and other damage.

(3) Inspect heat sink assembly for cracks,
corrosion, and signs of overheating or shorting.

(4) Using an ohmmeter, test semiconductors
as follows:

(a) Using an ohmmeter, check, resistance
through semiconductor in both directions.
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L WIRE RUNNING L IST
r TERMINAT]ON
FIND FIND | WIRE | WIRE WIRE
WIRE NO. NO. FIND LENGTH MARKING
MARKING| FROM REF T0 REF NO. REF COLOR
Pg]L18 J32-C 3 J8-C 2 1 8.50 RED
k110318 J32-G 3 J8-G 2 1 8.50 BLACK
k111818 J32-J 3 J8-J 2 1 8.50 BLACK
k102018 J32-$ 3 J8-% 2 1 .00 BLACK
K101L18 J3e-u 3 J48-U 2 1 .00 BLACK
K32E18 J32-M 3 8-M 2 1 .00 BLACK
x9P18C J32-A 3 18104-1 4 1 8.00 BLACK
X12318N J32-8 [ 3 B104-3 | 4 7.75 BLACK NOTES:
P50AA18 J32-E 3 B104-5 4 7.50 RED
P200N18 J32-K 3 B104-7 4 6.75 RED 1. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE
PSSYYI8 J32-0 3 B104-6 4 7.75 RED WITH MIL-STD-454, REQUIREMENT 5.
PSSRR18 8932-2 3 £2 [ 1.00 RED
L93F18 J32-P 3 K16-1 4 1 2.00 BLACK 2. CUT INSULATION SLEEVING (FIND #9) INTO 38
X15J18 J32-R 3 K16-2 4 2.50 BLACK PIECES, .750 INCHES LONG AND INSTALL OVER
P57J1B J32-L 3 K16-8 2 2.50 RED WIRES AND PINS, AFTER SOLDERING, TO THE
K33E18 J32-N 3 TB106-2 4 0.25 BLACK CONNECTORS &FIND #2 AND #3). THEN APPLY
K34£18 J32-T 3 TB106-4 [} 950 BLACK HEAT OF 400°F FOR 3-5 SEC. FOR PROPER
P6OC18 J32-H | 3 K11-7 4 12.50 RED SHRINKAGE .
P204018 J32-F 3 K11-3 4 11.50 RED
5210018 J32-V 3 K12-5 4 9.50 RED 3. INSTALL STRAPS, FIND NO. 7 AT 3.0 MAX
P59A18 K12-4 4 K16-7 4 3.00 RED INTERVALS ANG AT EACH CABLE BREAK-QUT.
P71A18 K12-3 4 K11-8 4 6.75 RED
P200P18 K12-6 4 78104-7 ] 3.50 RED 4. WIRE MARKING TO BE IN ACCORDANCE WITH MIL-W-5088
P200R18 Kll-4 4 TB104-7 4 5.00 RED EXCEPT THAT LENGTH BETWEEN GROUPS OF NUMBERS
X9F 18C K11-1 [ TB104-1 4 5.75 BLACK SHALL NOT EXCEED 6 INCHES,
X12EE18 K1l-2 4 B104-3 4 6.50 BLACK
X9E18C K12-1 1 B104-1 4 6.25 BLACK 5. CRIMPED TERMINALS SHALL MEET THE PERFORMANCE
X12FF1BN | K12-2 | 4 B104-3 | 4 6.00 BLACK REQUIREMENTS OF MIL-T-7928.
P50AB18 K16-3 4 TB104-5 4 7.00 RED
P55X018 K16-4 ] TB104-6 3 7.50 RED 6 INTERPRET DRAWING PER MIL-STD-100.
X9518C JB-A 2 TB104-2 | 4 7.50 BLACK D arreocaer
X12018N J5-8 2 TB104-4 4 1 7.50 BLACK / REFERENCES
P55518 JB8-D ? TB104-6 2 8.50 RED a) FOR WIRING DIAGRAM, SEE DRAWING 72-2205.
K103A18 JB-N 2 T8106-1 4 9.00 BLACK b) FOR SCHEMATIC DIAGRAM, SEE DRAWING 72-2200 AND
K104A18 J8-1 2 78106-3 | 4 8.00 BLACK 72-2269.
K108A18 J8-P 2 TB106-5 4 7.50 BLACK
K109A18 J8-R 2 T8106-6 4 7.00 BLACK
K105A18 J8-E 2 R28-R 6 5.50 BLACK
K106A18 J8-H 2 P28-M 6 6.50 BLACK
K107A18 Jg-F 2 R28-L 6 6.75 BLACK
k114418 S1g-2 4 J8-K 2 6.85 BLACK
K115A18 S10-4 L] J8-L 2 6.50 BLACK
K144A18 S10-1 | 4 K12-7 [ 8.00 BLACK
K145A18 S10-2 | 4 K12-8 [ 8.25 BLACK
I 9 M23053/5-105-0 284" | INSULATION SLEEVING MIL-1-23053/5

8

7 MS3387-5-0 AR STRAP,CABLE ,ADJUSTABLE

6 MS25036-149 4 TERMINAL LUG NO. 8 STUD,18 AWG

5 NOT USET)

4 MS525036-102 a6 TERMINAL LUG NO. 6 STUD,18 AWG

3 MS3102R24-28P 1 CONNECTOR ELECTRIC,J32

2 MS3102R24-285 1 CONNECTOR ELECTRIC,J8 2

1 MS086/2-18-9 AR WIRE ELECTRIC 18 AWG MIL-W-5086/2

FIND CODE DWG PART OR QrY NOMENCLATURE

NO. SYM IDENT SIZE IDENTIFYING NO. REQD OR DESCRIPTION SPECIFICATION | MATERIAL

ME5-6115-465-34/5-28(l)

Figure5-28. 50/60 Hz Precise Relay Assembly Wiring Harness, Drawing No. 72-2242 (Sheet 1 of 2)
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Figure5-28. 50/60 Hz Precise Relay Assembly Wiring Harness, Drawing No. 72-2242 (Sheet 2 of 2)
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WIRE SUMNING LIST
TERMINAT 10N
VIRE FIND NO FWo WOl F 1N Ctwern (M
MARKING | FROM REF 1] REF |NO REF |COLOR
Peie1g | 932-C ) J8-C 2 1 8.50 |reo
K110813 11526 y 186 7 ]1 8.50 Jecack
LUUTRENE] 3 48-) 2 [} 0.50 JsLack
X10A18 | 932-S 3 38-5 2 1 9.00 ]siack
018 | 32V 3 18- 2 1 9.00 [oLAck
w1 1 a32-M 3 J8-H 2 1 9.00 Isiack
198 | J32-A 3 18104-1 a \ 8.00_JBLACK
L RizRiN | J328 3 Lmioey | s | 1 7,78 lsuace
Ps0AMIS | 432-€ 3 T8104-5 4 1 7.50 |reo
P200N18 | 32-K 3 18104-7 4 1 6.75 JRED
PSSYYIS | J32-D 3 18104-6 4 1 7.75 |RED
PSSRR1S | J32-2 3_|e2 6 ! 11.00 fRED NOTES:
L93F1s | 3P ) K16-1 4 [ 12.00 |euack
X15318 | 32-R 3 K162 4 ! 12.50 letack Y. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE
T8 [3-C 3 Xi6-8 q 1 12.50 | RED WITH MIL-STD-454, REQUIRENZHT S,
AL FEEE] 3 18106-2 4 \ 1025 |BLACK
xyeEts | 12T ) 18106-4 4 L} 9.50 JBLACK 2. AFTER SOLDERING, INSTALL INSULATION SLEEVING,
PeoC18 | J32-H 3 _jrn-? L) ! 12.30 JRED FIND NO. 9, .S LONG, OVER EACH CONTACT OF
F204018 § S32F 3 r11-3 [ 1 1.50 lreo | COMMECTOR FIND MO, 2 AMD 3,
P210018 | J32-V 3 K12-5 [) 1 9.50 JRED 3. UNSTALL STRAPS, FIND NO. 7 . AT 3.0 MAX
PSIAIE_ | KiZ-d i Kie-7 4 L 3.00_ yRed INTERVALS AND A7 CACH CABLE BREAR-OUT.
PrIMIE [ K12-) . K11-8 [ 1 6.7 JRED 4. WIRE MARKING 10 BE N ACCORDANCE WITH MIL-W-5088
P200° 18 | K12-6 [) 18104-7 . L 13.50 |RED EXCEPT THAT LENGTH BETWEEN GROUPS OF NUMBERS SHALL
P200R18 | K11-4 4 18104-7 4 1 15.00 | RED NOT EXCEED & INCHES.
X9FFigc | K1t-1 4 18104-1 4 1 15.75  |8LACK S. CRIMPED TERMINALS SHALL MEET THE PERFORMANCE
X126€ 18N ] K11-2 [ 18104-3 [ ] 15.50 | BLACK REQUIREMENTS OF MIL-T-7928.
X9E1BC_ | K12-1 4 18104-2 [) ! 16.25  [BLACK €. INTERPRET DRAWING PER MIL-STD-100.
X12FF18N | K12-2 4 18104-4 4 1 16.00 |BLACK
PSOABIB | K16-) 4 VIIO‘;S 4 1 17.004 RED
PSSEDiE | Kie-4 4 18104-5 4 R EA BT 7. REFEREWCES
" 19518C | J8-A 2 18104-2 4 1 1.50 laiack a) FOR WIRING DIAGRAM, SEE DRAMING 72-2205.
X12018N | J8-8 2 18104-4 L] i 7.50 ¥pLACK b) FOR SCHEMATIC DIAGRAM, SEE DRAWING 72-2200 AND
PS5S18 J8-0 2 18104-6 [ 1 l.”_‘RED 72-2269.
X103818 | J8-N 2 18106-1 a 1 9.00_JeLacx
[x104218_ | Ja-T 2 18106-3 [ V|89 laack -
Ki0ga1g | J8-p 2 181065 ‘ '] 730 leack 9 13310 FORM Ua] AR | INSULATION, TUBING TYPE F MIL-1-631
x109818 | J8-R 2 181066 | 4 Vo] 799 aiacx s (NOT_USED)
K105a18 [ J8-€ 2 [ Rae-R LI :, _3.%0 :L:%: 7 MS33675-9 | AR | STRAP, CABLE, ADJUSTABLE
X106A1E | J8-# 2 P28-1 [ ) L TR
[|g:l|§ T 5 RI8-U & T BLACK : MS$25036-1 (Y:g:!::;og.UG NO. 8 STUD, 18 AuWG
0 40 | TERMINAL LUG NO. & STUD, 18 AWG
3 MS3102R24-28A 1 | COMMECTOR ELECTRIC, J32
? MS$3102R24-289 1 CONNECTOR-ELECTRIC, Jt
1 N5086/2-18 -9 AR WIRE ELECTRIC 18 WG MIL-W-5086/2
FIND| CODE pwq PART OR Qry NOMENCLATURE
NO [SYMLIDENT [SIZE\DENTIFYING NO |REQO! OR DESCRIPTION SPECIFICATION MATERIAL
LIST OF MATERIAL
ME 5-6115-465-34/5-29 (1)
Figure 5-29. 400 Hz Precise Relay Assembly Wiring Harness, Drawing No. 72-2260 (Sheet 1 of 2)
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Figure5-29. 400 Hz Precise Relay Assembly Wiring Harness, Drawing No.
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ME5-6115-465-34/5-30(1)

Figure5-30. Static Exciter and Voltage Regulator Assembly, Exploded View
(Sheet 1 of 3)

Change 2 5-43



TM5-6115-465-34
NAVFAC P-8-625-34
T.0.35C2-3-446-2
TM 06858B/06859D-34

o
o

\

A

/l

®
/.
a\/ /

/
e ——

%
>

5
¢

|
MES-6115—465-34/5—30(2) %

Figure5-30. Static Exciter and Voltage Regulator Assembly, Exploded View (Sheet 2 of 3)
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Capacitor C12 (50/60 Hz only)

Mounting bracket
Printed circuit board

MES5-6115-465-34/5-30(3)

Figure 5-30. Static Exciter and Voltage Regulator Assembly, Exploded View (Sheet 3 of 3)
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NOTES:

1. INTERPRET DRAWING PER MIL-STD-100.
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(b) One direction shall give an indication
of less than 100 ohms. The other direction shall
give an indication of one megohm or more. There
ghalltbe no indication of discontinuity in either

irection.

(c) Replace defective semiconductors.

(5%; Inspect terminal board assembly for
cracks, burns, and corroded terminals. Replace
defective terminal board assembly.

(6) Inspect transformers for cracks, corro-
sion, and evidence of shorting or overheating. Check
continuity of coils using an ohmmeter. There shall
be no sign of open circuit.

(7) Replace defective transformers.

(8) Inspect voltage regulator assembly for
burned or damaged components.

(9) Electrically check voltage regulator as-
sembly components Usi n or5-32asa
guide. Refer -1 for capacitance and resis-
tance value of components.

(10) If any voltage regulator components
must be replaced or encapsulating coating repaired
or replaced, refer toreferences for
detailed procedures. Repair/replace encapsulation

b lying 0.020 inch (rein) coating of polyureathane
re%l' r?p()gc%tc cast 221, M(I nneleotaMigni ngpan%l Mfg.
Co. or equal).

(11) Inspect wiring harness for damaged con-
nectors and terminals, burns, broken wires, and
other damage.

12) Check individual wires for continuit
usi ndl‘ﬁ)um asaguide. Y
(13) If the wiring harness has sustained dam-
e and requires repair or rebuild, refer to figure

ag

5-33 for layout, identification and material require-
ments andreferenc& for detailed solder-
ing and replacement. procedures.

e Assambly. Assemble static exciter and
voltage regulator assembly in reverse order of re-
moval procedures.

f.  Testing.

(1) Perform sensing circuit bench test as
follows :

NOTE

The chassis cover .(4F must
be removed to perform the bench test.

TM5-6115-465-34
NAVFAC P-8-625-34
T.0.35C2-3-446-2
TM 06858B/06859D-34

(8) Connect static exciter and voltage
Ee\ggzlaior assembly into test circuit shown in figure

(b? Adjust power source until VI shows
95 Vac (any frequency between 50 and 400 Hz).

(c) Check for 22 Vdc across R15 (con-
nect voltmeter V2, positive side to cathode of CR 11,
and negative side to heat sink where CR4-CR6 are
mounted).

(2) Conduct power circuit bench test as follows:

(@) Install static exciter and voltage regu-
lator assembly into test circuit shown Hﬁﬁ

(b) Ad#' ust power source to 208 Vac a the 1
rated frequency of the unit asindicated on voltmeter V 1.
(c) For 400 Hz units only apply 50-76 Vat,

400 Hz to terminals A and B of connector J9.

(d) Voltmeter V2 should indicate 48 Vdc
(3) Conduct boost circuit bench test as follows:

(a) With chassis cover (4] figure 5-30)
removed, connect positive lead of voltmeter to heat
sink where CR 1-CR3 are mounted. Connect negative
lead to heat sink where CR4-CR6 are mounted. (See
item 17 [figure 5-30).

b) Apply 12 Vac (any frequency between
50 and 400( I-)|z) %) gins A and(B >(/)f c%qnnec%r J13.

~ (c) Voltmeter connected across heat sinks
should indicate 9.3 Vdc.

(d) Remove 12 Vac from pins A and B and
connect to E and F, then to J and K. In each case,
voltmeter should indicate 9.3 Vdc.

(4) If the requirements of any test are not met,
check components usi n or 5-32 and

as a guide to Tocate the malfunction. Correct

before installing the static exciter and voltage regula-
tor assembly.

. Installation. Install static exciter and volt -
age regulator assembly in reverse order of removal
procedures.

5-14. RELAY TABLE COMPONENTS AIIJUST-
MENTS.

a Genera. After maintenance has been per-
formed on any of the relay table components, the
appropriate adjustments shall be performed.

b. Voltage Adjustment.
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Table5-1. STATIC EXCITER AND VOLTAGE REGUL.ATOR RESISTOR
AND CAPACITOR VALUES
VALUES
COMPONENT 50/60 Hz 400 Hz

Resistor R1
Resistor R2

Capacitor C2
Regigtor R3

aSTTISIVT A

Capacitor C14
Capacitor C13
Resistor R24
Resistor R16
Resistor R21
Resistor R28
Capacitor C16
Resistor R31
Resistor R30
Resistor R11
Resistor R6
Resistor R10
Capacitor C4
Capacitor C6
Resistor R12
Capacitor C3
Resistor R14
Resistor R7
Capacitor C8
Resistor RS
Resistor R4
Resistor R23
Capacitor C7
Resistor R18
Resistor R22
Capacitor C15
Resistor R19
Resistor R20
Capacitor C5
Resistor R9
Resistor R29
Resistor R25
Resistor R33
Resistor R15
Resistor R32
Resistor R17
Capacitor C9
Capacitor C11
Resistor R26
Resistor R27
Resistor R13
Resistor R8
Capacitor C10
Capacitor C12
Capacitor C3
Capacitor C4
Capacitor C§
Capacitor C6

10 ohm, 55 watt
510 ohm, 55 watt

20 MFD, 400 volt
510 ohm, 26 watt
2.2 MFD, 200 valt
3.3 MFD, 200 volt
2.4Kohm, 2 watt
15.K ohm, 1/8 watt
470K ohm, 1/4 watt
47K ohm, 1/4 watt
22 MFD, 15 volt
3.9K ohm, 1/4 watt
33K ohm, 1/4 watt
4,99K ohm, 1/8 watt
32.4K ohm, 1/8 watt
20K ohm, 1/8 watt
.68 MFD, 50 volt
0.22 MFD, 50 volt
2.2M ohm, 1/4 watt
0.0001 MFD, 200 Volt
470 ohm, 1/2 watt
49. 9K ohm, 1/8 watt
0.33 MFD, 50 volt
750

10 ohm, 1/4 watt

2.2 MFD, 200 volt
10 ohm, 1/4 watt
39 ohm, 1/4 watt

1K ohm, 1 watt

150 ohm, 2 watt

33K ohm, 1/4 watt
49, 9K ohm, 1/8 watt
2.TK ohm, 1 watt

100 ohm, i/4 wait
4.7 MFD, 50 volt
3.3 MFD, 200 volt

.01 MFD, 500 Volt AC/DC
.01 MFD, 500 Volt AC/DC
.01 MFD, 500 Voit AC/DC
.01 MFD, 500 Volt AC/DC

10 ohm, 55 watt
510 ohm, 55 watt
5 MFD, 400 volt

10 chm 98 wah
av &

3

510 chm, 28 watt
2.2 MFD, 200 volt
3.3 MFD, 200 volt
2.4K ohm, 2 watt
1.5K ohm, 1/8 watt
470K ohm, 1/4 watt
47K ohm, 1/4 watt
22 MFD, 15 volt
3.9K ohm, 1/4 watt
33K ohm, 1/4 watt
4,.99K ohm, 1/8 watt
32.4K ohm, 1/8 watt
30K ohm, 1/8 watt

0.22 MFD, 50 volt
2.2M ohm, 1/4 watt
0.0001 mfd, 200 volt
470 ohm, 1/2 watt
49.9K ohm, 1/8 watt
0.1 mfd, 50 volt

750 ohm, 2 watt

750 ohm, 2 watt

100 ohm, 1/4 watt
0.047 mfd, 50 voit
10 ohm, 1/4 watt
2.2K ohm, 1/4 watt
2.2 mfd, 200 volt

10 ohm, 1/4 watt

39 ohm, 1/4 watt
0.10 mfd, 20 volt
10K ohm, 1 watt

1K ohm, 1 watt

150 ohm, 2 watt

33K ohm, 1/4 watt
49. 9K ohm, 1/8 watt

g
a
[ 4
[=]
(=]
<
=

20K ohm, 1/8 watt
100 ohm, 1/4 watt
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Figure 5-32.400 Hz Static Exciter and Voltage Regulator Schematic Diagram, Drawing No. 72-2630
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KK18 | T2-H C 4,50
X T2-H C4 0 4,50
X197J18 | T3-H C 0 4,50
31618 | 13-A C 0 4,50
X J13-A | 3 T81-8 | 4 RE
%y J13-8 | 3 T -; : .50
X J13- T81- .50
B J13- 3 < [} 75 NOTES:
X58 J13-J 13 61! a 2,25
oW 13-L 173 R 125 1. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE WITH MIL-STD-454,
REQUIREMENT 5.
[XTOBT 3K 3 1 7815 & 6 1,75
leJJ?B g%a-n I A 6 22.50 + 2. CUT INSULATION SLEEVING, FIND NO. 7, INTO 24 PIECES, .750 INCHES
~ LONG AND INSTALL OVER WIRES AND PINS, AFTER SOLDERING. TO THE
XZ28A P1i-C | 2 73-X - 7.75 ] CONNECTORS, FIND NOS, 3, 2, AND 1. mih APPLY HEAT OF 400°F FOR
[X25A P11-0 | 2 T3-X - 7.25 | 3-5 SEC. FOR PROPER SHRINKAGE.
X27A Pl1-H T1-X 9.00
X28A PIi-C 1% 800 3. INSTALL STRAPS, FIND NO. 9, AT APPROXIMATELY 2.5 INTERVALS AND AT
£ J9-K R2-Z .00 EACH WIRE BREAKOUT.
XS1f 22- Ti-n2 5.00
X197018 1 99- 1 R2-1 10.50 ] 4. WIRE MARKING TO BE IN ACCORDANCE WITH MIL-W-5088 EXCEPT THAT LENGTH
¥157618 T R2-1 | T3H 400 BETWEEN GROUPS OF NUMBERS SHALL NOT EXCEED 6 INCHES.
C 5 T81-1 | 4 T.
D110 3 3 1;* T } ) 14.?? 5. INTERPRET DRAWING PER MIL-STD-100.
DIIE TBl-1] 4 R1-1 9.00 o
3 r 3 Rl-1 10.50 6. CRIMPED TERMINAL SHALL MEET THE PERFORMANCE REQUIREMENTS OF
D11G J13-5[ 3 BI-1] & 10,50 ] MIL-T-7928.
D12C J9-0 | 1 Bl-2 | 4 7.25
D120 181-21 4 2-X2 700 7. INSTALL END SEAL PLUGS, FIND NO. B, IN UNUSED HOLES OF CONNECTORS,
:iﬂ PI1-E | 2 2-X2 5,00 FIND NOS, 1, 2, AND 3.
Diet T8i-2 | 4 3-1 2.25
0126 J13-R1 3 | T1B1-2] & 6 | i0.c0 8. REF: CONNECTION DIAGRAM 72-2631
P3A HS1 3 R3-2 7.50 SCHEMATIC DIAGRAM  72-2630 AND 72-2629
38 R32 RI-2 11.50
P3C P11-F 2 R1-?2 17.2% 9. ALL WIRES WITHOUT TERMINAL (UGS SHALL BE STRIPPED .25 FROM THE END
A €2-1 5 T2-X3 8.25 AND TINNED IN ACCORDANCE WITH MIL-STD-454, REQUIREMENT 5,
P4B P1I-B| 2 C2-1 | 5 6 ] 10.00
P5A €2-2 | 5 T2-X3 9.50
F5g PIT-A] 2 022 [ 5 10.00
[PEEEBIE | JI3-T1 3 T .75
WIRE FIND FIND | WIRE | WIRE
NO FROM | NO 10 NO FIND | LENGTH
REF REF NO REF
TERMINATION
RUNNING WIRE LI3T
10 M$25036-149 LUG TERMINAL NO. 8 1.
9 MS3367-4-9 AR _[STRAP ,ADJUSTABLE MIL-5-23190
& M525251-16 11 {PLUG,ERD SEAL MIL-C-50 15
7 1 [ M23053/5-105-0]18" [IN JLATION SLEEVING MIL-1-23053/5 | |
6 "] wm5086/2-18-9 |AR _|WIRE 18 AWG, WHITE | MIL-W-5086/2
5 " -150 —JUG TERIWAL %0 “f{m—G—Im /&
[} MS 102 |16 JLUG YERMINAL NO
MS - 4p CONNECTOR J MIL-C-5015 1
“MS3T08RIB- CORNEL nu-c-go}g
M53102R]145-6P CONNECTOR MIL-C-50
FIND CODE | DWG PAR SJ' qry N&ENCLLTTJ_PE
NO. fsvr | 10ENT | SIZE xosmrvmc NO[REQD|  OR DESCRIPTION SPECIFICATION | MATERIAL
[ :
A.STATIC EXCITER WIRING HARNESS (Shoot 1 of 2)
ME5-6115-465-34/5-33(1)
Figure 5-33. Static Exciter Wiring Harness, Dwg. No. 72-2628, V oltage Regulator Wiring Harness,
Dwg. No. 72-2627, and Static Exciter connection wiring Diagram, Dwg. No. 72-2631 (Sheet 1 of 4)
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4 SPACES AT 1.00=4.00 2.75. 10 SPACES AT 40:= 400 —
o ® ® ®
@ @®
o ©® o ® @®o@ o0 = 5 8 2 o X O
WA 3 28 B8% R EER R R EEE
a 8 a aaa < &5 % %X B & a aa
— | =
UNTES:
bo ALL SULULRED CONNECTIONS SHALL BE 1% ACCORUANCL WITH
MIL-STD-45%4, KLQUIREMERT NO. ¢,
_aule Q2-A 2 PCB-10 - 3 2,75 2. CUT INSJLATION SLEEVING, FIND NO. %, INTO 9 PIECLS,
P6A1B Q2-6 - PCB-8 - 2.00 -750 INCHES LONG ANU INSTALL OVER WIRES AND PINS, AFTER
P3F18 Q2-C - PCB-7 - 1.50 SOLDERING, TO THE CONNECTOR, FIND NO. 1. THEN APPLY HEAT
P3E18 Q1-C - 2-C - 475 OF 4000F FOR 3-5 SEC. FOR PRUPER SHRINKAGE .
PaDI& Ql-A 2 PCB-11 - 11.12
P7AI8 A1-G - PCB- - 10.62 3. INSTALL STRAPS, [IND NO. 4, AT 3.00 MAX INTERVALS AND
wlHi8 T J17-1 1 PCB- - 6.50 AT EACH CABLE BREAV-OUT.
227818 | J1I-H PCB-5 - 7.12
x28818 | J11-G PCB-6 7.50 S, WIRE MARKINWG TO BE IN ACCORDANCE WITH MIL-W-508f EXCEPT
P30 J11-F Ql-C - 4.30 THAT LENGTH BETWEEN GROUPS OF NUNBERS SMALL NOT €XCEED
D12H18 | J1i-E PCB-1 - 5.5C 6 INCHES.
x¢5818 | Jil-0 PCE-2 - 5.75
¥ 24 J11-C PCB-3 - 6.18 5. CRIMPED TERMINALS SHAI L MEET THE PERFORMANCE REQUIREMENT®
Fac J11-B Q]-A 2 4.50 oF HIL~T-)92;‘.. ¢ ’
PoC18 JI1I-A 1 Q2-A 2 3 6.62
WIRE 6. REFEREMCES:
FIND FIND FIND WIRE
WIRE NO. NO NO. LENGTH A. CONNECTION DIAGRAM: SEE 72-2631.
2 ING [ FROM | REF 10 REF REF REF
TERMINATION B. SCHEMATIC DIAGRAM:  72-2629, FOR 50/60 HZ
WIRT RUNNTRG CT3Y 72.2630, FOR 400 M2
5 M23053/5-105-0 ]6.75" INSULATION SLEEVING MIL-1-23053/5
4 MS3367-4- AR STRAP, TIEDOWN ADJ.
3 M5086/2-18-9 AR WIRELELECT 1BAWG MIL-W-508672
? MS25036- 102 [ TERMINAL LUG NO. 6 STUD SIZE
1 MSIT0ZRIB-15 1 CONNECTOR [J11
FIND CODE WG PART OR ary NOMENCLATURE SPECIFICA CEYTRTAL
RO ] sve | 1oEMT | siz IDENTIFYING NO | REQD OR DESCRIPTION

LreT RO TRYERTAL

C. VOLTAGE REGULATER WIRING HARNESS
ME5-6115-465-34/5-33(3)

Figure 5-33. Static Exciter Wiring Harness, Dwg. No. 72-2628, Voltage Regulator Wiring Har ness,
Dwg. No. 72-2627, and Static Exciter Connection Wiring Diagram, Dwg, No. 72-2631 (Sheet 3 of 4)
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Figure5-33. Static Exciter Wiring Harness, Dwg. No. 72-2628, Voltage R
Dwg. No. 72-2627, and Static Exciter Connection Wiring Dlagram Dwg.
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NOTES:

1. V; - AC VOLTMETER o-120v

EXCITATION
SYSTEM
ASSEMBLY

2. 120V INPUT:
MODE I SETS: 50/60 Hz
MODE II SETS: 400 Hz

M E5-6115-465-34/5-34

Figure 5-34. Static Exciter and Voltage Regulator Assembly Sensing Circuit Bench Test

Figure 5-35.
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Static Exalter and Voltage Regulator Assembly Power Circuit Bench Test




TM 5-6115-445-34
TO35C2-3-446-2
NAVFACP-8-625-34
TM 06858B/06869D-34

| [1] Position voltage ad-lust rheostat R2 on

generator set control cubicle to the approximate
midpoint.

(4) Place the operation switch on the genera-
tor set control cubicle in the PARALLEL position.

§5) Adjust reactive current adjust potentiometer
R29 of the specia relay assembly to provide a special

[2] Refer to the Operator and Organiza- droop of 3 percent.

tional Maintenance Manual and start the generator

t.
e 4 (©) Adiust the load sharing adjust heostat (R2®)
, ) ) of the precise r assembly until 4 to 6 volts
[3] Adjust voltage rheostat variable resis- appear %cross piniyA and Byof the paralleling recept-
@ tor R2 fo obtan generator assembly rated voltage. acle.

@ . Paraleling Adjustments.

’\Lll Refer to the Operator and Organiza-
tional Maintenance Manual and connect a rated
load to the generator set load terminal board.

[2] Start the generator set and operate at
Full rated load.

(3) Install the shorting plug in the paralleling
receptacle.

NOTE

Stelzp (6) pertains to precise generator sets
only.

(7) Refer to the Operator and Organizational
Maintenance Manual and shut down the generator
set.

Section V.  GENERATOR ASSEMBLIES

5-15. GENERAL.

This section contains maintensnce procedures for
the generator assemblies. There are two types of

generators used in the generator set. The 50/60 Hs gen-

erator is used in both the 50/60 Hs utility, and 50/60
Hs precise generator sets. The 400 Hs generator is
used only in the 400 Hs precise generator set. Both
generators are drip-proof, rotating field, synchron-
ous, brushless, fan cooled units. Mounting for the
generator is provided by the generator feet bolted to
the skid base and the housing bolted to the engine fly-
wheel housine. Rotational power is provided by the
blower and coupling assembly which is bolted to the
generator rotor shaft and the engine flywheel.

5-16. GENERATOR MAINTENANCE INSTRUCTIONS.

a. Removal Refer[fo paragraph]2-7c. for gen-
erator removal procedure.

b. Diassembly.

(1) Diassemble generator by following the as-
cending seguence of index numbers assigned t

only as required to replace damaged or defective
components.

(2) Remove screw [(I._figure b-36) and lock-
washer (2) to remove drip cover (3).

(3) Remove screws (4) and lockwashers (5) to
remove screen guard (6).

(4) Remove screws (7) and lockwashers (8) to
remove lead block assembly (9) and gasket (10).

NOTE
Tag electrical leads to insure proper posi-

tioning at installation loosen clamping
screws to relieve tendon on the leads.

(5) Remove screws (11) and lockwashers (12)
to remove screen guard (13).

(6) Remove screws (14) and lockwashers (15)
to remove cover plate (16).

(7) Remove plug (17), screw (18) and lock-
washer (19).

(8) Remove screws (18) and lockwashers (21).
Using a suitable puller, remove bearing housing (22).
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Figure 5-36. Generator Assembly, Exploded View (Sheet 1 of 2)
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20, Screw

21. Lockwasher

22. Bearing housing
23. Bearing

24, Adapter

25. Rotor and balance assy
26. Stator assy

27. Screw

28. Lock plate

29. Pressure plate
30. Coupling disc

31. Blower

32, Screw

33. Lockwasher

34, End bell assembly
35. Screw

36. Data plate

37. Gasket

38. Lifting eye

ME 5-6115-465-34/5-36 (2)

Figure5-36. Generator Assembly, Exploded View (Sheet 2 of 2)

(9) Thread five turns of screw (18) into rotor
(Sh?ﬂ and, using a suitable puller, remove bearing
23).

(10) Support bearing on the head of a suitable
press and press out adapter (24).

(11) Remove the lifting eye bolt from the gen-
erator stator.

(12) Cut a sufficient length of 1/2 inch bar
stock sted to fit across the diameter of the coupling
disc end of the generator assembly.

L13% Center punch and drill a I-inch hole
through the center of the bar stock.

(14) Secure the bar stock to the rotor assem-
bly using the generator lifting eye (

(15) Locate and center punch a hole at each
end of the bar stock in line with the generator housing
mounting holes.

(16) Remove the generator lifting eye and the
steel bar.

(17) Drill a 5/8 inch hole at each center
punched position.

(18) Secure the steel bar to the stator (gen-
erator housing) with two of the screws used to secure
the generator to the engine flywheel housing.

(19) Install the generator lifting eye bolt.

(20) Using a suitable lifting device, lift the
generator by the eye bolt and stand it on its end bell

NOTE
Use block as necessary to hold the genera-
tor in the upright position.

(21) Remove the two screws securing the steel
bar to the stator.

CAUTION

Use extreme care when lifting rotor and
balance assembly from the stator assem-

bly.
(22) Using a suitable lifting_device, remove
rotor and balance assembly (25 from

stator assembly (26) and position on a support.

(23) Remove lifting eye bolt and steel bar.

NOTE
If the alternator assembly is to be sent to a
higher level, the rotor assembly must be
secured in the stator assembly to prevent
damage while in transit. The bar stock
steel illustrated in[figure 5-37Ican be used
for this purpose.

NOTE
If a steel bar isnot available, carefully
stand generator on end and remove rotor.

(24) Remove screw (27) to remove plate (28),
pressure plate (29), coupling disc (30), blower wheel
(31) from rotor and balance assembly (25).

(25) Remove screws (32) and lockwashers (33)

to remove end bell assembly (34) from stat or (26).

NOTE

Feed leads to stator through end be 11 as it
is removed.
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Figure 5-38. End Bell Assembly, Exploded View
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(26) Do not remove screws (35) or data plate
(36) unless damage is present.

(27) Remove gasket (37),

(28) If inspection reveas damage to end bell
assembly, remove screws and lockwasher to re-
move exalter stator from end bell [figure 5-38).

(29) If inspection reveals damage to rotor
and balance assembly, disassemble as follow:

NOTE

Disassembly of the 400 Hz and the 50/60
Hz generator rotor and balance assembly

are identical as shown infigure 5-39,
even though only the 50/60 Hz rotor is
shown

(@) Remove screws (1[figure 5-39) and
lockwashers (2) to disconnect electrical leads (3)
and lug (4).

ﬂb) Remove screws (5), flat washers (6)
and cable clamps (7).

(c) Remove screws (8) and balance
weights (9).

NOTE

Balance weights are tach welded in posi-
tion. Use a chisel to break them loose.

(d) Remove screws (10) and lockwashers
(11) to remove exciter rotor (12).

(e) Do not remove diodes (13) unless in-
spection reveals damage.

) 581‘) Remove screws (14) and balance
weights (15).

NOTE

Balance weights are tach welded in posi-
tion. Use a chisel to break them loose.

ég% Place rotor assembly in an oven and
bake at 356 F (180°C) for 3.0 to 3.5 hours.

WARNING

Wear asbestos gloves when handling heat-
ed rotor assembly.

CAUTION

Do not alow press to exert pressure on
rotor core winding as damage may result.

TM 5-6115-465-34
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sﬂw Remove rotor assembly from oven
and press shaft (16) and key (17) from rotor core (18).

(30) If mspectlon reveals damage to the lead
block assembly, disassemble as follows:

a) Remove nutd (1, figurel5-40),lock -

washers (2)( and screws (3).

erate pressure plates (4) and
blocks (5, g Sep P P @

(31) If inspection reveals damage to stator as-
sembly, disassemble as follows:

(@) Remove screws (1[figure 5-41) and
washers (2) to remove ring (3). (400 Hz genera-
tor sets only. )

(b) Remove screws (4) and lockwashers
(5) to remove lead bushing (6).

(c) Unscrew eye bolt (7) from frame as-
sembly (8).

NOTE

Do not attempt to disassemble frame as-
sembly.

c. Cleaning, Inspection, and Repair.

WARNING

Use solvent in a well ventilated area.
Avoid inhaling solvent fumes. Do not
alow solvent to come into contact
with the skin.

(1) Clean dl generator parts using an approve
solvent. Do not dip parts into solvent.

(2) Ultra sonic cleaning may be used if avail-
able. Consult manufacturer’s recommendations for
cleaning solutions and procedure to be used.

(3) After cleaning, dry rotor and balance as-
sembly, stator assembly and exciter stator by
baking in an oven at 200°F (9S°C) for approximately
3 hours. After drying, apply a light coating of oil
(Military Specification MIL-1-9870) or corrosion
preventive compound (Military Specification MIL- C-
4339) to al ferrous-metal surfaces to prevent rust-

ing.

(4) Dry al other parts with a clean, lint -free
cloth

(5) Inspect all electrical leads for a damaged
or deteriorated insulation and evidence of shorting.
Check each electrical lead for continuity.
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Figure 5-39. Generator Rotor and Balance Assembly, Exploded View (sheet 1) -
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(6) Inspect blower and coupling disc for wear,
cracks, breaks, or other damage.

(7) Inspect bearing kit far cracked or damaged
housing. Check bearing for wear, pitting, and corro-
sion. Check bearing adapter for wear and corrosion.

(8) Measure inside diameter of bearing

housing. Diameter shall be 3.19492 to 3.19502 inches.

(9) Measure outer diameter of bearing adapter.

Diameter shall be 1.3780 to 1.3784 inches.

(10) Inspect rotor shaft for discoloration or
other evidence of overheating. If it is suspected that
rotor shaft is weakened, disassemble rotor assem-
bly (paragraph b. (19) above) and perform magnetic
particle inspection in accordance with Military Speci-
fication MIL-1-6868.

(11) Inspect rotor and exalter cores for evi-
dence of shorting and overheating. Check windings
for physical damage.

(12) Inspect rectifiers for evidence of short-
ing and overheating.

(13) Inspect end bell assembly for cracks,
corrosion, and other damage. Inspect exalter stator

Lead Block Assembly, Exploded View

for evidence of shorting and overheating. Check wind-
ings for physical damage.

(14) Inspect lead block assembly for cracks,
corrosion, and other damage.

(15) Inspect stator assembly for cracks,
corrosion, and other damage. Check windings for
evidence of shorti ng or other physical damage.

WARNING

When making electrical checks, take pre-
cautions to avoid accidental contact with
conductors carrying high voltage. Make
certeéig that test leads are properly con-
nected.

CAUTION

Make sure that component being tested is
electrically isolated from al other com-
ponents.

(16) Using tester, ground check rotor core by
applying 300 Vac at 60 Hz RMS for 1 second between
heat sink and rotor shaft. There shall be no evidence
of dielectric breakdown. 561
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(17) Using a double bridge, measure resis-
tance of rotor core. Resistance shal be 0.2154 to
0.2486 ohms at 77°F (25°C).

(18) Install rotor and balance assembly on a
dymetric balance machine and check for static and
dynamic balance. Unbalance shall not exceed 0.5
inch-ounce in either balance plane. Balance rotor
and balance assembly as outlined in step (25) below.

(19) Install blower and coupling disc assem-
bly on a dymetric balance machine and check both
static and dynamic balance. Unbalance shall not
exceed 0. 5 inch-ounce in either plane. Balance blow-
greland coupling disc assembly aa outlined in step (26)

ow.

(20) Use a double bridge to measure resis-
tance of each phase of exciter rotor. Resistance of
each phase shall be O. 1473 to O. 1627 ohm at 770 F
(25°C). Difference between phase reading shall not
exceed 2 percent.

(21) Using 374 megger, ground test exciter
by applying 300 Vac at 60 Hz RMS for 1 second be-
tween one terminal and ground (frame). There shall
be no evidence of dielectric breskdown.

E)ZZ) Using a double bridge, measure resis-
tance between terminals of exciter stator. Resis
tance shall be 4.50 to 5.50 ohms at 77°F (25°C).

(23) Using 374 megger tester, ground test
stator assembly by applying 750 Vac at 60 Hz RMS
for one second between all leads (tied together)
and the frame. Apply 500 Vac at 60 Hz RMS for one
second between phases with neutral open. There
shall be no indication of dielectric breakdown in
either test.

(24) Use semiconductor test set to test recti-
fiers for inverse current leakage at peak recurrent
voltage of 600 volts |eakage shall not exceed 20.0
milliamperes at 77°F (25 C).” Check forward voltage
drop. Voltage drop shall not exceed 1.2 volts at
77°F (25°C).

(25) If rotor and balance assembly is out of
balance, add or subtract balance weights until re-
maining unbalance in both balance planes does not
exceed 0. 5 ounce-inch Once rotor and balance as-
sembly is balanced, each weld balance weights and
attaching screw.

(26) If blower and coupling disc assembly is
out of balance, correct by machining materia from
inner diameter of blower as required. Remaining
unbalance shall not exceed 0.5 inch-ounce in both
balance plans.

(27) If damage to the stator windings is dis-
covered during inspection and test, rewind using
(fiqure 5-47] (flgire 5431 for 400 17) 2 a guide.
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(28) After rewinding, vacuum impregnate the
stator assembly as follows:

a) Place wound stator in an oven at 300°
F (-0, +15° F (149 C) for 120 + 10 minutes.

(b) Transfer stator to vacuum tank.

NOTE

Do not alow temperature of stator to
drop below 125 F.

(c) Evacuate tank to a maximum of 50 mm
Hg absolute and hold for 10 minutes (minimum).

(d) Without breaking the vacuum, intro-
duce varnish (Military Specification MIL-1-24092,
Type M, Class 155) to a sufficient depth to complete-
ly cover the stator. Hold vacuum for 5 minutes (mini-
mum).

(e) Break vacuum and hold at atmospheric
pressure for 5 minutes (minimum).

(f) Return varnish to storage tank and
allow the stator to drain.

(Sg?: Place the im rqunated stator in an
oven at 300°F, -O F, +15°F, (149°C) for 120 + 10
minutes.

(29) If damage to rotor core windings is dis-
covered at inspection and test, rewind in accordance

withlfigure 5-44](figure 5-45| for 400 Hz).

(30) Impregnate the wound rotor as follows:

(& Mark al fit surfaces to prevent the
resin from adhering.

(b) Preheat the wound core for 2 hours
(minimum) at 302°F (150°C) (minimum).

(c) Allow the core to cool in ambient
surroundings to 104°F (40°C) (maximum).

(d) Place the core in the vacuum tank and
evacuate to 1 to 5 mm Hg and hold for 15 minutes.

~_(e) Without breaking the vacuum, admit
the resin into the tank to a sufficient depth to cover
the core. Hold the vacuum for a minimum of 5 min-
utes.

(f) Break the vacuum and pressurize the
tank to 85 to 90 psig. Hold for a minimum of 30 min-
utes.

(9) Reduce the pressure to zero, then in-
crease as necessary to remove the resin from the tank.
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Lamination, core
Rod, cage

Rod, retainer
Screw, cap
Washer, lock
Spacer, coil
Tape, glass
Insulation
Locknut

Wire

Tape, glass
Slot, liner

Figure 5-44.
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INTERPRET DRAWING PER MIL-STD-100.

1.
2.

2.5 + 10% TONS.

3. BRAZE CAGE ROD, FIND NO. 3, TO LAMINATIONS, FIND NO.
TYPE I, GRADE B.
BRAZING FLUX SHALL BE IN ACCORDANCE WITH AWS TYPE 3A.
ONE COIL SPACER SHALL BE USED AT EACH OF EIGHT PLACES.
APPLY 4 LAYERS OF TAPE, FIND NO. 8, TO SECURE CABLE"

1, IN ACCORDANCE WITH MIL-B-7883.

O &

STUpS.
APPLY 2§ LAYERS OF TAPE, FIND NO.

C.

-1

CLEAN CABLE STUDS AFTER IMPREGNATION.

O o,

WHILE THE LAMINATIONS ARE UNDER PRESSURE.
10. GROUND INSULATION:
HIGH POTENTIAL: 1500 VOLTS.

MES5-6115-465-34/5-44

50/60 Hz Generator, Rewind Procedures

STACK LAMINATIONS, FIND NOS. 1 AND 2, ON I.D. UNDER

12, TO SECURE
INSULATION, FIND NO. 12, TO ROD, FIND NO. 4.
VACUUM-PRESSURE IMPREGNATE IN ACCORDANCE WITH 72-2487.
TORQUE CAP SCREWS, FIND NO. 5, TO 17 FT-LB + 10%

GREATER THAN 200 MEGOHMS.
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NOTES:
LOCATE HEAD STUB AS SHOWN, 45° + 5°
FROM ROTOR KEYWAY.

SOLDERING SHALL BE IN ACCORDANCE WITH

-4 L_ T MIL-STD—454, REQUIREMENT S.
n’& - 23'3 3.  BAND COIL EXTENSIONS AT EACH BEND WITH
TAPE. FIND NO. 4
4. BAND OUTSIDE CIRCUMFERENCE OF WINDING
WITH 9 LAYERS OF TAPE. FIND NO. 16 AS SHOWN

1. Core assembly UNDER 33 LBS % 10°

2. Rod, cage S.  VACUUM-PRESSURE IMPREGNATE IN ACCORDANCE
3. Wire WITH 72-2487.

4. Tape. ghan 6. INTERPRET DRAWING PER MIL~STD-100.

S. Clamp. ead

6. Insulabon. lead clamp

7. Felt mnsulabnon

8. Washex, lock

9. Wedge, slot
10. Woe
11. Insulavon sleeving
12 Tape. msulsbon
13. Linez, siot
14. Separator
15. Tape. msulabon

ME 58115485 34/545
Figure 5-45. 400 Hz Generator Rotor Winding Procedures
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(h) Drain the core for a minimum of
30 minutes.

(i) Place the core in an oven and heat to
a temperature of 302°F (150°C). Cure at this
temperature for a minimum of 16 hours.

(31) If damage to the exciter stator is dis-
covered at inspection and test, rewind in accor-

dance with[figure 5-46

(32) Vacuum impregnate bobbins in accor-
dance with step (28) above prior to installing on

lamination.

(33) If damage to the exciter rotor is noted
at inspection and test, rewind in accordance with
[figure 5-47]

(34) After winding the rotor, vacuum pres-
sure impregnate as directed in step (30) above.

(35) Replace all worn or damaged parts and
parts which fail to meet inspection requirerments.

d. Assembly.

(1) Assemble stator assembly as follows:

(d) Screw eye bolt (4,[figure 5-41)) into

frame assembly (5).

(b) Install lead bushing (3) and secure
with lockwasher (2) and screws (1). Torque

screws to 17 Ibs-ft.
(2) Assembly lead block assembly as follows:

(a) Assemble blocks (6 and 6,[figurd
[5-40) and pressure plates (4).

(b) Install with screWsS (3), lockwashers
(2) and nuts (1). Do not tighten.

(3) Assemble rotor and balance assembly as
follows:

(a) Heat rotor core (18,
in an oven for 3.0 to 3.5 hours at 356.0°F (180.0°C).

(b) Install key (17) into slot of rotor
shaft (16).

WARNING

Wear asbestor gloves when handling heat-
ed rotor. Serious burns may result from
failure to observe this warning.

CAUTION
Do not use press which contacts core
windings. Press only on core lamina-
tations.

(c) Remove heated rotor core from
oven and press onto rotor shaft until firmly seated
against shoulder. Do not allow key to project
more than 0.12 inch on either side of rotor.

5-70 Change 9

(d) Insure exciter rotor is positioned
so that lead holes are equal distance on each side

of lead slot in rotor shaft.

(e) Feed field leads from generator
field (18) through exciter rotor (12).

(f) Mount exciter rotor (12)
rotor shaft and secure with lockwasher (11)
and screws (10). Torque screws to 60 pounds-
inch.

NOTE
Remove only one diode at a time

[Eigure 5-39] sheet 2)

Install rectifies (13) and torque
to 28 pounds-inch. Connect leads to rectifiers

and solder in accordance with established pro-
cedures.

(h) Install cable clamps (7), lockwashers
(6), and screws (5).

(i) Connect electrical leads (3) and
secure with lockwashers (2) and screws (1).

() Install lug (4) on electrical lead (3).

(k) Temporarily install balance weights
(15 and 9) and screws (14 and 8).

(1) Balance rotor and balance assembly
(paragraph c.(25) above).

(m) Remove screws,
weigh.

lockwashers, and

(n) Coat screws with Loctite, Grade C
(no known government specification) and allow
to dry.

(o) Install balance weights, lockwashers,
and screws. Torque screws to 31 Ib-ft.

(p) Tach weld screws and single hole
weights to prevent movement.

(q) Install blower wheel (31,[figurég
[5-36); coupling disc (30), pressure plate (29),
lock plate (28) with screws (27).

(r) Torque screw to 75 Ibs-ft, and bend
lock tab of lock plate (28) against flat of screw.

(s) Using 5/8 in. bolts and nub, tempor-
arily fasten coupling disc to blower.

(4) Assemble end bell assembly as follows:

onto

(a) Assemble exciter stator [(figure 5-38)

to end bell. Insuring electrical leads are lined with
lead opening.

(b) Secure with lockwashers and screws.

(5) Assembly generator assembly as follows.
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NOTES:

INTERPRET DRAWING PER MiL- SYD-100.

SOLDERING SHALL BE IN ACCORDANCE WITH MIL - STD - 454 REQUIREMENTS.

STACK LAMINATIONS , FIND NO, 5, UNDER 3 TONS + 10%.

TORQUE CAP SCREWS, FIND NO’ 8, TO 18+1 FT-LBS. WHILE LAMINATIONS ARE

UNDER PRESSURE,

AFTER ASSEMBLY , SPRAY WITH ONE COAT OF VARNISH IN ACCORDANCE WITH
MIL-V-173,

SLEEVING , FIND NO, 3, SHALL BE SUFFICIENT TO COVERED SOLDERED CONNECTIONS
MARK:

30554-72-2430

MFG: (CODE IDENT NO.)

IN ACCORDANCE WITH MIL-M-13231, GROUP 1,2,0R 3 CHARACTERS SHALL BE .12

MIN. HIGH AND LOCATED AS SHOWN

GROUND INSULATION : GREATER THAN 1000 MEGOHMS . HIGH POTENTIAL: 1500 VOLTS.
WIND BOBBIN , FiND NO. 8, WiTH 200 TURNS OF WiRE , FiND NO. 8.

10. APPLY A MINIMUM OF 2 LAYERS OF TAPE , FIND NO. 10, WITH OVERLAPPING.
11. OUTSIDE SURFACE OF WINDINGS SHALL BE LESS THAN OUTSIDE FLANGES OF BOBBIN.
12. BENCH TEST RESISTANCE:.81 OHMS,

ME 5-6115-468-34/5-48 (1)

Figure 5-46. Gener(ator Exalter Stator Winding Procedures

Sheet 1 of 2)
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Generator Exciter Stator Winding Procedures

Figure 5-46.
(Sheet 2 of 2)

5-72



TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

TN
REF T-
) - he H DETAIL B
/ o w2 Z A'S
., |
IS
|
~

Liner, slot
Separator

Wire

Sleeving

Wire

Tape, glass

Cord

Heat sink
Insulator, bushing
Lamination
Screw, cap
Washer, flat

Nut, self-locking
Washer, insulating
Thermopoxy compound
Washer, insulating

1.
2

4,
3

6.

7.

@ SEE NOTE &
s

O,
ONONO. ©

1.§30

[‘" 1.470 ;

®
14
SEE NOTE 2

\a 0005 o4

20025

NOTES:

STACK LAMINATIONS .FIND NO. 8, ON 1.D. UNDER 2+10% TONS.

TORQUE CAP SCREWS , FIND NO. 11, TO 60 INCH LBS MAX...WHILE CORE
1S UNDER PRESSURE.

SOLDER LEADS , FIND NO. 3, TO WINDINGS , FIND NO. 5, AND TAPE CON-
NECTIONSWITH FIND NO. 8, . INSTALL SLEEVING 4, OVER LEADS, AND
TIE LEAD TO NEAREST TURN IN WINDING USING CORD 7, TIE SHALL BE
SUFFICIENTLY STRONG TO SECURE LEAD.

INTERPRET DRAWING PER MIL- STD - 100.

SD1 DERING SHALL BE IN ACCORDANCE WITH MIL-STD- 454 , REQUIRE -
MENT &,

AFTER WINDING STACKED AND BOLTED LAMINATIONS , FIND NO.9,
VACUUM PRESSURE IMPREGNATE. PROTECT ALL HOLES DURING TREAT
MENT,

GROUND INSULATION GREATER THAN 200 MEGOHMS ..

HIGH POTENTIAL : 1500 VOLTS.

Figure 5-47.
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(&) Secure end bell assembly (34,[fiqurd
to stator (26) using lockwashers (33) and screws
32). Torque screws to 31 ft-1b.

_(b) Feed electrical leads through gasket
(10) and insert them through loosely assembled lead
block (9).
) (CI) Pull all slack from the leads and
tighten the cfamping screws of lead block.

E)d) Secure lead block and gasket to and
bell assembly wing lockwashers (8) and screws (7).

(e) Using a suitable lifting device stand
the stator assembly on the end bell.
NOTE
Use blocking as necessary to maintain
stator in the vertical position.

(f) Remove the lifting eye bolt from the
stator and install it in the coupling disc end of the
rotor shaft.

CAUTION
Use extreme care when installing rotor

to avoid damage to the generator wind-
ings.

é Using a suitable lifting device, install
the rotor (25) into the stator (26).

o (h1 T ure rotor to stater as
in disassembly ( .

(i) Carefully set the stator on its mount-

ing feet.

24 (j) Press new bearing (23) onto adapter
) (k? Install bearing and adapter and se-

cure with aflat washer and Screw (18).

] (1) Remove screw and replace flat washer
with lockwasher (19). Torque screw (18) to 88 ft-Ibs.

m) Install bearing housing (22) and se-
( & g g((zg)_

cure with lockwashers (21) and screws Torque
screws to 31 ft-Ibs.

NOTE

Center bearing housing in end bell prior to
torquing screws.

) (n) Install screen guard (13) and secure
with lockwashers (12) and screws (11).

%)) Install cover (16) and secure with lock-
washers (15) ad screws (14).

(p) Install cover (17) into bearing housing.

T™M 5-6115-465-34
NAVFAC P-8-625-34
T.0. 35C2-3-446-2

TM 06858B/06859D-34

Install 6 d
with Iockw%eps (%5 %&e&”rgk}?r&)( ) and secure

(r) Instal] drip cover (3) and secure with
lockwashers (2) and screws (1).

(s) Remove steel bar securing rotor to
stator and Install lifting eye bolt on generator stator.

. e Testing. Perform winding resistance test,
high potential test, and insulation Tesistance test
us ng equipment and J)rocedures specified in Military
standard MIL-STD-705.

f. Installation. Install generator assembly in
reverse order of removal procedures.

5-16.1. The field flash circuit consists of the

following components: The speedswitch, K5 relay

(located on A5 board). current limiting resistor,
exciter field windings. associated wiring.

a Testing Stator, Exciter (On Equipment
Test). Locate end disconnect the exciter stator
winding resistance using an ohmmeter. On the
15 KW and 30 KW generator sets. leads (F1-F2) .
are located on a terminal board near the stétic
exciter/voltage regulator control box. Check
across F1 and F2 for resistance. A normel re-
sistance reading of 1 to 4 ohms should be found.
If the resistance of the exciter winding is not
as specified, refer to the applicable section
of the TM for replacement/repair of the exciter
stator winding.

b. .Equiﬁment Test of Field Flash Circuit.
Assumln? the exciter stator winding resistance
is correct (within 1 to 4 ohms, Pore 5-114)
connect e DC voltmeter (0 to 30 volts] to the
two wires that were disconnected from the exciter
stator windings. NOTE: Do" not reconnect the wires
to F1 and F2 at this time.

€. Remove connector (P37) from the speed
switch. Place a iumper between pins A and C on
P37. Momentarily (10 to 15 seconds) piece the
"start-stop-run”” switch in the start position
and observe the DC voltmeter. If the voltmeter
indicates approximately 24 volts, the probable
cause of the field flash failure is the speed
switch. If a DC voltage is not present. proceed
to the next step.

d. Remove connector (P3) from the speed switch.
Place a jumper between pins A and C of socket
5\]3) on the specia relay box For approximately

4 volts DC. If DC voltage is not present.
the problem may be the wiring between the speed
switch and the gpecial relay box. the K5 relay
or currant limiting resistor gRSS inside the
special relay box (15 KW and 30 KW generator
sets only]. If a voltage is present.” replace
connector S%PSI on socket (J3) and proceed to
the next step.

e. Remove connector (P92 from the static
exciter/voltage regulator control box. Momentarily
hold the “start-stop-run” switch in the start
etween pins C and D of P9
C. If a DC voltage

osition and check
or approximately 24 volts

Change 5 5-75
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is not present, the problem may be the wiring
between the special relay box end the static

exciter/voltage regulator control box. If e DC
voltage is present, replace connector (P9) on
socket (J9) and proceed to the next step.

f. Remove connector (P13) from the static
exciter/voltage regulator control box. Momentarily
hold the “start-stop-run” switch in the start
position and check between pins S and R of J13
on the control box for approximately 24 volts
DC. If a DC voltage is not present the problem
may be any one of the following items within
the control box.

(1) Broken wiring within the control box.
(2) Current limiting resistor (R219) sets.
(3) Current limiting resistor (R17) sets.

. Reconnect the wires previously removed
from the exciter field winding (F1-F2).

5-76 Change 6
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SectionV. ELECTROMAGNETIC INTERFERENCE SUPPRESSION COMPONENTS

5-17. TESTING FOR ELECTROMAGNETIC INTER-
FERENCE.

If electromagnetic interference is suspected, unit shal
be tested in accordance with MIL-STD—461.

5-18. REPLACEMENT OF INTERFERENCE SUPPRE-
SSION COMPONENTS,

a Refer to the Operator and Organizational Main-
tenance Manual to replace fuel transfer pumps.

b. To replace capacitors at load terminal:

(1) Remove screws (1[figure 5-48) and disconnect and
tag electrical leads.

(2) Remove nuts (2), screws (3), capacitors (4) and
lockwashers (5) from bracket (6).

(3) Reassemble in reverse order using new capacitors.

c. Refef 1o figure 5-30 to replace capacitors in static
exciter.

1. Screw

2. Nut

3. Screw

4. Capacitor

S. Lockwasher
6. Bracket

MES5-61165-465-34/5-48

Figure 5-48. Interference Suppression Components

5-76.1/(5-76.2 blank)
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CHAPTER 6
ENCLOSURE ASSEMBLY REPAIR INSTRUCTIONS

Section |.

6-1. GENERAL.

The housing assembly fully encloses the top,
sides, and ends of the generator set. It consists of
doors, covers, panels and supports. All openings
into the interior of the generator set are equipped
with sealing doors which prevent the entry of
foreign material when the doors are closed.

6-2. RELAY TABLE MAINTENANCE.

a  Removal.

(1) Refer to the Operator and Organizationa
Maintenance Manual and remove housing assembly
doors, covers, and panels.

(2) Remove relay tables by following the as-
cending sequence of index num’hers (1 through 36)
assigned to[figure 6-1]1.

NOTE

It is not necessaryto completelly dis
assemble the relay table to replace a
single part, Only those parts requiring
repair or replacement need be removed.

Section I1.

6-3. GENERAL.

The lifting frame is securely attached to the skid
base. It is equipped with lifting-clevises at the top
of each side for lifting equipment attachment. In
addition, the lifting frame provides support for the
center of the housing assembly and serves as a
mounting point for the hydraulic sump and the day
tank assembly. During generator assembly removal,
the lifting frame provides support for the rear of the
engine assembly.

6-4. LIFTING FRAME MAINTENANCE.

a Removal.

(1) Remove housing assembly doors and pan-
els as required for lifting frame removal (paragraph
6-2).

HOUSING ASSEMBLY

b. Cleaning, Inspection, and Repair.

(1) Clean relay table parts in dry cleaning
solvent ﬁFederaI Specification P-D-680) and dry
thoroughly.

(2) Inspect relay table for breaks, cracks,
and other damage.

(3) Check all parts for defective paint.

(4) Check all threads for crossing, stripping,
and peening.

(5) Repair cracks, breaks, and defective
welds by welding.

(6) Replace any parts damaged beyond repair.

(7) Remove defective paint and corrosion,
Treat and paint in accordance with service require-
ments.

c. Instalation.
(1) Ingtal relay table in reverse order of re-
moval procedures.

(2) Refer to the Operator and Organizational
Maintenance Manual and install housing assembly
doors, covers, and panels.

LIFTING FRAME

(2) Remove hydraulic sump [(paragraph 3-40).

(3) Remove fuel lines and fittings (paragraph
3-22) and day tank assembly .

A (4) Remove main fuel tank filler feck (paral
grap :

(5) Remove lifting frame components by follow-

ing the sequence of ascending index numbers (1
th?ough 26) assigned tolﬁlﬁuﬁeﬂ

NOTE

It is not necessary to completely disassem-
ble the lifting frame to replace a single
part. Only those parts requiring repair or
replacement need be removed.

Change 2 6-1
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Screw
Lockwasher
Clamp

Nut

Screw

Screw
Terminal block
Screw
Lockwasher
Flat washer

Sewpmpopwp

[y

.,

J

N
o

11,
12,

Screw
Lockwasher
. Flat washer

14,
15,
16,

Spacer
Fuel line
Nut
Lockwasher
Flat washer
Screw

Nut
Lockwasher

Y

18,
19,
20.
21,

Figure 6-1.

6-2

25

22,
23,
24,
25.
26.
217,
28,
29,
30,
31

Flat washer

Screw

Rear housing

Top retay table

Right side relay table
Nut

Lockwasher

Flat washer

Screw

Left side relay table

aame ceem pom mlaie = =

MED-O1 15-403-34/0-1.1

Relay Table Assembly, Exploded View
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Screw
Lockwasher
Clamp
Nut

Screw

Screw
Terminal block
Screw
Lockwasher
Flat washer

- WD
- .

QW@
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22. Flat washer 32. Grommet
23, Screw . 33. Nut
15, Fuel line gg' ?ear :(::;ltr;gble 34. Lockwasher
. . Top rek
16. Nut 26. Right side relay table 35. IS""“W”""S
17, Lockwasher 27. Nut 36. Screw
18, Flat washer 28, Lockwasher
19. Screw 29. Flat washer ME5-6115-465-34/6-1.1
20, Nut 30. Screw
21. Lockwasher 31. Left side relay table

MES5-6115-465-34/6-1.1

Figure 6-1.1. Relay Table Assembly, Exploded View

Change 2 6-2.1/(6-2.2 blank)
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Nut
Lockwasher
Screw
Flatwasher
Nut
Lockwasher
Spacer
Screw
Flatwasher

. Lockwasher

Figure 6-2.

. Screw

. Flatwasher

. Left support
. Top support
. Right support
. Nut

. Lockwasher

. Screw

. Flatwasher

. Bracket

. Clevis assembly

Lifting Frame, Exploded View

TM5-6115-465-34
NAVFAC P-8-625-34
T.0. 35C2-3-446-2
TM 06858B/06859D-34

3. Cotter pin

. Bolt

. Lifting Clevis
. Nut

. Clevis Bracket
. Nut

. Lockwasher

. Hex nut

. Screw

. Flatwasher

MES5-6115-465-34/6-2
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b. Cleaning, Inspection, and Repair.

(1) Clean al parts in dry cleaning solvent
(Federal Specification P-D-680) and dry thorough-
ly.

(2) Inspect supports, lifting clevises and
brackets for cracks, corrosion, breaks, defective
paint, and other damage.

(3) Inspect lifting clevises, brackets, and
pins for excessive wear.

(4) Check al threads for crossing, stripping,
and other damage.

(5) Repair cracks and breaks in supports by
welding.

Section 1.

6-5. GENERAL.

The skid base assembly provides the mounting
points for the engine assembly, the generator as-
sembly, and the enclosure assembly. It contains the
main fuel tank and the tool box. The generator set
ground point is also contained in the skid base as-
sembly. The skid base is aso drilled to accept
attachment of the wheel mounting kit. A metal sheet
near the bottom of the skid base prevents the entry
of debris. Drain holes are provided to prevent the
accumulation of spilled liquids on the sheet.

6-6. SKID BASE ASSEMBLY MAINTENANCE.

a. Removal.
(1) Refer to the Operator and Organizational
Maintenance Manual and remove the housing assem-
bly.

(2) Remove the relay table assembly (para-
graph 6-2).

(3) Remove engine assembly [(paragraph 2-6).

(4) Remove generator assembly (paragraph
2-7).

(5) Remove main fuel tank (paragraph 3-_15).

(6) Remove the lifting frame

b. Disassembly, Disassemble skid base as-
sembly by following the ascending sequence of index
numbers (1 through 12) assigned tolfigure 6-31

(6) Remove corrosion and defective paint.
Treat and paint in accordance with service require-
ments.

(7) Replace al parts worn or damaged beyond
repair.

c. Installation.

(1) Instal lifting frame in reverse order of
removal procedures.

(2) Install the housing assembly doors,
covers, and panels, the hydraulic sump, the fuel
lines and fittings, the day tank assembly, and the
main fuel tank filler neck removed in steps a (1)
through a. (4) above.

SKID BASE ASSEMBLY

NOTE

It is not necessary to completely disassem-
ble the skid base assembly to replace a
single part. Only those parts requiring re-
pair or replacement need be removed.

c. Cleaning, Inspection, and Repair.

(1) Clean al parts with dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly.
If necessary, use a stiff bristle brush to remove
caked deposits.

(2) Visually inspect skid base for cracks,
corrosion, defective paint and defective welds.

(3) Inspect tool box for cracks, corrosion,
damaged latich and hinge, and defective paint. Replace
tool box if damaged beyond repair.

(4) Inspect ground terminal stud for burns,
corrosion, damaged threads or other damage. Re-
place if defects are noted.

(5) Repair cracks and defective welds in skid
base by welding. File repairs to provide a smooth
finish.

(6) Remove corrosion and defective paint.
Treat and repaint in accordance with service require-
ments.

NOTE

Clean paint from ground termina stud
mounting to provide effective ground.
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Figure 6-3. Skid Base Assembly, Exploded View

d. Assembl¥ Assemble skid base assembly in
reverse order of disassembly procedures.

e. |nstallation.

(1) Install skid base assembly in reverse
order of removal procedures.

2 Install lifting frame, main fuel tank, gen-
erator assembly, engine assembly relay table as-
sembly, and housing assembly removed in sub-
paragraphs a. (1) through a. (5) above.

6-5/(6-6 blank)
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CHAPTER 7

GENERATOR SET TESTS AFTER OVERHAUL REPAIR INSTRUCTIONS

Section |.

7-1. GENERAL.

a. A thorough inspection of the generator set shall
be conducted to insure that workmanship and materials
are satisfactory.

b. The inspection shall be conducted each time the
generator set is overhauled or rebuilt.

7-2. HOUSING AND FRAME INSPECTION.

a Check that lifting eyes are instaled and firmly
secured.

b. Check that drain holes are open to prevent
moisture accumulation.

c. Insure that exposed parts are properly treated
to resist corrosion.

d. Open and close panel doors, engine area doors,
and generator area doors to insure proper instalation
and freedom of motion.

e. Inspect movable door gasketing to insure that it
is weatherproof.

f, Check that all caps and covers are equipped with
ties, chains, or other ties to prevent loss.

INSPECTION

7-3. ENGINE INSPECTION.

a. Check mounting bolts of al components and
accessories to insure that they are firmly secured.

b. Check designation and data plates for legibility.

c. Insure that fuel and hydraulic oil lines are
protected from damage due to vibration.

7-4. GENERATOR INSPECTION.

a. Insure that generator leads are properly identified
and protected from damage due to vibration.

b. Insure that inspection openings are protected by
screening or protective plates.

c. Check that the engine generator screws are firmly
secured. Sed paragraph _1-6v. for proper torque values.

7-5. ELECTRICAL ACCESSORIES INSPECTION.

a Check all cable and harness assemblies for
secure fastenings and protection against chafing and
vibration.

b. Insure that all cable and harness connectors are
firmly secured in their proper place,

Section |l. OPERATING TESTS

7-6. GENERAL.

a The tests described in this section require genera
tor set operation and provide verification of generator
set performance characteristics.

NOTE

All tests shall be conducted with the 240/
416 volt connections, unless otherwise
specified. All tests that are applicable will
be conducted on both Mode | and Mode
Il generator sets. Mode | tests shall be
conducted a 60 Hz only unless otherwise
specified.

b. Unless otherwise specified, all test instru-
mentation will be in accordance with Military

Standardization Handbook MIL-HDBK-705 and Military
Standard MIL-STD-705.

c. Temperatures will be measured by means of
appropriately located thermocouples and properly
calibrated read-out devices. Thermocouples will be
insulated from contact with other metals, as practical.
Temperatures will be recorded in degrees Fahrenheit
or Centigrade, depending on the instrument scale, but
will be converted to degrees Fahrenheit in al cases.
Barometric pressures will be measured by a mercurial
barometer which will be corrected for the temperature
of the scale, the mercury, for vapor pressure and for
the location of the barometer with regard to altitude
and latitude, Aneroid barometers will not be used.

d. Operation procedures required in support of
the individual tests specified herein shal be performed

7-1
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as in the Operator and Organizational Maintenance
Manual.

e. All test results for generator set overhaul, shall
be logged on the appropriate forms as required,

f. Perform the operating tests as indicated in
[table 7-1]

7-7. DIRECTION OF ROTATION CONTROLS.

With the generator set running at a rated load,
rotate the following controls and verify their proper
operation.

a. Frequency Adjust Control. On Class 1 sets
clockwise rotation of the frequency adjust control
rheostat must cause set frequency to increase as
indicated on the frequency meter. On Class 2 sets
counterclockwise rotation of manual speed control
must increase frequency.

b. Voltage Adjust Control. Clockwise rotation of
the voltage adjust control must cause set voltage to
increase as indicated on the voltmeter.

c. Governor Paraleling Control (Class 1 Sets Only).
Counterclockwise rotation of the governor paralleling
control must cause an increase in the signal appearing
at the paraleling receptacles.

d. Voltage Regulator Paralleling Control. Clockwise
rotation of the voltage regulator paraleling control
must cause that set to increase its share of the total
reactive Kva

7-8. REVERSE POWER PROTECTIVE DEVICE
TEST.

a Operate two generator sets in paralel a no load,
with contractors closed.

b. Lower speed of set being tested until the main
contactor opens.

c. Record the value on the kilowatt meter of the
other set at the moment the contactor opens. The
load contactor of the set under test must open when
power flow into the generator exceeds 20 percent of
the rated value.

7-9. LOW FUEL PROTECTIVE DEVICE.

a. Disconnect cable to the day tank fuel solenoid
valve.

b. Operate generator set at full load.

c. The low fuel protective device must operate
when the fuel in the day tank falls to a point at which
there is only enough to operate the set at rated load
for one minute.

7-2 Change 7

7-10. PARALLEL OPERATION PROVISIONS.
a For Class 1 (Precise) Sets (Real Power):

(1) Remove the shorting plug.

(2) With rated (30 kw) load on the generator set,
measure the dc voltage across pins A and B of one of
the paraleling receptacles (M5, M6, or J47), Adjust
R28 (located on the precise relay box) until correct
*VDC is indicated, Ensure that correct *pin is
positive.

VDC Positive
Governor Type *AB * Pin
Electric 4 B
Electro-Hydraulic 4 A

b. For Class 1 (Precise) Sets (Reactive Power):
(1) Remove the shorting plug.

(2) With rated (30 kw) load applied wih a .8 PF
and the operation switch in the paralel position, meas
ure the ac voltage across pins C and D of one of the
paralleling receptacles (M5, J6, or J47). Adjust R29
(located on the special relay box) until 6 volts ac is
achieved.

c. For Class 2 (Utility) Sets (Real Power), adjust
governor droop as follows:

(1) Start and run engine until it reaches operating
temperature.

(2) With rated (30 kw) load applied and the en-
gine operating at rated speed, droop may be determined
by removing load and noting no-load frequency.

(3) Adjust the knurled knob (1%.Eigure 3-18)

located at the rear of the fuel pump, until the difference
in frequency between no-load and full load is 3 percent.
Note the increase of hertz when load is removed. At 60
Hz, droop should be 1.8 Hz, and at 400 Hz, droop
should be 12.0 Hz.

d. For Class 2 (Utility) Sets (Reactive Power):

(1) Start and run engine until it reaches operating
temperature.

(2) Install shorting plug.

(3) With rated (30 kw) load applied at .8 PF and
the generator operating at rated voltage, voltage droop
may be determined by removing the load and noting the
difference between full-load and no-load voltage.

(4) Adjust R29 (located on the special relay box)
until the difference in voltage between no-load and full
load is 3 percent. Note the increase of volts when load
is removed. At 120 volts, droop should be 3.6 volts.

7-11. Deleted.



7-12. MALFUNCTION INDICATOR TEST.

a. The malfunction indicator system is electrically
isolated and independent of the protection system.
Testing of the indicators can be accomplished at the
same time that the protective devices are tested in tests,
6, 9, 10, 11, 12, 14, 15, 16, 17 and 18 of [fable /=1l

b, In the event that one of the indicator circuits
does not work, verify that the lamp is functiona by
operating the test and reset switch on the fault indice-
tor panel.

7-13. PHASE BALANCE TEST VOLTAGE.

a. General. Polyphase electrical equipment may
not operate properly or may be damaged if the phase
voltages of a polyphase generator differ greatly from
each other. Also, large differences between the phase
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voltages of a polyphase generator may be an indication
that the generator set has been improperly manufactured
or damaged.

b. Apparatus. A frequency meter (or tachometer)
as described and illustrated in MIL-HDBK-705, Method
104, or 109.1 and an rms indicating ac voltmeter having
an accuracy of + 0.1% of the reading shall be required
to perform both procedures, A means of separately
exciting the generator is required since procedure Il is
performed.

c. Generator With Separate Excitation.
(1) Preparation for test.

(@) Completely isolate the generator windings
(armature coils and field windings).

Change 7  7-2.1 /(7-2.2 blank)
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Table 7-1. OPERATING TESTS
MIL-STD-705
TEST PROCEDURE TEST PARAMETER

1. Regulator and governor stability and 608.1a See tables 7-2 and 7-3.

transient response. (Short Term).

2. Overspeed protection device. 505.2a 2400 rpm to 2450 rpm.

3. Phase baance. 508. 1c See tables 7-2 and 7-3.

4. Circuit interrupter (Short Circuit). 512.lc Instantaneously at 425
+ 25 percent” of rated
current.

5. Circuit interrupter (Overload Trip). 512.2c 8 £ 2 minutes at 130
percent of rated
current.

6. Circuit interrupter (Undervoltage). 512.3c Instantaneously  below

(Class 1 sets only). 48 volts, 6 + 2 seconds
at 99 + 24 volts or less.

7. Circuit interrupter (Overvoltage). 512.3c Not more than 1 second
after voltage has risen
to and remained at any
value greater than 153
+ 3 volts for not less
than 200 milliseconds.

8. Circuit interrupter (Under Frequency 514.1 60Hz=55+1

Trip). 50Hz=46+1
400Hz=370+5

9. Lowoil pressure protective device. 515.1a Trip pressure 17 + 3 psi.

10. Reverse power protective device. Refer tol_paragraph 7-8

11. High coolant temperature protective. 515.2a Trip temperature +222
+ 3°F.

12. Low fuel protective device. 0

13. Regulator range. 511.lc Test at both 50 Hz and
60 Hz for Mode | sets.
See tables 7-2 and 7-3.

14. Phase sequence (Rotation). 507.lc LI, L2, L3.

15. Frequency adjustment range. 511.2b See tables 7-2 and 7-3.

16. Parallel operation provisions. Refer to_paragraph 7-10]

17. Malfunction indicator system. Refer to[_paragraph 7-121

18.  Maximum power. 640.4

a  30kW, 50/60 Hz, TU and TP 42.2kW
30kW, 400 Hz, TU 24.2 kW
CAUTION

Prior to performing any of the operating tests listed inl[table 7-1, insure that
the generator set Is serviced with the correct fuel, oil, and coolant as listed

on the data plate.

7-3
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Table 7-2. ENGINE GENERATOR SET CLASSIFICATION

SPECIAL
COMMON OUTPUT GOVERNING COMPONENT
CLASS MODE NAME FREQUENCY SYSTEM COMPLEMENT MODEL
1 | Tactical 50/60 Hz Electro-Hydraulic, Electric governor control MEP 104A
Precise with backup unit, hydraulic actuator,
manual governor hydraulic pump and sump,
precise relay assembly,
special relay assembly,
tactical relay assembly
2 Tactical 50/60 Hz Mechanical Tactical relay assembly, MEP 005A
Utility (droop type) special relay assembly
1 I Tactical 400 Hz Electric with Electric governor control MEP 114A
Precise backup manual unit, electric actuator,

governor

magnetic pickup, tactical
relay assembly, special
relay assembly
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Table 7-3. ELECTRICAL PERFORMANCE CHARACTERISTIC
PARAMETERS AC PRECISE (CLASS 1)

TM 5-6115-465-94
T035C2-3-446-2

NAVFAC P-8-625-24
TM 06858B/06859D-34

TEST METHOD
CHARACTERISTIC PARAMETER VALUE MIL-STD-705
a. Voltage characteristic
1. Regulation (%) 1 608.1
2. Steady-state-stabiltty (variation)(bandwidth %)
(8 Short term (30 seconds) 1 608.1
(b) Long term (4 hours) 2 608.2
3. Transient performance
(8 Application of rated load
(1) Dip 6)
a 60 Hz 15 810.2
b. 400 Hz 12 619,2
(2) Recovery (seconds) 0.5 619.2
(b) Reection of rated load
(1) Rise (%)
a 60 Hz 15 619.2
b. 400 Hz 12 619.2
(2) Recovery (seconds) 0,5 619,2
(c) Application of smulated motor load (twice
rated current)
(1) Dip 6)
a 60 Hz 30 619.1
b. 400 Hz 25 619.1
(2) Recovery to 95% of rated voltage (seconds) 0.7 619.1
(See Note 1)
4. Waveform
(8 Maximum deviation factor (%) 5 601.1
(b) Maximum individual harmonic (%) 2 601.4
5. Voltage unbalance with unbalanced load (%) (Note 2) 5 620.2
6. Phase balance voltage (%) 1 508.1
7. Voltage adjustment range
(8 50 Hz (120/208 volts; 190 to 213 volts
50 Hz (240/416 volts 980 to 426 volts 511.1
(b) 60 Hz (120/208 volts) 197 to 240 volts
60 Hz (240/416 volts) 995 to 480 volts 511.1
(C) 400 Hz (120/208 volts 197 to 229 volts
400 Hz (240/416 vol tsg 395 to 458 volts 511.1

7-5
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Table 7-3. ELECTRICAL PERFORMANCE CHARACTERISTIC PARAMETERS
AC PRECISE (CLASS 1) (CONT)
TEST METHOD
CHARACTERISTIC PARAMETER VALUE MIL-STD-705
b. Frequency characteristic
1. Regulation (%) 0.25 608.1
2. Steady-state-stability (variation (bandwidth %)
(@ Short term (30 seconds) 0.5 608.1
(b) Long term (4 hours) 1 608.2
S. Transient performance
(@) Application of rated load
(1) Undershoot (%) 15 608.1
(2) Recovery (seconds) 608.1
(b) Rejection of rated load
(1) Overshoot (%) 15 608.1
(2) Recovery (seconds) 1 608.1
4. Frequency adjustment range (Hz)
(& 50 Hz +2 511,2
(b) 60 Hz +2 511.2
(c) 400 Hz +20
-10 511.2

NOTE

1. The voltage shallstabilize at or above this voltage.

2. The generator set connected for three phase output and supplying a single
phase, unity power factor load connected line-to-line, with no other load
on the set. The load current to be 25 percent of the rated full load current

of the set.

(b) Connect the frequency meter to one of
the armature coils of the generator.

(c) Provide separate excitation for the
exciter field.
(2) Test.

() Start and oPerate the generator at
rated frequency and at no load.

(b) Adjust the excitation so that any one
of the coil voltages is at rated value.

() Read and record the generator fre-
guency (speed) and the voltage of each armature coil

d. Generator With Separate Excitation:

(1) Determine from the data obtained in 7-13d.
(2) the maximum and minimum armature coil voltages.

7-6

(2) The voltage unbalance is the difference
between the maximum and minimum armature coil
voltages. To express this in percent divide this
difference by rated armature coil voltage and multi-
ply by 100.

Voltage Unbalance (Cail), in percent -

V max - V min

V Rated x 100

(3) Compare the results of step (2) above with
the requirements.

7-14. REGULATOR RANGE TEST.
a. “General. The voltage adjust device associ-

ated with the voltage regulator provided with the
generator set must have adjustment capable of



vargling the regulated voltage throughout the limits
and under the various load conditions and tempera-
ture ranges without causing the voltage droop of the
set to exceed specification limits. The voltage ad-
just device also must be capable in some cases of
providing an operating voltage other than rated volt-
age for specia types of equipment and to compen-
sate for external line drop.

b. Apparatus. |nstrumentation for measuring
load conditions, ambient temperature, and the gen-
erator fieldéor exciter field) voltage and current
shall be as described and illustrated in MIL-HDBK-
705.

c. Procedure for Test.
(1) Preparation for test.

(8 Connect the load and field instrumen-
tation in accordance with the applicable figure of
MIL-HDBK-705, Method 205.1, Paragraph 205.1.10
for one voltage and frequency.

(2) Test.

() Start and operate the generator set
and dlow the set to stabilize at rated load, rated
voltage and rated frequency. During this period
record all instrument readings including thermal in-
strumentation at minimum intervals of 10 minutes.
If necessary, adjustments to the load, voltage and
frequency may be made to maintain rated load at
rated voltage and frequency. Adjustments to the
voltage and frequency may be made to maintain rated
load at rated voltage and freguency. Adjustments to
the voltage and frequency shall be limited to those
adjustments available to the operator, specifically
adjustments to the voltage or frequency adjust de-
vices. On sets utilizing a droop type speed control,

stem as the prime speed control, the speed and

roop portions of the control may be adjusted. No
other adjustments to the voltage and frequency con-
trol systems shall be made. Adjustments to load,
voltage or frequency controls shall be recorded on
the data sheet at the time of adjustment. Stabilization
shall be considered to have occurred when four con-
secutive voltage and current readings of the genera-
tor (or exciter) field either remain unchanged or
have only minor variations about an equilibrium con-
dition with no evident continued increase or decrease
in value after the last adjustment to the load, volt-
age, or frequency has been made.

(b) No further adjustments shall be made
to any set control for the remainder of this test ex-
cept the control panel voltage adjust device.

(¢) Record al instrument readings.

(d) Remove load.

() Record al instrument readings (after
transients have subsided).
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(f) Adjust the terminal voltage to the
maximum specified value.

(9) Record al instrument readings.
NOTE

At voltages above rated values, the gen-
erator will be supplying less than rated
current; and at voltages below rated
values, the generator will be supplying
greater than rated current. Caution
should be taken to avoid damage to in-
strumentation and load banks.

(h) Apply rated load (rated kW at rated
power factor).

(i) Record al instrument readings (after
transients have subsided).

] gj). Remove load and adjust voltage to the
maximum attainable value or to a value just prior to
actuation of the overvoltage protection device.

NOTE

The output voltage may exceed the rating
of connected equipment.

(k) Record all instrument readings (after
transients have subsided).

() Apply rated load..

(m) Record al instrument readings
(after transients have subsided).

(n) Adjust voltage to the minimum speci-
fied value at rated load.

(0) Record al instrument readings (after
transients have subsided),

(p) Remove load.

. () Record al instrument readings (after
transients have subsided).

(r) Adjust voltage to the minimum attain-
able value or a value just prior to activation of the
under voltage protection device.

(s) Record all instrument readings (after
transients have subsided).

(t) Repeat steps (a) through (s) above for
all other voltage connections

d. Sample Calculations. Regulation (droop) is
defined for the purposes of this method as the no-
load value minus the rated load value divided by the
rated load value the quantity expressed in percent.

7-7
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% Regulation =
(No-Load Voltage) -(Rated-Load Voltage) x 100
(Rated- Load Voltage)

e. Results. The data sheets shall indicate the
voltage regulation as a percent of rated voltage with-
in the specified limits at the minimum and maximum
specified voltages and the regulation as a percent of
rated voltage at the extremes, the maximum and
minimum voltages attainable and the actuation of the

protection devices (if applicable). Compare these
results with the requirements of

7-15. FREQUENCY AND VOLTAGE REGULATION,
STABILITY , AND TRANSIENT RESPONSE
TEST (SHORT-TERM).

a Genera. The frequency regulation (some-
times referred to as droop) of a generator set is the
maximum difference between the no load value of
frequency and the value at any load up to and includ-
ing rated load. This difference is expressed as a
percentage of the rated frequency of the generator
set. The voltage regulation is expressed similarly
except that the rms value of voltage is used.

Freguency stability describes the tendency of the
frequency to remain at a constant value. Generally,
the instantaneous value of freguency is not constant
but varies randomly above and below a mean vaue.
Stability may be described as either short-term or
long-term depending upon the length of time that the
frequency is observed. Another term, bandwidth,
describes the limits of these variations. Bandwidth
is expressed as a percentage of the rated frequency
of the generator set. Voltage stability is described
similarly.

Freguency transient response describes the reaction
of the frequency to a sudden change in some condition;
such as, a load change on a generator set. This re-
sponse consists of the amount of excursion beyond the
mean of the new operating band, and the recovery
time. The recovery time is the interval beginning at
the point where the frequency leaves the origina
prescribed operating band and ending at the point
where it enters and remains within the new prescribed
operating band. The amount of surge is expressed

as a percentage of the rated frequency of the genera-
tor set. The recovery time is expressed in seconds.
The voltage transient response is described similarly.

b. Apparatus. Instrumentation for measuring
load conditions, field voltage and current, and ambient
temperature shall be as described and illustrated in
MIL-HDBK-705, In addition, recording meter(s) for
recording voltage and frequency shall be required.

c. Procedure.
(1) Preparation for test.

() Connect the load and field instrumenta-
tion in accordance with the applicable figure of

7-8

MIL-HDBK-705, Method 205.1, paragraphs 205.1.10,
for one voltage and frequency. Connect the signal
input of the recording meter(s) to the convenience
receptacle of the set or to the generator coil which is
used as the voltage sensing input to the voltage regu-
later. (Power the recording meter(s) from the
commercia utility. )

(b) Set the recording meter chart speed(s)
to a minimum of 5 inches per hour, The following
items shall be recorded on both the data sheets and
recording chart(s):

1. The date

2. The seria number(s) of the record-
ing meter(s)

3. Generator set identification

4, The recording chart speed(s)

5. The data reading number

_ ic‘ Place all instrumentation referred to
in[paragraph 7-15b. in operation.
(2) Test.

(a) Start and operate the generator set and
alow the set to stabilize at rated load, rated voltage
and rated frequency. During this period operate the
recording meter(s) at a chart speed of not less than
6 inches per hour, and record al instrument readings
including thermal instrumentation at minimum inter-
vals of 10 minutes. If necessary, adjustments to the
load, voltage and frequency may be made to maintain
rated load at rated voltage and frequency. Adjust-
ments to the voltage and frequency shall be limited to
those adjustments available to the operator, specifi-
cally adjustments to the voltage or frequency adjust
devices. On sets utilizing a droop-type speed control
droop portions of the control may be adjusted. No
other adjustments to the voltage and frec?uency control
systems shall be made. Adjustments to load, voltage
or frequency controls shall be recorded on both the
data sheet and the recording chart(s) at the time of an
adjustment. Stabilization shall be considered to have
occurred when four consecutive voltage and current
recorded readings of the generator ﬁor exciter) field
either remain unchanged or have only minor varia-
tions about an equilibrium condition with no evident
continued increase or decrease in value after the last

ad&jxtjjstment to the load, voltage or frequency has been
made.

(b) After stabilization has occurred, drop
the load to no load and reapply rated load a number
of times (three should be sufficient) to assure that the
no load and rated load voltage and frequency values
are repeatable and that the frequency and voltage
regulation is within the limits specified in the pro-
curement document. If any adjustments are neces-
sary, paragraph (a) above must be repeated. Reapply
rated load.

(c) The recording meter chart speed(s)
shall be 12 inches per minute throughout the remainder



of this test, At each of the following load conditions
(one step) operate the set for a minimum of 40 sec-
onds (or the short-term stability Tperiod plus the
allowable recovery time as specified in the procure-
ment document). During each load condition read and
record al instrument readings except therma instru-
mentation (for three-phase sets it iS not necessary to
record line-to-line voltages). Each load condition
shall be applied to the generator set in one step at the
end of the short-term stability period for the previous
load condition. The load conditions are:

1. Rated load

2. Noload

3. Rated load

4. No load

5  Rated load

6. Noload

7. Rated load

8. Noload

9. 3/4 rated load
10, Noload

11. 3/4 rated load
12. Noload

13.  3/4 rated load
14. Noload

15.  1/2 rated load
16. No load

17.  1/2 rated load
18. No load

19. 1/2 rated load
20, Noload
21.  1/4 rated load
22. Noload
23.  1/4 rated load
24. Noload

25. 1/4 rated load
26. Noload
27. Rated load
28. Noload
29. Rated load
30. Noload
31. Rated load
32. Noload

) gd; Repesat (a) through (c) for all voltage
connection(s) an frequency(les%.

d. Results.

(1) Prepare a chart giving for each load change
the momentary overshoot or undershoot and the re-
covery time. For each constant load, give the maxi-
mum voltage variation.

(2) Referring td_figure 741 begin by determin-
in% thhe observed (B) and steady-state (D) voltage band-
widths.

(&) Mark numerically the stabilizations
occurring after each load change, starting with the
stabilization obtained before the first load change.

(b) Determine the observed voltage band-
width (B) by marking the maximum trace excursion
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and minimum trace excursion in the stabilized por-
tion. Draw two lines parallel to the axis of chart
movement, one each passing through these maximum
and minimum trace excursions respectively.

(c) Draw a line (C) paralel to and equi-
distant from the edges of the observed voltage band-
width. Determined in (b) above.

d) Using the rated voltage of the gen-
erator and g(lven requirements of[fah culate
the steady-state voltage bandwidth (D). Draw this
steadP/-state voltage bandwidth as two paralel lines,
parallel to and equidistant from the median (C) at

the observed voltage bandwidth.

o (3) To determine the maximum voltage var-
iation at constant load:

(8) One-half the observed voltage band-
width (B) is the plus or minus value of voltage devia-
tion a constant load.

(b) Divide each of the values obtained in
(a) by the rated voltage of the generator and multiply
by 100 to convert to percentage.

(4) To determine the maximum overshoot and
undershoot at each load step, and express this as a
percentage of its rated voltage, proceed as follows:

(8 From the meter recording charts,
determine the maximum amount that the voltage trace
goes beyond the line (3) of the observed voltage band
following the load change.[See figurk 7-1 for Illus-
tration of overshoot and undershoot.

(b) Divide the result obtained in (a? by
rated voltage (as given on the generator nameplate),
then multiply by 100 to convert to percentage.

CAUTION

Do not use the constant operating voltage
at each load as the divisor in the comﬁ -
tation. Use only the rated voltage of the

generator.

(5) To determine the time required to restore
stable voltage conditions after each load change (re-
covery time):

(& The prescribed steady state voltage
bandwidth, extended to the point at which the voltage
trace leaves the prescribed steady state band, shall
be considered as the time at which the transient con-
ditions begin. The point at which the voltage trace
enters and remains within the prescribed band after a
load change shall be considered as the point at which
stabilization begins.

(b) Measure the distance (in inches) on
the chart from the point where the voltage trace leaves
the prescribed steady state band to the point where
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it re-enters and remains within the prescribed volt-
age band for the next load condition.

(c) Divide this distance by the chart
speed (in inches per second). This will give the volt-
age recovery time, in seconds.

(6) Determine the voltage regulation for all
load changes (e. g. rated load to no load, 1/2 rated
load to no had to 1/4 load, etc. ) as follows:

a) Using the indicating voltmeter readings
subtract the load value of voltage from the no load
value for each load change (e. g. step (a) to step ﬁb)).
(For_ voltage regulators utilizing single-phase voltage
sensing, the value of voltage in the sensed phase only
shall be used in the above calculations. For voltage
regulators utilizing multi-phase voltage sensing the
average value of the sensed voltage shall be used. )

. (b) Convert each of the values obtained
in (a) above to a percentage of rated voltage by divid-
ing by the rated voltage and multiplying by 100. This
is the voltage regulation expressed in percent.

- (C? Rep

substituting frequ
%di Compare the results tabulated in

[ 15d. ili and 7-15d. (6)(c) with the re-

quirements of[ Table 7-T]

7-16. FREQUENCY ADJUST RANGE TEST.

a Generd. It is necessary that the frequency
of a generator set be adjustable to provide rated fre-
quency at various load conditions as required in cer-
tain applications and to synchronize two or more gen-
erator sets for parallel operation.

b. AJ_)paraIus_. Instrumentation for measuring
had conditions, field voltage and current, and
ambient temperature shall be as describd and illus-
trated in MIL-HDBK-705.

c. Procedure.

(1) Preparation for Test. Connect the
load and field instrumentation in accordance with
the applicable figure of MIL-HDBK-705, method
205.1, paragraph 205.1.10.

(2) Test.

(@) Start and operate the generator set
and allow It to stabilize at rated load, rated voltage
and rated frequency .

During this period, readings of the load and field

instrumentation shall be recorded a minimum in-
tervals of 10 minutes. If necessary, adjustments

to the load, voltage and frequency may be made to
maintain rated load at rated voltage and rated fre-
quency. However, adjustments available to the

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

operator, specificaly adjustments to voltage and
frequency adjust devices. Adjustments to the load,
voltage or frequency shall be noted on the stabiliza-
tion data sheet. Stabilization will be considered to
have occurred when four consecutive voltage and
current readings of the exciter field either remain
unchanged or have only minor variations about an
equilibrium condition with no evident continued in-
crease or decrease in value after the last load, volt-
age or frequency adjustment has been made.

(b) No further adjustments shall be
made to any set control for the remainder of this
Eest.except for the control panel frequency adjust

levice.

(c) For each of the conditions in the
following steps allow approximately 2 minutes between
each adjustment and the subsequent instrument read-
ings.

(d) Adjust the generator set frequency
for the specified maximum frequency at rated load.
Read and record all instrument readings.

(e) Adjust the generator set frequency for
the specified minimum frequency at rated load. Read
and record all instrument readings.

(f) Reduce the load to zero.

(g) Adjust the generator set frequency
for the maximum attainable Tfrequency. Read and re-
cord al instrument readings. If the over frequency or
overspeed protection device actuates, read and record
all instrument readings just prior to the point of actu-
ation and note on the data sheet that the protection de-
vice actuated.

NOTE

This step is not applicable to generator
sets having governors that utilize a
threaded shaft and lock nut(s) or other
mechanical means as a method of opera-
tor speed adjustment.

(h) Adjust the generator set frequency
for the minimum attainable frequency. Read and
record all instrument readings.

NOTE

This step is not applicable to generator
sets havi g% a(}governors that utilize a
threaded t and lock (nuts) or other
operator speed alingment.

(i) Repeat 7-16¢ (1) and 7-16c. (2)(a)
through (f) for each frequency.

d. Results. The data sheet shall show the maxi-
mum and minimum frequencies attained at rated load,
the maximum and minimum attainable frequencies at
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no load and actuation of the protection devices (if
apphcablei. Comiare these results with the require-
ments of [table 7-1]

7-17. OVERSPEED PROTECTIVE DEVICE TEST.

_a General. To assure that adequate protect-
ion is afforded the generator set against overspeed-
ing, the overspeed protective device must operate

properly.

Apparatus. A frequency meter or tachometer
as described and illustrated in MIL-HDBK-705,
Methods 104.1 or 109.1 shall be required.

c. Procedure.

(1) Preparation for Test. Connect the fre-
quency meter in accordance with the | pplicable figure
of MIL-HDBK-705, Method 205.1, Paragraph 205.1.
9 or utilize the tachometer in accordance with the
manufacturer’s instructions. Electronic governor
and throttle stops must be deactivated.

(2) Test.

%éa? Start and operate the “generator set at
rated sp frequency), rated voltage and no load.

() Slowly increase the engine speed until
the overepeed protective device actuates. Record
the speed of the generator set at this point, and the
malfunction indicator light indication.

CAUTION

Do not operate the set in excess of 125
F_erc;ent of rated speed or as otherwise
imited in the procurement document.

(o) Attempt to start the set. Record if
gtarting is achieved. If thg set did and start, reset
the overspe~ed protective device.

d) Compare the test results with require-
ment of T 7 *

7-18. CIRCUIT INTERRUPTER TEST (SHORT
CIRCUIT).

a. General. A circuit interrupter is connected
between the generator voltage reconnection system
and the generator set output terminals to disconnect
the generator output from the load and aso to protect
the generator from a short circuit. The circuit in-

terrupter is operated from a current sensor externa
to the interrupter.

b. Apparatus. Instrumentation for measuring
load conditions shall be as described and illustrated

in MIL-HDBK-705. In addition, a non-inductive shunt,
"short-circuiting switch, galvanometers matching
networks, an oscillograph as described and illustrated
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in MIL-HDBK-705, Method 106.1, paragraph 106.
1. S and galvanometers having a flat frequency re-
sponse (flat within plus or minus five percent
from DC to 3.000 hertz will be required.

c. Procedure.
(1) Preparation for Test.

(8 Connect the load and instrumentation
in accordance with the applicable figure of MIL-
HDBK-705, Method 205.1, paragraph 205.1.10 for
one voltage and frequency.

~ (b) Connect the shunt, galvanometers
matching network, oscillograph, and short-circuit-
ing switch as illustrated in figure 512.1.1.

(2) Test.

a) Start and operate the generator set at
rated voltage, rated frequency and rated load.

(b) Set the oscillograph time marker to
a minimum of 0.01 seconds or use a 60 herts timing
trace set the chart speed such that the individual
peaks of the current waveform are clearly visible
and adjust the peak-to-peak rated current amplitude
to a minimum of 0.5 inch for approximately 12
millimeters).

(c) Prior to closing the short-circuiting
switch, record a portion of the steady state load for
calibration. With the same load conditions record
al instrument readings.

(d) With oscillograph still recording the.
ste;:\di/1 state current, close the short-circuiting
switch.

CAUTION

If the circuit interrupter fails to operate
within the specified time, remove the
short circuit to prevent damage. Note
the failure to operate on the data sheet.

o ge) The generator set contains a short-
circuit malfunction indicator, check and record its
indication*

(f) Repeat steps (@) thru (ez above for

each possible short circuit condition{(Li-Lg, Lg-Lsg,
Li-Lg-Lg etc.).

Repeat steps (a) through (f) above for
both voItag(g)coner?ectionSpif ggplicablg. ®

d. Results.

(%} From the oscillograms taken in 17-18c
(2)(d), determine the time between the indicated
closure of the short-circuiting switch and the opening
of the circuit interrupter. See figure 512. I-IL



(@ Calculate the short-circuit current using
the peak-to-peek amplitudes of the current trace and
the steady state ammeter reading prior to application
of the short circuit. See figure 512. I-11

(3) Tabulate the above results and the mal-
function idicator indication for each line connection
at each voltage connection and compare the results
with the requirement in

7-19. CIRCUIT INTERRUPTER TEST (OVERLOAD
CURRENT)

a. General. A circuit interrupter is connected
between the generator voltage reconnection system
and the generator output terminals to disconnect the
generator output from the load and to protect the
generator from a sustained overload current. The
circuit interrupter is operated from a current sensor
external to the interrupter.

b. Apparatus. Instrumentation for measuring
load conditions and field voltage and current shall be
as described and illustrated in MIL-HDBK-705. In
addition, a stopwatch or an oscillograph with galvan-
ometers matching network and a non-inductive shunt
as described and illustrated in MIL-HDBK-705,
Method 106.1, paragraph 106.1.3 and galvanometers
having a flat fre%uenc respond (within plus or minus
5%) from dc to 3000 Hz.

c. Procedure.

(1) Preparation for test. Connect the load and
field instrumentation in accordance with the applicable
figure of MIL-HDBK-705, Method 205.1, paragraph
205.1.10 for one voltage and frequency.

CAUTION

If the circuit interrupter fails to operate
within the time speci?ied inl@ at
any time during the performance of this
method, manually open the circuit inter-
rupter and reduce the load impedance to
rated value before reclosing the circuit
interrupter. Record on the data sheet the
failure of the interrupter to operate and
the total elapsed time the overload was
on the set.

(@) Start and operate the generator set at
rated voltage, rated frequency and rated load.

(b) Allow the generator set to stabilize at
rated load, voltage and frequency. During this period,
readings of the load and field instrumentation shall be
recorded a minimum intervals of 10 minutes. If
necessary, adjustments to the load, voltage and fre-
guency maé/ be made to maintain rated load at rated
voltage and frequency. Adjustment to the load, voltage
or frequency shall be noted on the data sheet. Stabili-
zation will be considered to have occurred when four
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consecutive voltage and current readings of the ex-
alter field either remain unchanged or have only
minor variations about an equilibrium condition with
no evident continued increase or decrease in value
after the last load, voltage or frequency adjustment
has been made.

(c) In one step, increase the load current
to the overload current value specified in[fable 7-11
(the increase in current may be accomplished by any
practical means, e.g. reactively or using reduced
voltage levels).

NOTE

The frequency shall be maintained at rated
conditions, the load current shall be kept
constant and the load current shall be bal-
anced equally among the phases. Simul-
taneously with the load current increase,
start the stop watch.

) ~ (d) Record al load instrumentation and the
time, in seconds, required for the circuit interrupter
to operate.

~ (e) The generator set contains an overload
malfunction indicator. Check and record its indication.

(f) Allow the generator set to cool at rated
load for a minimum of 15 minutes.

(9) Repeat steps (c) thru (f) except that the
load current is increased to the overload current value
in Phase A only. Phases B and C remain at the rated
load current value.

(b) Repeat step (g) except that the load is
increased to the overload current value in phase B
only. Phases A and C remain at the rated load value
of current.

(i) Repeat step (g) except that the load is
increased to the overload current value in phase C
only. Phases A and B remain at the rated load value
of current.

d. Results. The data sheets shall show, as a
minimum, whether or not the circuit interrupter oper-
ated, the time(s) required for the interrupter to oper-
ate, the indication of the malfunction indicator, the
overload conditions ) and the stabilization data. Com-
pare the time(s) requirements of

7-20. CIRCUIT INTERRUPTER TEST (OVER
VOLTAGE AND UNDER VOLTAGE).

a. General. To protect the load from generator
malfunction (e. g., overvoltage or undervoltage) a
circuit interrupter is connected between the generator
voltage reconnection system and the generator output
terminals. A voltage sensing circuit operates the
circuit interrupter if an overvoltage or undervoltage
condition occurs and thus protects the load from a
generator malfunction. 713
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b. Apparatus. Instrumentation for measuring
voltage and frequency shall be as described and illus -
t rated in Ml L-HDBK-705. Resistors), galvanometers
matching networks, an oscillogram (as described and
illustrated in MIL-HDBK-705, Method 106.1, para-
graph 106. 1.3 ) and galvanometers having a minimum
flat frequency response (flat within plus or minus 5
percent) from DC to 3000 Hertz and the voltage divid-
er transformer network will be required.

c. Procedure |. (Overvoltage).
(1) Preparation for test.

(@) Locate and disconnect the input circuit
to the input terminals of the overvoltage protective
sensing circuit and connect the apparatus as illustra-
ted in figure 512.3-1 for one voltage connection.

(b) Connect the frequency meter to the out-
put terminals of the generator set.

(2) Test.

(@) Start and operate the set at rated fre-
guency and no load.

(b) Close the switch (see figure 512.3-1)

and use resistance, Rl to adjust the voltage to the over-

voltage value specified 7-1. The set has pro-
visions for shutdown upon an overvoltage condition. It
will be necessary to temporarily deactivate this pro-
vision to permit adjustment of the overvoltage value.
This may be done by activation of the “protective by-
pass' (Battle Short ) switch. Do not deactivate the cir-
cuit interrupter trip circuitry.

() Open the switch, reset the overvoltage
circuit and adjust the resistance, R2, until voltmeter
No. 2 reads rated voltage.

(d) Repeat (b) and (c) to assure that the
specified overvoltage and rated voltage settings are
correct.

(e) Set the oscillograph chart speed such
that the individual waveform peaks are clearly visible.
Set the timing lines to a minimum of 0.01 seconds per
line or use a 60 Hertz time trace. Adjust the trace
peak-to-peak amplitude to a minimum of one inch (or
25 millimeters).

. (f) Read and record both voltmeter read-
ings.

~_ (9) With the oscillograﬁh recording and the
circuit interrupter closed, close the switch. (See

figure 512.3-1).

(h) Reactivate the shutdown provision if
used.
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a&? The generator set contains an over-
voltage malfunction indicator; check and record its
indication.

(1) Record whether or not the set shuts
down.

.. .. (k) Open the stitch, reset the oyervoltage
circuit if necessary, restart the set if required, an

close the circuit interrupter.

(1) Repeat steps (e) thru (k) above two
additional times.

d. Procedure Il (Undervoltage).
(1) Preparation for test.

(a) Locate the input terminals of the under-
voltage sensing circuit and connect the apparatus as
illustrated in figure 512.3-I.

(b) Repeat step (b) of [para. 7-20c. (I)(b).
(2) Test.

() Start and operate the set at rated fre-
guency and no load.

(b) Close the switch (see figure 512.3-1) and
use the resistance, RI, to adjust the voltage to the
rated value.

(c) Open the switch and adjust the resis-
tance, R2, until Voltmeter No. 2 reads the under-
voltage value specified in[table 7-1. This test shall
be repeated for each undervoltage value.

(d) Repeat steps (b) and (c) above to assure
that the specified undervoltage and rated voltage sett-
ings are correct.

ée) Set the oscillograph chart speed such
that the individual waveform peaks are clearly visible.
Set the timing lines to a minimum of 0.01 seconds per
line or use a 60 Hertz timing trace. With the switch
open, adjust the trace peak-to-peak amplitude to a
minimum of one inch (or 25 millimeters).

(f) With the set operating and the circuit
interrupter and the switch open, read and record both
voltmeter readings.

(g) Close the switch and circuit interrupter.

(h) With the oscillograph recording, open
the switch.

(i) After allowing sufficient time for the
circuit interrupter to operate, check and record the
indication of the undervoltage malfunction indicator.



. () Close the switch and close the circuit
interrupter.

(k) Repeat steps () thru (j) above two
additiona times.

() Repeat (a) thru (k) for the other under-
voltage value specified in

€. Results.

(1) From the oscillograms made in 7-20c. de-
termine and tabulate the time between the application
of the overvoltage and operation of the circuit inter-
rupter for each application of overvoltage.

(2) From the oscillograms made in 7-20d. de-
termine and tabulate the time between the application
of the undervoltage and the operation of the circuit
interrupter for each application of undervoltage.

(3) Compare these results with the require-
ments of[table 7-1]

7-21. LOW OIL PRESSURE PROTECTIVE DEVICE
TEST.
a General. Since generator sets frequently

operate unattended for long periods, the engine is
equipped with a low oil pressure protective device.
This device shuts down the engine when the oil pres-
sure drops below the safe limit.

b. Apparatus. The following eguipment shall
be required to perform this test.

Oil pressure g:iauge( + 1%)

Flexible oil line (or copper tubing)
Regulating valves

Brass fittings.

c. Procedure.

(1) Preparation for test. With the set not
operati ng?, remove the protective device tap from the
engine block and reconnect as shown in figure 515. 1-1
with the protective device and oil pressure gauge in
approximately the same horizontal plane as the pro-
tective device tap located on the engine.

(2) Test.

(8 With the bleeder valve closed and the
shut-off valve in the oil pressure line open, start and
operate the set at rated speed (use the set instrumen-
tation) and at no load.

(b) Open the bleeder valve dlightly to purge
air from the system.

(c) Close the bleeder valve and record the.
oil pressure as indicated on the externa gauge.

(d) Almost completely close the shut-off
valve.
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(e) Slowly open the bleeder valve until
the low oil pressure protective device shuts down the
engine. Record the reading of the oil pressure gauge
at the point of set shutdown (see figure 515. I-I1).

o .(f% Record operation of the malfunction
indicator light.

d. Results. Compare the value of shutdown
pressure with the requirement of table 7-1.
7-22. OVERTEMPERATURE PROTECTIVE
DEVICE TEST.

a General. The overtemperature device must
be capable of protecting the engine in the set against
overheating for any reason.

b. Apparatus. Instrumentation for measuring
load conditions and set and ambient temperatures
shall be as described and illustrated in MIL-HD13K-
705, Method 205.1, Paragraph 205.1.10.

c. Procedure.
(1) Preparation for test.

a) Connect the load instrumentation in
accordance with the applicable figure of MIL-HDBK-
705, Method 205.1, Paragraph 205.1.10.

(b) Install a thermocouple to measure the
same temperature as seen by the protective device
Sensor.

(2) Test.

a) Start and operate the generator set at
rated voltage, rated frequency (speed), and rated load.

(b) Block the cooling air to the generator
set by any suitable means.

(c) Continuously monitor the temperature
seen by the thermocouple installed in paragraph 7-
22c. (1)(b) above. Record the temperature at which
the overtemperature protective device actuates. Re-
cord the temperature at which the coolant tempera-
ture indicator illuminates.

CAUTION
If the engine fails to shutdown when the
temperature exceeds the maximum trip
value specified in[fable 7-1, the test shall
be immediately discontinued.

d. Results. Compare the results with the re-
quirement of[fable 7-1]

7-23.  PHASE SEQUENCE TEST (ROTATION).

d. General. Unless the phase sequence (rotation)
of the load terminals of a three-phase generator set is
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correct, serious damage or injury could be done to
connected equipment and to personnel as a result of
reversed motor rotation or excessive current
surges.

b. Apparatus. A phase sequence (rotation) in-
dicator as described and illustrated in MIL-HDBK-
705, Method 116.1 or a three-phase motor whose
direction of operation in relation to phase sequence
is known shall be required.

c. Procedure.

(1) Connect the generator set load terminals
to the applicable test applicable test apparatus for
one of the set three-phase voltage connections. Re-
check the connections to insure that Ly, Ly and Lg
of the generator set are connected to Ly, Lgp and Lg
of the test apparatus respectively.

(2) Start and operate the generator set at rated
voltage and frequency. The set indicating instruments
shall be sufficient indication of output voltage and
frequency.

(3) Close the circuit interrupter and determine
the direction of phase sequence (rotation) by observ-
ing the indicator, or by noting the direction of rota-
tion if a three-phase motor is used. Record results.

(4) Check the phase sequence (rotation% of the
power output of each power receptacle on the genera-
tor set by connecting the applicable test apparatus to
the receptacle and repeating steps (1) thru (3) above.

(5) Repeat steps (a) thru (d) above for all other
three-phase voltage output connections of the genera-
tor set.

d. Results. The phase sequence (rotation) as
indicated by the test shall be checked against the re-
quirements”of [fable 7-11

7-24.  MAXIMUM POWER TEST.

a Genera. The maximum power of a genera
tor set is a function of the ambient conditions (tem-
perature and altitude) and the mechanical condition
of the engine at any particular time.

b. Apparatus. Instrumentation for measuring
load conditions, field voltage and current, pressures
and temperatures shall be as described and illustrat-
ed in MIL-HDBK-705.

CAUTION

This procedure subjects the generator set
to a severe overload which may be dam-
aging if maintained for too long a period of
time.

(1) Preparation for test.
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(@) Connect the load and instrumentation
in accordance with the applicable figure of MIL-HDBK-
705, Method 205.1, paragraph 205.1.10 for one volt-
age and fregquency.

(b) Install appropriate thermocouples to
measure the following temperatures:

1. Engine coolant (engine outlet ad inlet)

2. Exhaust gas(es) (the exhaust manifold(s
shall be drilled and tapped as close as
possible to the combustion chamber(s).

3. Lubricating oil sump.

4. Engine comtnistion air in (located at
the inlet of the intake manifold).

. (©) Install af)propriat_e pressure instrumen-
tation to measure the following items;

1. Exhaust pressure (combined exhaust
gases in exhaust manifold).

2. Intake air manifold pressure (between
air filters and manifold).

(d) Obtain and record the barometric and
\évzzgerz )vapor pressures (see MIL-HDBK-705, Method

(e) Bypass the set circuit interrupter.

(f) Connect the set to a source of fuel con-
taining a specified fuel required by the procurement
document.

(2) Test.

a) Start and operate the generator set and
alow it to stabilize at rated load, rated voltage and
rated frequency (speed). During this period, readings
of al instruments including thermal instrumentation
shall be recorded a minimum intervals of 10 minutes.
If necessary, adjustments to the load, voltage and
rated frequency. However, adjustments to the volt-
age and frequency shall be limited to those adjustments
available to the operator, specifically adjustments to
the voltage or frequency adjust devices. On generator
sets utilizing a droop-type speed control system as
the prime speed control, the speed and droop portions
of the control may be adjusted. No other adjustmetis
to the voltage and frequency control systems shall be
made. Adjustments to the load, voltage or frequency
controls snall be recorded on both the data sheet and
recording chart(s). Stabilization Will be considered to
have occurred when four consecutive voltage and curr-
ent recordings of the exciter field either remain un-
changed or have only minor variations about an equili-
brium condition with no evident continued increase or
decrease in value after the last adjustment to the load,
voltage or frequency has beeq made.

(b) Perform this test using resistive load
only. Remove reactive load after stabilizaticm.



(c) For Class Il Sets:

1. Alternately increase the load, volt-
age and frequency in small increments until the fuel
system controls are in the maximum fuel position as
permitted by the governor control linkage and the
voltage and frequency are within 1 percent of their
rated values.

NOTE

Small increments should be taken to avoid
passing the maximum power at the rated
voltage and frequency point and to avoid
racing or bogging the engine.

2. Hold the conditions in step (1) above
for two minutes. However, if the voltage and fre-
guency cannot be maintained within 1 percent of their
rated values, the load must be adjusted to the point
at which the voltage and frequency can be maintained
within 1 percent of the rated value for two minutes.

CAUTION

It may be necessary to reduce the load to a
value below the rated kilowatt load for a
short period of time to prevent serious over-
heating or damage to the generator set if the
conditions can not be readily attained.
(Monitor instrumentation.)

3. At the end of the two minute interval
record all instrument readings including thermal in-
strumentation.

4. Reduce the load to approximately
rated kilowatt load and alow the generator set to
cool for approximately 5 to 10 minutes.

5. Repeat steps (1) through (4) above
ur]tiIeJhree valid sets of maximum power data are ob-
tained.

(d) For Class | Sets:

Repeat step (¢) above but do not ad-
just the freqgency.

2. Repeat steps (a) through (c) above as
applicable for all other voltage connections and fre-
guencies.

(e) Results.

. 1. Average the three valid power read-
|r;?s This average is the observed maximum power
value.

2. Correct the observed maximum
power value to standard conditions using the procedure
in MIL-HDBK-705, Method 220.2, paragraph 220.2.3.
This is the corrected maximum power value.
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3. Compare these results with the re-
quirements of

7-25.  UNDER FREQUENCY PROTECTIVE
DEVICE TEST.

General.  For generators that power certain
the; of equipment, it is extremely important that
the circuit interrupter e%lom when the frequency fails
appreciably below rated value. Severe damage may
otherwise result to the powered equipment. To insure
that the circuit interrupter will open at or before the
critical freguency value, the generators are equipped
with an under frequency protective device. The de-
vice on this generator operates electrically. Although
the under freguency protective device must be cap-
able of functioning at any voltage throughout the speci-
fied voltage operating range, it is necessary only to
perform the test at the specified maximum, at rated,
and at minimum voltage limits.

b. Apparatus. Instrumentation for measuring
load conditions shall be as described and illustrated
in method 205.1, paragraph 205.1.10 of MIL-HDBK-
705.

c. Procedure.

(1) Preparation for test. Connect a volt-
meter and frequency meter to the generator set ter-
minals, ahead of the circuit interrupter, and the re-
mainder of the apparatus as shown in the applicable
figure of paragraph 205. 1. 10 of MIL-HDBK-705.

(2) Test.

(8) Operate the generator at rated speed
and voltage, and at no load since the generator is
equipped with an electrical-type underfrequency pro-
tective device, this test shall be repeated with the
voltage adjusted to maximum and minimum voltage
for the specified voltage operating range.

(b) With the circuit interrupter closed,
dowly decrease the operating speed until the protec-
tive device causes the circuit interrupter to open. The
electric governor must be deactivated to sufficiently
decrease the speed on Class 1, precise sets.

(c) Record the speed.

(d) Repeat the test while rapidly decreas-
ing the operating speed. Again record the speed.

(e) Operate the generator at rated speed
and voltage, and at rated load.

(f) Repeat steps (b), (c) and (d).

d. Results. Compare the test value of frequency
with that given in[fable 7-11

7- 17/(7-18 blank)
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CHAPTER 8
REPAIR INSTRUCTIONS FOR MATERIAL USED IN CONJUNCTION WITH THE GENERATOR SET

Section I.

8-1. GENERAL.

The fuel burning winterization kit is used to pre-
heat engine coolant and lubricating oil to facilitate
starting at ambient temperatures between -25°F
(-31. 7°C) and -65°F (-53.9°C). It consists of a
heater and coolant pump assembly, a heater control
assembly, coolant circulating lines and fittings and
wiring harness. Fuel for heating the coolant is
supplied from the generator set main fuel tank by
the fuel transfer pumps. Electrical prover for cool-
ant pump operation is supplied from the generator
set batteries.

FUEL BURNING WINTERIZATION KIT

8-2. TROUBL ESHOQOTING.

[Table 8-1 contains a listing of malfunctions which
is useful in diagnosing and correcting unsatisfactory
operation or failure of the fuel burning winterization
kit. Each mafunction is followed by an aphabetical
listing of probable causes of the malfunction. The
corresponding aphabetical listing of corrective
actions contains references to the applicable main-
tenance paragraph for correcting the cause of each
malfunction.

NOTE

Refer to the Operator and Organizational
Maintenance Manual for troubleshooting
information applicable to lower levels of
maintenance.

Table 8-1. FUEL-BURNING WINTERIZATION KIT TROUBLESHOOTING CHART
MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
1. Press-to-test lamp a Faulty circuit breaker. a Replace circuit breaker (para_8-3).
does not illuminate
b. Open circuit. b. Check circuit.
2. Svk\]/itch on, nothing a. Faulty circuit breaker. a. Replace circuit breaker (para8-3).
appens
b. Open circuit. b. Check circuit.
3. Switch on, heater will a. Defective igniter. a. Replace igniter (para_8-4).
not ignite; blower . N .
operates b. Metering orifice clogged. b. Clean orifice (para_84).
c. Pressure regulator solenoid | c. Check regulator valve. Replace if de-
closed. fective [para_8-4).
4. Fa?f runs with switch a. Broken quartz rod. a. Replace rod [para_8-4).
0
b. Flame switch out of adjust- b. Adjust flame switch (para_8-4).
ment.
5. Heater starts, then a. Faulty micro-switch. a. Replace switch [para_8-4).
goes out
b. Overheats, trips limit switch | b. Check fuel regulator delivery rate.
Adjust as required d,Qa_r_a_l@
6. Circuit breasker opens Short circuit. Disconnect basic components, one at a
time to isolate shotf_(para. [8-4) -
then check wiring 3-6).

8-1
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Table 8-1.

FUEL-BURNING WINTERIZATION KIT TROUBLESHOOTING CHART (CONT)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

?. Failure to shut off

a. Fue regulator valve stuck
open.

b. Flame switch stuck open.

a. Replace valve [para_8-4).

b. Adjust or replace [para_8-4).

8. Surging combustion

Fuel regulator operating
erratically.

Check fuel rate_and replace valve if
necessary {MT_E%I)

9. Coolant pump fails to
recirculate liquid

a Faulty coolant pump.

b. Clogged coolant line.

a Repair or replace pump [para_8-4).
b. Unclog or replace coolant line

10. Coolant pump turns
over but fails to
deliver fluid

a. Pump passages or blade
slots plugged with
foreign matter.

b. Defective motor.

a. Repair or replace pump [para_8-4).

b. Replace motor [para_8-4).

or damaged seal o-ring.

b. Seal face of adapter scored.

11. Erratic or reduced a Air leak. a. Check tubing connections for leaks
output m&gﬂ)
b. Reduced voltage. b. Check voltage input to motor
[8-4).
c. Motor lag, low rpm. ¢. Check motor brushes for excessive
wear (para_8-4).
d. Scored cam ring bore. d. Replace the cam ring (para_8-4).
e. Foreign matter in pump e. Remove pump from motor; disassem-
blade dots. ble and clean pump and filter
12. Leakage a. Face of sed cage scored a. Disassemble and inspect seal cage

face and o-ring. Refinish or re-
place as required .

b. Disassemble and inspect seal surface.
Refinish or replace the adapter
(para_8-4).

13. Motor failure

a Worn brushes

b. Worn bearings. Burned
armature.

a. Remove and replace (para._8-4).

b. Remove and replace (pafa. 8-4). Re-
place motor (para.8-4).

8-2




8-3. HEATER CONTROL ASSEMBLY.

a Removal. Refer to the Operator and Or-
ganizational Maintenance Manual for heater control
assembly remova instructions.

b. Disassembly.
(1) Disassemble heater control assembly by
f(cl)l Itcr)]\;\g Sghtgel )a.?casgnéjrl] gg tseﬂo uence of |r1dex numbers
ing (2) Tag &l electrical leads before disconnect-

c. Cleaning, Inspection, and Repair.

(1) Clean al electrical parts with filtered
compressed air and a soft bristle brush. If neces-
sary, caked deposits may be removed with a clean,
lint-free cloth moistened with an approved solvent.

(2) Clean al non-electrical parts with a
clean, lint-free cloth moistened with dry cleaning
solvent (Federal Specification P-D-680).

(3) Inspect ON-OFF switch for cracked cas-
ing, corrosion, and burns or other evidence of
shorting.

(4) Place switch in the ON position and check
for continuity, using an ohmmeter. Ohmmeter shall
indicate continuity. Check for open circuit with
switch in the OFF position. Ohmmeter shall indicate
open circuit.

(5) Inspect circuit breaker for cracked casing,
corrosion, and burns or other indications of shorting.

(6) Using an ohmmeter, check for open circuit
across circuit breaker terminals. Ohmmeter shall
indicate open circuit. Depress circuit breaker button.
Ohmmeter shall indicate continuity.

(7) Inspect indicator light lens for cracked or
broken glass, corrosion, and other damage.

(8) Inspect lamp for cracked or broken glass,
burned out filament and corrosion.

(9) Check indicator light base for cracks,
corrosion, and burns.

(10) Inspect wiring harness for damaged con-
nectors, wires, and terminals. Check individua
wires for continuity using as a guide.

(11) Replace damaged connectors and termin-
as by unsoldering and removing electrical leads.
Install replacement part, make mechanical connect-
ions and solder in accordance with established pro-
cedure.

TM 5-6115-465-34
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(12) Replace defective wires using wire con-
forming to Military Specification MIL-W-5086,
Type II.

(13) Inspect housing for cracks, warping,
and corrosion.

(14) Inspect al threads for crossing, stripp-
ing, and other damage.

(15) Replace al damaged or defective parts.

d. Assembly. Assemble fuel burning heater
control assembly in reverse order of removal pro-
cedures.

e. Installation. Refer to the Operator and
Organizational Maintenance Manual for fuel burning
winterization heater control assembly installation
instructions.

8-4. HEATER ASSEMBLY.

a Removal. Refer to the Operator and Organi-
zational Maintenance Manual for heater assembly re-
moval instructions.

b. Disassembly. Disassemble fuel burning
heater assembly by following the sequence of ascend-
ing index numbers (1 through 75) assigned to[figurd

while observing the following:

(1) Tag or otherwise identify electrical leads
as they are disconnected to facilitate installation.

(2) Conspicuously mark port plate (47,[figure
[8-3) and cam ring (49) to insure that they will be in-
stalled properly.

NOTE

It is not necessary to completely disassem-
ble the heater assembly to replace a single

part. Only those parts requiring repair or

replacement need be removed.

c. Cleaning, Inspection, and Repair.

(1) Clean al electrical parts with filtered
compressed air and a soft bristle brush. If neces-
sary, remove caked deposits with an approved clean-
ing solvent. Do not dip electrical parts in cleaning
water.

(2) Clean al non-electrical parts with dry
cleaning solvent (Federal Specification P-D-680)
and dry thoroughly.

(3) Inspect receptacle assembly for cracks,
burned or damaged insulation, loose connections and
bent or broken terminals. Check for continuity be-
tween wires and terminal pins with an ohmmeter.
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Cover

Screw

Receptacle assembly
Screw

Terminal board assembly
Screw

Limit switch

Frame assembly
Adjusting screw

10. Spring

11. Tension aﬁ)ring

12. Spring p

13. Quartz rod

14. Screw

15. Switch

16. Screw

17. Plug

18. Igniter assembly

19. Gasket

20. Fuel tube assembly
21. Metering orifice plug
22. Metering orifice assembly
23. Filter body

24. Gasket

25. Sintered filter

26. Screw

27. Screw

28. Bracket

29. Fuel regulator valve assembly
30. Screw

31. Setscrew

32. Setscrew

33. Fue preheater

34. Screw

35. Screw

36. Air inlet cover

37. Clamp

38. Burner casing

CONOORWNE

39. Casing grommet
40. Clamp

41. Hose

42. Plug

43. Spring
Ball

45. Elbow

46. Screw

47. Port plate

48. O-ring

49. Cam ring

50. Setscrew

51. Vane

52. Rotor

53. O-ring

54, Adapter

55. O-ring

56. Seal cage

57. Seal washer
58. Spring

59. Screw

60. Setscrew

61. Combustion fan
62. Inlet plate

63. Screw

64. Combustion air inlet
65. Brush cap

66. Brush cap

67. Motor assembly
68. Screw

69. Vaporizer retainer
70. Vaporizer

71. Elbow

72. Burner assembly
73. Screw

74. Nameplate

75. Heat exchanger

ME 5-61 15-465-34/8-3 (2)

Figure 8-3.

(4) Inspect fuel tube for cracks and other
damage.

(5) Inspect metering orifice for damaged
threads and obstruction at pin holes. Pin hole dia-
meter is 0.012 inch.

(6) Inspect regulator valve for cracks, leaks,
or damaged threads.

(7) Check flame switch for distorted or broken
springs, loose pivot points, stripped threads, and
cracked or damaged insulation. Check flame switch
for continuity.

(8) Inspect igniter for a broken coil or shorts.
Check resistance. Resistance must be one ohm with
igniter cold.

Fuel Burning Heater Assembly, Exploded View (Sheet 2 of 2)

(9) Inspect quartz rod and heat exchanger for
damage, warping, or burned condition.

(10) Inspect air inlet cover for dents. Inspect

blower casting for damaged blades, cracks, and
breaks.

(11) Inspect hester casting for defective
threads, or burned or damaged condition.

(12) Inspect sintered filter for clogged or dam-
aged condition.

(13) Inspect motor assembly for damaged
threads, burned or frayed leads and worn brushes.

(14) Inspect adapter for damaged or scored
face, warping and for motor shaft bore wear. Face of

8-7
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adapter must be parallel within 0.001 inch. Adapter

bore diameter must be 0.315 to 0.318 inch. Adapter
face must be parallel with rotor side of adapter with-
in 0.001 inch per inch.

(15) Inspect rotor and rotor blades for nicks,
scratches and excessive wear.

(16) Inspect seal cage for scored or damaged
face and for wear. Remove all imperfections by

lapping, or replace seal cage.

(17) Inspect cam ring and port ePIate for dam-
aged, scored, or warping. Replace defective cam
ring or port plate.

(18) Replace al gaskets, seal rings, motor
brushes and vaporizer at each overhaul.

(19) Replace al parts that do not meet inspec-
tion requirements.

(20) Seal faces of adapter and sea cage may
be dressed to remove minor nicks, scratches or
scoring using crocus cloth (Federal specification
E’e-alc-?58). Remove only material necessary to clean

ace.

d. Assembly. Assemble the fuel burning heater
assembly in reverse order of disassembly procedures
while observing the following:

1) Exercise care in replacing quartz rod (13,
as it is easily broken if dropped. After
installation, gently move rod up and down to make
sure it moves freely in its stainless steel tube. Also
make sure at least 1/32 inch extends out of tube when
rod is resting on bottom.

(2) Assemble motor assembly (67), combus-
tion air Inlet (64), inlet plate (62) and combustion
fan (61) before installing burner assembly.

(3) Make sure lead wire from motor assem-
bly is on side of blower opposite nameplate (74)
before drawing it through casing grommet (39).

(4) Make sure al wire leads are connected to
their respective terminals as tagged during dis-
assembly.

NOTE

Coolant pump can not be assembled com-
pletely and installed as a separate unit.
It must be assembled as it is installed
on short shaft end of motor. Test motor
and pump (paragraph e. (3) before com-
pleting heater assembly.

(5) Install sed sprir;? (58) and seal washer
(57) over end of motor shaft. Place o-ring (55) in
seal cage (56), then install seal cage over end of
motor shaft with seal face facing forward.
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(6) Install adapter (54) over motor shaft and
align holes with tapped holes in motor.

(7) Install pump rotor (52) on motor shaft and
temporarily tighten rotor setscrew (50). Place o-ring
(53) in groove of adapter (54). Place cam ring in
position aligning scribe mark. With motor shaft end
play taken up in direction of pump, make certain
there is at least 0.002-inch clearance between outer
face of cam ring and rotor. Move rotor back and
forth as necessary to produce this clearance, then
tighten setscrew.

NOTE

Make sure that adapter and cam ring are
tightly compressed together when deter-
mining 0.002 inch clearance, otherwise,
a false reading will be obtained.

(8) Install pump vane (51) in rotor slots making
sure that grooves in vanes face toward the direction
of rotation. Pump rotates counterclockwise when
viewing end of port plate (47).

(9) Place o-ring (48) in groove of port plate
(47), then position plate against cam ring (49). Align
scribe marks and secure with four setscrews (46).

(10) Test heater assembly. Plug threaded
ports with caps if pump is not to be assembled in
heater immediately.

e. Testing and Adjustment.

(1) Flame Switch Adjustment. Refer to the
Operator and Organizational Maintenance Manual for
flame switch adjustment procedures.

(2) Fuel Regulator Valve Adjustment. Refer to
the Operator and Organizational Maintenance Manual
for fuel regulator valve adjustment procedures.

3) Coolant Pump Testing. After coolant
as been overhauled, it shall be tested as

a) Install pump and motor assembly into
own in

(b) Turn power switch ON and run-in unit
for approximately 15 minutes on 24 volts dc.

ump
ollows :

test setup

(c?1 Close valve in outlet line. (Make cer-
tain the discharge pressure does not exceed a maxi-

mum of 30-35 psi when closing this valve. ) Open and
close valve a few times to check consistency of valve
performance.

(d) To check pump for rated flow and pres-
sure, adjust valve in discharge line until a reading of
2 psi is obtained on the pressure gauge. Using a suit-
able timer, check for rated flow of 80 gph minimum
at 2 psi discharge pressure. Amperage draw should

8-9
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not exceed 6 amperes during this test. Observe
smoothness of operation of both pump and motor.
Seal leakage of 1 cc per hour is maximum when
pump is operating at 2 psi discharge.

(e) Turn power su&oly OFF, then re-
move motor and pump assembly from test setup.

f. Installation. Refer to the Operator and
Organizational Maintenance Manual for fuel burning
heater installation procedures.

8-5. COOLANT LINES AND FITTINGS.

Refer to the Operator and Organizational Main-
tenance Manual for coolant lines and fittings repair
instructions.

Section 11

8-7. GENERAL.

The electric winterization kit is used to maitain
the engine coolant and lubricating oil at normal opera-
ting temperature in situations which require immedi-
ate starting of the generator set. It will function
effectively down to an ambient temperature of -65°F
(-53. 9°C). The kit consists of a heater assembly, a
heater control assembly, and interconnecting coolant
lines and fittings and wiring harnesses. Power for
operation of the kit may be obtained from any 208 to
240 volt, 50/60 Hz or 400 Hz, single phase source.

Table 8-2.

8-6. WIRING HARNESS ASSEMBLIES.

a. Refer to the Operator and Organizational
Maintenance Manual for wiring harness removal,
cleaning, and repair instructions.

b. If the wiring harnesses have sustained damage
and require repair or rebuild refer to[figure 8-5 or
8-6 as required for layout, identification of material
requirements and reference for detailed
soldering and replacement procedures.

c. Refer to the Operator and Organizational Main-

Ejenance Manual for wiring harness installation proce-
ures.

ELECTRIC WINTERIZATION KIT

8-8. TROUBL ESHOOTING.

contains a numerical list of malfunctions
which is useful in diagnosing and correcting unsatis-
factory operation or failure of the electric winteriza-
tion kit. Each numbered malfunction is followed by an
alphabetical listing of probable causes of the mal-
function. The corresponding alphabetical listing of
corrective actions contains references to the applic-
able maintenance paragraphs for correcting the
cause of the malfunction

NOTE

Refer to the Operator and Or%;anizational
Maintenance Manual for troubleshooting
information applicable to lower levels of
maintenance.

ELECTRIC WINTERIZATION KIT TROUBLESHOOTING CHART

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

1. HEATER ON indicator a Defective fuse.
light does not illum-
inate with switch in b.

ON position

Defective switch.

d. Defective lamp.

c. Defective circuit breaker.

a. Replace fuse (para._8-9).

Replace switch (para._8-9).

c. Replace circuit breaker (para_8-9).
d. Replace lamp (para_8-9).

o

e. Defective semi-conductor. e. Replace semiconductors (para.8-9).
f. Defective transformer. f. Replace transformer (para_8-9).
2. POWER ON indicator a. See Mdfunction 1 of this a. See Malfunction 1 of this table.
light does not illum- table.
inate with switch in
ON position. b. Defective thermostat. b. Replace thermostat (para_8-10).
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Table 8-2. ELECTRIC WINTERIZATION KIT TROUBLESHOOTING CHART (CONT)

MALFUNCTION PROBABLE CAUSE CORRECTIVE ACTION
3. Heater element does a. Defective wiring harness. a. Replace wiring harness (para._8-13).
not heet up b. Defective heater element. b. Replace heater element (para__8-10).
c. Defective power relay. c. Replace power relay (para_8-9).
4. Pump does not cir- a. Defective fuse. a Replace fuse (para_8-9).
culate coolant
b. Defective switch. b. Replace switch [para_8-9).
c. Defective circuit breaker. c. Replace circuit breaker (para_8-9).
d. Defective semiconductor. d. Replace semiconductor (para._8-9).
e. Defective motor assembly. e, Replace motor assembly (para_8-17).
f. Defective pump. f. Repair or replace pump (para_8-11).

8-9. HEATER CONTROL ASSEMBLY.

a  Removal. Refer to the Oﬁerator and Organi-
zational Maintenance Manual for heater control as-
sembly remova instructions.

b. Disassembly. Disassemble heater control
assembly by following the ascending sequence of
index numbers (1 through 60) assigned to[figure 8-7]
while observing the following:

. (1) Tag al electrical leads before disconnect-
ing.
(2) Disassemble heater control assembly only

as required to clean, inspect, test and replace com-
ponents.

c. Cleaning, Inspection, and Repair.

(1) Clean dl electrica parts with filtered
compressed air and a soft bristle brush. If neces-
sary, caked deposits may be removed with a clean,
lint-free cloth moistened with an approved solvent.
Do not dip electrical parts in cleaning solvent.

(2) Clean non-electrical parts with a clean,
lint-free cloth moistened with dry cleaning solvent
(P-D-680) and dry thoroughly.

(3) Visualy inspect switch for cracked
casing, corrosion, and burns or other evidence of
shorting. Check switch continuity.

(4) Inspect circuit breaker for cracked
casing, corrosion, and burns or other evidence of

shorting. Check circuit breaker continuity using an
ohmmeter. Replace circuit breaker if defective.

(5) Inspect fuse holder for cracks, corrosion,
stripped threads and burns or other evidence of short-
ing. Replace if defects are noted.

6) Inspect indicator light for cracked or broken
lens, damaged or defective lamp, cracks, corrosion,
and burns. Replace any defective parts.

(7) Inspect power relay for cracks, corrosion,
and burns or other evidence of shorting. Using an
ohmmeter, check power relay coil resistance. Re-
sistance shall be 30-45 ohms at 770°F (25°C). Replace
power relay if damaged or defective.

(8) Inspect transformer for corrosion, cracks,
and burns or other evidence of overheating.

(9) Using_Tigure 8-8 as a guide, test trans
former as follows:

(8 Using an ohmmeter, check resistance
of windings. Winding 1-2 shall indicate 6.77 + 0.677
ohms. Winding 3-5 shall indicate 0.108 + 0.0108 ohm.

] (b) Apply 230 Vac, RMS to winding 1-2
with all secondaries open circuit. Exciting current
%gl b§ less than 0.04 amps RMS (0.01 amp RMS for

Hz).

(c) Apply 253 Vac RMS to winding 1-2
with all secondaries open circuit. Exciting current
shall be less than 0.065 amp RM S (0.016 amp for
400 Hz).
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Figure 8-7.  Electric Winterization Kit Heater Control Assembly, Exploded View (Sheet 1 of 2)
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Screw

L ockwasher

Nut

Tooth lockwasher

Positioning washer

Nut

Switch

Nut

Tooth lockwasher

. Circuit breaker

. Fuseholder cap

. Fuse

. Nut

. Tooth lockwasher

15. Fuseholder

16. Lens

17. Lamp

18. Nut

19. Indicator light base

20. Nut

21. Tooth lockwasher

22. Panel

23. Screw & captive washer assembly
24, Cover

25. Screw & captive washer assembly
26. Nut & captive washer assembly
27. Screw & captive washer assembly
28. Screw & captive washer assembly
29. Cushion clamp

30. Nut

H
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31. Flat washer

32. Tooth lockwasher

33. Semiconductor

34. Nut

35. Flat washer

36. Lockwasher

37. Semiconductor

38. Nut

39. Flat washer

40. Shoulder washer

41. Screw & captive washer assembly
42. Heat sink

43. Shoulder washer

44, Split grommet

45. Heat sink bracket

46. Screw & captive washer assembly
47. Protective cap and chain

48. Nut

49. Screw & captive washer assembly
50. Nut

51. Wiring harness

52. Nut

53. Shoulder washer

54. Screw

55. Power relay

56. Relay insulator

57. Nut

58. Screw & captive washer assembly
59. Transformer

60. Chassis ME 561154653487 (2

Figure 8-7.

Electric Winterization Kit Heater Control Assembly, Exploded View (Sheet 2 of 2)
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Figure 8-8.

Transformer Test Points
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(d) Apply 230 Vac RMS to winding 1-2
with all secondaries open circuit. Voltage across
winding 3-4 shall be 14.8 + 0.148 volts RMS. Volt-
agesacross winding 3-5 shall be 29.6 + 0.296 volts
RMS.

() Replace transformer if damaged or
defective.

(10) Use a semiconductor test set to check
semiconductors for inverse current leakage at peak
recurrent inverse voltage of 600 volts. Leakage
shall not exceed 20.0 milliamperes at 77°F (25°C).
Check forward voltage drog. Voltage drop shall not
exceed 1.2 volts at 77°F (25°C). Replace defective
semiconductors.

(11) Inspect heat sink and bracket for cracks,
corrosion and evidence of overheating.

(12) Inspect wiring harness for loose or dam-
aged connector pins, damaged terminals, worn or
chaffed insulation, and burned areas indicating

shorting. Check individual wires for continuity using
2 a guide.

(13) If the wiring harness has sustained_dam-
e and requires repair or rebuild, refer to[figurg
l% for layout, identification of material require-
ments an references for detailed solder-
ing and replacement procedures.

(14) Inspect chassis and cover for cracks,
corrosion, warping and other damage. Replace parts
damaged beyond repair.

15) Inspect hardware for crossed, stripped,
and pe(en%d thsrpeads. PP

d. Assembly. Assemble heater control assem-
bly in reverse order of remova procedures.

e Instalation. Refer to the Operator and Or-
ganizational Maintenance Manual for electric winter-
ization kit heater control assembly installation in-
structions.

8-10. HEATER ASSEMBLY.

Refer to the Operator and Organizational Mainten-
ance Manual for electric winterization kit heater
assembly maintenance instructions.

8-11. COOLANT PUMP AND MOTOR ASSEMBLY.

a Remova. Refer to the Operator and Organi-
zational Maintenance Manual for coolant pump and
motor assembly removal procedures.

b. Disassembly. Disassemble coolant pump
and motor assembly by following the sequence of
index numbers 1 through 21 assigned??)(ﬂﬂm

8-16

NOTE

Conspicuously mark port plate (5) and
cam ring (9) to insure that they will be
installed properly.

C. Cleaning, Inspection, and Repair.

(1) Clean motor assembly with a clean lint-
free cloth moistened with an approved solvent.

(2) Wash al parts in dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly.

3) Inspect and repair pump parts as outlined
in[paragraph 8-4t. (15) through c. (20).

d. Assembly. Assemble coolant pump and motor
assembly procedures while observing the following:

(1) Install sea spring (16) and seal washer (15)
over end of motor shaft. Place o-ring (13) in seal
cage (14), then install seal cage over end of motor
shaft with seal face facing forward.

(2? Install adapter (12) over motor shaft and
align holes with tapped holes in motor.

(3) Install pump rotor (10) on motor shaft and
temporarily tighten rotor setscrew (8). Place cam

ring (7) in position aligning scribe marks.

(4) With motor shaft end play taken up in dir-
ection of pump, make certain there is at least 0.002
inch clearances between outer face of cam ring and
rotor. Loosen setscrew and position rotor if neces-
sary. Remove cam ring.

(5) Install pump vanes (9) into rotor making

sure that the grooves in the vane face the direction of
rotation.

NOTE

Pump rotates counterclockwise when viewed
from the port plate end.

(6) Place o-ring (6) into groove of port plate
(5), then position port plate against cam ring (7).
Align scribe marks and secure with screws (4).

(7) Install ball (3), spring (2), and plug (1).
e. Testing. Test coolant pump and motor as-
sembly as directed ie)(3).

8-12. COOLANT LINES AND FITTINGS.

Refer to the Operator and Organizational Mainten-
ance Manual for electric winterization kit coolant
lines and fittings maintenance instructions.
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WIRE SIZE LENGTH COLOR FROM END PREP TO END
NO. REF. REF. PREP PREP
X9EA12C 12 21.00 BLK MKG. JS-A SOLDER CB301-A {5)
X10EA16C 16 20.50 CB301-8 4) K301-A2 | SOLDER
X10EB16C 7.50 CB8301-8 4) S301-1 (<]
X11EA16C 18 10.00 NeL SOLDER K301-A1| SOLDER
X12EAI2N 12 14.50 M98 SOLDER S301-8 13)
X13EB1GN 16 13.50 J19-8 S301-7 (<))
X14E816C 16 18.50 J19M SOLDER S301-2 @)
X14EA10C 16 8.50 $S301-2 3) F301 SOLDER
X301A16 12.50 T301-3 (4) CR301 SOLDER
X302A16 14.50 T301-5 4) CR304 | SOLDER
PS0A16 13.50 J19J SOLDER EJ01 @)
PS0C16 .50 €302 3 0S302-1 | SOLDER
PoCD16 18.90 E303 ) S301-86 @)
POIAIG 1250 JI9K SOLDER E304 3
PoI1CI8 13.00 DS302-2 SOLDER S301-3 @)
P91D16 .50 DS301-3 SOLDER E308 (<1}
POIETS 25.50 E306 3 DS302.3 | SOLDER
POIF18 19.50 E306 @) S301-3 3
PooB16 20.50 K301-X2 SOLDER DS301-2 | SOLDER
POBA 1S 12.00 BLK MKG S3014 3} 0S301-2 | SOLDER
VE4F 16 13.50 RED MKG JIGH SOLDER S301-8 =]
VO5F16 10.00 RED MKG JN9A SOLDER K301-X1] SOLDER
VesG1e 18 2050 RED MKG K301-X1 SOLDER DS301-1 | SOLDER
X13EAION 16 17.50 BLK MKG T301-2 @) $301-7 3
X12€E816N * 21.50 BLK MKG K301-82 SOLDER 3018 (2]
X1SEAION L 11.00 BLK MKG X301-81 SOLDER J19C SOLDER
X18EA16C 16 20.50 BLK MKG F301 SOLDER T301=1 4)

ME 5-6115-465-34/8-9(1)

Figure 8-9.

Electric Winterization Kit Heater Control Assembly, Wiring Harness (Sheet 1 of 2), Drawing No. 70-1233
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Screw
Port plate
O-ring
Cam ring
Setscrew
Vane
. Rotor
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1
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11. O-ring
12. Adapter
13. O-ring
14. Seal cage
15. Sea washer
16. Spring
17. Cap
18. Brush assembly
19. Motor assembly

ME 5-6115-465-34/8-10

Figure 8-10. Coolant Pump and Motor Assembly, Exploded View

8-13. WIRING HARNESS.

a. Refer to the Operator and Organizational Main-
tenance Manual for wiring harness removal, cleaning,
inspection, and repair procedures.

b. If the wiring harness has sustained damage
and requires repair or rebuild, refer to

for layout, identification of material requirements
and reference for detailed soldering and
replacement procedures.

c. Refer to Operator and Organizational Main-
tenance Manua for wiring harness installation pro-
cedures.
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Electric Winterization Kit Wiring Harness, Drawing No. 72-2855




Section I11.

8-14. GENERAL.

The wheel mounting kit provides added mobility
for the generator set. It consists of a front and a
rear axle assembly. The front axle assembly is
equipped with a tow bar, ?intle and safety chains. A
lock holds the tow bar in the vertical position when
not in use. A mechanical parking brake locks the
wheels of the rear axle assembly against rotation.
It is actuated by a hand lever located at the right
rear of the generator set. The wheel mounting kit
provides 8 inches of ground clearance for the gen-
erator set.

8-15. WHEEL MOUNTING KIT INSTALLATION
AND REMOVAL.

a Instalation.
WARNIN
Do not use hoisting equipment with maxi-
mum capacity less than 5000 pounds. Do

not allow generator set to swing while sus-
pended.

CAUTION

Use a minimum bridle of 5 feet on the
hoisting sling to avoid undue side pres-
sure on the lifting frame.

(1) Using suitable hoisting equipment, raise
tbr?e generator set sufficiently to clear axle assem-
ies.

(2) Position axle assemblies under generator
set.

WARNING

Do not alow any part of the body to get
under the generator set. Serious injury
or death may result from failure to ob-
serve this warning.

(3) Lower the ?_enerator set until it is just
touching axle assemblies.

i4i Install attaching hardware as shown in
Lfigure 8-17]

(5) Lower generator set until it is supported
on the axle assemblies and remove hoisting equip-
ment.

b. Removal. Remove wheel mounting kit in
reverse order of installation procedures.

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

WHEEL MOUNTING KIT

8-16. WHEELS AND TIRES.
Refer to the Operator and Organizational Mainten-

ance Manual for wheels and tires maintenance instruc-
tions and alignment procedures.

8-17. WHEEL BEARINGS.

Refer to the Operator and Organizationa Mainten-
ance Manual for wheel bearing maintenance instruct-
ions.

8-18. AXLE ASSEMBLIES.
a. Remova. Refer[io paragraph 8-1b for axle

assembly removal instructions.

b. Disassembly.
(1) Refer to the Operator and Organizational
Maintenance Manual and remove the wheels, tires,
brakes, and wheel bearings.

(2) Complete disassembly by following the as-
cending sequence of index numbers (1 through 102)
assignad tol Tigure &-13

NOTE

Disassemble wheel mounting kit only as
necessary to replace defective parts.

c. Cleaning, Inspection, and Repair.

(1) Clean al parts in dry cleaning solvent
(Federal Specification P-D-680) and dry thoroughly.

(2) Inspect axle, tow bar, cross shaft and
tube for wear, corrosion, defective paint, and other
damage.

(3) Inspect al moving parts for cracks, corro-
sion, and deep wear patterns. Replace any defective
parts.

(4) Inspect safety chains for cracked or broken
links. Repair damaged links by welding.

(5) Check all threads for crossing, stripping,
and peening.

(6) Replace any damaged or defective parts.

(7) Refer to the Operator and Organizational
Maintenance Manua for troubleshooting and inspection
procedures to determine which parts need replacement.
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Figure 8-12.

NOTE

If king pins are excessively worn, per-
form the following procedures.

(8) Jack the front end of the generator up and
place a suitable support under the front axle.

(9) Remove the grease cap (81,[figure 8-13)

cotter pin (82), castellated nut (83), key Washer (84)

and remove the whedl, tire, and hub as an assembl

8-22

Wheel Mounting Kit Installation

(10) Remove rall pin (52) and king pin (53).

(12) Install a new kingJJm and roll pin and in-
stall the wheel in reverse order of removal.

(12) Refer to Operator and Organizational
Maintenance Manual and check wheel alignment.

d. Assembl Assemble wheel mounting kit in
reverse order o dmssembly procedures.

e. Installation. Refer to paragraph 8-13 for
wheel mounting kit installation procedures.
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Figure 8-13. Wheel Mounting Kit, Exploded View (Sheet 1 of 2)
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Nut
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Bolt

L ockwasher
Nut

Spacer

. Cotter pin
Washer

Pin

10. Hand lever assembly
11. Yoke

12. Cotter pin
13. Yoke pin

14. Yoke

15. Nut

16. Lockwasher
17. Bolt

18. Pin

19. Lever

20. Grease fitting
21. Bearing block
22. Nut

23. Rod

24. Pin

25. Yoke

26. Pin

27. Yoke

28. Pin

29. Lever

30. Cross shaft
31. Nut

32. Lockwasher
33. Bolt

34. Lever
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36. Lockwasher
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38. Backing plate
39. Rear axle
40. Cotter pin
41. Nut
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43. Tube

44, Nut

45. Nut

46. Cotter pin
47. Nut

48. Bolt

49. Tie rod end
50. Grease fitting
51. Grease fitting
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. Roll pin

King pin
Spindle & knuckle
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. Grease fitting
. Cotter pin

Pin
Spacer washer
Tow bar
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. Rall pin
. Spring

Latch
Cotter pin
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Front axle
Safety chain
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. Camshaft
. Hold-down spring

Return spring
Brake shoe

. Brake drum
. Nut
. Nut

L ockwasher
L ockwasher
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Key washer
Wheel half

. Tire
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Stud
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Outer bearing
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Figure 8-13.  Wheel Mounting Kit, Exploded View (Sheet 2 of 2)
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Section V.

8-20. GENERAL.

The load bank is used to apply up to 50 percent of
the generator rated load to prevent carbon buildup
in the engine due to light loads. It is a balanced
three phase, air cooled, resistive load which may be
operated at either 120/208 or 240/416 volts. Gen-
erator load is selected through the load selector
SNitId;din increments of 12.5 percent rated genera-
tor load.

8-21. CONTROL BOX ASSEMBLY.

a. Removal. Refer to the Operator and Organi-
zational Maintenance Manual for control box assem-
bly removal procedures.

b. Disassembly.

(1) Remove load selector switch, circuit
breaker, and indicator light as instructed in the
Operator and Organizational Maintenance Manual .

o (Zg Cf:olrlnple.te dliqsassem%y of control b?x gs—
sembly by following the ascending sequence of index
numbers (1 through 22) assigned toSIQJ‘_LguEM]

c. Cleaning, Inspection, and Repair.

(1) Clean all electrical parts with filtered
compressed air and a soft bristle brush. If neces-
sary, remove caked deposits with a clean, lint-free
cloth moistened with an approved solvent.

(2) Clean chassis and back plate with dry
cleaning solvent (Federal Specification P-D-680)
and dry thoroughly.

(3) Inspect load sensing module for cracks,
corroded terminals, and burns or other evidence of
shorting.

(4) Inspect mode selector switch for cracks,
corrosion and other damage. Check switch continuity
using an ochmmeter.

) (5) Inspect transformer for cracks, corro-
sion and burns or other evidence of shorting. Using
an ohmmeter, check transformer coils for continuity.

(6) Refer to the Operator and Organizational
Maintenance Manual for wiring harness cleaning,
inspection, and repair procedures.

(7) If the wiring harnesses have sustained
damage and require repair or rebuild, ref
ures 8-16 or 8-17 as required, for layout,
identification of material requirements and
[A] reference for detailed soldering and replacement
procedures.

TM 5-6115-465-34
TO 35C2-3-446-2
NAVFAC P-8-625-34
TM 06858B/06859D-34

LOAD BANK

(8) Inspect back plate and chassis for cracks,
corrosion, warping and other damage.

9) Check all hardware for crossed, stripped,
and otherwise damaged threads.

(10) Replace all defective parts and parts
damaged beyond repair.

d. Assembly. Assemble load bank control box
assembly in reverse order of disassembly procedures.

e. Indgalation. Refer to the Operator and
Organizational Maintenance Manual for load bank con-
trol' box assembly installation procedures.

8-22. LOAD BANK HOUSING.

a Removal. Refer to the Operator and Organi-
zational Maintenance Manual for load bank housing
removal instructions.

b. Disassembly.
(1) Remove control box assembly [(paragraph

(2) Remove heater strips, thermostat and
termina board as outlined in the Operator and Organi-
zational Maintenance Manual.

(3) Complete disassembly of load bank housing

by following the sequence of index numbers (1 through
10) assigned toffraure B-17

c. Cleaning, Inspection, and Repair.

(1) Clean housing in dry cleaning solvent (Fed-
eral Specification P-D-680) and dry with compressed
air.

~ (2) Refer to the Operator and Organizational
Maintenance Manual for wiring harness cleaning,
inspection, and repair procedures.

(3) If the wiring harnesses have sustained
damage and require repair or rebuild, refer to[figures
[8-18, 8-19, or 8-20 as required for layout, identifi-
cation of material requirements A refer-
gnces for detailed soldering and replacement proce-

ures.

(4) Inspect housing assembly for cracks, breaks,
warping and other damage. Replace housing assembly
if damaged beyond repair.
d. Assembly. Assemble load bank housing in re-
verse order of remova procedures.

e. Instalation. Refer to the Operator and Organi-
zational Maintenance Manual for load bank housing in-
stallation instructions.
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Screw & captive washer assy
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Protective cap
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Protective cap
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12. Branched wiring harness
13. Screw & captive washer assy
14. Load sensing module

Nut
16. Tooth lockwasher
17. Mode Selector Switch
18. Nut
19. Nut
20. Screw & captive washer assy
21. Transformer
22. Chassis
ME 5-6115-465-34/8-14

Figure 8-14. Load Bank Control Box Assembly, Exploded View

8-23.  WIRING HARNESSES.
a. Refer to the Operator and Organizationa

Maintenance Manual for wiring harness removal,
cleaning, inspection, and repair procedure.

8-26

b. If the wiring harness has gstained damage
and requires repair or rebuild, re?uer tolfigures 5-21|
or 8-22 for layout, identification, and material re-
quirements mﬁm for detailed soldering and
replacement procedures.

c. Refer to the Otperator and Organizationa
Maintenance Manual for wiring harness installation
instructions.
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6. INSTALL STRAP, FIND WD. &, AT EACH COOLE DREAKOUT.

~

. SOLDERING SHALL BE IN ACCORDANCE WITH WIL-STD-454,

INTERPRET ORAMING PER WIL-STD-100.

REQUIRENENT 3.
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Figure 8-15. Control Box Assembly Wiring Harness, Drawing

No. 72-2868
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Figure 8-16. Control Box Assembly Branched Wiring Harness (Sheet 1 of 2), Drawing No. 72-2828
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Control Box Assembly Branched Wiring Harness (Sheet 2 of 2) Drawing No. 72-2828

Figure 8-16.
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Figure 8-17. Load Bank Housing, Exploded View
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1. INTERPRET ORAWING PER MIL-STD-100.

2. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE WiTM
M11-ST0-4S4 REQUIREMENT S USING SOLDER FIND NO. 8.

3. INSTALL STRAPS, FIND NO. 7. AT APPROXIMATELY 2.5
INTERVALS AND AT EACH CABLE BREAK-OUT.

4. WIRE MARKING TO BE IN ACCORDANCE WITH MiL-W-5088
EXCEPT THAT LENGTH BETWEEN GROUPS OF NUMBERS SMALL
NOT EXCEED 6 INCHES.

S. CRIMPED TERMINALS SHALL MEET THE PERFORMANCE REQUIRE-
RENTS OF WiL-T-7928.

6. STRIP .25 EACH WIRE WITHOUT TERMINATION AND TIN IN
ACCORDANCE WITH MIL-ST0-454 REQUIREMENT S.

7. REFERENCES:

a) FOR WIRING DIAGRAM SEE DRAWING 72-2826.
b) FOR SCHEMATIC DIAGRAM SEE DRAWING 72-2827.

umi RUNNING L1ST |
WIRE B LERRIMALIB®juiRe ¢ wiRE o
ok il Ol
xs116 [p2-a | 1 [ln2a-2] a 6 | s2,75]BLa
x50816 jP2-8 | 1 llr22-2] & 6 | 51.00] BLack
xaosi1e_Jp2-c | 1 llr2o-2] & o | 49.25|Buack
xaspio (p2-0 | 1 Jirve-2] o 6 | 47.50 ] BLack
xa781e P2-E | 1 WRie-2)] & b 1 45,753 aials
xaopte p2-fF | 1 14-2] & 4 mea
wasple JP2-G 12-21 4 6 | 42,25 |iack |
1416 JP2-H R10-2] 4 6 | 40.50}muACK |
O 54 . -2 | 4 Iy  pLack |
w (P2-s | 1 lire-2 | a e 1 37,00 piack |
x41816_ [P2-x | 1 a-2 | & ® | 35.25 | BLack
xa0816 [P2-L | ) JIR2-2 | & b | 33.50 ] BLACK
160016 P20 | ' Ir9-1 | o s | 29.00 ] euack
x13016_[P2-u | 1 [lBuss | 4 & | 32.00 | 8Lach
X13E16  [P2-v | ! "nuss [ s | 32.00J BLack
x68816 |P2-S 1 [lryz-r ] e b 36.00 | BLaCK
x13ce  P2-x | 1 uss | 3 s | 30.75 | aack
x2cie Jp2p 10 flerg | - e | 31,00 6cack |
I_-,_nm, p2-1 | ¢ e ] - 6 1
NOTES: (COHTINUED)

8. FOR FULL S12F WARNFSS ROARD LAYOUT

9, MARK WITH "36024-72-2826" I|N ACCORDA

SEE DRAWING 72-2823.
NCE wiTh RiL-5TU-156.
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5 M3178i2-b AR | uiRE ELECT, FLUOROCARBON INGLL. ABRASION
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Figure 8-18. Load Bank Wiring Harness (Sheet 1 of 2), Drawing No. 72-2823
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Load Bank Wiring Harness (Sheet 2 of 2), Drawing No. 72-2823

Figure 8-18.
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- - ~ - * o -
= E(L ?‘L i$ :LL :& "'(.L :(L = SEE MOTE & NIL-STD-454, REQUIREMENT 5.
= 2. AFTER SOLDERING, INSTALL INSULATION SLEEVING,
FIND NO. 5, .50 LOMG OVER EACM CONTACT OF
COMMECTOR, FIND MO. 1, .
3. INSTALL STRAPS, FIND NO. &, 6 AT APPROXIMATELY
2.50 INTERVALS AND AT EACH CABLE BREAK-OUT.
4. MWIRE MARKING TO BE IN ACCORDAMCE WiTH
MIL-4~5088 EXCEPT THAT LENGTH BETWEEN GROUPS
OF MUMBERS SHALL NOT EXCEED 6 1NCMES.
5. CRIMPED TERMINALS SHALL MEET THE PERFORMANCE
REQUIREMENTS OF MIL-T-7928.
6. INTERPRET ORAMING PER MIL-STD-100.
7. FOR WIRING DIAGRAM, SEE ORMMING 72-2826.
8. FOR SCHEMATIC D'AGRAM, SEE ORAWING 72-2827.
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Figure 8-19. Top Load Bank Wiring Harness (Sheet 1 of 2), Drawing No. 72-2822
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Figure 8-19. Top Load Bank Wiring Harness (Sheet 2 of 2)
g P Drawing No. 7292822

8-34



g.":,‘ ] -3
REF.
| 32016 25.00
¢ 1r1-g B2-1 5.0 |
[ ysaa1e | P21 -1 26,75
L X55a16 | P)1-D 4-1 27,60 |
16 1 P1-€ RS-1 28,50
37816 ] P1-F Re-1 29,35
[ xsea1e J e1-¢ R7-1
| X39816 _} P1-# K81 31,10
| XG0A1 1) R9-1 32,00
 xe1a16 | P1-& R10-1 32,85
LXe2006 1014 R 1.5
1 19 R12-1
| xpaniy J P10 R13-1 35,50
L X0SA16 1 P1-P 118~ 3635
ﬂl..ll Pi-R R15-1 32,25
[xe7a18 1P1-5 216-1 38,10
100816 | P1-1 R17-1 39.00 |
29t _frr-y R19-1 39,85
xroare _[ri1-v R19-1 .75 |
x71816 lP1-w R20-1 4,60
7281 1-1 /21-1 42,50
xzapig Ipr-y R32-1 4,35 |
aae Je1g R23-1 4,25
1-a R24-1 5 10
2236 1P1-¢ P2-P S 31.00
R1'Ri6 LF1-b p2-1 5 31.00

NOTES:
1. INILRPRET DRAWING PER WiL-STD-100.
2. SOLDERING SHALL BE IN ACCORDAMCE WITH MIL-STD-454,
REQUIREMENT 5,
3. INSTALL STRAPS. FIND NO. 7. AT APPROXIMATELY
2.50 INTERVALS AND AT EACH CABLE BREAK-OUT.
4. WIRE MARKING TO BE (N ACCORDANCE WITH Nil-W-5088
EXCEPT THAT LEMGTH BETWEEN GROUPS OF NUMBERS SMALL
EXCEED 6.00 INCHES.
S. CRIMPED TERMINAL SHALL MEET THE PERFORMANCE
REQUIREMENTS OF WIL-T-7928.
6. FOR WIRING DIAGRAM SEE ORAWING 72-2826.
7. FOR SCHEMATIC DIAGRAM SEE ORAWING 72-2827.
8. INSTALL PLUG FIND MO. 8 IN UNUSED PINS OF
CONMECTOR FIND NO. 1.
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Figure 8-20. Bottom Load Bank Wiring Harness (Sheet 1 of 2), Drawing No. 72-2825
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Figure 8-20. Bottom Load Bank Wiring Harness (Sheet 2 of 2), Drawing No. 72-2825
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Figure 8-21. Load Bank Power Wiring Harness, Drawing No. 72-2829
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160,00 =“ 3
SEE NOTE 2 nates:
1
.o 3 5 ’a V. SOLDERING SHALL GE IN ACCORDAMCE WiTH MiL-STO-454,
REQUIREMENT S,
2. INSTALL STRAPS, FIND NO. &, AT APPROXIMATELY 2.50
INCH INTERVALS AND AT EACH CABLE BREAK-OUT.
3. WIRE MARKING T0 RE IN ACCORDANCE WiTH MiL-é-5088
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Section V. ACOUSTIC SUPPRESSION KIT

8-24. GENERAL

The acoustic suppression kit
provides the ability to lower the
noise level of the generator set to
70 dB(A) at 7 meters. It consists
of panels, doors, and components
that cover or replace original
components of the generator set.
The generator set is operated and
maintained in the same manner;
however, access to components and
operation will change slightly due
to configuration changes.

Remember that the overall weight
and cube of the generator set will
increase with the acoustic
suppression kit installed. (Refer

to[ TM 5-6115-465-12.|[para_1-6l)

Inspect the components of the
acoustic suppression kit upon
delivery for bends, cracks, dents,
missing components, or other damage.

8-25. ACOUSTIC SUPPRESSION KIT
INSTALLATION AND REMOVAL.

NOTE

Do not allow components with
rubber seals to slide on
surfaces. Damage to rubber seals
will result.

a. Prepare generator set for _
installation of acoustic SUPPression
kit.

WARNING

Do not use hoisting equipment
with maximum capacity less than
5,000 pounds. Do not allow
generator set to swing while
suspended. Do not allow
personnel under generator set or
components of acoustic suppres-
sion kit when hoisted or lifted.
Death or severe injury may
result.

CAUTION

Use a minimum bridle of 5 feet on
the hoisting sling to avoid undue
side pressure on the lifting
frame.

NOTE

If generator set is trailer-
mounted, generator set must be
removed from trailer and rubber
isolators supplied with kit
placed between the generator set
and trailer mounting surface.
When installing the generator
set, attach anti-rotation clips,
and attach the mounting bolts.
Bolts should be torqued to 5 ft-
Ib (6.80 N.m), jam nuts
installed. (Jam nuts are common
hardware items.) Once the
acoustic suppression kit is
installed, gen set will require 1
inch ground clearance. Do not
skid gen set with acoustic
suppression kit installed Do
not fork lift unless both side
panel skirts are in the raised
position. If generator set is
trailer mounted, the trailer
brackets supplied with kit must
be installed. The brackets allow
for the extended length when the
acoustic suppression kit is
installed.
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(1) Refer to operator and organizational
maintenance manual, para 3-134, and remove the
following component from the generator set:
battery box doors, radiator grille, side doors,
louver doors under control panel, control panel
doors, and both front and rear top covers.

NOTE

Remove all data plates and schematics
from generator panels. Mount generator
set data plate on lower right side of
control panel using data plate as a
pattern for the rivet holes. Mount
schematics and data plates on rings
supplied with acoustic suppression Kit,
and place behind document box mounted
on rear panel. Data plates and schema-
tics should be on separate rings. Rein-
stall radiator mounting bolts after
removing radiator grille. One capscrew
in top left rear door hinge cannot
be removed. Install hex nut on this
capscrew to prevent rattles.

NOTE

Some original hardware will be used
to mount the acoustic suppression Kkit.
Store all components removed and not
used from the generator set and acoustic
suppression kit installation components
in accordance with local SOP. If acoustic
suppression kit is to be removed, original
generator components must be rein-
stalled.

(2) Refer to operator and organizational
maintenance manual, para 3-102, and remove the
rain cap from the exhaust flange.

WARNING

Disconnect batteries prior to removing
the ground stud. Death or serious injury
could result.

WARNING

Fuel tank is behind skid. Do not allow
drill  bit to enter fue tank. Death,
fire, or serious injury could result.
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(3) Locate left rear tiedown on skid base.
Remove the ground stud. Measure down 5-1/8
inches from lip of skid base, and 3-5/8 inches
from vertical lip of skid base, Center punch where
two lines meet. Refer t¢ figure 8-24. Using ground
stud as a guide, drill two holes in skid base. (Refer
to[figure 8-23]) Install ground stud in holes. Install
ground plate under ground stud. It may be
necessary to remove wire ties from the ground
wire to the ground stud.

NOTE

To remove the acoustic suppression kit
from shipping container, refer to steps
(25) through (14) and Step (8) of para
b(1) in reverse order. Ensure all com-
ponent are removed from shipping
container.

b. Install acoustic suppression kit on generator
act.

CAUTION

Location of first hole is critical. Read
steps (1) thru (4) and study[figurd
[8-24] carefully before marking and
drilling first hole.

(1) Using template supplied with acoustic
suppression kit in vertical position, mark rear of

skid base in two positions. (Refer td_figure 8-24.)

(2) Using template in horizontal position,
mark rear of skid base in two positions. (Refer

to[figure 8-24))

(3) After making four marks, draw a vertical
and horizontal line through the marks. (Refer to

0 3-24).

(4) Where lines cross, drill a 1/2-inch hole.

(Refer to[figure 8-241)
NOTE
Do not tighten capscrews in step 5.
(5) Position mounting member on skid

base, and install the capscrew, flatwashers, lock-
washer; and nut.



(6) Position the mounting member until it is
parallel to the top of the skid base. Mounting
member’s top surface should be 7/8 inch lower than

top of skid base. (Refer td_figure 8-25]) Use a

C-clamp to hold the mounting member in position.

(7) Measure mounting member along skid,
and using mounting member as a template, drill end
hole, and install capscrew, flatwashers, lockwasher,
and nut. Measurement from top of member to top of
skid base must be 7/8 inch before holes are drilled.

(Refer to[Tigure 8-25))

(8) Drill holes and install remaining
capscrews, flatwashers, lockwashers, and nuts on

mounting member. Heads of capscrews must be
outside of skid. Due to location of tool box, one head
of capscrews must be positioned in tool box. This
capscrew is longer than other capscrews. (Refer to
Do not tighten capscrews.

(9) Repeat steps (1) thru (5) for mounting
member on other skid.

(10) Remove oil drain plug. Install fitting,
hose, and clamp supplied with acoustic suppression
kit.

(11) Position roof stiffeners and sealing
angle on generator set. Install hexhead capscrews and
lockwashers to secure roof stiffeners. Do not tighten

capscrews on sealing angle. (Refer td_figure 8-23)
NOTE

Lifting clevises must be in raised position
prior to installing side panels. Ensure
rubber mounting pads remain in position
on side panel studs when installing on
mounting member.

NOTE

Bottom tray assembly will only go onto
unit one way. Long end of tray should go
towards exhaust end of generator set.
Note location of weld nuts in relation to
fork lift tunnels. Bottom tray assembly
must be cleaned and rubber seal greased
with GAA prior to instaling.

TM 5-6115-465-34
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(12) Using a suitable lifting device, raise
generator set and place 6"x6" blocks under skids.
Lower generator set onto blocks,

(13) Grease inside of gencrator set skids with
grease (GAA).

(14) Using a suitable lifting device, raise
generator set, remove 6"x6" blocks, and place 2"x4"
blocks under skids of generator set. Lower generator
set onto 2"x4" blocks. Ensure blocks are under skids
only. Do not remove tension from lifting device.

(15) Slide bottom tray under generator set.
Ensure weld nuts arc positioned in down position.
Weld nuts should be centered on fork lift tunnel holes.

(16) Raise bottom tray assembly, and install
keepers, washers, and capscrews to secure one side of

bottom tray assembly. (Refer to[figure 8-23)

(17) Raise generator set, and remove 2"x4"
blocks. Place a 1"x4" block under bottom tray
assembly on other side and slowly lower generator set
to push bottom tray assembly into position. Rubber
must not bend or be allowed to tear loose when
generator set is lowered.

(18) Install keepers, washers, and capscrews
to secure the bottom tray assembly. (Refer to[figurd

[8-23])

(19) Raise generator set, and remove 1"x4"
block. Lower generator set and removc lifting device.

CAUTION

Do not allow side panel to fall from
mounting members or set side panels on
threaded studs.

(20) Raise side panel skirt 90° and remove
from side panel assembly. Remove screws,
capscrews, washers, keepers, and remove upper side
panel skirt. (Refer to[figure 8-25]) Attach lifting dling,
and carefully raise and position side panel assembly on
mounting member.

(21) Install three rubber washers, three
flatwashers, and three locking nuts supplied with kit in
bottom of side panel. Ensure rubbcr flaps arc flat
against radiator and are pointed forward. Rcmove
plastic plug and feed oil drain hose through side panel
hole. (Refer to[figure 8-25])
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(22) Remove lifting sling from side panel.

(23) Repeat steps (20) thru (22) to install
other side panel.

CAUTION

Do not alow front lower panel to drop or
set on ground. Damage to brackets could
result.

(24) Position front lower panel assembly on
generator set. Ensure top rubber flap is in raised
position on radiator shell lip. Remove plastic plugs
from rotolock holes. Align male and female rotolocks
and, using hex tool, turn rotolocks to secure the front
lower panel assembly. (Refer td_figure 8-28.) Install
plastic plugs. Ensure mounting zee is below bottom
tray assembly. '

(25) Attach lifting strap, and raise front top
panel assembly into position on side panels. Ensure
alignment pins fit in holes for proper alignment.
Remove plastic plugs from rotolock holes. Align male
and female rotolocks and, using hex tool, turn rotolock
to secure the front top panel assembly. Remove lifting

strap. (Refer to[figure 8-26]) Install plastic plugs.

(26) Position exhaust extension on engine
exhaust. Install and tighten clamp to secure the
exhaust extcnsion. Exhaust extension opening must be
pointed down and must not interfere with other
components later.

CAUTION

Do not alow rear panel assembly to drop
or set on ground. Damage to brackets
could result

(27) Attach lifting strap and position rear
panel asscmbly on gcncrator set. Ensure alignment

pins are in holes for proper alignmcnt. Remove plastic
plugs from rotolock holes. Align male and female
rotolocks and, using hcx tool, turn rotolocks to secure
thc rear panel asscmbly. Remove lifting strap. (Refer
to[figure 826] ) Install plastic plugs. Ensure mounting
zee is bclow bottom tray asscmbly.
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NOTE

Ensure lifting clevises are in the raised
position before installing roof panel
assembly.

(28) Attach lifting sling to roof panel
assembly, and position on gencrator set. Ensure
alignment pins are in holes. It may be necessary to usc
C-clamps to pull the side panels into position using the
lifting clevis as an anchor for the C-clamp. Remove
plastic plugs from rotolock holes. Align male and
female rotolocks and, using hex tool, turn rotolocks to
secure the roof panel assembly. Remove the lifting
sling. (Refer to[figure 8-26]) Install plastic plugs.
Install two sockethead capscrews to secure roof panel
assembly.

(29) Raise sealing angle until it contacts roof,
and tighten mounting hardware.

(30) Tighten capscrews securing mounting
members.

(31) Attach lifting sling to inlet turn
assembly, and position on roof assembly. Remove the
lifting sling. Remove plastic plugs from rotolock
holes. Align male and female rotolocks to secure the
inlet turn assembly. (Refer to[ figure 8-28.) Install
plastic plugs.

(32) Attach lifting sling to discharge turn
assembly, and position on roof assembly. Remove
plastic plugs from rotolock holes. Remove lifting
ding. Align male and female rotolocks and, using hex
tool, turn rotolocks to secure the discharge turn
assembly. (Refer to[figure 8-261) Install plastic plugs.

(33) Position upper side panel skirt on side
panel and install screws, washers, keepers, and
capscrews.

NOTE

Capscrews, keepers, and washers must be
moved to end panels to secure side panel
skirts.

(34) Install side panel skirts on slip-joint
hinges and secure with keepers.



(35) Lower side panel skirts into proper posi-
tion. Tighten capscrews on keepers.

(36) Ensure inlet door, discharge door, and con-
trol panel access door, and access doors are closed.

(37) Reconnect battery cables.
NOTE

When bottom panel tray assembly is
installed, generator set will require
1-inch ground clearance. Stones, debris,
or other material may damage bottom
tray assembly. Generator set may not be
skidded with bottom panel tray installed.

€. Remove acoustic suppression kit from generator
set by reversing installation procedures.

d. If generator set is to be trailer mounted, the fol-
lowing must be performed.

(1) Raise side panel skirts. Connect a copper
ground wire to the ground stud. Securely tighten the
nut onto the ground stud. Lock-tight or a second nut
tightened onto the ground stud may be used to ensure
that the nut does not loosen from vibration after
installation. The ground wire should be long enough

0 U.S. GOVERNMENT PRINTING OFFICE: 1995 - 388-421/02429
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to reach the trailer ground stud following the genera-
tor and trailer frame. Install anti-rotation clips, caps-
crews, and fiber washers in mounting holesin skid
base. Run the ground wire along the skid base to-
wards the front of the trailer. Lower the side skirts
and secure the skirts with the skirt clips.

(2)  Glueisolators on skid base or surface of

trailer. Refer tolfigure 8-23

) Lower generator set onto the trailer. Run
the ground wire along the generator and trailer frames
to the trailer ground stud. Connect the ground wire to
the trailer ground stud.

(4 Install washers and nuts to secure genera-
tor set.

NOTE

Do not overtighten nuts. Tighten nuts to
5 ft-1b torque (6.80 N.m), and install jam
nuts.

(5) Remove hex nuts, capscrews, and locking
pins from trailer platform.

(6) Position trailer brackets, and install caps-
crews, hex nuts, and locking pins on trailer brackets.
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Figure 8-23. Roof Stiffeners, Sealing Angle, Oil Drain,
Isolators, Bottom Panel Tray Assembly, and Trailer Brackets
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Figure 8-24. Hole Locations on Skid Base
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Figure 8-25. Mounting Hardware and Hole Location for Side Panel Assembly
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1. Discharge Turn Assembly 9. Isolators

2. Inlet Turn Assembly 10. Bottom Panel Tray Assembly
3. Roof Panel Assembly 11. Front Lower Panel Assembly
4. Rear Panel Assembly 12. Front Upper Panel Assembly
5. Side Panel Skirt 13. Lifting Strap

6. Side Panel 14. Mounting Zee

7. Roof Stiffeners 15. Socket Head Capscrew

8. Sealing Angle 16. Upper Side Panel Skirt

17. Document Box

"

Figure 8-26. Acoustic Suppression Kit Major Components
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APPENDIX A
REFERENCES
This Appendix contains a list of reference man- able for use by all services. The manuals are coded
uals that may be used in conjunction with this TM in (A),for Army use (F) Air Force use, (N) Navy use,
the operation and maintenance of the 15 KW DOD and (M) Marine Corps use.
Generator Set. Those manuals not coded are applic-
A-1. FIRE PROTECTION
TB 5-4200-200-10 Hand Portable Fire Extinguishers Approved for Army Users
A-2.  LUBRICATION
C9100-IL Identification List for Fuels, Lubricants, Oils and Waxes
LO 5-6115-464-12 (A) Lubrication Order
LO 06858B/06858D-12M
A-3.  PAINTING
T.0. 35-1-3 (F) Painting and Marking of USAF Aerospace Ground Equipment
T™ 9-213 (A) Painting Instructions for Field Use
A-4. RADIO SUPPRESSION
T.0. 31-1-141-13 (F) Basic Electronics Technology
TM 11-483 (A) Radio Interference Suppression
A-5.  MAINTENANCE.

T.0. 00-25-234 (F)

T.O. I-IA-14 (F)
NAVWEPS 01-IA-505 (N)
TM 55-1500-323-25 (A
T.0. 35-1-11 (F)

T.0. 35-1-12 (F
T.0. 351-26 (F
T.O. 351-524 (F)

TM 9-1870- (A)

TM 9-2610-200-34 (A
T.0. 36Y32-1-142 (F
TB 750-651 (A)

DA Pam 738-750 (A)

TM 5-6115-465-12 (A
T.0. 35C2-3-4461 (F)
NAVFAC P-8-625-12 (N)
TM 06858B/06859D-12 (M)
TM 5-6115-465-24P (A)
T.0. 35C2-3-446-4 (F)
NAVFAC P-8-624-25P (N)
Sl 406858/06850D (M)
TM 9-6140-200-15 (A)
T.0. 36Y4-1-194 (F)
T.0. 34Y19-1-111 (F)
TM 5-764 (A)

General Shop Practice Requirements for the Repair, Maintenance and
Test of Electric Wiring
Installation Practices for Aircraft Electric and Electronic Wiring

Organizational, Intermediate and Depot Level Maintenance for FSC 6115
Non-Airborne Equipment

Components and Procedures for Cleaning Aerospace Ground E%Ji pment

Repair/Replacement Criteria for FSC 6115 Aerospace Ground Equipment

USAF Equipment Registration Number System Applicable to FSC 6115
Equipment

Care and Maintenance of Pneumatic Tires

Military Standardization Handbook Generator Sets, Electrical, Measure-
ments and Instrumentations

Use of Anti-freeze Solutions and Cleaning Compounds in Engine Cooling
Systems

The Army Maintenance Management Systems (TAMMYS)

Operator and Organizational Maintenance Manual

Or_%anizatiqnal, DS, GS and Depot Maintenance Repair Parts and Special
ools List

Operation and Organizational, Field, and Depot Maintenance: Storage
Batteries, Lead Acid Type
Electric Motor and Generator Repair
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A-5.

A-7.

A-8.

A-2

MAINTENANCE (CONT)
TM 5-6115-588-14 (A)
T.0. 35CA-1-111 (F
NAVFAC P-8-601 (N

TM 6115-15/4 (M)
SHIPMENT AND STORAGE
T.0. 35-1-4 (F)

T.0. 38-1-5 (F)

TB 740-97-2 (A)
TM 740-90-1 (A)

Operator, Organizational, Intermediate (Field) (Direct and General
Supsaort) and Depot Maintenance Including Repair Parts and Special
Tools List for Auxiliary Equipment 15 through 200 KW, DOD Family
Generator Sets

Processing and Inspection of Aerospace Ground Equipment for Storage
and Shipment

Processing and Inspection of Non-Mounted, Non-Aircraft Gasoline and
Diesel Engine for Storage and Shipment

Preservation of USAMEC Mechanical Equipment for Shipment and Storage

Administrative Storage of Equipment

DESTRUCTION OF MATERIAL

TM 750-244-3 (A)
RADIOACTIVE MATERIAL
TB 750-248 (A)

Procedures for Destruction of Equipment to Prevent Enemy Use

Instructions for Safe Handling, Maintenance, Storage, and Disposa of
Radioactive Commodities Managed by U.S. Army Troop Support
Command
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ALPHABETICAL INDEX

Paragraph,
Subject A Figure. Table.
Number
Acoustic suppression Kit, QENEral ................eeeeeniiiiiiiiiiiiiin, [8-24
Acoustic suBBron Kit_mgjor COMPONENES .+« o v et ee e [FS-26
Acoustic suppression kit installationandremoval .. ........... .. ... ... [8-25)
AC Power control Wiring harmess -« .« .« v oo v oo
Aircleaner assembly . ... ...ttt e 344
AXle asSeMblIES ..o [8-18]
B
BatEIIES .« v ettt e [3-2
Battery Charging alternalor ... ...oereeneetee et [3-5
Breather and breather tube . .........ciiiii [3-46]
C
CamSNaft .« o o e e Iﬂ
Circuit interrupter test (short circuit) . . . . . . . . . . . ... ... .. -
Circuit interrupter test (overload current) .. ...................... /-19
Circuit interrupter test (over voltage and under voltage) - - - - . . . . . . . .. [ 7-20)
Control box assembly . . . 821
Control cubicle assembly . . . . . . .. [4-2
Convenience and paralléing receptacles wiring harness -« .. ............... [>-3
Convenience receptacle and circuit breaker .~ . . . . . . . ... ... .. [5-2
Coolant [ines and fitiNGS - - - « « « « ¢ v v oo et [B-H8-12
Coolant pump and motor assembly . . . .. ..o [%ﬂ
Coolant temperature transmitter . . . . . . . ... ... -
Coolant thermostat and hoUSING + .+« « « v v v v v e [3-31
Cooling fan . . . . . . ... [3-29
Crankshaft, connecting rods and pistons . ... 355
Current transformer assemblies ............ ... . . i [5-8
Cylinder block assembly ... ... ... [3-56)
Cylinder head and rocker arm assembly ... ...
D
Day tank assembly . . . . . ... . [3-18
Day tank fuel level and low fuel cutoff switch ............................ [-11
DC control circuit breaker . . . .. ... ... ... 4-5
Demolition tO Prevent eNEMY USE . . . . v v vttt e e e e e [1-3
Description . . . . . ... e (15
Direction of rotation CoNtrolS. . ... ......o.toree i (=]
Direct support, general support and depot maintenance . - . . . . ... ... . [2-2
E
Electrical acCeSSOMES INSPECHION . ...\ [7-5
Engine assembly, removal and ingtallation . . . . .. ... ... oL [2-9
Engj ne front sur}/port .........................................
ENgine iNSPECION . . . . o v v v o e e e e e e -3
Engine wiring harness assembly . . . . . ... .. L oL oo -
Exciter control wiring harness . . . . . . ... Lo =
EXCIOr SUAEOF, TESHNG - . .« o o v ee et e e et et e e e e e 2-16.1.a.
Exhaust manifold . . . 0.0 1 3-07
Exhaust pipeand muffler ... ... . ... ... . ... . ..., 3-49)
F
Fabricated tools and equipment . . . . . . . . . ..o [2-3
Fault locating indicator ... .......... ... . . i =
Field flash circuit Components . . . . ... .. ... a2 b
Field flash circuit Testing. . . .. .. ..o e g
Fits and toleranCes . . . . vt v o i e e e e e e e e e 349
Flywheel and f|ywhee| housi N e 2
FOrms and reCOrdS ..o o v v v v v et e e e e
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INDEX 2

ALPHABETICAL INDEX (CONT)

Subject

Freguency adjust range test
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