ARMY TM-5-6115-545-34
AIR FORCE TO-35C2-3-444-2
NAVY NAVFAC P-8-626-34
MARINE CORPS TM-00038G-35

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

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL

SKID MTD., 60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODELS CLASS HERTZ FSN
MEPOO6A UTILITY 50/60 6115-118-1243
MEPOOGA PRECISE 50/60 6115-118-1252
MEP115A PRECISE 400 6115-118-1253

INCLUDING OPTIONAL KITS

DOD MODELS NOMENCLATURE FSN

MEPOO6AWF WINTERIZATION KIT, FUEL BURNING 6115-407-8314

MEPOO6AWE WINTERIZATION KIT, ELECTRIC 6115455-7693

MEPOOGALM LOAD BANK KIT 6115407-8322

MEPOO6AWM WHEEL MOUNTING KIT 6115463-9092
This copy Is a reprint which includes current I

pages from Changes 1 through 11.

10 JUNE 1973

Published under authority of the
Departments of the Air Force, the Army, and the Navy
(Including U. S. Marine Corps)



WARNING

All specific cautions and warnings con-
tained in this manua 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 burns 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 electrica control panel system.

Do not attempt to service or otherwise
make any adjust ments, connections or
reconnection of wires or cables until
generator set is shut-down and completely
de-energized.

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. Do not operate generator
sets in inclosed areas unless exhaust dis-
charge is properly vented to the outside.

DANGEROUS GASES (Cont)

When filling fuel tank, maintain meta 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 recti-
fier malfunction, to avoid inhaation 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 re-
moving radiator cap.

NOISE

operating level of this generator can cause
hearing damage. Ear protectors, as recom-
mended by the medica 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.



ARMY TM 5-6115-545-34

AR FORCE TO 35C2- 3- 444- 2

NAVY NAVFAC P- 8- 626- 34

MARI NE CORPS ™ 0083182@ 35
CHANGE HEADQUARTERS

DEPARTMENTS OF THE ARWY, AIR FORCE, NAVY
AND U . S. MARINE CORPS
NO. 12 WASHI NGTON, D.C., 30 SEPTEMBER 1994

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

GENERATCR SET, DI ESEL ENG NE DRIVEN, TACTI CAL
SKID MID., 60 KW 3 PHASE, 4 WRE, 120/208 AND 240/416 VOLTS

DOD MODELS CLASS HERTZ FSN

MEPOOG6A UTILITY 50/ 60 6115-118- 1243
MEP105A PRECI SE 50/ 60 6115-118- 1252
MEP115A PRECI SE 400 6115-118- 1253

| NCLUDI NG OPTI ONAL KI'TS

DOD MODELS NOMVENCLATURE FSN
NEPOOBAVE W NTERI ZATION KIT, FUEL BURNI NG 6115- 407- 8314
NEPOOBAVE W NTERI ZATION KI T, ELECTRIC 6115- 455- 7693
NEPOOGALM LOAD BANK KI T 6115- 407- 8322
NEPOO6AVM VHEEL MOUNTING KI T 6115- 463- 9092

DI STRIBUTI ON STATEMENT A Approved for public release;, distribution is unlimted.

TM 5-6115-545- 34/ TO 35C2- 3-444-2, NAVFAC P-8-626-34/TM 00038G 35, 10 June 1973
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

Renove pages I nsert pages

1-47 and 1-48 1-47 Tand _1-48

14-81 and 14-82 14-81 and _14-87
14-87 through 14-92 [T4-87 t hrougH_14-92]

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



ARMY TM 5-6115-545-34

AIR FORCE TO 35C2-3-444-2
NAVY NAVFAC P-8-626-34
MARINE CORPS TM 00038G-35

Cc 12

By Order of the Secretary of the Army:

GORDON R. SULLIVAN
General, United States Army

Official: Chief of Stafl

%4/. ZW
MILTON H. HAMILTON

Administrative Assistant to the
Secretary of the Army

07552

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 0861, require-
ments for TM 5-6115-545-35.



TM 5-6115-545-34

TO 35C2-3-444-2

NAVFAC P-8-626-34

TM-00038G-35
Ci1

CHANGE HEADQUARTERS,
DEPARTMENTS OF THE ARMY, NAVY AND AIR FORCE
AND HEADQUARTERS U.S. MARINE CORPS
NO. 11 WASHINGTON, D.C., 28 November 1990

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

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

DOD MODELS CLASS HERTZ FSN

MEPOO6A UTILITY 50/60 6115-118-1243
MEP105A PRECISE 50/60 6115-118-1252
MEP115A PRECISE 400 6115-118-1253

Including Optional Kits

DOD MODELS NOMENCLATURE FSN

MEPOOGAWF WINTERIZATION KIT, FUEL BURNING 6115-407-8314
MEPOO6AWE WINTERIZATION KIT, ELECTRIC 6115-455-7693
MEPOOGALM LOAD BANK KIT 6115-407-8322
MEPOOGAWM WHEEL MOUNTING KIT 6115-463-9092

Approved for public release; distribution is unlimited

TM 5-6115-545-34/TO 35C2-3-444-2/INAVFAC P-8-626-34/TM-00038G-35, 10 June 1973, is changed
as follows:

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

Remove pages Insert pages
14-3 and 14-4 14-3 and 14-4
14-9 and 14-10 14-9 and 14-10

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



TMS-6115-545-34
T035C2-3444-2
NAVFAC P-8-626-34

TM-00038G-35
cn

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

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

Official:
THOMAS F. SIKORA
Brigadier General, United States Army
The Adjutant General

MERRILL A. McPEAK
General USAF
Chief of Staff

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

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

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

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25E, (qty rqgr block no. 0861)



T™™ 5-6115-545-34
TO-35C2-3-444-2
NAVFAC P-8-626-34
TM-00038G-35

C 10

HEADQUARTERS, DEPARTMENTS OF THE ARMY, THE AIR FORCE

MARINE CORPS)
30 August 1989

CHANGE
AND THE NAVY (INCLUDING U.S.
No. 10 Washington, D.C.,
Intermediate (Field) (Direct and General Support)
and Depot Maintenance Manual
GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD.,
60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS
DOD MODELS CLASS HERTZ FSN
MEPOOG6A UTILITY 50/60 6115-118-1243
MEP105A PRECISE 50/60 6115-118-1252
MEP115A PRECISE 400 6115-118-1253

DOD MODELS

MEPOOGAWF
MEPOOGAWE
MEPOOGALM

MEPOOGAWM WHEEL

TM 5-6115-545-34, TO 35C-2-444-2,

1973, is changed as follows:

WINTERIZATION KIT,
WINTERIZATION KIT,
LOAD BANK KIT

INCLUDING OPTIONAL KITS
NOMENCLATURE

FUEL BURNING
ELECTRIC

MOUNTING KIT

NAVFAC P-8-626-34 and TM 00038G-35,

FSN

6115-407-8314
6115-455-7693
6115-407-8322
6115-463-9092

10 June

1. Remove and insert pages as indicated below. New or changed text material

is indicated by a vertical bar in the margin. An

by a miniature pointing hand.
Remove pages

iii and iv

1-1 and 1-2
7-21 and 7-22
8-18A and 8-18B
14-13 and 14-14
I-1 and 1-2

2. Retain this sheet in

Insert pages

iii and iv
1-1 and 1-2

7-21 and 7-22

illustration change is

indicated

8-18A and 8-186

14-13
I-1 and 1-2

front of manual for

reference purposes.



™ 5-6115-545-34
TO 35C-3-444-2
NAVFAC P-8-626-34
TM-00038G-35

C 10

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

Official;

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

Official:

ALFRED G. HANSEN
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 Saff

B. F. MONTOYA,

Rear Admiral, CEC, US Navy
Commander

Naval Facilities Engineering Command

LARRY D. WELCH, General USAF
Chief of Staff

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, 204/416V, 3PH, 4 Wire (50/60HZ: MEP-006A, MEP-105A; 400HZ:

MEP-115A).



CHANGE

NO. 9

ARMY ™™ 5-6115-545-34
AIR FORCE TO-35C2-3-444-2
NAVY NAVFAC P-8-626-34

TM-00038G-35
C9

MARINE CORPS

DEPARTMENT OF THE ARMY,
THE AIR FORCE, AND THE NAVY
(INCLUDING U.S. MARINE CORPS)

WASHINGTON, D.C., 12 January 1987

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

GENERATOR SFT, DIESEL ENGINE DRIVEN, TACTICAL

SKID MTD.,

DOD MODELS

MEPOOGA
MEP105A
MEP115A

DOD MODELS

MEPOOGAWF

MEPOOGAWE
MEPOOGALM
MEPOOGAWM

CLASS

UTILITY
PRECISE
PRECISE

60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

HERTZ FSN

50/60 6115-118-1243
50/60 6115-118-1252
400 6115-118-1253

INCLUDING OPTIONAL KITS

WINTERIZATION KIT, FUEL BURNING
WINTERIZATION KIT, ELECTRIC

NOMENCLATURE

LOAD BANK KIT
WHEEL MOUNTING KIT

FSN
6115-407-8314

6115-455-7693
6115-407-8322
6115-463-9092

TM 5-6115-545-34, TO 35C-2-444-2, NAVFAC P-8-626-34 and TM 00038G-35, 10
June 1973, is changed as follows:

1.

is indicated by a vertical bar in the margin.

by a miniature pointing hand.

2.

Remove pages

i through iv
1-3 and 1-4
2-1

Remove and insert pages as indicated below. New or changed text material
An 1llustration change is indicated

Insert pages

and 2-2

Retain this sheet in front of manual for reference purposes.



™ 5-6115-545-34 ARMY

TO 35C-3-444-2 AIR FORCE
NAVFAC P-8-626-34 NAVY
TM-00038G-35 MARINE CORPS

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

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

R.L.DILWORTH

Brigadier General, United States Army
The Adjutant Genend

J.P. JONES, JR.

Rear Admiral, CEC, US Navy
Commander

Naval Facilities Engineering Command

CHARLES A. GABRIEL, General USAF

Official: Chief of Staff

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

GEORGE B. CRIST
Lieutenant General, USMC
Deputy Chief of Staff for | natallations 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, 3 PH, 4 Wire (50/60 HZ: MEP-006A, MEP-105A; 400 HZ: MEP-115A)
(™™ 5-6115-545 Series)



ARMY M 5-6115-545-34

AIR FORCE TO 35C2-3-444-2

NAVY NAVFAC P-8-626-34

MARINE CORPS TM-00038G-35
Cc8

Department of the Army,

CHANGE the Air Force, and the Navy
No. 8 (Including U.S. Marine Corps)

i WASHINGTON, D.C., 1 April 1986

Intermediate (Field) (Direct and General Support)
and Depot Maintenance Manual
GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL
SKID MTD., 60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS
DOD MODELS CLASS HERTZ FSN
MEPOO6A UTILITY 50/60 6115-118-1243
MEP105A PRECISE 50/60 6115-118-1252
MEP115A PRECISE 400 6115-118-1253
INCLUDING OPTIONAL KITS

DOD MODELS NOMENCLATURE FSN
MEPOOGAWF WINTERIZATION KIT, FUEL BURNING 6115-407-8314
MEPOOGAWE WINTERIZATION KIT, ELECTRIC 6115-455-7693
MEPOOGALM LOAD BANK KIT 6115-407-8322
MEPOOGAWM WHEEL MOUNTING KIT 6115-463-9092

TM 5-6115-545-34, TO 35C2-2-444-2, NAVFAC P-8-626-34 and TM 00038G-35, 10
June 1973 are changed as follows:

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

Remove pages Insert pages
3-3 through 3-6 3-3 through 3-6
5-51 and 5-52 5-51 and 5-52
5-57 and 5-58 5-57 and 5-58
8-27 and 8-28 8-27 and 8-28
8-31/8-32 8-31/8-32

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



™ 5-6115-545-34 ARMY

TO 35C-3-444-2 AIR FORCE
NAVFAC P-8-626-34 NAVY
TM-00038G-35 MARINE CORPS

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

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

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 Staff

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

GEORGE B. CRIST
Lieutenant General, USMC
Deputy Chief of Staff 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,

1207208V, 240/416V, 3PH, 4 Wire (50/60HZ: MEP-006A, MEP-105A; 400HZ: MEP-115A)
(TM 5-6115-545 Series).



ARMY ™ 5-6115-545-34

AIR FORCE TO 35 C2-3-444-2
NAVY NAVFAC P-8-626-34
MARINE CORPS TM-00038G-35
C-7
CHANGE Department of the Air Force,
the Army, and the Navy
No. 7 (Including U.S. Marine Corps)

WASHINGTON, D.C., 20 October 1983

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

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL
SKID MTD., 60 KW, 3 PHASE, 4 WIRE, 120/208 and 240/416 VOLTS

TM 5-6115-545-34, T0-35C2-3-444-2, NAVFAC P-8-626-34, TM-00038G-35, 10 June 1973,
are changed as follows:

1. Remove and insert pages as indicated below.

Remove pages Insert pages
Chapter 3 3-1 thru 3-4 3-1 thru 3-4
Chapter 8 8-1 thru 8-6 8-1 thru 8-6
8-11 and 8-12 8-11 and 8-12
8-21 and 8-22 8-21 and 8-22
8-25 and 8-26 8-25 and 8-26
Chapter 11 11-1 and 11-2 11-1 and 11-2
Chapter 14 14-27 and 14-28 14-27 and 14-28
14-37 and 14-38 4-37 and 14-38
14-61 and 14-62 4-61 and 14-62
14-65 and 14-66 4-65 and 14-66
14-79 and 14-80 4-79 and 14-80
Chapter 15 15-1 and 15-2 5-1 and 15-2
Index 1-3 and 1-4 1-3 and 1-4

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

3. Retain these sheets in front of manual for reference purposes.



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

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

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

W. M. ZOBEL

Rear Admiral, CEC, US Navy
Commander
Naval Facilities Engineering Command

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

JAMES P. MULLINS, General, USAF
Air Force Logistics Command

H. A. HATCH

Lieutenant General, USMC
Deputy Chief of Staff for
Installations and Logistics

DISTRIBUTION:
Active Army:
To be distributed in accordance with DA Form 12-25D, Direct and General Support

Maintenance Requirements for Generator Sets, Engine Driven 60 KW 60 HZ Precise Power,
60 KW 400 HZ Precise Power and 60 HZ Utility.

Marine Corps:
MARCORPS CODE: AGB



ARMY

Al RFORCE
NAVY

MARI NE CORPS

CHANGE} the Arny,

No. 6 WASHI NGTON. D. G, |,

TM 5-6115-545-34

TO 35C2- 3-444-2

NAVFAC P-8-626-34

TM 00038G- 35
C6

Departnent of the Air Force,
and the Navy
(I'ncluding U.S. Mrine Corps)

20 May 1982

| NTERMEDI ATE FDFI EL%T (I\/IIDAI\ RECT AND GENERAL SUPPORT)
AND DEP I

NTENANCE MANUAL

GENERATOR SET, DIESEL ENG NE DRI VEN,
SKID MID., 60 KW 3 PHASE,

TM 5-6115-545-34, TO 35C2- 3-444-2,
June 1973, are changed as foll ows:
1. Renove and insert pages as indicated bel ow

Renove pages

1-27/1-28
hanter 3 2-1 and 2-2
Chant or 14 14-1 and 14-2
14-55 and 14-56
14-65 and 14- 66
14-69 thru 14-76
14-87 and 14-88
Chapter 17 17-19 and 17-20

2. New or changed text materi al

in the mrgin. An ilTustration change is
poi nting hand

3. Retain these sheets in front of manual for

NAVFAC P-8-626, 34, TM 000- 38G- 35,

is indicated by a vertical

TACTI CAL
4 WRE, 120/208 AND 240/ 416 VOLTS

10

I nsert pages

1-27/1- 28

2-1 and 2-2
5-83 and 5-84
8-23 and 8-24
9-3 and 9-4
14-1 and 14-2
14-55 and 14-56
14-65 and 14-66
14-69 thru 14-76
14-87 and 14-88
17-19 and 17-20

bar

indicated” by a mniature

ref erence purposes.



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

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

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

W. M. ZOBEL

RearAdmiral, CEC, U.S Navy
Commander

Naval Facilities Engineering Command

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

JAMES L. WYATT, JR., Colonel, USAF
Director of Administration

H. A. HATCH

Lieutenant General, USMC

Deputy Chief of Staff for Installation
and Logistics

DI STRIBUTI ON :

Active Arny:

To be distributed in accordance with DA Form 12-25D, Direct and
Ceneral Support Mintenance Requirenents for CGenerator Sets, Engine
Driven 60 KW60 HZ Precise Power, 60 KW400 HZ Precise Power and 60
HZz Uility.

Marine Corps:
MARCORPS CODE:  AGB



ARMY T™ 5-6115-545-34

AIR FORCE TO 35C2-3-444-2

NAVY NAVFAC P-8-626-34

MARINE CORPS TM-00038G-35
C5

CHANGE Department of the Air Force,
the Army, and the Navy

No. 5 (Including U.S. Marine Corps)

WASHINGTON, D.C., 2 January 1981

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

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL
SKID MTD., 60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

™™ 5-6115-545-34, T0-35C2-3-444-2, NAVFAc P-8-626-34, TM-00038G-35, 10
June 1973, are changed as follows:

1. Remove and insert pages as indicated below.

Remove pages Insert pages
Chapter 2 2-11 and 2-12 2-11 and 2-12

2-15 thru 2-20 2-15 thru 2-20
Chapter 7 7-7 thru 7-10 7-7 thru 7-10
Chapter 8 8-27 and 8-28 8-27 and 8-28
Chapter 14 14-75 and 14-76 14-75 and 14-76

14-76A/14-76B
14-85 thru 14-88 14-85 thru 14-88

2. New or changed text material is indicated by a vertical bar in the margin.
An i1llustration change is indicated by a miniature pointing hand.

3. Retain these sheets in front of manual for reference purposes.


Richard Woods
2


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

E. C MEYER
T General, United States Arny
aficial: Chief of Staff
J. C. PENNI NGTON
Major, General, United States Arny
The Adjutant GCeneral
E, G ISELIN
Rear Admiral, CEC, US Navy

Conmander
Naval Facilities Engineering Command

Lo LEW ALLEN, JR, General USAF
aficial: Chief of Staff
VAN L. CRAWFORD, JR, Colonel, USAF
Director of Adnministration

V.J. WALLS
Acting Deputy Chief of Staff for

Installations and Logistics

DI STRI BUTI ON:

Active Arny:
To be distributed in accordance with DA Form 12-25D, Direct and General Support

Mai nt enance Requirenments for Generator Sets, Engine Driven 60 KW 60 HZ Precise Power,
60 KW 400 HZ Precise Power and 60 KW 60 HZ Utility.

Mari ne Corps:
MARCORPS CODE: AGB



Change
No. 4

TECHNICAL MANUAL

ARMY TM 5-6115-545-34
AIR FORCE TO 35C2-3-444-2
NAVY NAVFAC P-8-626-34

MARINE CORPS TM-00038G-35

C4

Departments of the Air Force,
the Army, and the Navy
(Including. S. Marine Corps)
Washington, DC, 31 August 1977

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

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL
SKID MTD. , 60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

TM-5-6115-545-34, TO-35C2-444-2, NAVFAC P-8-626-34, TM-00038G-35, 10 June 1973 are changed as

follows;

1. The attached new pages, as listed below, are to be inserted in the manual and the old pages removed.
New or changed material in the change pages isindicated by a vertical line in the margin of the page. Added or

completely revised sections, paragraphs, tables, etc. , areindicated b%/ avertical line by the title only. Added
or revised illustrations are indicated by the addition of the applicable change number at the end of theillustra-
tion number.
Old pages New pages

1-1, 1-2 1-1, 1-2

5-39, 5-40 5-39, 5-40

5-75/(5-76 blank) 5-75/(5-76 blank)

5-77,5-78 5-77, 5-78

9-5, 9-6 9-5, 9-6

9-7/(9-8 blank)
9-13/(9-14 blank
9-1 5/(9-1 6 blank
9-17, 9-18
9-19/(9-20 blank
9-21/(9-22 blank
9-23/(9-24 blank
9-25/(9-26 blank
14-13, 14-14
14-15, 14-16
14-81, 14-82
14-83, 14-84
16-1, 16-2

9-7/(9-8 blank)
9-13/(9-14 blank
9-15/(9-16 blank
9-17, 918
9-19/(9-20 blank
9-21/(9-22 blank
9-23/(9-24 blank
9-25/(9-26 blank
14-13, 14-14
14-15, 14-16
14-81, 14-82
14-83, 14-84
16-1, 16-2

2. Thistransmittal sheet should be filed in the front of the publication for reference purposes.



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

Official:
J. C. PENNINGTON

Brigadier General, United States Army
The Adjutant General

Official:

JAMES J. SHEPARD, Colonel, USAF
Director of Administration

J. R. JONES
Major General, U. S. Marine Corps
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CHAPTER 1
INTRODUCTION

Section |.
1-1. Scope.

a This manual contains instructions for
immediate (field) (direct support, general support) and
depot maintenance personnel maintaining the engine
sets, 50/60 Hertz (Mode 1) Tactical Utility (Class 2) and
Tactical Precise (Class 1) and Engine Generator Sets, 400
Hertz (Mode 11) Tactical Precise (Class I) as authorized
by the maintenance allocation chart. It provides informa-
tion on the maintenance of the equipment which is
beyond the scope of the tools, equipment, personnel, or
supplies normally available to the operator and organiza-
tional levels.

b. Demolition of material to prevent enemy use
will be in accordance with the requirement of TM
750-244-3. (Procedures for Destruction of Equipment to
Prevent Enemy Use for U.S. Army). Preparation for
shipment and storage for U.S. Air Force will be in accor-
dance with T.O. 35-1-4. Shipment and storage for U.S.
Army will be in accordance with TB-740-97-2.

1-2. Forms and Records.

THIS TECHNICAL MANUAL IS USED BY THE
ARMY, AIR FORCE, NAVY AND MARINE CORPS.
THE USE OF FORMS IN COMPLIANCE WITH
DIRECTIVES AS STATED HEREIN WILL BE
ACCOMPLISHED ONLY BY THE PERSONNEL
OF THE SERVICE TO WHICH THEY APPLY.

GENERAL

a. Forms and Records used by the Army
will be only those prescribed by DA Pam
738-750. Those used by the Marine Corps I
will be those prescribed by TM4700-15/1.
Other service users should refer to ap -
propriate specifications/publications
for equipment maintenance forms and
records.

b. Report of errors, omissions, and recommen-
dations for improvement of this publication by the in-
dividual users should be submitted as follows:

(1) Air Force-AFTO Form 22. Direct to: Com-
mander, Sacramento Air Logistics Center, ATTN: SM-
ALC-MMETDA, McClélan Air Force Base, Cdifornia
95652-5609, in accordance with TO-00-5-1.

(2) Army-DA Form 2028. Direct to: Com-
mander, U.S. Army Troop Support Command. ATTN:
AMSTR-MCTS, 4300 Goodfellow Blvd., St. Louis, MO
63120-1798.

(3) Marine CorpssNAVMC Form 10772. Direct
to: Commanding General U.S. Marine Corps Logistics
Base, (Code 850), Albany, GA 31704-5000.

(4) Navy—by letter. Direct to: Commanding Of-
ficer, Naval Construction Battalion Center, ATTN: Code
15741, Port Hueneme, CA 93043-5000.

Section II. DESCRIPTION AND DATA

1-3. Description

A genera description of the diesel engine generator sets
and information pertaining to the identification plates
are contained in the Operator and Organizational
Maintenance Manual. Detailed descriptions of the com-
ponents of the diesel engine generator sets are provided
in the applicable maintenance paragraphs of this
manual.

1-4. Time Standards.

lists the number of man-hours required under
normal conditions to perform the indicated-maintenance
and repair for the generator set. Components are listed
under the appropriate group number. The times listed
are not intended to be rigid standards. Under adverse

conditions, the operations will take longer, but under
ideal conditions with highly skilled mechanics, most of
the operations can be accomplished in less time.

1-5. Tabulated Data

a Genera. This paragraph contains all
mainténance data pertinent to intermediate (field)
(direct, general support) and depot maintenance
personnel.

b. Engine Generator Set. Refer to Operator
and Organizationa Maintenance Manual.

c. Main Generator. (50/60 Hz) Exciter field voltage
and current versus load, see the following:
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Exciter Field Voltage and Current Versus Load
Frequency Percent of Rated Load
0 25 50 75 100 125
Exciter Exciter Exciter Exciter Exciter Exciter
volts Amps Volts Amps volts  Amps volts Amps volts Amps | Volts Amps
50 HZ ¢.,23 2.35 103  2.95 124 3.55 145 415 16.6 4.75 19.3 5.5
60 HZ 4.2 135 5.74 1.85 7.3 2.35 8.84 2.85 10.4 3.35 (11.94 3.85
d. Main Generator. (400 Hz) Exciter field
voltage "and current versus load. see the following:
Exciter Field Voltage and Current Versus Load
Freguency Percent of Rated Load
0 25 50 75 100 125
Exciter Exciter Exciter Exciter Exciter Exciter
Volts Amps volts Amps Volts Amps Volts Amps Volts Amps | Volts Amps
400 HZ 11.1 3.35 122 3.70 13.04 395 142 430 153 4.65 | 13.3 4.95
e. Engine. Refer to Operator and Organizational 0. Engine Accessories.
Maintenance Manual. S
f. Excitation Assembly. (1) Fuel injection pump.
DOD drawing No. 70-1367 . . . ... .. 50/60 Hz Manufacturer. . . . . . . Roosa Master
DOD drawing No. 70-1368 . . . . . . .. 400 Hz, Model. . ............ DCMFC 629-2LQ
Type............. solid state, with capability Type ..o Fuel metering distributor,
to automatically flash field of twin cylinders
generator. Drivetype. . ........ gear
Voltage regulation: Governor type. . . . . .. flyweight (centrifugal)
Precise sets. . . . . .. 1 percent of rated voltage. Rotation............ Clockwise (viewed from driven

Utility sets. . .. .. .. 3 percent of rated voltage.
Voltage stability:
Short term (30 seconds)

Precise sets. . . . . . within bandwidth equal to 1
percent of rated voltage,
Utility sets. . . ... .. within bandwidth equal to 2

percent of rated voltage.
Long term (4 hours)

Precise seats. . . . .. within bandwidth equal to 2
percent of rated voltage.
Utility sets. . .. . .. within bandwidth equal to 4

percent of rated voltage.

Voltage Drift (8 hours). . ..1 percent with a change
ambient temperature up to 60° F
(33. 3°C).

Transient performance (application or rejection of
rated load).
Resumption of steady state condition:
i within 0.5 second.
Utility sets. . . ... .. within 3 seconds.
Overshoot and Undershoot:

Precise sets (50/60 Hz). . . .15 percent of rated

voltage,

Precise sets (400 Hz). . . . . . 12 percent of rated
voltage.

Utility sets. . . ............ 20 percent of rated
voltage.

1-2

Cylinders (output) .
Mounting,

Plunger diameter. . .
Operational Data

Line pressure (maximum permissible) 8000 psi
Maximum permissible transister pump pressure

end),

. .6

. Flange
0.290 inches

130 psi

Transfer pump lift at 200 pump rpm (minimum)

Pump speed (maximum permissible)

18 in. high
3000 rpm

(2) Fuel transfer pumps. Refer to Operator and
Organizational Maintenance Manual.

(3) Governor hydraulic actuator.

DOD drawing no. . . . ..

Position transducer. . . .

Input pressure. . . . . ..

Type

(4) Hydraulic pump.

Manufacturer. . ... ...

Manufacturer’s model no.

. 69-790-2.
320 psi.

operated.
.2

John S. Barnes.

variable reluctance type.

differential pressure

. . . GC-5183-A-DA.



Capacity .. ........ 2.6 gpm at 3600 rpm at 320 psi.
Rotation. .. ........ clockwise.
Type........oo.. gear driven.

Relief valve type. . . adjustable.
Relief valve setting. . . . 310/330 psi.

(5) Turbocharger. Refer to Operator and
Organizational Maintenance Manual.

(6) Electric starter. Refer to Operator and
Organizational Maintenance Manual.

(7) Battery charging alternator. Refer to
Operator and Organizational Maintenance Manual

(8) Fuel solenoid valve.

DOD drawingNo .. ........ 69-787-2
Volts. .. ..o
Watts. . ... .10.
Input pressure . . ......... 25 psi
Orificesize............. V4 in.

(9) Gil_pump.
TYpe. oo gear driven.

(10) Oil cooler. Refer to Operator and
Organizational Maintenance Manual.

(11) water pump. Refer to Operator and
Organizational Maintenance Manual.

h. Radiator: Refer to Operator and Organizational
Maintenance Manual.

i. Safety Devices:

(1) Coolant high temperature switch. Refer to
Operator and Organizational Maintenance Manual.

(2) Overspeed switch. Refer to Operator and
Organizational Maintenance Manual.

(3) Low oil pressure switch. Refer to Operator
and Organizationa Maintenance Manual.

(4) Fuel Level Switch (day tank). Refer to
Operator and Organizational Maintenance Manual.

j- Electric Governor Control Unit (400 Hz).

DOD drawingNo . .. ........ 69-784-1
Type . . ... solid state
Voltsinput .. .............. 24 Vdc and 120 Vac
from generator.
Control frequency. .. ....... 400 Hz
Power dissipation. ......... 115 watts max. at
400 Hz.
Frequency regulation. . . . . . . 0.25 percent.
j- Governor Control Kit Classification
and Rating
DOD Drawing Numbers :
Governor control unit. . . . . . .. ... 81.-4903
agnetic actuator . . . ... ... ... 81-705
Magnetic pickup . . . ... ... ... L. 81-4904
Type: Solid state
Input volts . . . . . ... ... ... [1-40vdc
Frequency regulation . . . . ... ... .. 0. 25%
Temperature range. . . . . . . . . ... ... -65° to 185° F

(-55° to 85°C)

k. Electric Governor Control Unit (50/60 Hz).
DOD drawingNo. . . ......... 69-784-2

Model .. .............. LEH

TYPE. o eeee e solid state

volts input................. 24Vdc and 120 Vac
from generator.

Control frequency.. . ... .. .. 50/60 Hz.

Power dissipation. . . ......... 115 watts max. at

60 Hz.
Frequency regulation. . . . ... .. 0.25 percent.
1. Relays,
(1) Overvoltage relay.
DOD drawingNoO . .. .......... 70-1138
Nomina voltage. ... ......... 120 volts, 50-450 Hz.

operates at 153 + 3
volts for frequencies
50 to 450 Hz.
Timedelay ................. operates when over -
voltage condition is
sustained for a mini-
mum of 200 mini-
seconds.
Triptme................... less than 1.0 sec.
after voltage reaches
and stays at pull-in

value.
Contactrating . .............. 10 amperes, 28.5
volts, resistive.
Temperature limits. . . .. ... .. -65° F to + 170° F.
Temperature effect on
pull-involtage. . . ......... +77° F to - 65°F

decreases min. 1
volt. + 77° F to + 170°
F changes min. + 1

volt .
(2) Undervoltage relav.

DOD drawingNo . .. .......... 70-1120.

Nominal voltage. . . ........... 120 volts, 50/400 Hz.

Dropout voltage . . ... ......... 99 +4 volts.

Pulinvoltage. .............. 110 + 3 volts.

Timedelay .. ................ 6+ 2 seconds at drop-
out. Instant at 48 volts
and lower.

Contact rating. . . ............ 10 amperes, 28 volts,
resistive.

Contact arrangement. . . . .. ... 2 pole double throw.

Temperature . . . ............. -65° to+ 170° F.

Temperature effects on trip

voltage . . .......... ... ... +77° F t0-65°F +1%

max. + 77° Fto
170° F + 1% max.

(3) Under frequency relays.

(9) 400 Hz sets.

DOD drawingNoO . .. .......... 70-1141.

Inputvoltage. . .............. 120 volts nominal
(400 Hz.)

Tripfrequency .. ............ 370Hz £ 5.

Voltage input limits . . . . ... .. + 10%.

Contactrating............... 10 amperes, 28 volts
resistive.

Temperaturerange . . . .. ... .. -65° F to =+ 170° F.

Temperature effect on trip

poiNt. ........ccooveun.. -65°Fto+ 77° F +

1 Hz max change.
+ 77 F to+ 170° F.
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(b) 50/60 Hz sets

DOD drawing No. . . . . . 70-1119.

Input voltage. 114 - 139 volts, 50/60
Hz.

Trip frequency. . 46t 1Hz or 55 Hz
+ 1 Hz:

Voltage input limits . . . . + 10%.

Temperature range . . . . -65°F to + 170°F.

External power required . . none.

Contact rating . . . . . . . 10 amperes, 28 Vdc,
resistive.

(4) Short circuit relay.
DOD drawing No. . . . . . 70-1137.
Trip voltage . . . . . . .. 24 volts =+ 1, any phase
to neutral.
Contact rating . . . . . . . 10 amperes, 28 Vdc.
Frequency. 50/400Hz.

Temperature range . . . . -65°F to + 170°F.
Temperature effect on trip

point . Co :65°F to +77°F * 2
percent max. change.
+77°F to + 170°F = 3

percent max. change.

(5) Reverse power relay.

DOD drawing No. . . . . . 70-1136.

DC input voltage . . . . . . 0/10 volts with ac
voltage superimposed
on dc input voltage up
to 20 volts.

.24 volts dc.

...... approx. 10 percept r

verse power.
-65°F to + 170°F.

External power .
Reverse polarity

Temperature limits . . . .
Temperature effect on trip

point . .-650F + 3volts + 77° F
+ 2 volts.  + 170°F +
1.5 volts.

Reverse trip voltage . . . . + 2 volts.

Contact rating 10 amperes, 28 Vdc.

(6) Permissive paralleling relay.

DOD drawing No. . . . . . 70-1118.
External power required . .24 Vdc.
Operating level contacts close when
signal input voltage
falls below 8 volts *
1, 50/400 Hz.
Temperature limit -65°F to + 170°F.
Contact rating . . . . . . . 28 volts, 10 amperes,
resistive.

1-4

1m. Load measuringnit.

DOD drawmg No. . .

Use .

n. Contactor

DOD drawing No. . . .

Construction

KVA rating (maX|mum) L.

Main contacts .
Voltage ac .
Frequency

Continuous current .o

6 second current

Interruption (maximum) .

Mechanism .
Auxiliary contacts:

Voltage dc . . . . .

Current Ve e e e

Voltage ac . . . .

Lamp current . . . .
Contact operation. . .

. 50 to 400 Hz systems.

69-680.
gasket sealed.
125 KVA 50/60 and
400 Hz.
. 3 psi + (double break).
120/208 and 240/416.

. 50/60 and 400 Hz.

. 350 amperes, 208
volts.  50/60 and 400
Hz.

. 750 amperes at 50/60
and 400 Hz.

. 5000 amperes, 50/60

and 400 Hz. 120/208
volts 2500 amperes
50/60 and 400 Hz
240/416 volts.

. electrically held.

28 volts.
. 7.5 amperes.

.

. . 120 volts.

. 7.5 amperes.

. . auxiliary contacts

operate 0.001 to
0.003 second after
main contacts close
and 0.003 to 0.005
second after main
contact opens.

Temperature range . . 55° to 71°C.
Coil data
Operating voltage (withouéxternal resistance)
(maximum) . 32 volts.
(minimum) . .18 volts.
Operating time at voltage
close release . 0.050/0.035 second
at 30/18 Vdc.
Close coil resistance. . . 8 ohms.

0. Thermal Watt Converter, 50/60 Hz.
DOD drawmg No. . 0 69-589-1.
volts . 100/130.
Current. . 1 ampere.
Elements . 3.

Phase ... .3,

Number of wires. . . .. . 4.

Output . . . .. o0... .20 MV dc, open
circuit.

Output circuit resistance . 4.97 ohms.

Watts per element . . . 96.26.



p. Therma Wall Converter, 400 Hz.

DOD drawing No. . . . . . 69-589-2.

volts . . . . . .. L. 100/130.

Curent . . . . . . . . .. 1 ampere.

Elements . . . . . . . .. 3.

Phase . . . . . . . . . .3.

Wire . . . . . . . . . .4

Output . . . . . . . . .. 20 MV dc. open circuit.
Output circuit resistance . .4.97 ohms.

Watts per element . . . . . 96.3.

g. Alternator.

(1) Stator coils winding data 50/60 Hz.

Type . . . . . . . . ... 3 phase.

No. of dlots and COils . . . 84/84.
Turns per coil. . . . . . 4

Coils per goup . . . . . .7.
Conductor. . . . . . . .. 6 of AWG 15.
Span . . ... 1-15 span.

(2) Rotor coils winding data 50/60 Hz.

Resistance . . 0.390 ohm at 25°C.
Conductor . . 9 of AWG #16 (0.0508).
Turns per coil. . . . . . . 103

No. of poles and coils . . . 4.

(3) Stator coils winding data 400 Hz.

Type . . . . . . . . . .3 phase

No. of dots and coils . . . 108/108.

No. of coils per group . . .36 groups of 2,
36 groups of 1,

Turns per coil . . ... .. .. 5.
Span . . . . . ... ... I-4.
Conductor. . . . .. ... AWG 16 and AWG 17.

(4) Exciter stator winding data

Type of winding . . . . . . salient pole dc.

No. of dots and coils . . . 10 dots, 10 cails.

No. of coils per group . . . 1.

Turns per coil. . . . . . . 196.

Span . . . ... 1-2.

Conductor . . . . 1of AWG #21 (0.0285).

1 of AWG #22 (0.0253).

(5) Rotor coils winding data 400 Hz.

No. of poles and coils . . .24.
Turns per coil. . . . . . .30
Conductor. . . . . . . .. 4 of AWG 15

(6) Exciter rotor winding data.

Type of winding . . . . . . 3 phase.
No. of glots and coils . . .36 slots, 36 coils.
No. of coils per group . . .6 groups of 2, 24

groups of 1.

Turns per coil. . . . . . . 3 for 60/50 Hz, 5 for
400 Hz.

Span . . . . . . .. ... -4

Conductor. . . . .5o0f AWG #16 (0.0508)
60/50 Hz. 3 of AWG
#16 (0.0508) 400 Hz.

Insertion sequence . . . . . 211/112/111/121/111

and repeat.

r. Engine Repair and Replacement Standards.

[Table _1-2[ lists manufacturer’'s sizes, tolerances,
and maximum alowable wear and clearances.

s. Schematic Wiring Diagrams. [Figures 1-1|

through 1-15 show the schematic wiring diagrams
for the 50/60 Hz and 400 Hz engine generator sets,
as well as schematic and wiring diagrams for elec -
trical assemblies, relay boxes and Kkits.

t. Torque Values.

(@) lists specific torque values.

(2) All torque values are calculated for oil
lubricated threads. Increase this value by 10
percent when threads are not |ubricated.

u. Unit Function Differences. The engine gener -
ator sets are provided in three configurations accord-
ing to class and mode of operation. The class desig-
nation of a unit is determined by its frequency and
voltage performance and the mode designation is
dependent upon the output frequency.
provides a quick reference for determining engine
generator set classification and special component
complement required.

v. Performance Characteristics. The electrical
performance characteristics for Class 1 and Class 2
sets are provided in and 1-6.
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Table 1-1. Time Standards

grlgu; :(I)O.“ Removal and replacement Man hours
10 Load connection group current transformer 10
assembly '
11 Governor control unit 0.3
13 Relay table group | .
Tactical relay assembly 0.6
Precise relay assembly 0.6
Specia relay assembly 0.6
Excitation assembly 0.6
Exciter 0.6
Voltage regulator 0.6
Load measuring unit 0.6
14 Generator assembly | _____
Bearing 78
Rectifier rotating 8.0
Fan, generator 120
Rotor assembly 120
Stator, exciter assembly 9.0
Stator, generator assembly 120
16 Lifting frame assembly
Lifting frame 20
18 Hydraulic actuator 0.4
20 Engine assembly
Alternator/battery charging
Brush assembly 05
Rotor 20
Field assembly 20
Voltage regulator (de) 11
Hydraulic pump and drive assembly 05
Speed switch and drive speed switch o
Adapter 0.4
Tach drive 0.6
Electric starter and adapter o
Starter assembly 10
Brushes 05
Solenoid, starter 10
Armature, starter 10
Drive, starter 10
Field assembly 10
Lube oil cooler -
Relief valve 0.5
Pump, fuel injection 17
Damper, vibration and crankshaft pulley 15
Engine front support 30
Oil pan assembly 30
Oil pump 5’3
Flywheel and housing
Flywheel assembly
Ring gear
Fres u
Housing 10.8
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Table 1-1. Time Standards (Cont)

MAC chart Removal and replacement Man hours
group no.
Timing gear and cover 5.9
Cylinder head and valve operating mechanism
Rocker arm shaft assembly
Rocker arm assembly 0.9
Pushrod 0.6
Cylinder head assembly
Valves intake and exhaust 5.9
Springs valve 5.4
Seats intake and exhaust valves 6.1
Guides, valve 6.1
Head cylinder 4.0
Lifters, valve 14.8
Camshaft 14.6
Piston and rings
Piston pin 11.8
Connecting rod 11.8
Rod bearings 11.8
Piston rings 11.9
Piston 11.2
Crankshaft 16.5
21 Base group
Skid base 40.0
25 Winterization kit (fuel burning)
Control box assembly
Light assembly 0.5
Circuit breaker 0.5
Power switch 0.5
Heater assembly 0.7
Valve assembly, regulator 0.6
Terminal board 0.3
Switch, limit 0.4
Switch, flame 948
coolant pump and motor assembly 0'5
Relief valve 0:2
Motor assembly %g
Motor 1:6
Burner chamber 2.0
Heat exchanger 16
26 Heater kit, winterization (electric)
Coolant pump and motor assembly
Pump 0.5
Relief valve 0.2
Mot or 0.5
Control box
Wiring harness 10
Transformers 10
Relay 10
Semi  conductors 10
Circuit breaker 0.5
Power switch 0.5
Fuse holder 0.5
Light assembly 0.5
27 Wheel mounting kit 8.0
28 Load bank
Load reject relay 10
Terminal board
Diodes 0.5
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B CAPACITOR, FIXED
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Figure 1-1. Schematic Diagram, Control Panel Relay, A4
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REF. DES.

C1 THRU C10
Ci1

DS1 THRU DS10
F1

o1
R1 THRU R10

R11 THRU R20

S1

SCR1 THRU
SCR10

THRU

[__]
QF
o)
H
o

ND FUEL [
—_—

e i

CAPACITOR, FIXED (.10 UF )
CAPACITOR, FIXED (6 UF, 75 VD )

) R R20
SN RETIWY AAA~
msc%;——-u-—«
) CR10
e R9 RIS
-{me " -
—e
SCR9 ®
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Lo R4 oy —
DSa ¢
SCRa ca (
CR4

LAMP, INCANDESCENT .04 AMPS, 26 VOLTS
FUSE, 1 AMP, 250 V

RELAY FAULT

RESISTOR, FIXED (2.2 K + 10%,

RESISTOR FIXED (1K + 10%, 1/2 W)

SWITCH, TEST /B ESET

RECTIFIER (2N1596)
RECTIFIER(IN2610)

1/2 W)

Figure 1-2. Schematic Diagram, Fault Indicator Panel
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181 g2 REFERENCE DESIGNATIONS
' _ J1Z - CONNECTOR, RECEPTACLE
4-JR-p—] ! |26 a tXF 51 - TOGGLE SWITCH
19e-x— 2 | 27 {~2rxDse B f-2s-2 T8). - TERMINAL BOARD
e yobd = = - XDS1 - LIGHT, INDICATOR,SOCKET
SR I LU o LI e XDSZ - LIGHT, INDICATOR,SOCKET
.- a 29 I16-XDS3 n a-T81-1 XDSy - LIGHT, INDICATOR,SOCKET
XDS& - LIGHT, INDICATOR,SOCKET
fviefm 8 | 30 - £ [sTens XDS5 - LIGHT, INDICATOR,SOCKET
1Zvig v+ b 3. |-22-xD9d F p6&-18.-5 XDSF - LIGHT, INDICATOR,SOCKET.
Wa-T81-21 -20-TB1-23 LEIT I B 4 32 + 5 7Te XDS7 - LIGHT, [NDICATOR,SOCKET
-33- xDS7? @sz-xpsﬂ r——‘ n X0S3 - LIGHT, INDICATOR,SOCKET
XDS) \-34. xpS2  XDS7\_33 xp5/ Baiz-N~] € | 33 17054 Hoee XDSY - LIGHT, INDICATOR,SOCKET
Q-yic-H— 3 34 |- 1l 3 Te 0 XDS10 - LIGHT, INDICATOR,SOCKET
ri&_ 1K .1 A2 S D1.THB1.27 - . wot o T, e
I o Rl B~ T 4= Cci“VOitET " "‘—L AFL = rUudEMOLVLK
m\g 34-XGSI 31-xDS9 g1z < K ! 3% |-23-x0%10 | J XK1 - RELA? SOCWET
25-x082 XDS8™. 32-x087 -4 ] 3 v —10-TE -2
6-TBI-29 22-781-3 T 7 | 37 is-x0s5 N S
35-¥yDS?2 - 30- XDSI0 —
XUS3\ 36 xDS4  XD5Y --31-XDS8 1 3] ¥ - M 12-T8 ®
17-T@i-23 23-Tg135 < 1] 39 ti9-mse N [~13-Th 8
36-xDS3 30-XDs9 L 6.5,
XOSA~37-XDS8  XDSOzg. xoSe ~ 15| 40 [—25-Si-3
— 16 Y
C:— ©-TB1-37 ; 19-T B1-39
0% 37-X0US54 X 28-S1-; - 7| e -
- X056 . ] -
28-X05 29 XDSKO 18 43
D1 avt26-T8r50 - 19} a3 -
27-51-61 XF
suzetor stsexn (238345 1 2L®
R4 1a.xpst— 21 | a8 -
&-ZO-IKI-J - 2z 47 -
2578140403 6064-27-S1-1 2505723128
Y
2a| a9 |-
i15-x052— 25| S0 rnz-xm-r
26-51-4a
XK!
3-Je-C
39-xrxi1-8 ] 5 -
.0-zri-§ 7 2 o | 40-xx1-2
41-IKi-8
=XM1 =2 3 2 - 42-TBI-50
24-31-6 j
4 4 8 39-xKit
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Figure 1-3. Wiring Diagram, Fault Indicator Panel
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REF. DES.

DESCRIPTION

ARl FULL WAVE MAGNETIC
AMPLIFIER

c2 CAPACITOR. FIXED

c3 CAPACITOR (SELECTED
AT TEST)

c4 CAPACITOR (SELECTED
AT TEST)

c5 CAPACITOR, FIXED

cé CAPACITOR. FIXED

C1 CAPACITOR, FIXED

c9 CAPACITOR. FIXED

CR2 FULL WAVE BRIDGE RECTI-
FIER

CR3-CR6 FULL WAVE BRIDGE RECTI-
FIER

CRT-CRI0  FULL WAVE BRIDGE RECTI-
FIER

CRU DIODE

CRI2 DIODE

CRI13 DIODE

CR14 DIODE

CRI5 DIODE

CRI6 monf::

B

I3 CONNECTOR, RECEPTACLE

L1 REACTOR

L2 REACTOR

L3 REACTOR, CHOKE

Pl CONNECTOR. RECEPTACLE

P2 CONNECTOR. RECEPTACLE

P3 CONNECTOR RECEPTACLE

QL TRANSISTOR. POWER

Q2 TRANSISTOR. POWER

Rl RESISTOR, FIXED

RIA RESISTOR, FIXED

R2 RESISTOR. ADJIS TABLE

R¢ RESISTOR. FIXED

RS RESISTOR, FIXED

R8 RESISTOR, FIXED

RIO RESISTOR, ADJIE TABLE

Rl RESISTOR. VARIABLE

RI2 RESISTOR, VARIABLE

RI4 RESISTOR, VARIABLE

RI5 RESISTOR. VARIABLE

RI6 RESISTOR. VARIABLE

RI8 RESISTOR, VARIABLE

R20 RESISTOR, FIXED

R22 RESISTOR, FIXED

R23 RESISTOR, FIXED

R37 RESISTOR, FIXED

Tl TRANSFORMER

T2 TRANSFORMER

TP1 CONNECTOR, TEST JACK

TP2 CONNECTOR, TEST JACK

TP3 CONNECTOR. TEST JACK

TP4 CONNECTOR, TEST JACK

TPA CONNECTOR, TEST JACK

TPB CONNECTOR, TEST JACK

TPC CONNECTOR. TEST JACK

TPD CONNECTOR, TEST JACK

ME 6115-545-34/1-4 C)

Figure 1-4. Schematic Diagram, Electric Governor
Control Unit, (Mode I, Class 1) Sets

Change 1 1-11/{1-12 blank)






CONTROL "N} T

A iNPUT
FR)M GUNIRATOR
120 ¥ A0 WE

v

A 4

74
BATTERY

- P21

5

a

1

a s R 8
PONER

Il‘lﬂi
14-00-Hi-o—

R Adl
R I iy

[ﬁ
Vv

J22| J22]

Y S

F 3

rl

750 25 5.1

cowx

THAK L

S 2L

' an
X

il

J422| 922

Com

2]

AR
FEEOBACK WINDING

Fiiglcn
MY

1O = === —=—gu ;
PP IV IVWAAYNT,
[} c B A
PARALLEL WINDING
R ——JH

17

Rig
WM

%

REF DES.

DESCRIPTION

ARI MAGNETIC AMPLIFIER.
FULL WAVE

C3 CAPACITOR (SELECTED AT
TEST)

c5 CAPACITOR. FIXED

cé CAPACITOR. FIXED

c7 CAPACITOR, FIXED

ot CAPACITOR, FIXED

CR2 FULL WAVE BRIDGE RECTI-
FIER

CR3-CR6  FULL WAVE BRIDGE RECTI-
FIER

CR7-CRI0  FULL WAVE BRIDGE RECTI-
FIER

CRI DIODE

CR12 DADE

“RI3 DICDE

CRI4 DIODE

CRIS DIODE

CRI6 DIODE

CRI7 DIODE

CRI18 DIODE

33 CONNECTOR, RECEPTACLE

L1 RFACTOR

L2 REACTOR

L3 RFACTOR

5 gumchon neowmacs

P5 EONNES%:SR: HESEP%ACEE

QA TRANSISTO

Q32 TRANSISTOR

Rl RESISTOR, FIXED

RIA RESISTOR, FIXED

R2 RESISTOR. ADJUSTABLE

R4 RESISTOR. FIXED

R5 RESISTOR, FIXED

RS RESISTOR. FIXED

RI0 RESISTOR, ADJUSTABLE

Rl RESISTOR, ADJUSTABLE

RI2 RESISTOR, ADJUSTABLE

R14 RESISTOR, ADJUSTABLE

RIS RESISTOR, VARIABLE

RIS RESISTOR, VARIABLE

RI8 RESISTOR, VARIABLE

R20 RESISTOR, FIXED

R22 RESISTOR, FIXED

R23 RESISTOR. FIXED

R37 RESISTOR. FIXED

R38 RESISTOR, FIXED

T1 TRANSFORMER

T2 TRANSFORMER

TP1 CONNECTOR, TEST JACK

TP2 CONNECTOR. TEST JACK

TP3 CONNECTOR, TEST JACK

TP4 CONNECTOR, TEST JACK

TPA CONNECTOR, TEST JACK

TPB CONNECTOR, TEST JACK

TPC CONNECTOR, TEST JACK

TPD CONNECTOR, TEST JAK

ME f115-545-34/1-5

Figure 1-5, Schematic Diagram Electric Governor
Control Unit, (Mode II, Class 1) Sets

1-13/(1~14 blank)






REF, DES, DESCRIPTION

AT CURRENT TRANSFORMER
LOAD RESISTOR ASSEMBLY
51 K2 OVER VOLTAGE RELAY
J K138 SHORT CIRCUIT RELAY
A\ ~ K14 OVERLOAD RELAY
A c c a b ¢ . " K5 REVERSE POWER RELAY
A RS JF T = F ~ R »[— R23 RESISTOR, 7.5 OHMS, 20 W
R24 RESISTOR, 7,
psaB P205D L peia ¢ P2090¢- Pe2H R25 RESISTOR, 7 ?Sm’ i
P50X b— PEOB PélA P62J BL05 ERWNAI’.. B‘OARD y
— Pz06D I & pzo3p T T
o= TBLOT TERMINAL BOARD
NO NC | NC rx“_r,g
3 4 7 8 5 © 7 8 5 6 78 3 49 5 & e
2 | L’"“" - - H t_"_ I @ II—XHGB /-
¢ ", e
OVERVOLTAGE REVERSE SHORT OVERLOAD s | 1258%0w
K2 KI5 POWER CIREYIT Ki4 o2 [ 78 2
™) 3 = %
Dl {','2‘} 3000 2§ ¢, 9 @ l— ~Tfrsizow| | A7
‘ .3 AN
vr: X1i15C — 751;&2‘%”‘
X116C (= LN
Kt02G ¢— KiQIG ’_4‘
p— X117C
&— D24F TBl07 — X1 I15A
J—
p— P200OX ¢ P55 r P2ooY \
— XV p2oov [ p200T X178 l_ D24E — 5p
o—- X19B T > G
b x12F | P06 FSow —¢ [ X117A 7
- P5SKL — X1164 4
K102H 13
L —
o sn| 2
L KIOIH
L ¢— D2aH >
— P55AX X8VY
ﬁ) Terios \J \J ;) - —B
— X?vy .
i 2T 3| a| s ] 6 | 7| 8 | 9 T ;I >A
X9y X|2P(\ P5OVtP55L KIO2E9~ KIOIE P200S
M Jf JJ Ji W Jd’
N - N ~
o~ X112V
¢~ xo7 $x12x X1200 (es) <
S
M
> C/

NOTES

1 X115A
+—- INDICATES WIRE NUMBER ME 6115-545-34/1-6 €1

Figure 1-6. Wiring Schematic Diagram,
Tactical Relay Assembly

Change 1 1-15/(1-16 blank)






J32

(s

T M- Z A

A
B8
0
3
K
P
R
c
G

Ve
o«

. I KlOo2L
. I KlOolL
) [ k32€
I K34E C KiQ4aa
[ K33€ [ K038
) [ P57y [ A6
P210Cyu N [onn
L ‘% P204D ; W4.?55%L.
(—gﬂ 3 o
[ P7ra [ Ps3a o] 15w
N O ey I i e ] o —
1 yel s Lyl Poyet oLyt - =1 owsdd” |
UNDF UNDER PERMISS | VE
VCLTAGE FREQUENCY PARALLEL TBI06
21 K-12 K-16
™ Waate VTN 3@4[‘7’”? R [ Kl034A
Fser 4—xizee i B O
X9E 25W L L
X1 2FF IEYO)
= PZOOR LoD STERUSY [ xiosa
b— p2oop T 1o
- rose L [ K1454 50HZ"62HZ L K 44
TE104 IT2]|31r4[s5]|6]7 [ Ki44a g./ A r Kisa
I s o r x9s
x9P L xi2u
X12R [ P55S
)  PSSYY
. r PSOAA
) - P2ooN
)  L93F
. I X154
€
)  PeIE
. Is Ki10B
€
) r Kilie
P
NITES

.i)—-,-m)P KREPRESENTS ~IRE NUMBER

REF. DES.

DESCRIPTION

AG

< cl
Kl

u nl2

x K16

T R4

N RS
R28
S10
TB104
TB106

£

H

Flo

-

P

R

K

L

A

8

D

6

1

RESISTOR ASSEMBLY
GOVERNOR

CAPACITOR. €OUF

UNDER VOLTACE RELAY

UNDER FREQUENCY RELAY

PERMISSIVE PARALLELING
RELAY

R=SISTOR 250 OHMS

RESISTOR, 250 C - MS

LOAD SHARING ADJUST
PQTENTIOMETER (SAT)

SELECTOR SWITCH

TERMINAL BOARD
TERMINAL BOAERD

ME 6115-545-34/1-7 C1

Figure 1-7. Wiring Schematic Diagram, Precise
Relay Assembly, (Class 1, Mode 1) Sets

Cl.ange 1-17(1-18 blank)






Jr3

INIZULA

L CRz03 A CR2O2

INTZOwA

A CR206 4 CR205
INIZOBRA

INIZOBRA

|
Bhzol

A CR204
N120ukA

CR20T
INIZOGA

R219
680 coW

@205

P

Ji3

Reol

KDL W

Lk
220M 17w
~

sTAR
R207 0
Vow

CIRCUIT C
VOLTAGE
7C-1370

:- R225 R226 Azo3
3
| L
I ’l\
4
I ¢z R204
VT R220 m
H J @ b mraw
|
INC
| A
! " \Z/ ELECTRUNIC
it cR208 COMPONENT ASSY
L3y €206 IN30208
\.z/ WAMIET, 'V
L. — _ T - - - T - - - - - - - - o ___-___.

70 ASSY,
REG.

Ji3

REF. DES.

R2IS
R218
R217
R218
R219
R220
R221
R222
R223
R224
R225
R226
R227
T201
T202
T203

DESCRIPTION
VOLTAGE REGULATOR
R EL FILTER
LECTRONIC COMPONE
ASSEMBLY NENT |

CAPACITOR
DIODE
DIODE

DE
DIODE. ZENER
DIODE. ZENER

DIODE. ZENER

TRANSISTOR. DUAL
TRANSISTOR. UNI-JUNCTION
TRANSISTOR
TRANSISTOR
SILICON CONTROLLED
RECTIFIER
TRANSISTOR
RESISTOR, FIXED
RESISTOR, FIXED
RESISTOR. FIXED
RESISTOR. FIXED
RESISTOR. FIX.D

RESISTOR.
RESISTOR,
RESISTOR.
RESISTOR,
RESISTOR,
RESISTOR.
RESISTOR,
RESISTOR.
RESISTOR,
RESISTOR,
RESISTOR.
RESISTOR.
RESISTOR,
RESISTOR,
RESISTOR.
RESISTOR,
RESISTOR,
RESISTOR,
RESISTOR.
RESISTOR.
RESISTOR,
RESISTOR,

FIXED
VARIALLE
FIXED
FIXED
FIXED
FIXED
VARIABLE
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
VARIABLE
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED

TRANSFORMER
TRANSFORMER
TRANSFORMER

ME 6315-545-34/1-8 (1

Figure 1-8.
System Assembly

Diagram, Excitati

Change 1 1-19/(1-20 blank)






PII Dt3D
A c b £ F 3 oo -
~ A 1 N A _PSSNP GNQ PSSNR
0178 |x31E| x197H|p11F|{DI16B|DI0G |DIgB I__
cReo4| pazp Te201
E204 DI14E DazD DisD D136 DIID DIOF
DiIID D148 Da2C D156 D130
cRrzos| DISE O O
E20% | 2 3 4 5 6
RN
PSSNR s
~7
Ocnaos DI3F DISE €
— 7
Di4p D42B DISE BI3E piic DIOD 0136
plac D42A DISF DI3F pilL proc > F
€202 | pioc Di4B 8
CR20! DI4E R221 0138y ,
D4gc DiaF [300,26w 0146
—> ¢
N\ CR202{ OISE 3 r222
300 D13C
26w
R224
cR203| DI3E 0I5B
pazp 054,26 p15c | REZY —> 0
E203 0140 DiSD 300,26
pios pIoB y 4
DI3D
R219 DIE
CR2O7| Da3a 0434 6.80,26w > S
MY X9K 5y |
XI12R a M
M
bloF| |piss
pi2c o
pigs
K GATE X1S7H o
Q205
O E X9IE A
ANQDE (DI 5o
E20(
— D44A J9
0 @ X9K
Tz203
Daza o1ac RF I
; - @ )l x12r
oue
pi1e8|oizBlolgp|pilE piL ot
3 4)40ala i 2 3 4 5 6
D40A [ T8203

REF. DES.

CR201-CR203
AND CR207

CR204-CR206

R219
R221
R222
R223
R224
RF1

SCR
T203

TB201
TB203

DESCRIPTION

DIODE MODULE (HALF OF
3 PHASE FULL WAVE
RECTIFIER AND SCR
EXTERNAL GATE ISOLAT -
ION DIODE)

DIODE MODULE (HALF OF
3 PHASE FULL WAVE
RECTIFIER)

RESISTOR, FIXED

RESISTOR, FIXED

RESISTOR, FIXED

RESISTOR, FIXED

RESISTOR, FIXED

RADIO FREQUENCY,
INTERFERENCE, FILTER

SILICON CONTROLLED
RECTIFIER

TRANSFORMER

TERMINAL BLOCK

TERMINAL BLOCK

ME 6115-545-34/1-9 (1

Figure 1-9. Wiring Diagram, Excitation System

Assembly

Change 1 1-21/(1-22 blank)






REF. DES

R216
R217
T201

TB202

DESCRIPTION

RESISTOR, FIXED
RESISTOR, FIXED
TRANSFORMER

TERMINAL BLOCK

Figure 1-10. Wiring Schematic Diagram, Voltage Regulator

f—em $—197LE-XSIF 1574
Ve
TB 202 !
| 228 T2 T
198 (Y Y Yo
2, L- p— 45 }la, ]3
|
3 K* EXIZT
4 ~DIG
5 I\ JI
6 f53A —( A
= rf)ZA l—X9|F e
278 DG 0
) [ <E
2 Y-
f‘gB 6
‘I'—ZZB <H
P5SNT
GND & L — J

MS 3102RI18-15S

~/

ME 6115-545-34/1-10

1-23/(1-24 blank)






DESCRIPTION
FULL WAVE RECTIFIER

RELAY ASSEMBLY
BLOCKING DIODE

BLOCKING DIODE

REF. DES.

A5

CR3
CR4
CR6

J3

J7

Jvis

Jz9

vl

J50

ME 6115-545-34/1-11 C1
Change 1 1-25/(1~26 biank)

Figure 1-11, Wiring Schematic Diagram , Special

Relay Assembly, (Mode I} Sets

J2

Hm o g
w g Z
<ds g2 E
E8= Mopaocecnab g 28
xqdf NRHEHERE Hezz
Zo<d o = = =1 % m
sge 9 BREFEIRES K
B B ot o et 1=y JE R
3] P&RFRR%RWRAWROAA
SN N R RE R B B
AAAGNMSSSSSSOWSNWW
Add S dERRBERE SR ®
BRR 0 ARERDORKRDE
111 mEmmrpny mEBE
©
CADUAWULOTMIXYXITFIZTRAK, >EX >N DT TS - s
m M N v ANAND AN A AN
gt goeceed8 SOAR alul | Ls] s ole
BER UEERREER BEeE geldelzsl ¥ szl gEirlslelniglz|z) o). 5[5
__ n_.._.._u = =[=]x[2 nnunv:v P_p x_x u_nnn
o~ —
8 s
. i
99¢3 P A
353 LI g aovs -/
e 36X Wobd aove
- P ~ 2zex rovd ~ /
- Jex [YYY] ove
MJ FE ) - / - 521X NDGd / L

ol REE oy [T s054 |- rose
o) SiETx - NZIX Wosd */ 0G4
Av|...|.q aiveid M2ix 10§d 1y 0G4

vivid - ETT 054 » %05d

8o¥id avx Z28X d0Sd

/ aovia - 1] 094 - [T

:chq e Z2X wowd 3084
”Y||lv4 S [ WX ~

Pyl -

Vi3 S51% - 4154

Avﬂl SEIX HEIX 354

L] EL 3ivd L] nivd

LEZd ] 91vd

e E -4 ovbd

sv|»q X qLx avd

[3 g = Hsvd

wvlnn.q SEX - (1153 7] - o5vd
2] o - :
" CINIE] - geix -

VI|||X¢0u 4581 X - QseIx HAgd - 396
..Ylllaﬂ, 3561X < 561X 0954
NV'ﬂq 3461 b4 aieix 4 FINEE]
ij ETTYES JL61% EINIE]

w e X o5ex 2 406X 4 vZIiN
w T 306X [TIXF]
nvl-ln ™ -4 or6iX 4 HEBX
v EIYEE] oreix - arerx reex
“v|zmﬂ»l fd 4 EXTTS
/V a96x = - P 96X

® gisa b4 Qisd ] aseA

- 3ISd ¥)Sd B

g coozd ] 2 30024 e avon
leuﬁ = roozd {3 002d A ’

—5vea EYTIT] - 30024 3z9d b4 vivo
R emrom 900z >0024 6294
S T

WSvd
MW Siex |
AU JIBZTX

aovd

3164

”v 34854
uvl-o;.. véva azse
. 4101 7ex
- Sven_] o vilg
nv 32013
= N 9627
uw arel
3 T .

T Saex [ g o w
w5t | x a H M
R axnrs e m

V094 - =4 o )- [ Sp—— - F-
B € 2OLOROZ0ZOZOREROZO
S avozd g °
T N S }

T ussa]
cVI-_E_ 4561 % | _
o= ¥aex FE Q== £

WZIX | - 2 2= 2=

/Av 6X T _

™ _
] o

y E _ - nﬂm =]
N st e v ~ 3
252220 ..._ N ol [ 3
. 3294 . b_l @
- ||_ | %2 3 u_
D e IIE T LI ]
w% 308X | |
MW Q81X ! | |
Tv|'lc-.x 458d 1 [

aLix T
] e | ° EE B I
« o
N al 2l | =02 !
= FEE] ® mau t

n
e L IS _ X0,

d0%d -l =] | — |
2 e E]

-5 NZiX | |
T G !
©>—eoia 20rld |

e —eroia ] Y€ .muuy wV-« o -mhuv mmv s @ .m:u hg T J
"W vosd

o 8502d | 3 H [ g H w « I « «
e I sl % & i g 3 & 3

O 3%se

458

I8







Js

37

g8

J2e

58

AN

5
8&
& ol <D
b 2 Z% aBgG o B
~ E  BHE mame Z E
B B <82 B9EE namnamal © o X8
Z = a2a.R49 a5 GpEEEgEaEs < 2,.83%%
S| B SEo¥LZZ memnxxxxxxm & EEa23g
B %RMEmAme oo HEEERRRE Ecmmad
=] YAmGVGRE 4 PEEREM o oprrs EoBEE 2344
B AgZE<EORM i u&R PLRRRRRRAMANRMAAA
- - P e R e TR R
B 2a>0a AAAWNAAAAmsssssso OWSNmmm
a wmmmmmLLLIELLLL BERERER DR g3
VRO P AR T AR OR KRR
< MAEAONEGE MEmE RapEaMy M EBEHEEE
[}
=]
A -
B m : m - e R . @ =D Sem
<] 1 "~ © o~ NN o~ ARs
@ €% COCBRE BEYd BEEBRBER B BEEEA
-]
H
AdOVOWLOT X JIZRAEDI>E X>ND OGO M-I ONEl—
NAPAANADAPNANA N AN \ AN AN v N o
- -< -l -1id lﬁ & w o
RNAEHEBHHENHEHE SR B E A HE EREAEAEES
X[ %)% x| |=[z|x|%|21R| | mnunuunuuunﬂmmu
T——oova n“.
T
EEETTERED
vix_| - ’ Xex 80%4 -y ’m_mlA!
39s3 Zex 36X Hovd s =l a
553 ME X A 226X fovd “ IIE;|A|_
6% AABX ova N..FA.._
/ 392ix ", 321X w054 " %E
o)>— - A azix 0021 sosd rogd  ——"—"—Cer
cv|¢u_a m ~ - 3321 - \ nosd \ - / AOSd |Aunuh“ £
-rvllplnm.__."“ NZIX zﬁ.“ _J.onu - woss o2t -
< S - v 0§ wosd | 05—
N\ Bivid 3 2z@X dose i< e
Vivid ° 2z0x Soud . 9099+ irt—<~
/ Bovid 5] DX no9d 3088 et
R - wix - 39614 n“.
nw 9598 - aten n“u.
MVI||F SoIx - wmum [yey) EITY I 1L N
AYF L 320d L3 Hivd %v
AN 9ssd BANX 391X dlvd - 9Lvd lluMmNIle
3 aLix Ired e 5%%d <%
\su AABX LXK avbd #Av
= z [TIE3 = Hgpg | jori—< >
wv geziX ELILS ” Tevd - a5k [—irei—
JTLIN 381X = LLIR 4 - L
N T ST TS
2 ov_.hh“ 3561 X bud aserx H9Sd bd 395d %P
2 356X 561X [T A 1L
x2 na«.ﬂ._.“ AL61 X 4 QL6 1 X ar s FINE] %u
MelrmT AL61X 261X CYRNT FIINE) #.Au
s O i e e
6% So06x
e <wﬂﬂn uu“_x _ ° IveIx WREX © HO6X |.mmm“|rAJ
© I v02d - “ [= 73573 Ave 1 X NB6 X 86X ||||AQW_K iad
ot Heex | Joozd . asex = Ssex | —<x
ANy 996X ¥09d | o > 3ierx v36X - 986X [—Ii—<e
sd e visd L 9598 —————
z y— e &. M"n._ 8i¢d LY %E
z vig1d d S002d 2 30024 EEED H Rv94 Seze $°
nv ¥osid ° r00zd ﬁ “wozd ETELY T
JY.III«-!._ wr e 30024 g 20024 3294 2 8294 o —<m
nw Yerid oo a002d M00zd v3e 30z <
n% viid - 3
e EhT L DO :
e [ T
©5 Jien — = w““» 5
/Av|u..P sovia 2%
aove verid 2
3igd IIIVNnnn -1
x atel | 90083 o
> WS 1X - veva @3sd e
> A0Sd 4 ‘ﬂmml.rv €
- ddssd 3 Vo |t
° vesd e lﬂmmllvn.
« 354 assa o
. — Gisa 2 lo..
= #0Sd
2 5 g u 5 aLvd o
o [T1E] “ 8 8 ] m nosd r“
= £X ° . vesd -
- YrO % L o q002d >
x ] 2 ) —_ Im-v uUllm,uw msuw hnuv mwv\ —_— lmzu-mvvl azsd -u
° % Voo 1N ~ - 1 30024 vv
r% veolx iI(x) (o " avsd 2.
w I — ] T gvd
nv|<umm| | | issd Q.
S——yssd | e
O G TI Y] |hﬂ¢m||4 _ | e 2L g | e X,
«5—tane | ) wovs 0>
3} o o
| 8 i [
| N 21 29634
wl 6£3 =
_ 2] 29%d 1
_ “ J861d_ {
< 8i8d_ 2
INSd
_ R
J | 8024 o
az0id 2
“ e HWF | azoea 2"
|
_ g _ N\
_ 2) (¢ [woiza 3
g 2 l s
| | 96034 37
<
| | e
| { 99024 Nu
_ I T ¢
2020202020200 N= "
] az0zd
¥0%d °
oy ———°_4 - q 91034 _;
© > —gaord |_8:.. 3 & g 3 8 8 ¥ 3 3 9 @ wo0za o4
o)—0m=— Vebd 2 a x * ] ° e o o a a Va9
$ osa ERAKIEED
/A 954d rErd

Ji

Js

Je

ME 6115-545-34/1-12C6

agram, Special

Wiring Schematic Di

Relay Assembly, (Mode II) Set

Figure 1-12,

1-27/(1-28 blank)

Change 6






HEATER CONTROL 80X

HEATER ASSEMBLY

—

PRESS TO TEST LIGHT

] [ MOTOR |
/,C\ o —/ N\
T\ || LO.1
1] s |2 I | e
l ‘ : IGNITER ;
CORNECTOR CONNECTOR _i_
NO.\ NO.2 -
1 J26 J27 P28
(IDC = A & i< A nd
FUEL PUMPS =—— 8 & < — 8 & L3 -
r e & £ — C & 2
f—-c € <c € 6 ¢
THERMOSTAT: - 5 <: ':(o ( l -0 <: _ 3 v‘V\N—,-I
#)oc <t E &E— <E — €€ 4 J
ce FLAME SWITCH
HEATER
TERMINAL
_______ R U A N I STRIP
_.__1.‘!\. e
: FUEL SOLENOID
v I
SWITCH avEmiiE AT |
UVEKMEATL —_I-—
8! I SWITCH = _I
REF. DES. DESCRIPTION
CB CIRCUIT BREAKFR
D INDICATOf. LAMP
Si SWITCH

Figure 1-13. Schematic Diagram, Fuel Burning Winterization Kit

ME 6115-545-34/1-13

(1-29/1-30 blank)






(wrerq zg-1)/16-1 1 adueyDd

REF. DES. DESCRIPTION

CB CIRCUIT BREAKER

psl INDICATOR (WITH PRESS TO TEST
FEATURE)

s1 SWITCH

ME 6115-545-34/1-14 C)

Figure 1-14. Wiring Diagram, Fuel Burning Winterization Kit






Iy UOBZUSIUIA 91103[T Wwieifelq Burip onewsayds ‘ST-T anbi-

(tuelq ye-T)/€€-T T 9bueyd

IX I0EB

[ avd]

SAON

- I
|
2 AMR_250V XIAEA :
—<\» & oonA | v, J1 £P90B LAl
F£30! E301 &P90OA a oAl & J«
£303 ,(-9900 S LV64F %HT SV64E | :
X9EA —XI6EA £302 ;—pgoc : 6 A, V65E :\I :
40\?( Z | [
) IO
‘ -
r cexo Tsc;: x:souAc‘Q | € :)s ' “ : N b UMP
N ' g0 )PU
,A?f A B “:3“ 4 4,0 ./ ; *y A : ! >MOTOR
[ 24 \Q ) ! -
|| XW0EA £305 |cPoiE ! I‘ TH2 L
. £306 |P9ID | I %\ _ by
b A2 E305 [cPOIF 35z | 7 ’6&0'%%5_0 : - pPIIG
| | Ko N £304 |/ P9IA ' kKl P98 EXCHANGER 1 B |
| © €1 - !
- & X302A £Palc ¢y SoE8 80"
! Bé' XI2EA , B NIBECY
L J XI4EB ! Lxi3es M XMEC
X1IEA : IIEB
J49 & : (—_{— L——{H__T_R—___}—-——
£X|‘3EA 7 Jie
ﬁ Cxizes
ME 6115-545-34/1-15 C1
REF. DES. DESCRIPTION REF. DES. DESCRIPTION
BI10 PUMP MOTOR HTR-1 HEATER
CB301 CIRCUIT BREAKER HTR-2 HEATER
CR301-CR304 FULL WAVE DIODE BRIDGE K301 CONTACTOR
DS301 INDICATOR LAMP (HTR ON) s301 SWITCH, CONTROL
DS302 INDICATOR LAMP(PWR ON) T301 TRANSFORMER
# F301 FUSE, 2 AMP, 250 V TH2 THERMOSTATIC SWITCH






Table 1-2. Repair and Replacement Standards

Manufacturer’s Maximum
dimensions and allowable
tolerances in wear and
inches clearance
Components Minimum Maximum
ENGINE
Cylinder sleeves:
Inside diameter at top of ring travel 4.2495 4.2510 0.005
Diameter of cylinder sleeve at machined area
just below flange 4.811 4.813 0.002
Diameter of cylinder sleeve at packing ring
location 4.749 4.751 0.002
Sleeve flange outside diameter 4.998 5.002 0.004
Cylinder block-to-sleeve clearance at sleeve
lower diameter 0.001 0.005 0.004
Cylinder block -to-deeve clearance a machined
area just below flange 0.0005 0.0045 0.004
Cylinder block -to -sleeve clearance at
sleeve flange 0.004 0.013 0.009
Clearance of piston skirt with sleeve 0.0025 0.0050 0.003
Fire wall height cylinder deeve flange 0.0445 0.0475 0.002
Top surface of cylinder flange above cvlinder
block with sleeve installed 0.002 0.005
Flange height adjusting shims available 0.005
0.010
0.015
0.020
Allowable taper 0.0015
Allowable out -of-round (When installed) 0.0015
Cylinder block:
Counterbore d. meter in cylinder block for
cylinder sleeve flame 5.006 5.011 0.005
Depth of counterbore for cylinder sleeve flange 0.3150 0.3165 0.0015
Bore in cylinder block for cylinder sleeve-top 4.8135 4.8155 0.002
Bore in cylinder block for cylinder sleeve - bottom | 4.752 4.754 0.002
Bore in cylinder block for camshaft bearings 2.259 2.260
Bearing bore in cylinder block for main bearings
(without bearing), cap in place, and caps crews
tightened to specified torque 3.5607 3.5614
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Table 1-2. Repair and Replacement Standards - (Cont)

Manufacturer’s Maximum
dimensions and allowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Pistons
NOTE
Combustion chamber is in piston
Combustion chamber bore 2.998 3.002 0.004
Combustion chamber depth 0.592 0.596 0.004
Length 5.824 5.829 0.005
Diameter between top and second rim groove 4.225 4.229 0.004
Diameter at bottom of skirt measured at right
angle to piston pin 4.246 4.247 0.003
Bore for piston pin 1.5014 1.5016 0.001
Measurement from center of piston pin bore 3.142 3.146 0.004
to top of piston
Clearance of piston skirt with sleeve 0.0025 0.0050 0.003
Piston pins
Type full (floating)
Piston pin length 3.606 3.616 0.005
Diameter of pin 1,5011 1.5013 0.0002
Fit of pin in piston at room temperature 0.0001 0.0005 loosqd 0.0004
Bore of connecting rod bushing 1.5027 1.5032 0.001
Piston pin to connecting rod bushing clearance 0.0014 0.0021 0.002
Piston rings:
Gap between ends - fitted, 1st ring 0.013 0.027
(chrome compression)
2nd and 3rd ring (compression) 0.013 0.024
4th ring (oil control) 0.013 0.024
Clearance of rings in grooves
1st ring (chrome compression) 0.0040 0.0060 0.005
2nd and 3rd ring (compression) 0. 0020 0.0040 0.002
4th ring (oil control) 0.0005 0.003 0.0025
NOTE
Only standard Size risgsre available
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Table 1-2. Repair and Replacement Standards -(Cont)

Manufacturer’s Maximum
dimensions and allowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Crankshaft
Journal diameter for connecting rods 2.7470 2.7485 0.002
Journal diameter for main bearing 3.2465 3.248 0.002
Width between connecting rod journal checks 1.562 1.565 0.003
Width of main bearing journals
Front 2.147 2.167 0.020
Intermediates 1.685 1. 689 0.004
Center 2.061 2.063 0.002
Rear 2.014 2.017 0.003
Crankshaft end clearance 0.007 0.013 0.008
Separate type thrust flanges Available in standard
size and 0.005, 0.010,
0.015 oversize
Crankshaft journals may be ground 0.002, 0.010, 0.020 or
0.040 undersize
Fit of crankshaft gear on crankshaft 0.001 0.003
interfe-
. . rence
Main bearings:
Bore of front, intermediate, center, and rear
bearing (with capscrews tightened to specified
torque) 3.2499 3.2511 0.0038
Diameter of crankshaft main bearing journas 3.2465 3.248 0. 002
Bearing-to-journal clearance at front, inter -
mediate, center, and rear bearings (with cap-
screws tightened to specified torque) 0.0019 0.0046 0.0034
Overal length of main bearings
Front and Intermediate 1.432 1.442 0.010
Center 1.682 1.692 0.010
Rear 1.682 1.692 0.010

Undersize bearings available for service

0.002, 0.010, 0.020 and

0.040
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Table 1-2. Repair and Replacement Standards -(Cont)

Manufacturer’s Maximum
dimensions and allowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Main bearings
Separate type thrust flanges Available in standard size
and 0.005, 0.010.0.015
oversize
Front, intermediate, center, and rear
bearing wall thickness (standard bearings) 0.1549 0.1554 0.0019
Bearing bore in cylinder block (without bearing,
cap in place, and capscrews tightened to
specified torque) 3.5607 3.5614
Connecting rod bearings:
Bore of bearing (with caps crews tightened to
specified torque) 2.7495 2.7510 0.0035
Diameter of crankshaft connecting rod journals 2.7470 2.7485 0.002
Connecting rod bearing-to-journal clearance
(with capscrews tightened to specified torque) 0.001 0.0035 0.0045
Overall length of connecting rod bearings 1.195 1.205 0.010
Undersize bearings available for service 0.002
0.010
0.020
0.040
Bearing wall thickness (standard bearing) 0.10975 0.11025 0.00175
Connecting rods:
Connecting rod length (center-to-center) 8.498 8.502
Bore of connecting rod bushing (finished bore) 1.5027 15032 0.001
Bearing bore (wit bout bearing, cap in place,
and capscrews tightened to specified torque) 2.9700 2.9705
Connecting rod bearing-to-crankshaft journal
clearance (with capscrews tightened to
specified torque) 0.001 0.0035 0.0045
Connecting rod width at lower end 1.555 1.557 0.005
Side clearance -to-crankshaft journal 0.005 0.010 0.005
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Table 1-2. Repair and Replacement Standards - (Cont)

Manufacturer's Maximum
dimensions_and
tolerances in wear and
inches clearance
Components Minimum Maximum
Connecting rods:
Piston pin diameter 1.5011 15013 0.0002
Piston pin bushing length in connecting rod 1.490 1510 0.010
Piston pin to connecting rod bushing clearance 0.0014 0.0021 0.001
Bore in connecting rod for piston pin bushing 1.6250 1.6255 0.0005
Exhaust valves:
Valve lift (at valve) w/0.015 inch lash 0.4125
Valve lift (at cam) 0.285 ---
Seat angle 30°
Valve seat contact width 3/32 1/64
Valve lash (cold) 0.018
Valve lash (engine coolant at normal operating
temperature) 0.015
Head diameter 1.646 1.656 0.010
Overal length 6.017 0.010
Stem diameter 0.3705 0.3710 0.001
Valve must be recessed (in head) 0.053
Exhaust and intake valve springs:
Valve spring free length (spring only or spring
w/damper) 2-17/32 approx ----
Valve spring length (valve closed) (spring only
or spﬁ)ng w/damper) 2.237
Valve spring length
(valve open)
(spring only or spring w/damper) 1.780
Spring load at 2.237 length spring w/damper 40 Ibs 46 Ibs
Spring load at 2.237 length
Spring only 38 Ibs 42 |bs
Spring load at 1.780 length
Spring w/damper 108 Ib 115 Ibs
Spring load at 1.780 length
Spring only 95 Ibs 105 Ibs
NOTE
Install new spring when old spring is 5% below
the low limit or 5% above the high limit.
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Table 1-2. Repair and Replacement Standards -(Cont)

dimenaions and Bllowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Intake valve
Valve lift (at valve) w/0.015 inch lash 0462 | «=e--
Valve lift (at cam) 0318 | -----
Seat angle 0 | -
Valve seat contaatidth 3/32 1/64
Valve lash (cold) 0.018 | -----
Valve lash (enginecoolant at normal operating
temperatures 0.015
Head diameter 1.834 1.844 0.010
Overall length 6.016 0.010
Stem diameter 0.3715 0.3720 0.001
Valve must be recessed in head 0.054
Exhaust valve seat inserts:
Seat angle 30 | -
Seat contact width 3/32 1/64
Seat run-out 0002 | -----
Insert press fit 0.001 0.003 | ~-----
Insert outer diameter not installed 1.667 1668 | -----
Bore in cylinder head for insert 1.665 1666 | -----
Depth of counterbore in cylinder head for insert
(from bottom deck of head) 0.4735 0.4755 0.002
Oversize insert 0.005 over
standard
Intake valve seat:
Seat angle 30°
Seat width 3/32 1/64
Seat run-out 0.002 | ~-----
Insert press fit 0.001 0.003 | -----
Insert outer diameter not installed 1.811 1812 | -----
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Table |-2. Repair and Replacement Standards - (Cont)

Manufacturer's Maximum
dimensions and allowable
tolerances in wear and
inches clearance

Components Minimum Maximum
Intake valve seat inserts
Bore in cylinder head for insert 1.809 1810 |
Depth of counterbore in head for insert
(from bottom deck of head) 0.4585 0.4605 0.002
ize i 0.005 over
Oversize insert S erd
Exhaust and intake valve guides
Length -- 2-7/8 0.010
Inside diameter ream after assembly - 03725 |
Stem-to-guide clearance
Exhaust 0.0015 0.002 0.0035
Intake 0.0005 0.001 0.0025
Guide stand-out from bottom of counterbore
in cylinder head
Exhaust 1-3/32 + 0.010
Intake 25/32 + 0.010
Rocker arms - with non-replaceable bushings:
Bore of rocker arm bushing (finish bore) 1.001 L 002 0.001
Outside diameter of rocker arm shaft 0.999 1.000 0.001
Rocker arm shaft -to-rocker arm bushing clearance | 0-001 0.003 0.002
Rocker arm ratio 15
Camshaft:
Bore of camshaft bearing (when installed) 2.133 2.136 0.003
Outside diameter of camshaft journals 2.130 2131 0.001
Camshaft bearing-to-jourml running clearance 0.002 0.006 0.002
Outside diameter of camshaft bearings 2.263 2.265 0.002
Borein cylinder block for bearing 2.259 2.260 0.001
Fit of camshaft bearings in bore of cylinder 0.003 ?n(t)gf ?n(t)grS
Plock ference ference
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Table 1-2. Repair and Replacement Standards - (Cont)

Manufacturer’'s Maximum
dimensions and alowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Camshaft:
Overall width of camshaft bearings
front 1-38 | -----
intermediates i bl
rear -- i
Camshaft end play 0.0027 0.0083 0.0067
Fit of camshaft gear on camshaft 0.0015 0.003 0.0025
inter - inter
ference ference
Specified thickness of thrust collar 0.204 0.206 0.006
Valve lifters:
Borein cylinder block for valve lifter 0.7495 0.7505 0.001
Outside diameter of valve lifter stem 0.7480 0.7485 0.0005
Valve lifter to bore of cylinder block clearance 0.001 0.0025 0.001
Front gear train backlash:
Crankshaft gear to camshaft gear 0.0015 0.009 0.0075
Crankshaft gear to idler gear 0.0015 0.0085 0.0065
Fuel pump drive gear to fuel pump driven gear 0.002 0.0095 0.0075
Camshaft gear to hydraulic pump gear 0.003 0.011 0.008
Water pump:
Clearance - impeller to plate.
Set w/0. 15 feeler gauge
Bearing
Bearing outside diameter 1.4995 1.5000 0.0005
Bore in water pump body (for bearing) 1.498 1.499 0.005
Fit - Bearing outside diameter to body 0.0005 0.002 0.0015
inter- inter-
ference ference
Impeller
Bore in impeller for shaft 0.6225 0.6235 0.0005
Shaft diameter 0.6262 0.6267 0.0005
Fit - Shaft diameter to impeller bore 0.0027 0.0042 0.003
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Table 1-2. Repair and Replacement Standards - Font)

Manufacturer’s Maximum
dimensions and alowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Water pump:
Hub - for water pump pulley
Borein hub for shaft 0.7435 0.7445 0.0005
Shaft diameter 0.7460 0.7465 0.0005
Fit - Shaft diameter to hub bore 0.0015 0.0030 0.0025
interfer- interfer-
Idler gear assembly: ence ence
Idler gear bearing
Bearing bore (bore for idler shaft) 1.000 1.0008 0.0008
Shaft diameter 0.9990 1.0000 0.001
Fit - shaft to bearing 0.0000 0.0018 0.0028
clearance clearance
Bearing outside diameter 1.980 1.981 0.001
Bore in idler gear 1.9785 1.9795 0.0001
Fit - bearing outside diameter to idler gear 0.0005 0.0025 0.002
inter- inter -
ference ference
Bore in cylinder block for idler gear shaft 0.998 0.999 0.001
Idler shaft outside diameter 0.9990 1.000 0.001
Fit - idler shaft to bore in cylinder block 0.0000 0.002 0.002
inter- inter-
ference ference
Hydraulic pump drive assembly
Hydraulic pump drive bearing
Bearing bore (bore for hydraulic pump drive 1.0000 1.0008 0.0005
shaft%
Shaft diameter 1.0008 1.0013 0.0005
Fit - shaft to bearing 0.0000 0.0013 0.0007
Bearing outside diameter 1.980 1.981 0.0005
Bore in hydraulic pump drive housing for bearing 1.979 1.980 0.0005
Fit - Bearing outside diameter to hydraulic pump 0.0000 0.002 0.001
drive housing inter- inter -
ference ference
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Table 1-2. Repair and Replacement Standards -(Cont)

Manufacturer’'s Maximum
dimension and alowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Hydraulic pump drive assembly
Bore in drive gear for shaft 1.0015 1.0025 0.0005
Fit - drive gear to shaft 0.0002 0.0017 0.0012
inter- inter-
ference ference
Adapter assembly and fuel injection pump mounting:
Bearing adapter
Outside diameter of bearing 1.0850 1.0855 0.0005
Bore in adapter for bearing 1.083 1.084 0.001
Fit - bearing-to-bore in adapter 0.001 0.0025 0.0015
inter- inter
ference ference
Bore in bearing after pressing into adapter 0.875 0.877 0.002
Shaft diameter 0.8735 0.8740 0.0005
Clearance - shaft -to-bearing 0.001 0.0035 0.0025
Lubricating oil pressure pump (crankshaft gear 0.874 0.875 0.001
driven) bore in cover and body for shafts
Shaft outside diameter 0.8715 0.8720 0.0005
Clearance - shaft to bore in cover and body 000020 0.0035 0.0015
Bore in drive gear - for shaft 0.8695 0.8705 0.005
Fit - shaft to drive gear 0.0010 0.0025 0.0015
inter- inter -
ference ference
End clearance (gear) 0.0025 0.0065 0.0015
Outside diameter of pressure gears 2.5694 25714 0.002
Bore in body for pressure gears 2.57%4 25774 0.002
Radial clearance - gears to pump body 0.0020 0.004 0.002
Drive for tachometer, overspeed and/or cranking
limit switch
Bore for bushing in housing 0.7495 0.7505 0.001
Outside diameter of bushing 0.752 0.753 0.001
Fit of bushing in housing 0.0015 0.0035 0.0025
inter- inter-
ference ference




Table 1-2. Repair and Replacement Standards - (Cont )

Manufacturer’'s Maximum
dimensions and alowable
tolerances in wear and
inches clearance
Components Minimum Maximum
Drive for tachometer, overspend and/or

cranking limit switch:

Bore bushing installed 0.5005 0.5013 0.001

Outside diameter of shaft 0.4990 0.4995 0.0005

Clearance - shaft to bushing 0.001 0.0023 0.002

Bore in gear 0.4975 0.4985 0.0005

Fit of shaft to gear 0.0005 0.002 0.0015

tance | ference

End play installed 0.000 005 | -----

Electric starter commutator diameter 1.6480 1.6800 0.002

Commutator minimum turned diameter 1.6470 1.6700

Brush length 0.3750 0.7500 0.3750

Armature shaft diameter 0.8700 0.8720 0.0140

Armature maximum end play 0.0300 0.0500

Fit of armature shaft in bearing 0.0020 0.0060 0.0020

Armature shaft drive end diameter 0.7450 0.7460 0.0030

Distance from end of armature shaft to face 4.8100 4.8400 0.0300

of spline
Clearance between thrust washer and pinion 0.020 0.050
Turbocharged

Impeller shaft bearing bore 0.4000 0.4019

Impeller shaft bearing outer diameter 0.6182 0.6170

Metallic seal ring bore 0.5015

Impeller wheel bore to shaft fit 0.0002 0.0004

Shaft radia movement 0.003 0.007

Shaft end play 0.001 0.0042

Bore, impeller shaft bearings 0.4019

Outer diameter impeller shaft bearings 0.6182

Thrust bearing collar bore 0.1711 0.1720

Metallic seal ring bore 0.5015
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Table 1-2. Repair and Replacement Standards -(Cont)

Oil pump assembly

NOTE

New nozzles and rebuilt nozzles with
new springs are set at 3100 to 3150
psi to compensate for initial set of
new spindle springs.

Oil gear, driven (heat in oil 350° F + 25° F and
press on shaft)

Oil gear, driver (heat in oil 350° F + 25° F and
press on shaft)

Oil gear, drive (heat in oil, 350° F + 25° F and
press on shaft

0.848 in. from shaft end

1.812 in. from shaft end
Shatft to protrude 0.057

to 0.062 in.

dimenaions and Allowsbie
tolerances in wear and
inches clearance
Components Minimum Maximum
Turbocharger
Impeller to shaft fit 0.0002 0.0004
Thrust bearing area width 0.1758
Thrust bearing ring groove 0.0665
Thrust collar to thrust bearing clearance -
measure 3 places 0.001 0.004
Journals, out of round 0.003
Journal diameter 0.3992
Sealing ring hub outer diameter 0.682 0.683
Sealing ring hub-ring groove 0.0645 0.0665
Clearance between thrust collar and thrust plake 0.001 0.004
Check at 3 place
Turbine wheel shaft journal diameter 0.3992 0.4020 0.003
Fuel injection pump:
Transfer pump blades 1.0930
Governor linkage 0.003
Roller to collar setting identical within 0.003
Clearance between throttle shut-off shaft and
linkage hook tab 0.190 0.220
Fuel injection nozzle opening ("popping") pressyre 2825 psi 2975 psi
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Table 1-3. Specified Torque Vaues

NOTE
Torque vaues listed are based on lubricated threads.
Torque
Type Description Size and Thread Grade (foot - pounds)
Caprscrew Bearing, cap, main 5/8-11 x 4-1/4 8 170-190
Capscrew Connecting rod cap (Hi-R-Thread) Cs8 80-85
Socket Head 7/16-20 x 2-5/32
Capscrew Connecting rad cap (Hi-R-Thread) Css8 65-67.5
12 Pt Head 7/16-20 x 2-5/32
Capscrew Cyl. head mtg. (short) 9/16-12 x 5-1/16 8 155-165
Capscrew Cyl. head mtg. (long) 9/16-12 x 8-1/8 8 130-140
Capscrew Cyl. head cover 1/4-20 x 5/8 2 34
Nut Fuel inj. pump shaft retaining 9/16-18 213 35-40
Nut Nozzle retaining 3/4-16 Spl. 40-60
Locknut Nozzle adjusting screw 7/8-14 Spl. 60-75
Nut Nozzle holder cap 7/8-20 Spl. 60-75
Nut Nozzle fuel line Ermetto nut - 20-25
Capscrew Nozzle holder mounting 5/16-18 x 1-5/8 2 11-13
Plug Rocker arm shaft - plug 3/4-16 2 40
Nut Turbocharger to exhaust 3/8-16 Sst. 18-21
manifold (mtg.)
Nut Turbocharger “V” band clamp 1/4-28 5 40-80
(self locking)
Capscrew Turbine housing to center 5/16-18 x 1/2 2 100-130 in. -lbs
housing
Nut Impeller 1/4-28 Spl. 18-20in. -1bs
Capscrew Center housing to backplate 1/4-20 x 5/8 5 40-60 in. -lbs
(phosphate coated)
Bolts Generator mounting 1-8 x 3-1/4 5 400-425
Bolts Engine mounting 12-13x 1-1/2 5 90-100
Capscrew Hydraulic pump drive gear 12-20x 2 8 95-105
Stop Screw Fuel injection pump delivery 5/16-32 x 7/32 3 85-90 in. -Ibs
valve, retainer
Screws Fuel injection pump headlocking |5/16-24 x 0.8 2 300in. Ibs
(straight)
Screws Fuel injection pump 7/16-20 x 1-11/32 2 175-300 in. -lbs
headlocating
Capnut Pwct shaft, governor arm 8/32 2B 35-40 in. -Ibs
Nuts Fuel solenoid, contact 8/32 2 20-25 in. -Ibs
Capscrews Water pump 3/8-16 x 3-1/4 5 28-33
3/8-16x 2 5 28-33
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Tablel-3. Specified Torque Values - (Cont)

o _ Torque
Type Description Size and Thread | Grade (foot - pounds)
Capscrews Water pump inlet pipe 3/8-16x 1 5 28-33
Capscrew Fan pulley retainer 3/8-24 x 2 3/4 8 30-35
Capscrew Idler gear 1/2-13x31/2 8 95-105
Capscrews Qil pan - front 3/8-16 x 3/4 5 28-33
Capscrew Crankshaft pulley 1-14x 2 5 200-220
Capscrews Oil pump mounting 1/2-13 x 1-1/2 5 68-73
1/2-13x 3-1/2 5 68-73
Bolt capscrew | Oil pump cover 5/16-18 x 5/8 8 18-20
5/16-18 x 1 5 18-20
Capscrews Camshaft retainer 7/16-14 x 4 8 18-20
Capscrews Flywheel housing 1/2-13 x 1-1/4 5 73
Lockbolts Flywheel, mounting 1/2-20 x 1/7/8 100 95-105
Capscrews
Cap screws Generator disc, mounting 1/2-13 x 1-1/2 5 950-1100 in. - Ibs.
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Table 1-4. Engine Generator Set Classification

Specid
Common output Governing Component
Class Mode Name Frequency System Complement Model
1 I Tactical 50/60 Hz Electro-Hydraulic, Electric governor control unit, MEP105A
Precise With backup hydraulic actuator, hydraulic
manual governor pump and sump, precise
relay assembly, specia
relay assembly, tactical
relay assembly
2 Tactical 50/60 Hz Mechanical Tactical relay assembly, MEPOQO6A
Utility (droop type) specia relay assembly
1 Il Tactical 400 Hz Electro-Hydraulic, Electric governor control unit, MEP115A
Precise With backup hydraulic actuator, hydraulic
manual governor pump and sump, tactical
relay assembly, specia
relay assembly
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Table 1-5. Electrical Performance Characteristic Parameters AC Precise (Class 1)

Characteristic parameter Vaue I\-/IrIeI?tSn‘lq' %th%j5
a Voltage characteristics
Regulation (%) 1 608.1
Steady-state-stability (variation) (bandwidth %)
(a) Short term (30 seconds) | 608.1
(b) Long term (4 hours) 2 608.2
3. Transient performance
(a) Application of rated load
(1) Dip (%)
a 60Hz 15 619.2
b. 400 Hz 12 619.2
(2) Recovery (seconds) 0.5 619.2
(b) Rejection of rated load
(1) Rise (%)
a 60Hz 15 619.2
b. 400 Hz 12 619.2
(2) Recovery (seconds) 0.5 619.2
(c) Application of simulated motor load (twice rated current)
(1) Dip (%)
a 60Hz 30 619.1
b. 400 Hz 25 619.1
(2) Recovery to 95% of rated voltage (seconds) (Note 1) 0.7 619.1
Waveform
(8 Maximum deviation factor (%) 5 601, 1
(b) Maximum individual harmonic (%) 2 601.4
Voltage unbalance with unbalanced load (%) (Note 2) 5 620.2
Phase balance voltage (%) 1 508.1
Voltage adjustment range
@ 28 HHZZ(%%%%E?GV(\)/EIS%S) %38 Eg fég \\//81 E 511.1
)0 iz’ Gaoiias voity) Wogws | s
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Table 1-5. Electrical Performance Characteristic Parameters AC Precise (Class 1) (Cont)

Test method
Character parameter Value MIL-STD-705
(c) 400 Hz (120/208 volts) 197 to 229 volts
400 Hz (240/416 volts) 395 to 458 volts 5111
b. Freguency characteristics
1. Regulation (%) 0.25 608.1
2. Steady-state-stability (variation) (bandwidth %)
(@) Sort term (30 seconds) 0.5 608.1
(b) Long term (4 hours) 1 608.2
3. Transient performance
(a) Application of rated load
(1) Undershoot (%) 15 608.1
(2) Recovery (seconds) 1 608.1
(b) Rejection of rated load
(1) Overshoot (%) 15 608.1
(2) Recovery (seconds) 1 608.1
4. Frequency adjustment range (Hz)
(a) 50 Hz +2 511.2
(b) 60 Hz t2 511.2
(c) 400 Hz +20
-10 511.2
NOTE
1. The voltage shall stabilize 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.
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Table 1-6. Electrical Performance Characteristic Parameters AC Utility (Class 2)

Test method
Characteristic parameter Value MIL-STD-705
a. Voltage characteristics
1. Regulation (%) 3 608.1
2. Steady-state-stability (variation)
(a) Short term (30 seconds) 2 608.1
(b) Long term (4 hours) 4 608.2
3. Transient performance
(a) Application of rated load
(1) DIP (%) 20 619.2
(2) Recovery (seconds) 3 619.2
(b) Rejection of rated load
(1) Rise (%) 20 619.2
(2) Recovery (seconds) 3 619.2
(c) Application of simulated motor load (twice rated current)
(1) Dip (%) 40 619.1
(2) Recovery to 95% of rated voltage (seconds) (Note 1) 5 619.1
4. Waveform
() 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
(a) 50 Hz (120/208 volts 190 to 213 volts
50 Hz (240/416 voItsg 380 to 426 volts 5111
(b) 60 Hz (120/208 volts 197 to 240 volts
60 Hz (240/416 voItsg 395 to 480 volts 511.1
b. Freguency characteristics
1. Regulation (%) 3 608.1
2. Steady-state-stability (varition) (bandwidth %)
(a) Short term (30 seconds) 2 608.1
(b) Long term (4 hours) 3 608.2

3. Transient performance
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Table 1-6. Electrical Performance Characteristic Parameters AC Utility (Class 2) (Cont)

Test method
Characteristic parameter Vaue MIL-STD-705
(a) Application of rated load
(1) Undershoot (%) 3 608.1
(2) Recovery (seconds) 3 608.1
(b) Rejection of rated |oad
(1) Overshoot (%) 4 608.1
(2) Recovery (seconds) 3 608.1
4. Freguency adjustment range (Hz)
(& 50 Hz +2 511.2
(b) 60 Hz +2 511.2
NOTE
1. The voltage shall stabilize at or above this voltage.
2. The generator set connected for three phase output and supplying a single phase,
unity power 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.
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CHAPTER 2
GENERAL MAINTENANCE INSTRUCTIONS

Section |. REPAIR PARTS, SPECIAL TOOLS AND EQUIPMENT

2-1. Tools and Repair Parts, Equipment

There are no special tools or equi Pment required to
perform intermediate (field) (direct and genera
support) and dego t maintenance on generator sets
odels I}/IEPOO A, ME 105]A angl P115A. A
N (SRS 100 g e slprent
d%crlbec} nP %IS manual are containedin [T able 2-1]
2-2, Direct Support General Support and Depot
Maintenance Fggpalr Parts. PP ®

Direct and general support and depot maintenance
repair parts are contained in the technical manual
listed in Appendix A of this manual.

2-3. Specialy Designed (Fabricated) Tools and
Equipment.

A breakout cable is required to trouble-
shoot the electric governor system of MEP -
114A. The breakout cable is used to gain
access to the governor Control Unit's
M S3106R20-29 connector.
gives fabrication instructions for the
breakout cable.

Section 1l. TROUBLESHOOTING

2-4. General.

This section provides information useful in
diagnosing and correcting unsatisfactory opera-
tion or failure of the engine generator set and

its components.  Malfunctions which may occur
are listed in|table 2-2| Each malfunction stated is
followed by a list of probable causes of the
trouble. The corrective action is described oppo-
site the probable cause.

2-5. Troubleshooting Chart.

[Table 232 lists generator set troubleshooting mal-

functions, probable causes and corrective action.

2-6. Diagrams.

Wiring, schematic and trouble shooting diagrams for
the generator set are listed in the List of Illustrations
in the Table of Contents. Refer to the Operator and
Organizational Maintenance Manual for diagrams not
located in this manual.

Section I11. RADIO INTERFERENCE SUPPRESSION

2-7. General Methods Used to Attain Proper
Suppression.

Essentially, suppression is attained by providing a
low resistance path to ground for the stray currents.
The methods used include grounding the frame
with bonding straps, grounding the engine-generator
set, and the use of capacitors.

2-8. Testing of Radio Interference Suppression
Components.

Test the capacitors for leaks and shorts on a
capacitor tester: replace defective capacitors. If
test equipment is not available and interference is
indicated, isolate the cause of interference by the
trial and error method of replacing each capacitor
in turn until the cause of interference is located
and eliminated.

2-9. Interference Suppression Components.

a. Primary Suppression Com%onents.
components, RFI capacitors, whose primary pur-

pose is interference suppression are the three

capacitors found on the generator side of CB2, main
line contarctor and the three on the input leads to the
engine-generator sets load bank. Their description,
location and removal are covered in the Operator and
Organizational Maintenance Manual.

Three suggested methods of grounding the engine-
generator set, instrumental in passing RFI induced
currents to ground are illustrated in the Operator
and Organizational Maintenance Manual.

b. Secondary Suppression Components. The
components, RFT capacitors whose secondary pur -
pose is interference suppression are the components
contained within the excitation system assembly.

Testing of the RFI filter A201 is describ
grap b (3), utilizimg figure 1-8 schematic dia-
ram, excitation system assembly. Refer to
for disassembly of the relay table which includes
the excitation system assembly, and figure 8-15 for
the excitation system assembly.
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Table 2-1. TOOLS AND SUPPORT EQUIPMENT, TEST, REPAIR CALIBRATION AND HANDLING
NSN or Reference
[tem Part No. Fig Para Use

Stand, Radiator
Test and Repair

Tool,
Diesel

Test Set,
Injector

Test,
Diesel

Stand,
Injector

Micrometers, Inside

and Outside

Puller Kit,
Universal

Gage, Thickness

Grinding machine,
valve face

Test Stand, Valve
Spring

Grinding Kit,
Valve Seat

Seal Instal-
lation tool

Allen Wrench
5/32

TESTER CYLINDERI
COMPRESSION

Injection nozzle
Holding fixture

4910-00-505-4786
(or equivalent)

4910-00-317-8265
(or equivalent)

4710-01-037-9417
(or equivalent) 14-

5210-00-225-9763
5210-00-221-1921

5180-00-701-8046

(or equivalent)

5210-00-222-1999
(or equivalent)

4910-00-540-4679
(or equivalent)

5120-00-449-8028
(or equivalent)

4910-00-473-643 [14-39

(or equivalent)

5120-00-198-5392
(or equivalent)

4710-00-785-6437
(or equivalent)

J-6999 (33287)

2-2 Change 6
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Test radiator for leaks
Test nozzle holder assemblies
Test fuel injection pump

Measure dimension, clearance
thickness, and uniformity

Remove gears, flywheel and
Pulleys

Measure clearance

Resurface valve face
Test valve springs

Resurface valve seats
Flywheel housing seal

installation

Fuel injection pump, transfer
pump delivery valve disassembly

Compression Test

Disassembly of fuel injector
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Figure 2-0. Breakout Cable (Sheet 1 of 2)
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NOTES:

TERMINATION TERMINATION
1. ALL CONDUCTORS SHALL BE STRIPPED .80 £.12 AND WIRE . Fino
TINNED GEFORE ASSEMBLY USING SOLDER. FIND NO. 11, nO. FROM n'o" 10 0
2. NCE WITH MIL-STD-USH, REQUISEMENT - —
nO NO. 1. { Pi7A-8 i JI7A-0 2
3. TiE FIND O. B, SWALL BE LOCAT 2178 : L7884 o
. TIEDOWN STRAPS. FIND WO. B, SHA LOCATED y 178-C \ TRy 2
APPROX 1MAT
IMATELY 3.00 APART AND AT ALL BREANOUTS. 3 a0 ; TR 2
4. CONNECTORS, FINO MO. . 2 AND 3 SMALL BE RUBSER N PITA-F | JITA-F 2
STAMPED OR STENCILED wiTH REFERENCE OESIGNATIONS, TR : SITeF 3
10 .29 AIGH. UPPER CASE GOTHIC STYLE CMARACTERS. : TR | TG 3
PERMANENCY AND LEGISILITY SHMALL BE IN ACCORDANCE
WITH MYL-STD-130. PI7A-G 1 JI78-6 3
[ PITA-N ] JITA-N 2
S. STEEL STAMP GAND MARKER, FIND NO. 7, wiTH PART NO. T | T7n 3
~30854-93-2036" 1% ACCORDANCE wiTH MIL-STD-130.
7 PI17A-J | JITA-) 2
6. ALL UNUSED CONNECTIONS 1N CONNECTORS, FiND NO. 1. [ P17A-K ] NTA-K | 2
2 AND 3 SWALL BE SEALED USING PLUG. FIND NO. 10. PITAK : TR P ]
7. EACH WIRE SHALL BE MARNED AT & INCM INTERVALS wifu 2 PITA-L ! CALL L
THg APPROPRIATE PN LETTER 1N ACCORDANCE wiTH 0 PI7A-N ! J178-M 3
MIL-§TD-130. 1 PITA-R ) JITA-R 2
PI7A- -
8. IN LIEY OF USING TERMINAL SPLICES, FIND MO. 6, 2 '; S ! “;‘ S 2
WIRES MAY OE TWISTED TOGETHER AND SOLDERED AT PI7A-S ) 1178-8 3
THREE WIRE SPLICES AND COVERED WITH MEAT SHRINKASLE 13 PI7a-T ! JiTa-7 2
TUBING, FIND NO. 9. PI7A-Y L] JI178-1 3
1 SNGOWRP2 Ar_ | soLoen (Q-S-871
10 M$25251-16 18 PLUG . END SEAL ELECTRIC CONNLZTOR
9 M23053/7-104-9 AR INSULATION SLELVING ELLC MEAT-SHRINKABLE. 125 10 “iL-1-23093/7
8 M$3367-5-9 AR STRAP TIE00wN ZLECTRICAL
7 MUINIG/ | -] ! BAND MARKER, CRIMP STYLE MIL-8-43436/ |
[ M7920/%-% 7_ ] TeminaL, sPLICE MIL-T-7928/9
5 “23053/7-108-0 ) ] INSULATION SLEEVING ELEC MIAT-SNRINKABLE 6. 00 L. 7% 10 MIL-1-23083/7)
[} M5006/2-10-9 1 AR_|wiRE ELECTRICAL 1L AWG,COLOR wHT MiL-e-5008/2
3 us;lomgg-gg; | CO_!_I!CI’OLLLECTI!CAL
2 #53101820- 1| CONNECTOR ELECTRICAL
] MS3106R20-298 | CONNECTOR ELECTRICAL
':;. Ticm .u.:l. -n-’n.v.v":: “o l°|’°’. :::::‘l‘l‘n‘!"‘u‘;:‘ treciicanion marisian

2-2.2

Figure 2-0. Breakout Cable (Sheet 2 of 2)
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Table 2-1.

TOLLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BRATI ON AND HANDLI NG

i

(or equival ent)

1

Ref erence
NSN or -
[tem Part No Fi g Par a Use
i . .
Pin Vise J-4298-1 (33287) [12-39 Di sassenbly and cl eaning fuel
(or equival ent) injectors
Nozzl e cleaning |J-8537-3 (33287) [14-39 Cl eaning injector valve body
Wre (or equivalent) orifices
I njection Nozzle |J-21609-7 (33287) [14-39 Cl eaning nozzle bore with
bore cl eaner (or equival ent) cl eaning solution
Snap ring pliers [13337 (84760) [14-13 Fuel injection punp governor
(or equival ent) di sassenbl y
Water punp cool - }5120-00-197-4920 [T4-59 Wt er punp cool ant seal instal-Llf
ant seal installer :x (or equivalent) | ation
Seal Installer 5120- 00- 677-2259 | [14-59 Water punp cool ant seal instal-Llf
Handl e (or equivalent) | ation
Soft Faced Ham 5120- 00- 900- 7882 M}ﬁ [14-72 Ti ming gear cover renoval
mer (or equival ent) i [14-387] Crankshaft end play test
Spring Conpres- 5120- 00- 239- 8686 ‘m [13-77 Val ve spring retainer renoval
sion Tool (or equivalent)
Valve Seat Instal-.4 5120-00-473-7393 ? [1Z-78 Exhaust val ve seat installationap
lation Tool (or equival ent)
Valve spring Test-:4 5120-00-449-8028 [13=738] Intake and exhaust valve springng
ing Tool { (or equivalent) test
|
Col d box = [14-78] : Exhaust valve seat insert in-
_stallation
Connecting rod 4910- 00- 733- 2487 I[T2-820 : Connecting rod |ength and
checking fixture (or equivalent) L twist test
~ Piston pin instal-.- 14-83 Piston pin installation
lation and renovalil i
t ool i
Pl astic head ham- 5120-00-900-7882 []171_;831 Connecting rod cap installationgn
er (or equivalent) j :
Cylinder honing 5130- 00- 473- 6236 [14-85 Honi ng cylinder sleeves
001 (or equivalent)
Depth Mcroneter 5120-00-619-4045 [14-8g Cylinder sleeve protrusion

((standout) neasurenent.

A et e e e s s
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TABLE 2-1.

TOOLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BRATI ON AND HANDLI NG ( CONT)

[tem

NSN or
Part No

Cylinder sleeve
instal | ation tool

Brass wire brush

Hol ding fixture

Ki t
gage

centrality

Delivery valve ex
tractor

Piston ring
installation
t ool

Li nkage gage
Drive shaft seal
assenbly tool

Ml tinmeter

Test Set, Gen-
erator and voltag
regul at or auto-
motive

16488 (84760)
(or equival ent)

5120- 00- 816- 7030
(or equival ent)

16182 (84760)
(or equival ent)

13383 (84760)
(or equival ent)

16199 (84760)
(or equivalent)

13389 (84760)
(or equival ent)

13369 (84760)
(or equival ent)

6625- 00- 553- 0142
(or equival ent)

4910- 00- 092- 9136
e (or equivalent)

REFERENCE
Fig Par a Use
[14-87] Cylinder sleeve installation
[T4-39] Cl eaning fuel injector nozzle
val ve body
12-77] |[1Z-25] Facilitates assenbly of |eaf
springs in hydraulic head and
rotor assenbly.
14-77) |[12-25 Enabl es adjustment of rollers
in hydraulic head and rotor
assenbl y.
[14-771] |[14-25 Enabl es installation of delivery
valve in fuel injector punp
[14-77] |[13-39 Enabl es adj ust nent of power
pi ston
14-7T] |[14-45 Enabl es adjustment of throttle
linkage on fuel injector punp.
[14-21) |[14-Z9 Enabl es installing drive shaft
in fuel injector punp
[3-3 Check resistance
[3- 10 Control box relay testing
[3-10] & | Control box relay assenbly
[6-4] Testing
[6-9 Current transformer testing
[7-2 El ectro-hydraulic governing
system mal function
[7-86] El ectro-hydraulic governing
system resi stance test
B-14 | B Permissive parallel relay test
[I-8 [B-17 Excitation system assenbly test
[O-Z] 9-3| Generator, renoval disassenbly
and test
[ITZ-2 | [I2-10] | Battery charging alternator
123 | [IZ=1Z i nspection and test.
[I2=®6 | [I4=19] | Speed switch test
[14-1] | [14-9 Battery charging alternator

2-4 Change 3




TABLE 2-1. TOOLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BRATI ON AND HANDLI NG ( CONT)
REFERENCE
NSN or
[tem Part No Fig Par a Use
AC Power Supply |17 BU-3 Superi or 34 3-7] Thermal watt converter testing
120/ 208 Vat, 3 Electric (58474) B-1T] B-1 Overload relay test
Phase, 4 wire (or equivalent)
60 Hz
C Vol tneter Model 904 Weston [B-8 8-1 Short circuit relay test
0-120 VAC (65092) (or equiva- |[B-19 [B-T21 | Excitation system assenbly test
lent) B-21 [B-18] | Load neasuring unit test
Test stand Actua- 4940-00- 152- 2107 [T3-3 [I3-8 | Hydraulic actuator test
tor (or equivalent)
AC Ammet er Model 433 [B-11 [B-71 | Overload relay test
West on (65092) or
equi val ent
Test Set, Gen & 4910-00-092-9136 [1Z-7 [I4-10] | Battery charging alternator in-
Voltage Regulator  (or equivalent) spection and test
Test Set, arnmature 6625- 00- 828-5810 | [14=11| [14-28] |Electric starter inspection and
(or equivalent) t est
Variable voltage Mdel 1308 B-8 [B-71 |Short circuit (Bench Test) relay
test (400HZ)
Variable frequency General Radio B-9 [B-71 | Overvoltage relay test
power supply (0- (24655)
160) VAC, 20-450 (or equivalent) 8-17 [B-7] | Underfrequency relay test (50/60
Hz )

B-17 [B=71 | Underfrequency relay test (400HZ

[B-13 [8-7] | Undervoltage relay test (400 HZ)

[B-14 [B-71 | Permssive parallel relay test

[7-3] [7-6] | Electro-hydraulic governor
Magnetic anmplifier bias test
50/ 60 Hz

[7=4 [7-6] | Electro-hydraulic governor freg-
uency sensing test (50/60 Hz)

[7-5] [7-1] El ectro-hydraulic governor re-
ctifier bridge and-feedback w nd
ing test (50/60 Hz)

[7-5] [7-6] | Electro-hydraulic governor paral-
lel winding test (50/60 Hz)

-1 [7-6] |Electro-hydraulic governor mag-
netic anplifier bias test (400 H

[7-38] [/-8 |Electro-hydraulic governor fre-
quency sensing test (400 Hz)

[7-9] [/-86] |Electro-hydraulic governor rec-
tifier bridge and feedback winding
test (400 Hz)

[7-10 [7-6 |Electro-hydraulic governor paral-
el winding test (400 Hz)
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TABLE 2-1. TOOLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BRATI ON AND HANDLI NG ( CONT)

REFERENCE
NSN or
Item Part No Fig Par a Use
[3-10 Control box relay assenbly test
ing
[3-9 Frequency neter and transducer
t est
[6-9 Current transforner testing
DC Power Supply | Mbdel MP40 [B-3| B-1 Short circuit relay test (bench
(24 vdc) (98853) (or equiva- test)
| ent) [B-9i B-1 Overvoltage relay test
[B-10 (B Reverse power relay test
B-11 |[B-1 Overload relay test
B-121 (B Under frequency relay test
B-13] |[B-1 Undervol tage relay test
[7-6l [7-6l El ectric governor control unit
paral | el winding test
B-147 (B Pernmissive parallel relay
B-17] DC rel ay assenbly test
13-13 |[[I3-6] Hydraul i ¢ actuator test
DC power supply | Nodel MP4-0 73 [7-8l El ectro-hydraulic governor mag-
27 + .5 Vdc (98853) (or equiva- netic anplifier bias test (50/
| ent) 60 Hz) (Bench Test)
-4 [7-3d El ectro-hydraulic governor
frequency sensing test (50/60
Hz)
-5 [7-T9 El ectro-hydraulic governor re-
ctifier bridge and feedback
wi nding test (50/60 Hz)
[7-T5 [7-Tdl El ectro-hydraul i ¢ governor
parallel winding test (50/60 Hz
[7-1 [7-6] El ectro-hydraulic governor
magnetic anplifier test (400Hz
[7-3| [7-6] El ectro-hydraul i ¢ governor
frequency sensing test (400 Hz)
[7-9 [7-%l El ectric-hydraulic governor
receptacle bridge and feedback
wi nding test (400 Hz)
[7-10] | [7-% El ectro-hydraulic parallel wnd
ing test (400 Hz)
DC Power Supply Model MP40 (98853) [B-10 B-171 Reverse power relay test (bench
variable volt- (O equival ent) test)
age(0-5 Vdc)
AC Power Supply Model 116B Superior [8-10| B-7] Reverse power relay test (bench
variable voltage |Electric (variac) test)
0-10 VAQ 58474) (or equiva-
| ent)
M1|iameter dc, 6625- 00- 883- 9734 7-3] |-6l El ectro-hydraulic governor mag-
0-1000 ma (or equival ent) netic amplifier bias test (50/
60 Hz
2-6  Change 3




TABLE 2-1.

TOOLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BRATI ON AND HANDLI NG ( CONT)

REFERENCE
NSN or ]
|t em Part No. Fig Par a Use
[7-4 [7-06 El ectro-hydraulic governor
frequency sensing test (50/60Hz)
[7-5] [7-%l El ectro-hydraulic governor re-
ctifier bridge and feedback
winding test (50/60 Hz)
[7-8| [7-6| El ectro-hydraulic governor paral-
lel winding test (50/60 Hz)
-1 [7-6] El ectro-hydraul i c governor mag-
netic anplifier bias test (400
Hz)
[7-8 [7-6] El ectro-hydraulic governor fre-
quency sensing test (400 Hz)
[7-9 [7-6] El ectro-hydraulic governor re-
ctifier bridge and feedback
wi ndi ng test (400 Hz)
[7-10] | [7-6 El ectro-hydraulic governor
parall el w nding test (400 Hz)
[13-3 [13-6 | Hydraulic actuator test
Voltmeter O5 Mbdel Weston (65092 | [B=I01 | [B-7] | Reverse power relay test (bench
Vdc (or equival ent) test)
Frequency meter 6625- 00- 893- 0021 [B-17] | [B8-7 | Underfrequency relay test (400
set (or equival ent) Hz)

391 | Control box relay assenbly test
ing(frequency neter and trans-
ducer test)

B-12 | [B8-71 | Underfrequency relay test (50/
60 Hz)
AC Wit t met er Mbdel 329 (65092) [3-6] AC Wattmeter testing
Three Phase
Vol t meter 0-10 Mbdel 904 (65092) [8-Z71] 8-18 L(_)I_ad ;Teasuring unit test (bench
Vac est
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TABLE 2-1. TOOLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BATI ON AND HANDLI NG ( CONT)
REFERENCE
NSN or
| TEM PART NO Fig Par a USE
Vol tneter 0-50 Mbdel 901 (65092) [B-Z1] | [B-18] | Load neasuring unit test (Bench
Vdc test)
Autotransf orner | 5625-00-124-7254 [7-5 [7-6] El ectro-hydraulic governor re-
(or equival ent) ctifier bridge and feedback
wi nding test (50/60 Hz)
[7-9 [7-16| El ectro-hydraulic governor re-
ctifier bridge and feedback
wi nding test (400 Hz)
M| ianmeter dc, 6625- 00-883-9734 [7-5] [7-B] El ectro-hydraulic governor re-
zero center -10, ctifier bridge and feedback
0, +10 m wi nding test (50/60 Hz)
[7-9 | [7-8 El ectro-hydraulic governor re-
ctifier bridge and feedback
wi nding test (400 Hz)
Sol der gun 3439-00-517- 0603 @2 -7 CGenerator renoval, disassenbly
(or equival ent) and test
Test Gage and Hose| 4910-00-774-9343 [3-3 | 1322 Hydraulic speed control actuator
Ay (or equival ent)
[IZ-T4] | Hydraulic punp assenbly (class
1 precise sets)
[14-5 | [14-T16] | Hydraulic punmp reassenbly, in-
stallation and adj ustnent
Test Stand, Actu- | 4940-00-152-2107 [I3-3 | [I3-6]1 | Hydraulic actuator test (bench
ator (or equival ent) test)
Test Stand, Mag- | 1910-00-912- 3690 [T4-T9 | Testing speed switch (bench
netic (or equival ent) test)
Vol tneter 0-300 | Model 904 (65092) [B-21 | [B-18l | Load neasuring unit test (bench
Vac test)
Power supply 208 B-Z1 8-18] | Load neasuring unit test (Bench
Vat, 3 phase 47- test)
430 Hz
\Wheat st one bridge| 3625-00-927- 4451 1 9-21 | Generator, renoval, disassenble
(or equival ent) and test
Megger 500 Vdc 5625- 00- 581- 2466 Electric sater notor repair
(or equival ent) [4-12 14-28| Electric starter inspection
and test
m2-2 | L4-1U| Battery charging alternator
i nspection and test
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TABLE 2-10 TOOLS AND SUPPORT EQUI PMENT, TEST, REPAIR CALI BRATI ON AND HANDLI NG ( CONT)

REFERENCE
NSN or ,
ltem Part No. Fig Par a Use
9-7 CGenerator, renoval, disassenble
and test
Doubl e Kel vin 9-27 Cenerator, renoval, disassenble
Bridge and test
Engi ne support 4910- 00- 808- 3372 [14-3 Support engine after renoval
St and (or equivalent) from skid base
Engine Stand Ad- |J22289-1 (33287) [TZ2-3 Support engine after renoval
apter plate (or equivalent) from skid base
Engine stand ad- |J22289-2 (33287) [T3=3] Support engine after renoval
apter plate spac- |(or equivalent) from skid base
ers
Engine jacking stud| 70-1419 (93742) [Z-1] 217 Support engine on skid base
support angle (or equivalent) hen renoving generator
Engi ne jacking stud 5/8-11x 1-1/2 [Z-1 [Z-11] Support engine on skid base
support angle bol [ts cap screw (or hen renoving generator
equi val ent)
Engi ne Jacking 70- 1420 (93742) [Z-1 [Z-T17 Support engine on skid base
stud (or equivalent) hen renoving generator
Cenerator lifting 70-1930-(12532) [Z-1] [Z-17 Provide generator |ifting point
eye bolt

Hoi st chain, 3 ton 3950- 00-292- 9879 -1 | [2-11 Lift generator or engine from
capacity (or equivalent) skid base

Di al indicator 5210- 00- 277- 8840 14-77) | [1T4-245 Fuel injection pump reassenbly
0-.1.00 (or equivalent)

Wench, socket 5120- 00- 596- 1199 [14-83] |installation of connecting rod
(or equival ent) cap screws
Wench, box 5120- 00- 930- 6346 [[4-47 | [14-79] | Torquing cylinder head bolts
cylinder short head (or equivalent)
Di al |ndicator J-21886 (33287) [T4-52] | Turbocharger end play radial
apdapt or Kent - Mbore (or
equi val ent
earing retainer| JD-274 (00713) (or [T4-55 | Turbocharger assenbly

instal lation tooll equivalent)

Magni fying glass| 6650-00-252-6271 [14-39] | Nozzl e assenbly valve
(or equivalent

Vol t age-fregnency| 6625- 00-498-9984| [I6-1] | [I6-22] | To evaluate set perfornance
Recor der (or equival ent
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Table 2-2. Generator Set Troubl eshooting

Mal f uncti on

Probabl e cause

Corrective action

L

2.

Engine fails to crank when
START- STOP- RUN switch
is moved to START position

Engine cranks but fails to
start

Defective crank relay
a (k).

b. Defective CR3 diode.

|n

Defective ring gear.

d. Starter motor brushes
worn or not contact-
ing properly.

e. Defective starter notor
sol enoi d.

L. Defective starter
not or .

a. Incorrect valve and
injector timng.

b. Valves burned or
sticking.

¢ Valve clearance
incorrect.

d. Covernor actuator
|.npr<y)erly posi -
tioned.

e. Defective solenoid

on fuel injection
punp.

L. Dc relay control
assembly (AS)
defective.

=

[=

|_U

¢ Check clearance. Adjust fuel

d. Check governor ([para 7-2],

[®

Wth START- STOP-RUN switch
&S%in START position, check for
4 Vdc across relay K3 (two
small ternminals) XL and X2 in set
sgecial hox If voltage is present,
check for voltage across relay

contacts, two large terminals.

If voltage is present, relay K3 is

defective. Replace relay K3
D 8- )]

Gin zraT%cless( to set special relay
assenbly (para 8-6).] Test diode
((j:_R3d( Repl ace defective
i ode.

Inspect ring gear. Replace defective
ring gear and 14-70).
Repl ace starter motor brushes
(para_I14-76, Jand fliq._I4-10].

Repl ace starter notor solenoid

Repl ace starter notor
and fig. 14-9).

Time as shown in [igure 14-34]

. Re)pl ace

Check val ves [(para 14-77)
valves [para [4-/7]and 14-79

injector (Cperator and Organ-
i zational Maintenance Mnual).

Adj ust governor act uator
H.
Repl ace defective solenoid
(hara 12-26])

_ NOTE .
Gain access to set special
relay assenbly.

Wth S2 in START position,
measure dc voltage between

A5 terminal 21 and ground stud
It should read 24 Vdc. Measure
dc voltage between A5 terninal
23 and ground stud. If no voltage

exists, replace dc relay control
circuit assenbly (A5) .
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Table 2-2. Generator Set Troubl eshooting (Cont)

Mal f unction

Probabl e cause

Corrective action

3

4,

5.

6.

Engi ne runs when START -
STOP-RUN switch is held
in START position, but
stoRls when switch is put in
RU

Engine runs rough

Engine runs erratically
or msfires

Engine runs but fails to
reach rated speed

(Es2d

=

|n

i

b

|n

=

|r|>

g

i

|n

=

e. Wrn canshaft bear -

.

Defective stop-
run relay (K).

Defective overvolt-
age relay (K2).

Defective fuel |evel
relay

Incorrect timing.

Defective fuel in-
jection punp.

Nozzle injector
assenbly mal
function.

Sticking val ves.

Bl own cylinder head
gasket .

Defective cylinder
sl eeve.

Defective piston.

Broken or bent
push rod.

I nproper fuel
ti ming.

| nproper gover nor
adj ust nent .

Defective fuel in-
jection punp.

Del et ed

i ngs.

| nproper  gover nor
adj ust nent .

a. Replace defective relay K in
generator control assenbly

[l [-3land 3-5).
b. Test overvoltage relay. Replace
defective relay .

C. Replace defective relay K8 in
the special relay assenbly

a Time engine as illustrated in
frgure 14-725)]

b. Check fuel injection punp
4§. Repair or re-
|

place fuel injection gurrp
(pera 13-at)and 14-45).
C. Repair or replace nozzle

injector assenblies
[13-380thru 14-41).

d. Check valves and springs I
(para. 1%77 Repair or replace
valves [para IZ_I-EZ thru 14-p78).

e. Replace cylinder head gasket
)

I. Replace cylinder sleeve (para
14-85 thru 14-87).

Repl ace piston assenbl ara
¢ 154)-81 thru 14-83). v (p

h. Inspect valve operating mech-

anism Replace defective push
fog. [para TE-77]

a. Time fuel iné'ection punmp
).

b. Adjust governor

C. Inspect fuel injection punp,
Repl ace or repair [para
14-44 and 14-15).

e. Replace canmshaft bearing
and 14-87).

a. Adjust governor ([para /-8J.

Change 5
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Table 2-2. Generator Set Troubleshooting (Cont)

Mal f unction

Probabl e cause

Corrective action

10.

Engine runs but fails t
reach rated speed.

(Cont i nued)

Low oi | pressure

Hgh oil pressure

Engine lubricating oil
consunption high

Engi ne noi sy

Lack of fuel.

=

Defective fuel in-
jection punp.

|<—>

Defective oil punp.

i

Vorn main bearing.

=

Defective oil regu-
lating valve ﬁml
pressure bel ow 45

psi).

Defective oil regulating
val ve. éml pressure

|<—>

above 45 psi)
& Pistons, sleeves or
ri ngs worn or
def ecti ve.
b.  Main bearings worn.

Ol leaks at crank-
shaft seals

|<—>

Main bearings worn.

i

b.  Connecting rod
hearings worn.

¢ Piston pins loose.

A Piston or rings

br oken.

|r|>

Timng gears worn.

Crankshaft journal s
eccentric or out of
round.

g.  Connecting rods
m ss. i ned.

Incorrect valve
adj ust nent,

|:'

T b. Check fuel Tevel.

Repl eni sh i f
necessary. (Qperator and organ-

i zational" maintenance manual ).
. Inspect fuel injection punp. Re-

a|r or replace as required

Cpara A ang 14-4b)

& Replace oil punp [(para _14-65
thru 14-67).

b. Replace main bearings [para
@]thru 14-87). !

g

¢ Replace defective val ve |n

cy(ljl rl]geé?)bl ock

Replace defective valve in cylinder

bl ock [(para 14-7/8] and 14-87).

Repl ace p| stons and rings (para.]
Repl ace

%/Ilnder sleeve ll'.ﬂil.llﬂ
thru 14-87).

b Replace naln beanngs
thru 14-

[ R(iﬁl g%e seal thru
requi red [(para T4-89]

requi red

Iace |

a ﬁlacel
b Rﬁ

C. Replace the piston or rings
[_!Mﬁthru 14-83),

[ Relace |stons or rings
RRra T8 thry 14-83).

Inspect gear fit and repl ace

gﬁarsifﬂr;eqmred
thru

f. Inspect crankshaft and repair

or) repl ace thru 14-
87).

I®

g. Realine connecting rods
[14-82]

h. Check valve adjustnent.
Adj ust valves (Qperator and
Organi zationl  Maintenance
Manual ).

2-12



Table 2-2. Generator Set Troubl eshooting (Cont)

Mal function Probabl e cause Corrective action
Engi ne noi sy i Flywheel [oose. L. Inspect flywheel attaching bolts
(Conti nued) - and tighten if required
[14-89] and 14-70).
Engi ne overheats a. Deleted
b. \Vater punp de- b. Repair or replace water punp
fective. thru 14-50).
¢. Radiator leaks or ¢. Repair or replace radiator
i's clogged. thru 12-4).
d.  Defective shutter d. Repair or replace shutter and
or shutter shutter [inkage
| i nkage. thru 12-4).
Engi ne |acks power a.  Defective actuator. a. IsRoI ate troubl e| [para_13-2).
epai r_or replace actuator
(bara 133]
b. Valves burned or b Isolate trouble [[para_14-77].
sti cking. Repl ace valves [(para 13- /7]
thru 14-79).
¢ Piston rings worn ¢. Replace piston rings
or defective. tﬁru 14-83).
d. Defective nozzle d_ Repair or replace nozzle
injector assembly. inject or assemly
thru 14-41).
& Defective fuel in- e. Isolate trouble [[para 14-43].
jection punp. Repair or replace and test
fuel injection punp. % ara 14-
43 thru 14-45 and 14-4 S)
L. Inproper engine L Time engine as shown in figure
timng. 14, 25,
Excessive generator a_ Defective valves. a. Isolate trouble
set vibration Repl ace valves [(para 14- 77
thru 14-79).
b. Fuel injector punmp b. Isolate troubl e [(para 14-43).
assenbly mal function. Clean, repair or replace
injectors (mﬁ.
¢ Loose flrmheel or ¢ Tighten flywheel bolts or
f1ywheel housing housing bolts
mounti ng. o
. d Inspehct vi brbatlon dadnpener.
d.  Loose vibration Tighten vibration danpener
danpener. 14-61 and 14-63).
a. Inspect turbocharger. Repair
Noi sy turho- a. Wrn turbochar ger or rebuild turbocharger (para
char ger beari ngs 14-52 thru 14-55).

Change 3 2-13




Table 2-2. Generator Set Troubl eshooting (Cont)

Mal function Probabl e cause Corrective action

14, Noisy turbo- b. Excessive turbo- b. Measure end play [(para 14-52].

charger (Conti nued) charger inpeller Di sassenbl e and add correct
end play. number of shins
and 14-55).
15.  Turbochar ger a. Wrn or broken a.  Inspect turbocharger. Replace
| eaks ol - turbochar ger shaft seal ring (
shaft seal thru 14-55).
ring.
b. Wrn or broken b.  Inspect turbocharger. Replace
- turbochar ger turbocharger oil pressure and
oil pressure drain seal rings
and drain seal thru 14-55).
rings.

16.  Excessive a Def_ebcti\_/e a. Inspeict vi brbatioln daérpener.
gear noise vibration Repl ace vibration danpener
afroundlfront danpener. 14-61 and 14-63).
of engine

b. Excessive tim b.  Inspect timn? gears
ing gear ﬁﬂ Replace timng
backl ash. gears and 14-75).

17. Low engi ne a Defective 2. Replace ﬁi ston rings [paral
conpressi on piston rings. [1&BT]thru 14-83).

b. Defective b.  Replace pistons ll!ﬂﬂ!lill and
pistons and 14-83) and cylinder sleeves
c?/linder [para T4-85]thru 14-87).
sl eeves.

¢ Leaking or ¢ Isolate trouble[{para 14-77].
def ective Repl ace val ves
val ves. thru 14-79).

18.  Main gener|ator & Excit<|ar- a Cneck| exciter regul a|tor Q@Z&H
output voltage regul ator Repl ace exciter voltage regulator
too low defective. thru 8-14).

b. Rotor assembly b. Check rotor resistance.
defect i ve. Check for shorts or .

grounds. Replace, repair
or rebuild if required
9-3,9 -4,9-6 and 9-7).
c. Stator ¢ Check stator resistance.
def ective. Check for grounds or shorts.
Repl ace, repair or rebuild
if required 9-3, 9-4,
9-6 and 9-7).
4. Exciter rotor d. Check exciter resistance.

defective.

Exciter stator
def ecti ve.

|r|>

|r|>

Check for shorts or grounds
(para 9-2]] Replace exciter
ifd defe)ctive. 9-6
and 9-7).

Check exciter stator resistance.
Cr%sholqrets| or grounds
[para_9-7)]. Replace exciter
stator [(para 9-519-6 and 9-7).
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Table 2-2. Generator Set Troubleshooting (Cont)

Mal f unction

Probabl e cause

Corrective action

18.

19,

2.

2.

22.

Main generator output
voltage too |ow

Mai n generator out put
0 high.

Main generator noisy.

Mai n generator frequency
fluctuates or drifts

Mai n %enera or fails t
flas

. Rotating diodes
def ect i ve.

Exciter-regul at or
def ecti ve.

a Defective
bearing.

b Generator fan
| oose or
defective.

a_ CGovernor system
def ecti ve.

[=

Engi ne mal -
functi oni ng.

Field flash

i

circuit defective.

Defective
exciter rotor.

[=

Def ective
exciter stator.

|<—>

Def ective
rotating diodes.

=

Def ective

|r|>

generator stator.

f_ Defective
speed switch.

g. Defective
excitation
assenbl y.

L. Check di 0d_-3). Re-
place diodes as required.
k/hmerator and Organi zat i onal

Intenance Manual).

Cneck exci ter requlator

Repl ace
exuter voltage re?ula

(para &10] thru 8-14)
A Replda%e(ig)earlng
and 9-6).

b.  Inspect generator fan.
T| ghten, repair or replace

fan (para 9-Z] 9-3 and 9-6).
?qevernor system [[para
pair or replace as

reqwred (para 7-3thru 7-6).
See items 4, 5 and 6.

i

[=

Check field flash relay (K5)

. Disconnect
hatiery negiatlve . Disconnect
J9 on reqgulator. Apply 24 Vdc
to termnals 13(+)and 15(-) on
A5 assenmbly. Check contlnmti/
between ternmnals 1-14 and 2-15
[f circuit is open, replace K5
relay on Ab. eck R219 and
CR207 in exciter requlator
[para 8-3]l. Replace defective

coEonents as required [para

i

[=

Check resistance of exciter rotor
Check for short or ground.
place as required. IM
9-3,9 -5,9-6 and 9-7).

Check resistance of exciter
stator. Check for short
or ground ([para_9-2JI

Replace as reqmred (para 9-7]
9-3, 9-5, 9-6 and 9-7).

Check rotating diodes [[para
[9-3]. Replace any de ect ive

diode [para_9-Z]and 9-6).

|<—>

=

e Check gen at&r E resis-
i for® s or g ound
|E]Elm .
’ ia|r or_rebuild as required.
(para 9-3.p

D -4,9-6 and 9-7).
Check $9-1

, normally open, for
proper operation .
g. Check R225 and R226
(para_8-17]I.

Change 5
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Table 2-2.

Generator Set Troubl eshooting (Cont)

Mal f unction

Probabl e cause

Corrective action

23, Frequency meter fails
to register.

Percent power neter
fails to register.

I 240

25 Units paralleling out of
phase (Bﬁ% (contactor
closing when parallel-
ing lights are bright).

26.  Renote sensing
i noperati ve.

a Fr e(iuency
meter
defective.

b. Frequency
transducer
def ecti ve.

t_  Engine speed
too Iow

[

Percent power

meter defective.

b. Thermal watt
converter
def ecti ve.

L Set operating
at no-Ioad.

Permissive paralleling
relay (K16) defective.

Local - Renote
voltage switch
(S5) on control
panel in |ocal
posi tion or
def ecti ve.

i

[=

Renpte sensing
leads not
connected to
sensing point.

|n

K6 relay de-
fective.

Control panel
relay (M)
conponent s
éRlO and CR1)
efective.

a. Replace neter and transducer
(Refer to Cperator and Organi-
zational Maintenance Manual).

b. Replace frequency meter and
transducer (Refer to Cperator
and COrganizational Miintenance
Manual ).

L. Raise engine speed to rated val ue.
(Refer to Qperator and Organiza-
tional Mintenance Manual).

a_ Replace neter (Refer to Operator
and COrganizational Mintenance
Manual ).

b Replace thermal watt converter
AL (para 3-7]

c_ Adjust load bank or apply Ioad.
(Refer to Qperator and QOrganiza-
tional Maintenance Manual ?

Measure ac voltage between 1

and 2 on K16. Wen lights
are the brightest, 120 volts
shoul d exist; voltage should
decrease toward zero, as
lights dim If voltage is

K, renove |eads from
relay pins 7 and 8. Measure
contmth across pins 7

and 8 while observing volt -
meter connected at pins 1
and 2. Continuity should
exist at 9 volts and below
There should be no continuity
at 9 volts and above. Replace
defective relay K16 [paral

[B-6land 8-7).

i

Place switch in correct position.
Check switch for continuity in
all positions. (Refer to Cperator
and COrgani zational Mintenance
Manual ).

[=

Check connections. Make correct
connecti ons,

|n

Check relay K6. Replace if
def ective and 3-10).

Replace R10 or CRL if defective
thru 3-5).

=
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Table 2-2.

Generator Set Troubl eshooting (Cont)

Mal f unction

Probabl e cause

Corrective action

21.

28.

29.

30.

3L

Cenerator runs at 130
percent or nore
rated current for
longer than 10 mnutes,
CB2 does not open and
overload indicator does
not light.

Cenerator runs at
overvol tage (130
percent. ~ Set does
not shut down and
overvol tage indi-
cator does not light.

Cenerator runs

under voItaPe (85 percent
of rated voltage or |ess).
CB2 does not open and
undervol tage indicator
does not ||th
(Cass | only)

Percent power neter
reads down scale with
2 or nore sets paral -
[ el ed.

Set starts but will not
run unless protection
bypass switch (S7)
is closed.

2 Defective overload
relay (Ki4).

b. Defective re-
sisters R23, R4
or R25.

c. Defective current
transformer CT1,
CT2 or CT3.

Defective overvol tage
relay K2.

Def ective undervol t age
relay Kil,

Reverse power relay
(K15) defective.

a_  Systemfault as
indicated by
fault indicator
panel .

b If no lamp s i
[ umi nat ed,
fault 1ndicat
test swtch t
ensure that all .
lams are working.

|
press
or

0
|

NOTE

If the corrective action in a and b above does not correct
the malfunction, proceed to determine if one of the fol-
lowing conponents are defective by placing junpers
across their contacts as foll ows:

¢ Qvervoltage
relay K2.

d. Low oil pressure
switch OP and high
cool ant temperature
switch WI.

a. Replace K14
and 8-7).

b. Replace resistor R23, R24 or
R25, if ohmeter test indi-

cates defect (fig._B8-P and 8-3).

Replace defective current’
transformer CT1, CT2 or
CT3 (para 6-7thru 6-8).

Repldac8e7§)vervol tage relay
and 8-7).

Repl ace undervol tage relay Kil
and 8-7)g- !

Measure dc voIta%e at K15 terminals
3and 4. It should be 24 volts
}posmve on terninal 3). Check
or Vdc at pins 1and 2. If 2 0r
more Vdc are present with 1 positive

re Iacg éeYV)erse pover relay
gjé and 8-7).

a. Correct indicated fault.

b. Replace any defective |anps.

¢. Termnals 3 and 4 of K2.

g Termnal 3 of K2 and 4 of AS.

Change 5 2-17



Table 2-2. Generator Set Troubl eshooting (Cont)

Mal f unction Probabl e cause Corrective action
e.  Fuel level e. Termnals 4 and 16 of AS.
relay K. NOTE

Start the generator set and open the protection
bypass switch S7. Remove the junpers installed in
¢, d and e above. If the set stops when one of the
junpers is renoved, that component is defective and
must be replaced. |f the set shuts down when the
junper in step d is removed test OP and W and
replace the defective component.

32 Paralleling DC relay control Wth set stopped, check resistance
||ghts, D4 circuit assenbly between A5 terninals 7 and 8 for
and/or DS5 (A5) defective. DS5, and terminals 19 and 20 for
will not light DS4. Resistance should be 7500
wWith S6in Chms 5.0 percent. If no continuity,
paral | el replace dc relay board (AS)
position and 8-7).

33 Inproper governor Current transforner Measure resistance of R23, Re4,
operation ?I. e, resistor hoard (A7) and R25 on A7 (located in pre-
l'oad sensing) defective. cise relay box on Cass 1, Mde

1 sets - in set sFecial box on
other sets). Replace any resistor
that does not read 7.5 ohms 0.5

percent (frg. 8-2 and 8-3).

34, Cenerator Governor resistor Check capacitor (Cl) on A6, between

set hunts board capacitor (O ) pins 5 and 6. Replace a defective
defective capacitor. (60 nfd non-pol arized)
(Cass | only) [frg_B% and 8-5).

35.  Min AC con- a.  Defective short 2. Check relay K13. Replace if
tactor (CB2) circuit relay defectiveand 8-7).
will not close K13.

b. Defective overload b. Check relay Kl4. Replace if
reload relay Ki4. defective.

¢. Defective reverse Check relay K15, Replace if
power relay Kib. ¢ defecti and 8-7).

d_ Defective under- d. Check relay KI1. Replace if
voltage relay Kil. defective. [[para 8-4 and
(Cass | only) 8-7).

e. Defective under- e.  Check relay K12. Replace if
frequencg def ective. [{para 8-§ and
relay Ki2. 8-7).

. Defective pernis- f Check relay K16. Replace if
sive paralleling - defective and 8-7).

relay Ki6.

o Defective contactor . Check switch S3. Replace if
switch S3. defective. [para 6-2].
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Table 2-2. Generator Set Troubleshooting (Cont)

Mal function

Probabl e cause

Corrective action

2 Defective electric

a. Isolate[{para_7-2).

3.  Electric governor not

controlling set. governor control

Adjust, repair or replace as
required and 7-4).

(Class | only) it
b.  Low hydraulic b. lsolatq (para 14-14 and correct
pressure. trouble. [(para 14-T5 and 14-16).
¢. Defective hydraulic ¢. Isolate[{para 13-2] ml .
actuator. Repair or replace actuator
as required thru 13-5).
37, Cenerator sets will not a. Covernor is not a.  For a Class 1 set, Precise,
parallel and share adjusted cor- refer to paragraph 7-2]
real (kw [oad. rectly.

b For a Qass 11 set, WUility,

b.  Fuel injection
refer td paragraph 14-45]

punp is not
adj usted pro-
perly.

Exciter regulator system
including the reactive
load sharing potentio-
meter (R29) is not cor-
rectly adjusted.

38, Cenerator sets will not
parallel and share re-
active | oad.

Ref er toor correct
adj ustment  procedur es.

NOTE

Addi tional troubl eshooting procedures
are contained in[Tabl'es _8-1] and 14-1.
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Section IV. REMOVAL AND | NSTALLATION OF MAJOR COVPONENTS

2-10. Ceneral.
This section contajns instructions for removal and
installation of nsjor conponents of the generator
set to facilitate repair and overhaul procedures.
Renoval of assenblies and repair and overhaul in-
structions are covered in subsequent sections of
this manual.
2-11. Cenerator Renoval.
See[frgure Z-1 for location of major conponents.

a. Disconnect the ground cable fromthe battery.

D. To remove the following refer to the Qperator
and Organi zational Maintenance Manual.

) Receptacle panels (as required).
2) Manual speed control.
Fault indicator.

Control cubicle.

) Rear grille.

6) Rear panels and doors.

7) Rear roof and corner posts.
8) Main load contactor.

9) Load terminal board.

(10) Reconnection hoard.

(11) Air cleaner.

¢. Seqfigure 6-2 for removal of main generator
| eads fromcurrent transformer assenbly. Before
renmoving current transformer assembly, tag 18
harness wires from terminal strip and identify the
| eads which are passed through the current trans-
formers more than once.

d. SeEpara 618 for removal of current trans-
former assennly.

e. O Class | sets only, remove the governor
control unit and nounting bracket. (See)
f. Renove the relay table group. (See[para 8-5.)

gf._ Remove generator. SeE figure 2-P and proceed
as 7d o

(1) Position engine [acking supports on the
engine” f1ywheel housing. Adjust ~englne fackl ng
stk.ugsbby hand until firmcontact is established with
skid base.

2-20 Change 3

(2) Insert generator lifting eFe bolt in top of
generator housing and attach suitable lifting device.

(3) Remove two screws and two flat washers
and two | ockwashers on each side of generator
housing near forward end and remove access cover
and screen.

(4) Remove 4 generator nounting screws, 8
washers and 4 nuts.

(5) Adjust jacking studs to support the weight
to.f h% he engine, approximtely 1/2 turn beyond hand
ight,

(6) Reaching through inspection holes in gen-
erator housing, bend lockstrips away from heads of
ei ght fan-coupling screws securing generator coup-
ling. Remove the screws to separate the engine and
generator at the coupling. Removal of these screws
also frees the fan. To facilitate access to the
screws, rotate the engine.

(7) Reaching through inspection holes in for-
ward end of generator, remove 12 rim cou’ollng
screws and washers around perineter of flange
mating engine to flywheel housing.

2-12. Cenerator Installation.

& Using a suitable [ifting device, position min
generator nounting pads in skid base and line up
generator mounting flange with flywheel housing.

b. Install 12 screws and washers through gener-

ator front flange into flywheel housing. Torque
screws to 35 foot-pounds.

C. Reach through generator inspection holes,
support fan to line up holes and install elght fan
coupling screws each with a lockstrip. Before
t|?hten|.ng meke sure lockstrip extension is in small
hol e ad! acent to threaded screw hole. Torque holts
to 110 oot-Founds. Bend Iockstrip corners against
screw head flats.

d. Install four main generator mounting screws
and washers and secure with four nuts and 8 washers.
Do not torque screws at this tine.

e. Loosen and remove engine support brackets.

f. Torque generator mounting screws to 440
f oot - pounds.

g. Install screen and access cover on generator
and secure with two screws, two flat washers, and
two | ockwashers on each side.

h. Seeand install relay table group in
reverse order of removal.
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i. On precise sets, install the governor control .
unit and nmounting bracket in reverse order of re- (3) Load terninal board.
mval  @T—7-T). (4) Main load contactor.

L. SeeTigure 8-3 and install current trans (5) Rear roof and corner posts.

former assembly in reverse order of renoval.

k. See[Tigure 6-2 and thread generator output

(6) Rear panels and doors.

cabl es through current transformers in reverse 7 Re "
order of renoval. Connect 18 tagged harness wires (7) Rear grill.
to termnal strip on transformer assenbly. .
P y (8) Control cubicle.
. Refer to the Operator and Organizational -
—~ N g (9) Fault indicator.

Mai nt enance Manual and install the follow ng:
(1) At cleaner. (10) Manual speed control .
(2) Reconnection board. (11) Receptacle panels (as required).
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m_ Connect tagged cables and harness wires to 0. Position jacking studs under rear of engine

lugs on rear of voltage reconnection panel. Mount an adjust to support engine veight (fig -
reconnection board i ih attaching hardvare on |eft Remove four fan coupling screWs [pard Z-L1)whi ch
side. Right side of panel will attach to load contac- jacking support bracket. Remove alternate fan
tor. Reconnect the ground cable to the battery. coupling screws only at this tine.

n. If the generator has been renewed or repaired h, Attach suitable lifting device to engine hoist
refer t, Section I1 and conduct the fol | ow brackets,

ing tests. i. Uncouple generator fromengine (para 2-17]
y Rendve t%e prenaq ning four coupl |gng ss oS, ] |
(1) Phase balance test. [, Remove two screws securing engine front
mounting bracket to skid base (f[Tq!__ZT%[].
(2) Regulator and governor stability and k. Hoist engine up and forward to clear genera-
transit response. tor, and lift out of skid base. Place engine on flat

surface with a supporting block under front support
or place in engine support stand.

2-13. Engine Renoval. . .
2-14. Engine Installation.

a. Drain the engine cooling and | ube systens ,t% Pl a%e jachkin studs on engine flywheel housing
and-the hydraulic sump, as instructed in the w . mounting. har warhe. el i i
ot i b. Hoist engine with suitable |ifting device an
K/)gﬁ[]zltors and Organizational Maintenance | ouer engi ne Ing Munting posi i on. g

c. As engine front nounting bracket nears en-
gagement with skid base, adjust ibacki ng studs, |ower
engine until it rests on the skid base and its flywheel
c. Drain fuel fromthe day tank and secondary housing mates with generator front mating flange.

fuel filters.

b. Disconnect the ground from the batteries.

d. Secure front mounting bracket with attaching
hardware. Torque engine mount bholts to 90-100

d. Refer to the (perator and Organizational f oot - pounds.
Mai ntenance Manual for sequential removal of the _
fol l owing itens: g. Couple engine to generator.

, f. Install relay table with attaching hardware.
(1) Crankcase breather cover and tubing.

g. Install control relay hoxes and excitation

(2) Rain cap and exhaust system system assenbly with attaching hardware.
3) Receptacle panels. h. Install top bracket with attaching hardware.
19) Feceptacle panel (TeIED)
(4) Housing and cooling groups. , ,

i. Install housing. Refer to the Cperator and
(5) Manual speed control. Organi zational Maintenance Manual and install the
(6) Interconnecting wiring harnesses. fol' o ng:
(7) Fuel filters, day tank, mounting bracket, (1) Wnterization kits (if installed).

and related fuel Iines. _ .
(2) On precise sets only, hydraulic sunp and

(8) Engine drain lines. filter.
il (9) On precise sets only, hydraulic sunp and (3) Engine drain Iines.
ilter.
4) Fuel filters, day tank, ting bracket
(10) Wnterization kits (if installed). and rel(at)ed lfjﬁe| ||in§8rls 2 tank, Tonting bracke
e. Renove al| conponents of the relay table (5 Interconnecting wiring harnesses.
group and load connection group as instructed in
(6) Manual speed control.
f. Remove the top bracket fromthe lifting frame 7 Housing and cooling aroups.
assenbly. ({0 1ET) 1) Fousing o o

(8) Receptacle panels (as applicable).

Change 1 2-23
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(9) Rain cap exhaust system
(10) Crankcase breather cover and tubing.

2-15. Engine Cenerator Assenbly Renoval.

inCparagraphs 2-111a thru 2-11 f and 2-13 a thru 2-13 f.

b. Insert the lifting eye in the socket on top of the
generator.

a. Follow all instructions for disassenbly given

[ Aﬁt.ach g suLtabledlifhting devi ce tlo. fth‘e front
engine hoist bracket and the generator lifting eye.
(24

d. Remove the four screws securing the generator
to the skid base.

e. Renove two screws securing the engine front

support to the skid hase.
f. Hoist assenbly up and out of skid base. Place

on aflat surface with supporting block under engine
front support.

2-16. Engine Generator Assenbly Installation.
Install and reassemble in reverse order of renoval.

Torque engine mount bolts to 90-100 foot - pounds
and generator mounting bolts to 440 foot- pounds.

2-25
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CHAPTER 3

CGENERATOR SET CONTROLS REPAI R | NSTRUCTI ONS

Section |.

3-1. General.

This chapter includes repair instructions for the
fault indicator ﬁanel and the control cubicle. Test
procedures for the control cubicle include individual
tests for the converter, control hox, relay assem
bly, frequency neter and transducer, ac wattneter
and ac ameter,

| NTRODUCTI ON

3-2. Generator Set Controls Description.

The generator set controls are mounted at the rear
of the set, and provide all nonitoring and control
devices required to operate the set. Controls con-
sist of the fault indicator panel, the control cubicle,
and the manual throttle control. Refer to the Qper-
ator and Organizational Mintenance Manual for
manual throttle control repair instructions.

Section 1. FAULT | NDI CATOR PANEL

3-3. Renoval, Disassenbly and Repair,

~a_Removal . Refer to Operator and Organiza-
tional Maintenance Manual and remove the fault indi-
cator panel.

~b. Disassembly. See[figures 3-1 and 3-2 and
di sasséntie The fault indicator panel.

C. Repair. Proceed as follows

(1) Cean all components with |ow pressure
c|onphressed air, or wipe clean with dry, lint free
cloth.

(2) Inspect for broken fusehol ders, cracked or
broken I'anp hol ders, damaged wire insulation, bro-
den wires and bent or broken connector pins.

(3) Remove any conponents that show visual
damage, such as broken fusehol der, or broken |anp

hol der (fiig._3-1)..

(4) Replace circuit board if broken, cracked
or distorted.

(5) Resistors may be checked by breaking con-
nection at one end to prevent feedback resistance
and touchi n?] both ends with ohmeter probes. Re-
sistors RL through R0 (f[g 1:2! should read 2. 2K
ohms +10 percent. Resistors Rl through R20
should read 1K ohms £10 percent. Any variation
in excess of 10 percent indicates that the resistor
should be replaced. If any connections are opened
or bared for test purposes or if any defective com
ponents are replaced, the affected area must be
coated with polyurethane resin to prevent oxidation
or other corrosion. The coating nust be of a mini-
num thickness of O 007 inches and air bubble entry
into the applied polrurethane must be controlled so
that the legibility of conponent coding and identifica-
tion is not inpaired. The polyurethane resin to he
utilized will correspond to ML-1-46058 grade S
Type PUR

(6? Unplug relay 17, (fig—311) in fault indica-
tor panel and check resistance of relay coils with
ohmet er probes across pins 3 and 7. Reading
should be 300 ohms 110 percent. Replace relay if
variation exceeds 10 percent. Plug relay into cir-
cuit board.

(7) Rebuild wiring harness if inspection re-
veal's 30 percent or nore defective wires. Wring
harness rebuilding instructions are described in

Qt herwi se replace damaged wires.

3-4. Reassenbly, Testing and Installation.

a. Reassenbly. 3-1 and 3-2 and re-
assenmbl'e the fault indicator panel.

b. Testing. _-2. To test the fault in-
di cat or pane?, proceed as fol | ows:

. &)1) Connect 24Vdc, positive to pin A of ter-
m nal Dboard.

(2) Connect 24Vdc negative to pin B and case.

- (3) Qperate reset switch. Al lights shoul d
i ght.

4) Connect pin Cto pin D. Low oil pressure
light should Iight.

_ (5% (pen C to D connection. Low oil pressure
lights should remain on.

_ (6) Connect pin Cto pin E Lowoil pressure
light should remin on.

(7) %Jerate reset switch. Low oil pressure
light should go out and overspeed switch should |ight.

3-1



Screw

Fusehol der
Switch

Ti edown strap
Ti edown strap

Ao

3-2 Change 7

6. Capacitor
7. Lanphol der
8. Cover

9. Screw

0. Cover

Figure 3-1.

11.
12.

13.
14.

15.

Screw
Plate assembly

Screw
Conponent board
assenbly

Screw

Fault Locating Indicator

16. Washer

17. Rel ay

18. Screw

19. Wring harness
20. Chassis
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Figure 3-2. Assembly, Fault Indicator
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TM 5-6115-545-34

(8) Repeat paragraphs (5), (6), and (7) above for other
lights, comecting pin Ctopins F, G H I, K L M and N

Section 111.
3-5. Removal, Disassenbly and Repair.

WARNI NG

To avoid serious injury to personnel before do-
ing any work in the control cubicle, be sure all

pover circuits are disconnected. Never work in
the control cubicle while the engine i's running.

Killing voltages are present.

a. Removal. Refer to Qperator and Organi-
zational Mintenance Manual and remove the control
cubicle.

b. Disassenbly. Refer to Cperator and Organizational
Mai nt enance Manual and di sassembl e the control cubicle,
See [fTqure 3-3] and disassenble the relay assenbly.

c. Repair. Proceed as follows:

(1) Cean all conponents with low pressure conmpressed
air, or wipe clean with dry, lint free cloth.

(2) Inspect for broken fusehol ders, cracked or broken
lanp hol ders, damaged neters, broken terninals on com
ponents, damaged wire insulation, broken wires and bent
or broken connector pins.

(3) Replace any components which show visual damage,
such as cracked or broken meters, broken lamp hol ders, or
cracked or broken switches and rheostats.

(4) Inspect control panel relay assenbly for damage.
Repl ace conponent (fig._3-3) if damage is evident. If any
connections are opened or bared for test purposes, or if any
defective conponents are replaced, the effected areas and
conponents nust be coated with pol yurethane resin to pre-
vent oxidation or other corrosion. The coating must be a
mni mum of 0.007 inches and air bubble entry into the ap-
plied polyurethane must be controlled so that the legihility
of conponent coding and identification is not inpaired. The
pol yurethane resin to be utilized will correspond to ML-
|-46058 grade S, Type PUR

3-6. AC Vattneter Convertor Testing.

To test the ac wattmeter of the control cubicle proceed as
fol I ovs:

a. Connect a master 3-phase wattneter of known

B accuracy (1/2 of 1 percent) and a suitable variable load to
the output of terminal lugs of the generator set.

34 Change 8

¢. Installation. Refer to Cperator and Organi zational
Maintenance Manual and install the fault indicator.

CONTRCL  CUBI CLE

b Start the generator set.

¢. Vary load and conpare the readings of the ac watt-
meter on the set with readings of the master wattneter.

d. The operating set wattmeter error nust not exceed 10
percent of full scale value. If it does, replace the ac vatt-
meter. If it does not, proceed to[para 3-7

3-7. Transducer Testing.

To test the control cubicle watt transducer, proceed as
foll ows:

a. Connect the watt transducer to the test equipnent

as illustrated iffroure 3-4 Use a calibrated %of rating
meter.

b. Adjust all autotransforners T1, T2 and T3 to their
MN positions.

¢. Cose switch SL and open switches S2 and S3.
d_ Energize the power source.

g. Adjust T1 until 600 millianperes is indicated on am
meter AL The %of rating meter of known accuracy should
indicate approximtely 33%

f. Close switch S2 and adjust T2 until 600 millianperes
is indicated on ameter A2. The %of rating meter should
indicate approxi mtely 66%

0. Close switch S3 and adjust T3 until 600 millianperes is
indicated on ameter A3. The %of rating meter of known
accuracy should indicate 100%

h__Replace the thermal watt transducer if it does not
satisfy the above requirenents.

i. If the transducer meets the above requirenents,

replace the wattneter.

3-8. AC Ameter Testing.
To test the ac ameter of the control cubicle, proceed as
foll ows:

2. Connect a suitable master ac current meter in series
wth the set ac current meter.

h_Start the unit and connect a variable load to the output
terminals and compare the readings of the two meters.

¢. The generator set ac ammeter error must not be
greater than 2 percent of full scale value. If it is, replace
the ac ameter.
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Figure 3-3. Relay Assembly

8. Screw

9. Nut

10. Washer

11. Termina board
12. Rectifier

13. Resistor

13A. Capacitor
. Boaapard

14.
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Figure 3-4. Control Cubicle Transducer, Test Setup

3-9. Frequency Meter and Transducer Test.

To test the frequency meter and transducer of the control
cubicle, proceed as follows:

NOTE

The frequency meter and transducer are a
matched set and must be tested as a set.

a. Connect a variable frequency 120 Vac sinusoida input
to the ac side of the frequency transducer,

b. Connect a master frequency meter across the input.
The master frequency meter shall have inaccuracy of a
minimum of 3/4% or greater of the set frequency meter and
transducer (1/20 of | percent).

¢. Vary the frequency from lowest scale reading to full
scale reading.

d. The error at any point infrequency meter shall not be

greater than | percent.

e. If the above requirements are not satisfied, replace
both the frequency meter and transducer.

3-6 Change 8

3-10. Control Box Relay Testing.

To test the control box relay assembly of the control cubicle
(sedfigure T-T) and proceed as follows:

CAUTION

When applying the 120 Vac to control box relay
assembly terminals, insure correct placement of
power supply leads. Damage to other com-
ponents could result if leads are inadvertently
misplaced.

a With no power applied, check continuity across follow-
ing terminals of the control box relay assembly: terminals
10 and 11; 5 and 6; and 1 and 3 {fig.I-[).

b. Apply adc voltage of 24 volts to terminals 2 and 8.
The normally open contacts between terminals 7 and 9, and
the normally closed contact between terminals 1 and 3
should transfer [(fig. I-]).

¢. Apply an ac voltage from 50 to 80 volts, 50/60 Hz or
400 Hz to terminals 4 and 12. The normally open contacts
between terminals 4 and 6, and terminals 10 and 12 and the
normally closed contacts between terminals 5 and 6, and
terminals 10 and 11 should transfer [(fig. I-I).



d. Connect 120 Vac 60 Hz power supply to term-
inals 4 and 12 of the control box relay assembly.

Measure voltage at terminals 6 and 10. Voltage
should be 120 Vac (fig. I-7).

€. Measure dc voltage across relay K6. Voltage
should be above 18 Vdc (fig. 1-1).

3-11. Control Cubicle Wiring Harness.

Rebuild wiring harness if inspection reveals 30 per-
cent or more defective wires. Wiring harness re-
building instructions are described in
Otherwise replace damaged wires.

3-12. Control Cubicle Reassembly, Testing and
Installation.

a Reassembly. Refer to Operator and Organi-
zational Maintenance Manual and reassemble the
control cubicle.

b. Testing. Refer to the Operator and Organi-
zational Maintenance Manual (Control cubicle,
s thematic diagram) to test the assembled control
cubicle.

(1) The following control cubicle component
tests are described ir[m through 3-10
respectively .

Ac Wattmeter

Converter

Ac Ammeter

Frequency meter and transducer
Control box relays

(2) Wiring test.

(a) Using an ohmmeter, check the wiring
from each-pin of receptacle J1 to the last point of
its connection.

(b) Where the wiri gg of two or more pins
of the receptacle can be tested by a switch closure,
close the switch and complete the teat. After com-
pleting the test, return the a switch to its normal
position.

(3) Oil pressure gage test.

(a) Connect the positive lead of a variable
dc power supply, adjusted for 28.5 Vdc, to pin small
w of receptacle J1.

(b) Connect the negative lead of the power
supply via a 0-50 ohm 100 watt potentiometer ad-
justed for 15 ohmsto pin V or receptacle J1.

(¢) Turn on the power supply and wait 3
minutes.

(d) After 3 minutes have elapsed, the ail
pressure gage should indicate 60 psi.

(e) Turn off the power supply and disconnect
the test circuit.

(4) Water Temperature gage test.

(@) Connect the positive lead of a variable
voltage dc power suppl?/, adjusted for 28.5 Vdc, to
pin small w of receptacle J1.

(b) Connect the negative lead of the power
suppli/ via a 0-2K ohm S watt potentiometer adjusted
for 917 ohms, to pin W of receptacle J1.

. (¢) Turn on the power supply and wait 3
minutes.

(d) After 3 minutes have elapsed, the water
temperatike gage should indicate 180 degrees F.

e) Turn off the power supply and disconnect
the test cgr_c)uit. P PRy

(5) Fud Level gage test.

(a) Connect the positive lead of a variable
voltage dc power suppl¥ adjusted for 28.5 Vdc, to
pin small w of receptacle J1.

(b)) Connect the negative lead of the power
supply via a 0-50 ohm 100 watt potentiometer adjust-
ed for 15 ohmsto pin X of receptacle J1.

. (¢) Turn on the prover supply and wait 3
minutes.

~ (d) After 3 minutes have elapsed, the fuel
level indicator should indicate one-half tank

e) Turn off the power supply and disconnect
the test cgr_c)uit. P PRy

(6) Total Time indicator test.

(8) Connect the positve lead of a variable
voltage dc power supply adjusted for 28.5 Vdc , to
pin small w of receptacle Jl.

(b) Connect the negative lead of the power
reapply to pin small r of receptacle J1.

(¢) Turn on the power supply.

(d) Observe the tenths column of the indica-

tors digital read out.

) %g) The indicadicator shall display one-tenth
after six finutes of operation.

(f) Turn off the power supply and remove
the test leads.

3-7



(7) Panel light test.

(a) Connect the positive lead of a variable
voltage dc power supply, adjusted for 24 VVdc, to pin
small v of receptacle J1.

(b) Connect the negative lead of the power
supply to pin small r of receptacle Jl

(c) Place the PANEL LIGHT switch to the

ON position and observe the illumination of three
panel lights.

(d) Place the PANEL LIGHT switch to the
OFF position.

(e) Turn off the power supply and disconnect
the test leads.

(8) Air cleaner condition light test.

(a) Connect the positive lead of a variable
voltage de—power supply, adjusted for 24 Vdc to pin
small ¢ of receptacle J1.

(b) Connect the negative lead of the power
supply to pin small r of receptacle J1.

(¢) Turn on the power supply.

(d) The AIR CLEANER CONDITION light
does not Illuminate,

(e) Depress the AIR CLEANER CONDITION
light, the light illuminates.

(f) Turn off the power supply and connect
the position lead to pin small u of receptacle J1.

(@) Turn on the power supply.

_ ~ (h) The AIR CLEANER CONDITION light
illuminates.

(i) Turn off the power supply and disconnect
the test leads.

(9) Circuit breaker light test.

(a) Connect the positive lead of a variable
voltage dc power supply, adjusted for 24 Vdc, to
pin small v of receptacle Jl.

(b) Connect the negative lead of the power
supply to Fin small r of receptacle Jl.

(¢) Turn on the power supply.

_ (d) The CKT. BRKR. light does not illum-
inate.

(e) Depress the CKT. BRKR. light, the
light illuminates.

~ (f) Turn off the power supply and connect
the position lead to pin small a of receptacle J1.

3-8

(g) Turn on the power supply.
(h) The CKT. BRKR. light illuminates.

(i) Turn off the power supply and discon-
nect the test leads.

(10) Battle short light test.

(a) Connect the positive lead of a variable
voltage dc power suppy adjusted for 24 Vdc, to pin
small v of receptacle J1.

(b)) Connect the negative lead of the power
supply to pin small r of receptacle J1.

(¢) Turn on the power supply.

_ ~ (d) The BATTLE SHORT light does not
illuminate.

(e) Depress the BATTLE SHORT light, the
light illuminates.

~ (f) Turn off the power supply and connect
the position lead to pin R of receptacle J1.

(g) Placethe BATTLE SHORT switch to
the ON po3tion, the BATTLE SHORT light illum-
inates.

(h) Placethe BATTLE SHORT switch to
the OFF position.

(i) Turn off the power supply and discon-
nect the test leads.

(11) Synchronizing lamp test

(a) Connect one lead of a 120 Vac power
supply to pin J of receptacle J1.

(b)) Connect the remaining lead of the
power supply to pin G of receptacle J1.

(¢) Turn on the power supply.

(d) Place the unit operation switch to the

PARALLEL position.

e ) One of two synchronizing lamps (D$4
shall iIIEJml)nate. sy J Ps (DS4)

_ (f) Place the unit operation switch to the
single unit position.

Turn off the power supply and discon-
nect the t(egt)l eads. P PPl

(h) Repeat the procedure b (11) (a) through
(g) for the-second synchronizi n% lamp (DS5) utiliz-
ing pins K and H of receptacle J1.
(12) DC ammeter test

(a) Connect a Simpson 260 or equivalent



ohmmeter, with the R x 10,000 scale selected, to
pinsZ and Y of receptacle J1.

(b) With the positive lead connected to pin
Y and the negative lead to pin Z, the ammeter will
read approximately 6 amperes up scale.

( ¢) Reverse the connections at receptacle
J1 so that the positive lead is connected to pin Z and
the negative lead is connected to pin Y.

(d) The ammeter will read approximately
6 amperes down scale.

(e) Disconnect the ohmmeter and test leads.
(13) Voltage adjusting rheostat test
(a) Connect a Simpson 260 or equivalent
ohmmeter; with the R x 100 scale selected, across
pins small z and large U of receptacle J1.

b ) Place the VOLTAGE SENSING switch

to the LOCAL position.

(c) Rotate the VOLTAGE ADJUST rheostat
from stop to stop, the resistance will vary from O
to 250 + 10 percent ohms,

(d) Rotate the VOLTAGE ADJUST rheostat
until 125 ohms are indicated on the ohmmeter and
disconnect the test leads.

(14) Frequency adjust rheostat test

(a) Connect a Simpson 260 or equivalent
ohmmeter; with the R x 100 scale selected, across
pins N and T of receptacle J. The resistance in-
dicated should be 500 ohms + 10 percent.

(b)) Remove the test lead from pin T and
placeitin pin M.

(c ) Rotate the FREQUENCY ADJUST rheo-
stat from Sto(g) to stop, the resistance should vary
from 0 to 500 + 10 percent ohms.

c. Installation. Refer to Operator and Organi-

zational Maintenance Manual and install the control
cubicle.

3-9/(3-10 blank)






CHAPTER 4
HOUSING GROUP REPAIR INSTRUCTIONS

4-1. General.

The engine generator set housing provides a pro-
tective enclosure during set operation or stora%e.
Doors permit sufficient access to all areas of the
engine generator set for operating and routine main-
tenance procedures.

4-2. Housing Removal and Cleaning.

Refer to Operator and Organizational Maintenance
Manual.

4-3. Housing Inspection, Servicing, and Repair.

a. Refer to Operator and Organizational Mainten-

ance Manual for inspection and servicing procedures.

b. Repair any minor sheet metal dents in doors,
covers, and panels.

c. Sheet metal tears can be repaired by welding.

d. Paint scratches that reveal bare metal or
paint that is removed during repair should be touched
up as follows:

(1) Smooth edges of remaining paint with fine
sandpaper.

(2) Clean area with Federal Specification P-
D-680 solvent and wipe dry with clean cloth.

~ (3) Treat area and paint in accordance with
service requirements.

e. Replace any cover, door, panel, or hardware
that is damaged beyond repair.

4-4. Housing Installation.

Refer to Operator and Organizational Maintenance
Manual.

4-1(4-2 blank)






CHAPTER 5

WIRING HARNESS REPAIR INSTRUCTIONS

5-1. General.

Electrical interconnection of control devices and
indicators is accomplished through wiring harnesses.
Wires in the harnesses are bundled and secured to
prevent unnecessary movement and chafing, and to
conserve space. Internal wiring harnesses for the
relay boxes, kits and other electrical assemblies
are also provided in this section.

5-2. Wiring Harness Removal and Inspection.

a. Refer to Operator and Organizational Mainten-
ance Manual for harness removal procedures.

b. Refer cooperator and Organizational Main-
tenance Manual for inspection procedures.

5-3. Wiring Harness Repair and Rebuild.

a. Repair.

(1) Repair procedures for individual wires are
covered in the Operator and Organizational Mainten-
ance Manual.

(2) If awiring harness has sustained damage
to 30 percent or more of the wires in the harness,
the wiring harness must be completely rebuilt.

b. Rebuild.

(1)[Figures 5- through 5-40 are illustrations
of the wiring harnesses installed on the generator
Set.

(2) Each illustration includes a wire run list
yroviding wire origination, destination, identifica-
ion number, wire Tength, and preparation require-
ments, and end preparation. Find numbers
(circled) related to specific components.

_ (3) Refabricate anew wire harness using the
illustration for dimension and the wire run list for
proper wire connection.

(4) If awiring harness cannot be identified,
compare it with the illustrations until proper identi-
fications made. Check numbers stamped on wires

ainst those in the wire run list to insure proper
identification before proceeding with refabrication.

(5) Wiring shall be neatly laced through the
use of self-locking nylon straps, located at intervals
goéati? exceed three inches, and also at each wire

reak out.

~ (6) Soldering shall be in accordance with re-
quirement 5 of MIL-STD-454 using SN60 solder.

~(7) Wire numbering shall be in accordance
with MIL-W-5088, except that length between ad-
jaccﬁnt groups of numbers shall not exceed six
Inches.

(8) Cut insulation tubing in one-half inch
pieces and install around wires at pins of connec-
tors and receptacles.

(9) Install nylon filler plugs MS25251-16 in
unused openings of connectors.

5-4. Installation.

Refer to Operator and Organizational Maintenance
Manual for installation procedures.
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NOTES:
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O AT PLCIOOIC INTERVALS NOT 7O EACECDO THEEE  NCHES.
SHRLL B& /N FECOLONNCE s0/7H
LEQUIREMENT 5 OF M/it- S7O I,

G AW CE NUMBERING SNRLL BE /N ACCOCOINCEL ceryal AL - Ende

CACEPLY THRT LENSTN BETHEEN SONCENT GLOURPS OF
NUMELX®S SHAL NOF ENCELD SoX /JAMCNES.

3 Sccoece/nG

T NSTAL NYLON F/LL&8 PedS®) N UMUSED

OF CONNECTOR BLUSIHWANG,

O NN ING S
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Figure 5-1. AC Power Control 50/60 Hz Wiring Harness
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NOTES :

[ INTECACET OCHINE FPEL M/L-STL-/00

2 410 wiEQQD) SHALL BE WEATLY LACED INTO AN LSS

THOO SN TAE LSE OF SEir-LockiNG wVionw STeams OO,
LACING STRAOS SHA BE LOCATED BT ELCH W/l
BRERAK-OUT ANO A7 PELIDO/C /INTELVHLS Yo7 TO
EXCEED THEEE IVCAES.

3. SocofR/NG SARLL BE /N RCCOLORNCE M/ITH

REQUILEAMENT 5 OF #/d-570 ~954.

. WIRE NUMBERI/ING SAHALL &E /¥ FCC OCORANCE wirs/

MIL- -5088 EXCERT THAT LENCTH BETNELEEN
ROSRCENT GKGELOUPS OF NUMBELS SAALL NOT £NCELD
S/IX /NCHES.
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Figure 5-2. AC Power Control 400 Hz, Wiring Harness (Sheet 1 of 2)
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R g an | SIEE | LensTH otor | srom | EnO T T T Eap
wWike NO REF REF bt SN PRE F Y | ARE L
D200/6 /6 4/.00 | BLK mMKG | PIO-A |SOLDER (78/6-9 | %5
52/076 i 42.00 I 2r0-8 V (78/67 T ]
D220/6 1 43.00 Pro0-C 78/6-5 ]
X/7E76 L 40.50 Pl0-0D 78/6-/0 | (5
XTEI6A 72.00 PIO-E 786-7| (o)
X8E /6 8 72-09 PIO-F 786-8, |
X 14 HI6 72.00 PIO-6 TB6-/ |
XI5A/6 7z .50 Plo-H | T86-2] 1 |
X/6H16 72.00 | P/0-L 786-3| (&) |
X/BE1G 4).50 | | PIO-J |7876-81 &
| XI9€/6 | 42.50 | . Pr0-K 78/6-6 1 (5)
' X978/6 | 47.00 | ' PIO-M ; P4/-E | SOLOER
_X98G/6 | 16 | 47.00 | BLK mKG | Plo-N | | P4/-F Soivce
PESMNIZN| 12 55.00 | REC MKG | Pig-0 Gwo STUD] (D |
1 P638/6 /G 47.00 | RED MK6 | Plo-U P4I-A |SILDER |
X/95M/6 A 38.50 | BLK mMKS | Pro-V 78/6-/4| (5) |
X/94F/16 | j 39__0 BLk mMKG |Pra-w 78/6-/3 | (51 |
Pssorse |1 47.00 | REO MKG | p/0-2 ~4-8 |Soloér |
PEOXX /6 | 47.c0 [ PIO- & Par-y |
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[ X96P 16¢ ) 72.00 | BLX MKE | PI0- ¢ 786-9 | (o
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B ? 72.92 4 A/0-9 L 7B6-6 |
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KII0£ 16 ’ 47.00 PI0-h | P4/ H [Sotoer |
X2/S/6 A 46.00 A10-X c8z-A/ | (o |
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PI508/6 ] 47,00 y Pl0-R ] pAl-N ,
PI5/8/6 /6 47.00 | BLK MKG | P/O-P |SOLDER | p4/-P |SocpEr

ME 6115-545-34/5-2(2)

Figure 5-2. AC Power Control 400 Hz, Wiring Harness (Sheet 2 of 2)
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Figure 5-3. AC Power Control 50/60 Hz,
Wiring Harness
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INTERPRET DORAWINS PER MIL-STD-/00.

SOLOERING SHALL BE IN HCCORDANCE WK REQGUREMENT & OF ML -STD- 459
WIRE NUMBERING SHALL BE /N ACCORDANCE WiTH MI-W - 5088, EXCEPr
THAT LENGTH BETWEEN ADJACENT SROUPS OF NUMBERS SHALL NOT EXCEED
SIX /INCHES .

Figure 5-4. DC Power Cables Wiring Harness (Sheet 1 of 2)
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1 83uey) g-¢

DASH S/2E
NO W/RE MO, LEMETH| COALOR FRoM PREP 70 PREP

END END

REF

PrROFO 1/o /8.50 | RED Mxs | 87/-(-) 872-(+)
PI40EO /o 50.00 |RED MAG|8T1-(+) L4-(+)

PSSOCON | //o | 54.00 |RED rmsiBre~(-) | (2) lai-(-)

PI4OvO /0 59.50 |RED MKG [SRi-(+) [SOLDER L4 - (+)

WY WY WY W)~

iPSsovoN | //o 53.75 |[RED MKG [SRI-(-) |SOLDER |871-(-)

! | NS , LEEVWNG , - 75 20, REO |/MK -T-23053/5

6| &8

418 M/348C]1-[8 |AR | CABLE, -7/0, coiamR &iAcx |M-C

3 MS85036 34 | 2 | TERMNAL , LUS, CRIMP STYIE | MU-7- 7928

2| c 70-/587-2 ! | CLAMP TERM , BATTERY

/] ¢ [} 70-/58/-/ ! | CLar® TERM , BATTERY
£/MO)! COOE oW ~Rr OR ery NOMENCLATURE

»o. 10ENT |sre| mewnevive a0 |ageo] ot _arscasoriw SHCIAATAN | MArESOA

L/IST _OF MATER/A ]

ME 6115-545-34/5-4(2) CI

Figure 5-4. DC Power Cables Wiring Harness (Sheet 2 of 2)
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01-§

7 1AR |STRAP, CABLE, ADJUSTABLE B
& |AR [INSUL. SLEEVING, .1251D, BLK  |M-I-23053/5,CiAss T
S _|AR IW/RE, AN-16,COLOR WHITE _|MIL-w-5086/2
4 | 3 |PLUG,END, SEAL, ELEC CONN
| 3 | 9 | TERMINALLUG,CRIMP STYLE -
pa !/ _|CONNECTOR,PLUG, ELEC,STR
I | 3 |CONNECTOR,RECPT.ELEC, STR
FIND |QTY NOMENCLATURE CDEA I IrAT 1NN
NO. JREOD OR DESCRIPTION SFELIFILATIVN
LIST OF MATERIAL
WIRE NO, [SIZE REF|LENGTHREF| COLOR | FROM |END PREP| TO  |END PREP
X96AAIG | 16 44.25 | BLK MKG| PI5-A [SOLDER | J45-D [SOLDER
X936 BBI6 PI5-E J46-D
X96CCIG Pi5-J J47-D
X98AAIG PI5-8 J45-C
X98BBI6 PIS -F J4G-C
X98CCl6 PI5-K J47-C
qrym PI5-C J45-B
Ki11BBI6 PI5-G Jd6-8
Kiliccle PIS-L Ja1-B
KI12AAIG IR PIS-D JT45-A
Kl{2BBI6 PI5-H T46-A
Kilzccio 44.25 PI5-M J47-A [SOLDER
X12GGIeN 47.50 PI5-P Y J55-s| @
X9GG/6C 47.50 P15-S |SOLDER [CB3-] "
XIOOAlG | /6 8.00 |BLK MKG |CB3-2| (3) [J55-C "

Figure 5-6. Convenience and Paralleling, Wiring Harness (Sheet 1 of 2)

ME 6115-545-34/5-6(1)



31.50

J4?\/6'

> - 23.00

NOTES:
I INTERPRET DRAWING PER MIL-5TD-100.

2. ALL WIRE SHALL BE WEATLY LACED INTC HARNESSES
THROUGM THE USE OF SELF-LOCKING WYL ON STRAPS.
LACING STRAPS SHALL BE LOCATED AT EACH WIRE
BREAK-0UT RANVO AT PERICOKC INTERVALS MDY TO
EXCEEDL THREE /NCHES.

8. SOLOERING SHALL BE /N ACCORDANCE W/ITH
REQUIREMENT 5 OF MIL-STL-9549.

4. WIRE WUMBERING SHALL BE IN ACCORDANCE W/ITH Mit-W-5088,
EXCERPT THAT LENGTH BETWEEN ADJACENT GROUFPS OF
NUMBERS SHALL NOT EXCEED S/X /NCHE S,

5. CUT INSULATION TUBING IN HRLF-INCH PIECES AND
INSTALL AROUND WIRES AND PINS AND RECELTACLES.

Figure 5-6. Convenience and Paralleling, Wiring Harness (Sheet 2 of 2)

fe>————— 15,00 ‘———I
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10.00
TERM(NATION TERMINATION - [ igoP{'A%.ES
wine | coLor
wiRE FIND FIND
no. | FFOM ¥O. To KD, ol EELL L
1 112-A i | XFQ — U | RED-WHT . 4 20 15 21 © 22 23 e 1 28
2 J12-8 ) Si-2 — 4| cRN-wnT SEE NOTE &
3 J12-C ] XK1 -1 — u_ | wHT-om ]
y Ji2-D ] T61-1 — 4 | BLK-wHT '
5 1.2-E 1 T81-3 — U | WAT-VIO 3 z'ffces 3
3 112-F ] 181-5 — 4| wHT-GRM
7 Ji2-G i 81-7 — U | ORN-WNT
8 JI12-H ! T81-9 - L] WHT-BAN
O TR e | — v | war-BLK JI2 s a— 26
10 J12-K ) T81-2 — 4| wHT-GRA
i Jiz-L 1 TBI-4 — 4| wnt-8LU
12 Ji2-M | 181-6 — u WHT- YEL
13 J12-N 1 TB1-8 — 4| WHT-RED 24
14 xos) -—_ I8i-21 —_— L] WHT SEE NOTE 4 (3
15 xps2 —_— 181-25 — 8§ vip
16 XDS3 —_ 161 -29 — y GRN ]
17 XDS4 — T81-33 — y ORN 4.00 4 10 5 1l 6 12 7 13 8
18 XDES5 — | 181-37 —_— y BRW b
19 XDS6 — T81-39 — 1 8LK 21 22 23 19 )
20 X057 — | 18i-23 | — y GRA
z1 X058 — | B2 | — u BLU 20 25
22 XDSS — | tei-31 | — y YEL
23 XDS 10 — | Tet-35 | — y RED
oN SI-6 — | -3 — ¥ | wHT-
25 S1-3 — [ vei-w0 | — u_ |omn-gra 24
26 Si-N — | 8150 | — 4 | wHT-v10
~ 26
4
2
NOTES:
4 ] AR JWIRE.ELEC. INSULATED HIGH TEMP,600 V. | MIL-W-18878/1 1. ALL SOLDERED CONNECTIONS SHALL BE IN ACCORDANCE WITH s 6 it is
NO. 22 AWG S!IE MIL-STD-454, REQUIREMENT NO. 5.
i e e | S A e e, e, o
_LLECTRICA MIL-1-63] . . 1.
AR puasuLAT IO TLECTRION, 3. EACH WIRE NOT TERMINATING AT FIND NO. 1 SHALL BE
STRIPPED, .25 + .06 INCH, AND TINNED IN ACCORDANCE — 50 o
- WITH MIL-STD-454, REQUIREMENT NO. 5.
- ! ;' °°""‘°‘°“-*‘5§:;:§F:w“ 4. INSTALL STRAPS, FIND NO. 3, AT APPROXIMATELY ONE
IND 4 L
e 2‘00 oR Ot aCRIPTION SPECIFICATION %ggHMix'{ﬁﬁr‘?LS AND AT EACH WIRE BREAKOUT. —a] 62 |0
LISTOF WITERIM 5. OPTIONAL WIRING: ALL WIRES MAY BE WHITE INSTEAD
OF COLOR CODED AS INDICATED.
6. FOR INTERPRETATION OF: jo— | .50 —oa— | 25 —oy
REFERENCE DESIGNATIONS FOR ELECTRICAL AND
ELECTRONICS PARTS AND EQUIPMENTS, SEE
ANS Y32.16. 2.00 ).88

ME 6115-545-34/5-7

Figure 5-7. Fault Indicator Panel,
Wiring Harness
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WIRE NO, [SIZE REFLENGTHREF| COLOR | FROM \ENU PREP| TO  |&ND PRE
PZIOAIG | 16 ¢5.00| REDMKG | Pe-N | SOLDER | P12-N_[SOLDER |
P20vaic | & | § [ ¥ [Pe-m [ ¥ Piz-M | [
P208AIG PG -L

P20TAIG | Pe- K
| P20GAIG | T PG -1

P205AIG ! P Po-H

P204AIG | L | P6-G

P2O3AIG | T TPe-F

P2OtAIG | - TPG-E

peoiate | | T iPe-D

Pz00AIE | | | T L Pe-C

Pe6BIGN .~y ¢ 4 TPe-B . 4 Piz-B '
[P4SKIG | 16 | 2500 RED MKG | P6-A |SOLDER | Pi2-A  SOLDER

5 |AR ISTRAH CABLE, AuqualAug: ]

2 PLUG,ENDSEAL ELEC CONN_|
AR |WikE,AN_ 16, COLOR WHITE __|MiL-w-50665,
| TCONMECTCR, PLUG ELEC,STR .

1 11 TCONNECTCR,PLUG ELEC,STR
PV ron

70 fary NOMENCLAT URF SPECIFICATION
N0 [RtQ o OR DESCRIPTION
L1ST OF MATERIAL

NOTES:
I. INTERPRET DRAWING PER MIL-STO-/00,

Z. WIRING SHALL BE NEATLY LACED THROWGH THE USE
OF SELF-LOCKING NYLON STRAPS (5),c0CATED AT
INTERVARLS NOT TO EXCEED THREE INCHES
BETWEEN STRAPS.

3. SOLOERING SHALL BE IN ACCORDANCE WITH
REQUIREMENT § OF MIL-STD-4SE.

4. WIRIVG NUNIBERING SHALL BE IN ACCORDANCE W/TH
MIU-W-5088, EXCELPT THAT LENGTH BE TWEEN
HLIGACENT GROUPS OF NUMBERS SHALL NOT
EXCEED S/X INCHES.

& INSTALL WYEON FILLER PL u&s@/ﬂ UNVSED OFPENINGS
OF CONNECTOR BUSKHING.

ME 6115-545-34/5-8

Figure 5-8. Fault Indicator Panel, Interconnecting Wiring Harness
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/ ~ 23.26 —— A ]

ENCTES | )SEE NOTE 5

(-
—
n
m

NOTES:
. INTERPRET DRAWING PER AL -STD-100.

L WIRING SHALL BE NEATLY LACED THROUGH THE uvsc
OF SELF-LOCKING /YL on STRAPS,LOCRTEL AT

INTERVALS NO7 70 £XCEED THREE /INCHES BETWEEN

STRAPS . (5)

.3.:557L£2£K%0V§ SHARLL BE /v BCCORDANCE W/ITH
REQUIREMEINVT 5 OF ML -< TO-454,

9. WIRE NUMBERING SHALL BE /N ACCORDANCE nIT 4
MIL-W-5088, EXCELT THAT / ENGTH BETWEEN

b i

ADIHCENT GROUPS OF NUMBERS SHALL wor EXCEED
SIX INCHES

Cr7CS.

5 INSTALL NYLON FILLER PLUGS IN UNUSED OPENINGS
QF ConvwéeEcror A?L/</1A44$.Q§)

200

ME 6115-545-34/5-9(1)

Figure 5-9. Control Cubicle, Interconnecting Wiring Harness (Sheet 1 of 2)
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WIRE NO. [SIZE REF|LENGTHREF| COLOR | FROM |EWD PREF| TO END PREP
D20AlG 13 2500 | BLK MKG | Pi-A |[SOLDER | P2-A |SOLDER
D2IAIG PI-B P2-8
D22Al6 P1-C P2-C
D24Dle PI-D P2-D
X7Bl6A B PI-E P2-E
X8CI16B PI-F P2-F
X14G 16 Pi-6G P2-G
X15G16 Pi-H P2-H
XIGEIG Pi-TI P2-I
L25816 P)-J P2-J
L2G6BI6 Pi- K P2-X
X91Bl6 PI- L P2-L
K328l6 Pl-M P2-M
K33Bi6 P1-N P2-N
X3t8le P)1-0 Pz-0
X194816 BLK MKG | PI-P P2-P
P45F 16 _ | RED MKG | PI-R P2-R
X29B16 ] BLK MKG | Pi-S Pe-S
K34B16 BLK MKG | PI-T P2-T
X90C 6 BLK MKG | P1-U P2-U
E£39B16 RED MKG | P1-V P2-v
E 38Bl6 PI-W P2-wW
£378Bl6 PI-% P2-X
E£358I6 PI-Y P2-Y
£36BI6 | PI-2 P2-2
Pi998Bi6 RED MKG | PI-& P2-3
L93CI6 BLK MKG | Pi-& P2-b
PI98RIG RED MKG | Pi-¢ P2-¢
P47Cl6 RED MKG | PI-8 Pe-¢
X1958BI6 , BLK MKG | PI-E P2-£
P44ClG RED MKG | PI-3 P2-3
PG62C\6 RED MKG | PI-h P2-h
P56816 RED MKG | PI-X P2-X
pP8ODI6 RED MK6 | PI-T p2-m
X197BI6 BLK MKG | P-T P2-1
P5S5AIGN RED MKG | PI-P P2-2
P57DI6 PI-t P2-t
P4OMIG P-4 P2-4
P4OLIG Pi~-Y P2-¥
PSSBCIeN RED MKG | PI-2 P2-X
X9BI&6C BLK MKG | PI-Z P2-2
P50HI0 RED MKG | PI-¥ p2-w
P4cBIG RED MKG | PI-X P2-X%
X12A16N /s 25.00 |BLK MKG | Pi-X |SOLDER | Pe-Y |SOLOER

| 5 AR [STRAP CABLE, ADJUSTABLE

4 | @ |PLUG, END SEAL, ELEC covw
3 AR |WIRE, AN-1G, COLOR WHITE  |MIL-W-5086/2

}_2_ ! |CONNECTOR,PLUG, ELEC, STR

L/ 1/ [CONNECTOR, PLUG, ELEC STR

'No- [Reao OR "BESCRIPTION SPECIFICATION

Figure 5-9. Control Cubicle, Interconnecting Wiring Harness (Sheet 2 of 2)

LIST OF MATERIAL

ME 6115-545-34/5-9(2)
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12 1/4 | INSULATION TUBING, ELECTRICAL, HEAT
B {4 SHRINKABLE , BLACK 187 DIA MIL-1-23858
2 v CONNECTOR, RECEPTACLE, ELECTRICAL
" TERWINAL, LUG, CRINF STYLE COPPER, INS.,
cLASS 1, NO. § STup SIZE, RO, 16-14 W SizE
o TERNINAL, LUG, CRIMP STYLE, COPPER, INS.,
CLASS 1,174 §TUD SIZE, NO. 16-14 W SIZE
. TERMINAL, LUG, CRIWP STYLE, COPPER, INS.,
CLASS 1, M0, 10 STUD SIZE, 'NG. 16-14 W SiZE
s TERWINAL, LUG, CRINP STYLE, COPPER, INS.,
CLASS 1, 'NO. & STUD SIZE, N8, 16-14 W SIiE
7 TERNINAL, LUG, CRIWF STYLE, COPPER, INS.,
CLASS 1, 1/4 STUD SIZE, NO. 2218 W SIZE
5 TERWINAL, LUS, CRIMF STYLE, COPPER, INS.,
CLASS 1, #0. 10 STUD SIZE, NG. 22-18 W Size
s TERMINAL, LUG, CRIWF STYLE, COPPER, INS.,
CLASS 1, NO. § STUD SIZE, N0, 22-18 W SIZE
. TERMINAL, LUG, CAINP STILE, COPPER, INS.,
CLASS 1, NO. & STUD SIZE, NO. 22-18 W SIZE
3 STRAP, CABLE, ADJUSTABLE, SELF-CLINCHING,
pLASTIC, TYPE 1, CLASS 1
WIRE, ELECTRICAL, G0D-TOLT, COPPER,
2| m AIRCRAFT, NO. AN-16 HIL-4-5086/2
WIRE, ELECTRICAL, 600-VOLT, COPPER,
L™ AIRCRAFT, NO. AN-1§ HIL-H-5086/2
FIND | QTY NOWENCLATURE
. | wem OR DESCRIPTION SPECIFICATION
(IST OF WATERIAL
NOTES :
1. CONTACT PINS ARE SUPPLIED WITH CONNECTOR {LTEM 12) AND
SHALL BE USED IN THEIR RESPECTIVE HOLES.
2. CUT INSULATION TUBING (ITEM 13) INTO 38 PIECES .375 LONG
AHD INSTALL AROUND WIRES AND PINS ATTACHED TO THE CONNECTOR
(ITEW 12). THEN APPLY HEAT OF 4307 F FOR 3-5 SEC. FOR PROPER SHRINKAGE.
3. WIRE MARKING TO BE IN ACCORDANCE WITH WIL-W-5086, PARA 3.9.3. § 3.9.3.1
EXCEPT THAT LENGTH BETWEEN ADJACENT GROUPS OF SUMBERS SHALL NoT
EXCEED SIX INCHES.
3. FOR INTERPRETATION OF:

4.1 ELECTRICAL REFERENCE DESIGNATIONS, SEE ASA Y32.16

DATUM:

SEE NOTE 1 & 2

KEY LOCATION
(Tap)
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Figure 5-10. Control Cubicle, Wiring Harness
(Sheet 1 of 3
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Control Cubicle, Wiring Harness

Figure 5-10,

(Sheet 2 of 3)
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: FROM T0
i ke | sTation | Lus FIno | staTion]Lug FIND | FING | LomeTH MARKING
; NO. ND. NG, ND. NO. No. | IN.
\
: D20B16 | J1-A - Al-L1 8 1|21 BLACK
i 521B16 | J1-B - Al-L2 8 12
. D22&16 | JI1-C - A1-L3 8 11225

D24A16 | MB-(-) 10 s8-41 8 116

024816 | J1-0 - Me-(-) | 10 1|38
: 02918 | AT-(+) 4 M7-(+) 7 2 | 53.5
! 030A18 | AT-(-) 4 M7-(-) 7 2 | 52.5
| D6BATS | A1-S2 8 $8-33 8 1485
I D63AT6 | Al1-S1 8 $8-32 8 1|54
D70A1E | A1-S3 8 $8-34 8 11 48.5
: DB3AY6 ! 58-3] 8 MB-(+) | 10 17

Dasals | SB-11 4 M9-(-) 7 2 |10

035418 | sB-21 4 M- (+) 7 2 |1
; DBSAIE | AZ-(+) 4 M6-(+) 7 2 | 445
: D8IAIE | A2-{-) 4 M6-(-) 7 2 [ 47.8
: £35418 | J1-Y - Ma-(+) 7 2 |32 RED
! EI6AIE | J1-2 - Ma-(-) 7 2|3

E37M18 | J1-X - M3-(-) 6 2 (3

E38M18 | J1-W - M2-(-) [ 2 |39

E30A1G | J1-V - M-(-) 6 2 |4

k32818 | 1-M - RT-M 5 2 |29.5 BLACK
; K33mie | J1-N - R1-R 5 2 |30 BLACK

K36A18 | n-T - R1-L 5 2 |a BLACK
! L2318 | DS1-2 [ 54-2 4 2 je2.s RED
) L23818 | U51-2 4 Ds2-2 4 2 |10 RED
: L2308 | ps2-2 4 Ds$3-2 4 2 |7 RED
; 1L25A18 | J1-d - S6-3 4 2 j34.5 BLACK
L LPSAYE 1 Ji-k - 56-6 4 2 [33.5 BLACK
L LueAls | S7-12 4 DS7-2 [1/4 STRIP| 2 |10 RED
CLeeRlE | S6-2 4 DS4-2 4 2 |10 BLACK
¢ 19318 | shes 4 056-2 4 28 BLACK
PoLgsig ! 2 0$5-2 4 2 |32.5 BLACK

FACNTE | J1-v - T81-5 1 10 RED
i PacrlE - 81-5 11 T
| FAGRIE " $z-11 8 1 (42,5

panste 8 52-11 8 1|7
LoteLnis R 8 S2-2 8 116

Paria | 4 s4-1 4 2 |14
Cp4ONE | 5441 4 pse-3 1174 sTRIP | 2 |10
T PaWI3 | 0S7-3 174 STRIP 0S6-3 {174 sTRip | 2 [16.5
, Fa0x18 1 T81-5 ] ps8-3  [1/4 sTRip | 2 |52

]

FROM 10 FROM T0
WIRE WIRE} CUT WIRE WIRE| CUT | maRKING
MARKING | STATION | LUG FIND | STATION| Lug FIND | FIND| LEngrn | MARKING MARKING | STATION| LUG FIND| STATION|LUG FIND | Finp| veweth [ MARKIM
NO. NO. NO. No. | No. No.| IN | COLOR NOD. NO. NO. NO. | NO. NO.| IN.
Pa3l | S7-5 3 §2-12 8 1122 RED x7018 | 91-E - A1 4 2 |23.s BLACK
PasAle | 517 g  [s7-4 8 1|2 X808 | J1-F R L O I 2 2.5
Pagele | a1-g ) - s 1w %9016 | d1-z - 1.6 | 1 1|12
Pasale | TI-to | 11 |sz-2 8 1| s X918 | T8)-7 S L 2 2
P45816 §52-3 & 57-8 8 1| 22 X9618 A2-2 4 TB1-6 5 2 | 12.5
PASCI6 | 57-8 S R V|7 X194818 | J1-p S R z |36
PasDIs | 1R - -0 N 1| . X195818 | J1-f - $6-10 4 2 |36
P4SETE | TBI-10 | M A4-7 n 1| n
PaGAIE | dlox . o 5 1 3 X197A18 | J3-n - $6-8 4 2 |36
- R2-
PA7AlG | S2-6 3 -9 8 1| 225 i?:;?s :?] 7 5 T:]L] ]/4]?TRIP f 42 BLACK
Paz816 | Ji-c - 57-9 8 1|38 -y
X12618 | A2-1 4 T81-1 5 2 |10
P5OATE | TE1-3 n Aa-9 0 1|2 yizets | 1e1-1 ; ros . 2 | s
P50BIE | Ji-w - 181-¢ 1 1|13 s TB]'] . S5a . . 36'
P50C16 | TB1-8 B 53-2 8 1| 38 -
X018 | TB1-2 5 A1-N3 4 2 |15
P50DIE | MI-(+) 9 33-2 8 112
X12K18 | TB1-2 5 $8-17 4 2 |38
PSOEIS | M1-(+) 6 M-(+) | 6 2| 7
X12L18 | A1-N1 4 A1-N2 3 2 | 5.8
PSOFIS | M3-(+) 6 Ma-(+) | 5 2|25
; X218 | Al-N2 4 AT-N3 s 2 | 5.5
P50GIB | M5-(+) 4 mi-(+) |6 2| 6.5
x14018 | 91-6 - Ds4-1 4 2 |3
T ) wis 1 e X14E18 | s8-12 4 Ds4-1 4 2 18
X4F18 | s8-12 4 s8-24 4 2 | a5
PESCCIS | TB1-3 5 DS1-1 ¢ 2 o
s > 15018 | 31-H - D$5-1 4 2 |33.5
PS50C18 | 0$1-1 4 psz-1 4 2| 9.5 wsets | so.22 . oo N 2 |2
PSSEENS | DS2-1 4 053-1 4 2 {17
PSSFFI8 | M5-(-) | 4 553-1 4 2 |30
: X16018 | J1-1 - s8-13 4 2 |3
P556618 | M5- (- 4 s6-1 |14 s 2 |1s
> () e /4 STRIP x2om18 | 01-§ R TRY 5 2 |2
PSSHHIS | DS6-1  |1/4 STRIP{DS7-1 174 staip | 2 [16.5
: 1- - Ad-
FS5XKIE | J1-p - IMI-CASE] 9 1|4 Bme ) a-0 4 5 L
o X78A18 | A4-10 5 $5-3 4 2 [51.5
PSGMMIG | A2-2 v dtees |on 1 |10
pssxis | TR1-2 5 joss-1 [1/4 sTip | 2 |50 X79M8 | Ad-6 5 $5-6 4 z a0
’ i ° ! X82A18 | $5-1 4 R2-M  |5/8STRIP | 2 |14
PSEAIE | $3-3 8 336 8 1]
peeste | o R S . o Xe2B18 | Ad-11 5 $5-1 4 2 ls0
P X90A18 | J1-U - $5-2 4 2 (3
B5IA16 8 533 3 1419
X90818 | S6-7 4 $5-2 3 2 1.5
PETCIE -t - & 138 X91A18 | J1-L §5-5 4 2 |32.5 '
P620i6 | Jl-n - !57-3 8 1 {35 :
| !
! i ME 6115-545-34/5-10(3)
i
PBOETE | J1-tm R n 1|25
P199218 | Jl-o - lose-2 |i/asaip | 2 |32
PIOBAIE | J1-c - jpss-2 Dz strip | 2 |40
i

Figure 5-10. Control Cubicle, Wiring Harness

(Sheet 3 of 3)
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FOR
/--/,-2,-3,—4,—5,-7/-6
/J
J

Qs f {19
| l
i LENGTH e meommmm o -1
eI — 5 Cr
FOR
-6 ONLY
MY | wire vo.| UEE |iewarm| CoLorR | FROM | LUG 0 | s
-/__|x/A00C | 00 25.00 | 8Lk MKG |786-3 D |cazcz th\
-2 |X/54008 24.00 T86-2 c8z.82; (.
-3 |X/4400A 1 z2.00 786/ cezazt O
-4 1x2/1R004 //.00 ¢824 | | |78l | @
-5 |x22R008 i 6.75 c82-8/ |785-c2| @
-6__|x23R00c | 00 11.50 c82-c/ D l765.5| @
-7 | Xx20&9N 4 33.25 766—/3 @ 7850 | @
-8 |xz2ofFen 4 /16.00 | 8Lk MKG (78520 | Q) lemosro]l (3

7 Teor ains 1o
7 FERNMINEL i VS

AR | WIRE, ANL , COLCR WHITE ML W-5086/2
AR | WIRE . AN 2/0, COLON WHITE | MU -W-5086/2
3 | TERMINAL , (UG, CRIMF TYPE
| | TERMINAL » LLG |, CRIMNP TYPE
TERMINAL » LUG , CRINP TYFPE
G | TERIINAL , LUS , CRIMP TYEE
ary MomENCL AT URE | SPECIECATIN

N
A

N

X

N
\

Sg\ LV IV A'Ugio \l'
N

REGO| OR_DESCRIPTION
L/IST OF MATER/AL

ME 6115-545-34/5-11 C1

Figure 5-11. Specia AC Power Cables
Change 1 5-25/(5-26 blank)






T__- .0
2,75 1,25 41.0
PLACES

.50
a1 F_PLACES

L—I.SO — ‘ T
6.50 l EB
| i 7 3 3 5 6 7 8 9 10 1l 11 i3 14

cTe
3.38
——1.88 ——-1——|.75 1.88 1.88 2.00 —-1
|
k2s
2.00 cT3 cT2 cTH l
-0 O o) CL
Al A2 gl B2 cl c2

WIRE NO. |SIZ€ REF|LENGTH REF| COLOR FROM [END PREP} TO END PREP
DI3HIG 16 23.50 BLK MKG | TBlG-1/ | CTe -3
DISHI6 19.00 TBIG-! CTe-1
DIS Jlg 12.50 TBle-/ CT5-3
Di4 Hi 15.00 T8l6-3 Crs-1
DidJ & 19.00 TBle-3 CT4-3
Di3Jle 20.75 TBIG-I| CT4-i

15.75 TBl6-5 CT3-A2

18.75 TBIb -G CT3-Al

13.50 TBIG-T CTe-B2

/5. 75 TBI6-8 CT2-B)

10.75 TBIG-9 CTi-C2

12.75 TBiG-10 CTI-C|

19. 50 TBIG-19 CTI-1
X194G16_]_/6 20.00 | BLK MKG |TBI6-13 CT71-2 | @

TB 16

NOTES:
I, INTERPRET DWG PER MiL-STD-100,

2. ALL WIRE@) SHALL BE NEATLY LACED INTO HARNESSES
THROUGH THE USE OF SELF-LOCKING NYLON STRAPS@,
LACING STRAPS SHALL BE LOCATED AT EACH WIRE
BREAK-OUT AND AT PERIODIC INTERVALS NOT TO
EXCEED THREE INCHES,

3. WIRE NUMBERING SHALL BE /N ACCORDANCE WITH
MIL-W-5088, EXCEPT THAT LENGTH BETWEEN
ADJACENT GROUPS OF NUMBERS SHALL NOT EXCEED
S/IX INCHES.,

3 |AR |WIRE, AN 16, COLOR WHITE [we-w-508¢/2 |
3 |AR |5TRAF CABLE, ADJUSTABLE
2 [ /d_|TERMINAL, LG, CRIMP STTLE
l
NI

14 | TERMINAL Lk, CRIMP STrLE

D [QTY NOMENCLATURE
NC, [REQD OR DESCRIATION SPECIFICATION

LIST OF MATERIAL

ME 6115-545-34/5-12 C1

Figure 5-12, Current Transformer Assembly
Mode I Sets Wiring Harness

Change 1 5-27/(5-28 blank)






62-G 1 adueyD

Figure 5-13. Current Transformer Assembly

/
\/CMX \ 6.75 cT? \)Z/V
| ~ / / A %
b ~ 150" \
6.38 © 6.25 ¢
3 N 1.00
4 \
\ Y cTa \)/
' — &.50 — . T— I l 3
/)\I" \ ‘ be—1.75 —4 | 4
2.00
7 Ty e |
\ 1.00 \
a AN 3.00 I \
2.75
cTe
le—1.25 5
\ A1l FPLACES
* 4 { [ i t I
| L R
— 1.50 ——= | !
— .50 L L 125
| Lo l l L.
i Y 3 3 4 5 € 7 8 9 10 1112 1314
3.38 TBI6
-1 68— —-1.75 —— 188 —- == |88 ——2.00 —~
T | | NOTES:
' | 1 ! | il | INTERPRET DRAWING PER MIL-STD~/0O0.
T l\ 2. ALL WIRE SHALL BE NEATLY LACED INTO NARNESSES
' THROVGH THE USE OF SELE-LOCKIMG NYLON STRAPS (D
k25 LACING STRAPS SHALL BE LOCATED AT EACH WHRE
‘ BREAK-OUT AND AT PERIOOIC INTERVALS NOT TO
R EXCEED THREE INCHES.
2.00 13 cT2 cTi
' WiRE ~O. loizg REFILENCTH REF] COLOR | FROM IENDPREPI TO  [END PREP!
L J ELID 76 73.50 |BLK MKG |T1Bi6-1Z CTe-2
DISHI6 ¥ 17900 TBIG-| CT6-1
0 = o ¥ = © Di5JiG 12.50 TBIG-¢ BRELE
Al 2 Bi B c c2 . Ble-7 5-2
14H16 /5.00 TBiG-3 C75-1 i
DI4Jle 19.00 TBIG-4 CT4-2
Diddte 20.75 TBIC-I] T4/
D22EI6 /575 TBl6-5 CT3-A2
1 1 X19F 16 /1875 TRIG-G CT3-Al
T ilak ' RE av-16, JLOF fdii WuwSoBe . | D21E16 /3.50 Thie-7 cTz:-8¢
1 C e e war CABLE AL TABE . 1 | X18F16 15.75 ITBIG -8 cTe2-81
e R A { [D20E16 /0.75 AR cri-ce
| ¢ TEar A e ST X17F16 /2. 75 TBIG-10 CTi-Cl
N ST SFE TAAT SN SATLRML XI196NIG 19.50 TBIG-14 CcTi-1
STOF MATIRIAL o X194G16 A 20.0C | BLK MKG [TBIG-I3 CT1-2 2

ME 6115-545-34/5-13 CI

Mode Il Sets Wiring Harness
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INTERFPRET DRAWING PER MIL-STD-/00 .
WIRING SHALL BE NEATLY LACEL THROUGH THE (USE OF SELF -LOCKING NYLON
STAAFS @@Ofﬂfé'D AT INTERVALS NOT 7O FXCEEL THREE INCHES BETWEEN

STRARPS
SOLDERING  SHALL BE IN ACCCRDANCE WITH REQUIREMENT 5 OF MIL-STD- 454

WIRE NUMEERING SHALL BE N RCCOROINCE WiTH M- W-5088 . EXCEPT AT
LENGTH BETWEEN ADJACENT GROCFS OF MUMBERS SKHALL NOT EXCEED S/X
NCHES

INSTALL NVLON FILLER ALUGS @M/ UNUSED COPENNGS OF COVNECTDR EUSHING.

Figure 5-14. Electric Governor Control (Class 1 Mode ) Sets, Wiring Harness (Sheet 1 of 2)

ME 6115-545-34/5-14(1;



wRE no | SIEE LGN coron | mom | Eols | 7o | 55
X9CC/6C /6| 30.50 | Lk MKG | PE-A_|SOLOER | PIT-A | SHLOER
XI2TI6N 30.50 |BLK M~xG | PE-B £17-8

PESA B 25.4C |RED MKG | PE-C | p2/-A

PS5RIG 25.£0 |REC MKG | PE-D P27-8

k105876 1 3050 (@x ke | PE-E £17-E

K107876 VT eE T £17-F

K1068 16 FE-H PI17-H

KIHOAZé rE-G FPr7-6

KII1A16 PE-J PI7-

KI/4A 16 F8 -~ £17- K

KIS A6 ] L PE- L P17-1
k32816 PE-M £I7-M

K/038/6 o PE-N a7 |
K1088/6 ) N PE- P P17 P

K10 9876 PE-R PI17-R

K102D16 " Tee-s PI7- S o
K/04816 PE-T P17-T

K1010/6 30.50 PE-U i £17-U

VUMPER /6 7.50 | BLK MKG | PI7-C |SOLDER | PI7-D |SOLDER

71 7 | s, £xo Sem., FEC Cor ]
6 | A7 | STRAP., CABLE, AONWVSTABLE | _ . __]
5 V4R | SrmaR CABLE, AL JUSTRELE I |
T VAR | WiRE, 4, /16, COLOR WHITE | Mi-w-556/2 ]
3 7 | CONNECTOR . PLUG 5 ELEC. STR. L

2 /| COVNECTOR s ALUG, ELEC. STR N

7 | cCowecror, UGS, ELEc sTR.| ]
FIND | GTY NOMENCL RTURE SPECIEICRTION
NO  |reap OR OESCRIPTION

LIST OF MATER/AL

ME 6115-545-34/5-14(2)

Figure 5-14. Electric Governor Control (Class 1 Mode |) Sets, Wiring Harness (Sheet 2 of 2)
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5.25
PI7, l P54
28.75 e
, 38.50 e
AR |SOLDER 0a-5-577

WIRE, AN =16, COLOR WHITE __ |WIL-W-508G/]
AR |STRAP CABLE, ADJUSTABLE
STRAP,CABLE, ADJUSTABLE
7 |PLUG, END SEAL,ELEC CONN
/__|CONNECTOR PLUG, ELEC,STR
/_|CONNECTOR _PLUG.ELEC.STR
J_|CONNECTOR, PLUG, ELEC, STR

FINDIQTY NOMENCLATURE
NO. |REQD OR DESCRIPTION SPECIFICATION

LIST OF MATERIAL

SNl Bl 6N gl o
>
b1

WIRE NO. ISIZE REF|LENGTH REF] COLOR | FROM [ENDPREF]| TO  |END PREP
X9CC 16C /6 40.00 | BLK MKG | P54-A [SOLDER | PIT-A |SOLDER
XI2TIGN 40.00 _[BLKMKG | P54-B PI7-B

[PBIATG 35.50 |RED MKG | P54-C PZI-A

PSSRIGN 35.50 IREDMKG [PS4-D P2i-B

KIO5B816 40.00 |BLK MKG | PSA4-E PI1-E

XI01B16 PS4-F PIT-F R
KIOGB16 PS4-H PI7-H

KIT0A16 P54-G PI7-G

KII7AlG P54-J PI1-J

K32Bio P54-M PI7-M I}
KIO3Bi6 P54-N PiT-N |
KIO8BIG PS4-P PI7-P "
KIOSB 16 P54-R PII-R 1
Ki02 DI6 P54-S PI1-S 1
KIC4B16 PSq-T PII-T

KIOIDI G 40.00 P54-U PI7-U

JUMPER 1A 10.00 _ |BLK MKG |P17-C_ |SOLDER |Pi1-D |SOLDER

NOTES:

L INTERPRET DRAWING PER MIL -STD -00.

2. WIRING SHALL BE NEATLY LACED THROUGH THE USE OF
SELF-LOCKING NYLON STRAPS (BX©),LOCATED AT INTERVALS
NOT TO EXCEED THREE INCHES BETWEEN STRAFPS.

3 SOLDERING SHALL BE IN ACCORDANCE W/ITH
REQUIREMENT 5 OF MIL-STD -9564.

9. WIRE NUMBERING SHALL BE IN ACCORDANCE WITH
MIL—W-S’)«SG, EXCEPT THAT LENGTH BETWEEN ADIACENT
GQROUPS OF NUMBERS SHALL NOT EXCEED S/x INCHES

S INSTALL NYLON FILLER PLUGS @ /N UNUSED OPENINGS
OF CONNECTOR BUSHING.

ME 6115-545-34/5-15

Figure 5-15. Electric Governor Control (Class 1 Mode Il) Sets, Wiring Harness
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SEE NOTE § SEE NOTE 5

P25 P23\

G750 —- —=-cm s e -

4 | 2 [ Plvg er0, seme, éLéCc Conw ]
2 | AR | STRAP, CHBLE, AOJUSTABLE
2 | AR | WIRE, AN/6 , COLOR WHITE /1L W- 5086/2
1 V2 | commecror, ALvG, ELEC SIR.
IIND | BTY NOMENCL ATURE SPECIFICRTION
NO, |REGD! O OESCRIFT 10N
i L/ST OF MATER/AL
S/Z LENGTH END END
WIRE no.| SIEE [4ENeI | coromr | mrem | E2E, | 70 | S0
| K124 A/6 /6 F9.00 | BLhk MKG | P23-A | HDE I | £25- A |SCLOER
KI25A 16 ) £23-8
wrzede |t | |y |ee3-c 1
K1274/6 | /6 99.00 | Bux mx6 | P23-0 |soioer | P25 D |swver |
ANOTES :

1. INTERPRET DRAWING PELR MiL- STD- /00 .

2. WIRINGZISHALL BE NERTLY LACED THROUGH THE USE OF SELF-LOCKING NYLON
S r/?,q/—"s@ LOCATED A7 INTERVALS NOT JO EXCEED THREE (3) INCHES BETMEEN
S7RAPS |

SOLOERING SHALL BE IN RCCORDANCE WiThH REQUIREMENT 5 G ME-STD- IS4 ,

WIRE NUMBEIING  SHALL BE IN GCCOLDAONCE uiirid M. L. £oPa Cyvreny TUor
VL / L= EEA £*4 i Ll Y AL EREAVLLD wiiry e WV IVOU o LALSH e ledd

LENGTH BETWEEN ADN/ACENT GROUPLS OF NMUMBERS SHALL MOT EXCEED S/X
INCHES

s. //VS,T/MA@N)’[@N FULER FALUGCS IN UNUSEDO OPENINGS OF CONNECTOR BUSHING.

A w

ME 6115-545-34/5-16

Figure 5-16. Electric Governor Control To Actuator Wiring Harness, Class 1 Sets
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ve-¢

X

“

r_:

FNAR | PLUG, END S5€4HL, ELEC CoNNY

3 VAR | STRHP. CAHBLE , ADJUSTABLE

2 AR | WIRE, AMG , COLCR wWHITE P - W-3086/2
| /| 2 | COMNECTOR. A UG, £LEC. STR.
FINO| Q7Y NOMENCLRTVRE

NO. |\RE@O OR BESCRIFTION SAECIEICRTION

LIST OF MATER74L

NOTES

— — ; ‘; ~2z
L i
{
I
200~ e - - - -

T - — - - Py °
wiRe o | ZEE LT\ coror | sror | G100, R~
HNI204/6 /6 53.50 | Bk 2ING | #2278 ,551595'?4:"_2{,"{17_ SR
K121A16 p22-8 Y lees | | j
A122A16 pe2-C | Y (,2e-c |1 |
| A/23416 /6 53.50 | BLk MKG | P22-D | SOLOER | P29 -0 Lozoiffj

/. INTERPRET DRAWING PER MiL- STO-/00 .
2. W/A’//VG(Z%SH&U. BE NERTLY LACED THROUGL

STRAFS
STRAPS .

THE USE OF SELF-LOCKING NYLON
LOCATED AT INTERVALS NOT 7C EXCEED THREE (3) INCHES BEI NEEN

3. SOLOERING SHALL BE IN ACCORDANCE WITH REQUIREMENT 5 GF M- STO-454
9. WIRE NUMBERING SHARLL BE IN ACCORDANCE WITH MIL- W-5088 , EXCERPT THAT
LENGTH  BETWEEN ADJRCENT GROUPS OF MUMBERS SHAUL MOT EXCEED SIX

INCHES |

&, /NSTALL @ NYLON FILLER PLUGS IN UNUSED OPENINGS OF CONNECTOR

BUSHING.

Figure 5-17.

Electric Governor Control To Actuator Class 1 Sets Feedback Cable
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Figure 5-18. Load Measuring Unit,
Wiring Harness
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Figure 5-19, Tactical Relay Assembly,
Wiring Harness
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Figure 5-20. Tactical Relay Assembly, Interconnecting Wiring Harness
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Figure 5-21. Load Bank Interconnect, Tactical Relay
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Figure 5-23. Precise Relay Assembly (Class 1 Mode I) Sets, Wiring Harness
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Figure 5-24. Excitation System Assembly
o Wiring Harness
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4. WIRE NUMBERING SHALL BE /N ACCORDANCE WITH
MIL-W-5088, EXCEPT THAT LENGTH BETWEEN
ADJACENT GROUPS OF NUMBERS SHALL NOT EXCEED
SIX INCHES. o

5 INSTALL NYLON FILLER PLUGS® IN UNUSED OPENINGS
OF CONNECTOR BUSHING.

Figure 5-25. Excitation System Assembly Interconnecting Wiring Harness

ME 6115-545-34/5-25
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1 a8uwy) gH-g

1.38 { N 100 /a0 _®
Y \%

TE2C, 32 " 5 N
3, 38 T 20!
\a.25 44 \) |
\’/ 7201
3
WIRE NO [SIZEREF JUNCTHREF | (OLOR | FROM  [ENDAREP] 10 END PREP
XIZTN | 1@ 10.50 [BUMKMIG] JII-A  [SOWDER [TB2024 | &
XiFiJieo 1IS.50 S e R217 __IsODER |
EGLTA 3.00 — [RZN Rl
Cal17) 8.00 Rl T201-1__ |SOLDER |
%ML 10.50 T1201-5 P26
IFl@ .75 JIFC 1 [R217 [SOLDER |
N2 Al 12.50 |BUXKKHIG | T20)-3 TBOLT] @
DI 1o 10.50 [REDMKG [JIIFE B2075] |
2B 10.50 [BCKIC JIIFF 7862015
22€06 17.00 12014 &0l
(G0 [ Tioe=o Jir-¢- 1862022
122Bika 10.50 [BAKMKLIJIFH | ¢ [TB202 |
PEONTION | 1 550 |ReOMKG [Jil-J SODER[WND T B |

{n

NOTES: ~

fwroonr‘r DRAWING PER MIL-STD-100.

ALL WIRE SHALL BE NEATLY LACED INTO HARNESSES
TRROUG~ THE USE OF SELF-LOCKING NYLON STRAPS(5X®),
LACING STRAPS SHALL BE LOCATED AT EACH WIRE

LALTING FAAF e Lo

BREAK - OUT AND AT PERIODIC INTERVALS NOT TO

EXCEED TrREE INCHES.
SOLDERING SHALL BE IN ACCORDANCE WITH REQINREMENT

(o OF MIL - STD-A‘.')"
WIRE NUMBERING SHALL BE IN ACCORDANCE WITH
MiL -W-BNAA EXCEPT THAT LENCTH BETWEEN ADJACENT

(ROUPS OF NUMBERS SHALL NOT EXCEED SIX INCHES.
CUT INSULATION TUBING IN HALF -INCH PIECES D
AND INSTALL AROIUND WIRES AND PING AT RECEPTAUES

ANLS NS TR AR e 2 AN

mfmuls\l‘ﬂ

i
I

0ol

s

TERMINAL, LUG, LRIMP STYLE

WIRE AN-1 (OLOR WHITE

MILW-50802

o LLALOW SO L

CONN E(TOR, RECEPT, ELEC

FIND
ND.

NOMENCLATURE
OR DESCRIPTION

SPECIFILATION

T IST_OF MATERIAL

ME 6115-545-34/5-26 CI

Figure 5-26. Voltage Regulator Wiring Harness



Jo JIo GND (17 WIRES)

®/|2.50 AEE 4 o"\‘
——T

NOTES:

LINTERPRET DWG PER ML~ STD-I1CQ.

2.ALL WIRES SHALL BE NEATLY LACED (NTO
HAARNESSES THROUGH THE USE OF SELF-LOCKING
STRAPS . LACING STRAPS SHALL BE
LOCATED AT EACH WIRE BREAKOUT AND PERICLIC
INTERVALS NOT 7O EXCEED THREE INCHES,

ABOLLERING (25, SHALL BE DONE IN ACCORDANGH
WiITH REQUIREMENT 8 OF MIL- 5TD-454,

4 WIRING NUMBERS SHALL BE.\N ACCORDANCE
WITH MIL-W-5088, EXCEPT THAT LENGTH
BETWEEN ADJACENT GROUPS OF NUMBERS
SHALL NOT EXCEED SiX INCHES,

S CUT INSULATION TUBING (N HALF-INCH
PIECES AND INSTALL AROUND WIRES

DA;UM AND PINS AT RECEPTACLES.

REF

r i lIq—DATuM)(

A
Je _r Jé
2.00 4.50-= 1200 9.00
{ 1
2.00 3¢ AR | SOLDER — 3300 |
i 25 JAR [WIRE.1GAN. COLO ] pawsoses2 |
F—-<CI3 | O————— WIRE, 12 ANCOLOR WHITE MUWB08L/2
——"014 20— STRAR CABLE, ADJUSTABLE
n oi5 30— STRAP,CABLE, ADJUSTABLE o ]
—C016 4 INSUL SUEEVING (2510, BLACK ~ [MiLT 2308 8 CLASST ]
——0i7 A5 S INSUL SLEEVING.IBTID, BLACK |Mi-1-23053 CLAES)
—O\’g 3 TERMINAL,LUG CRIMP STYLE
20 80— 6.12 3 I !
6.00) H| 90 H 2 [ ]
W= e
w T i i
TIOI 24 J 12 R T!?M[r}_kL.LuGLI?’[MD‘sTVLE
38 BETWEEN "I CONNECTOR, RECEPTATLE, ELEC
WIRES 1.50 I :
PLA _
T8I0 T8102 ZPLACES B s i e
10.62 T I’ .
12.38 — ; e
a b a !
C | O 0 | bo— 20.50— { {
F——0 2 Owe——ad—u 2 Oo——r CINNECTOR RECEFTACLE ELEC
mm—d 2 o—t 2 Oo—— N s aant BPECIFICATION
5 5 [l OF MATERIAL
St it =g
7 —o 7 o0——o—
08 o 58 o— TBIOI AND TRIO2
b—09 O———"1—0 9 O—|
——0 10 0———4~—0 10 O
o1t o0—F——0 11 ol
I o0 12 Oo——
h% 5 ME 6115-545-34/5-27(1) €1
——o 14 0—-rd——0 14 o—r
—=<i5 0——1T—0 15 0—
19.00 —016 O—rA—0 16 O——
< 17 O——— 7
—o018 O0——1—018 O——i
—19 0——1—0 19 O0——
—0 20 ——————0 20 O——
Figure 5-27, Set Special Relay Assembly (Class 1,

2.00
l—DATUM X 4 PLACES Mode 1) Sets, Wiring Harness

(Sheet 1 of 5)
Change 1 5-49/(5-50 blank)






TM 5-6115-545-34

—
WIRE SIZE LENGTH END END
NO. REF CEF COLOR FROM PREP TO i
P4OK16 16 14.25 RED MKG J2-y SOLDER | TB101-1a (B
P40J16 4 14.25 i XY, SOLDER | TB101-2a )
P4CB16 20.00 J5-M SOLDER | TB101-1b
P40F16 31.50 A5-1 43) TB101-2b ¥
P40D16 20.75 J29-A SOLDER | TB101-1a 13)
P198C16 10.50 J2-c A J5-G SOLDER
P199C16 17.75 J2-a_ J10-b SOLDER
P50J16 15.00 J2-w T8101-3a G3
P5CR16 20.50 J50-B ¥ TB101-4a ]
P50P16 20.50 J50-L SOLDER | TB101-5a
P50Y16 18.00 J31-E 13 TB101-4a
P50N16 24.75 J10¢ SOLDER | TB101-3b
P50S16 23.50 J10a A TB101-3b
P50T16 21.00 J5K TB101-4b
P50M16 21.00 J5¢ ] TB101-4b k
P50K16 22.25 J5-e SOLDER | TB10i-5a 1
P50L16 24.00 A5-21 13 TB101-5b !
P80C16 15.75 J2-m SOLDER | TB101-6a
P80B16 22.75 J5p ] TB101-6a
P8OM16 21.50 J5-P TB101-6b
PBOL16 21.25 J5-R v TB101-6b
P57E16 17.25 J2-+ SOLDER | TB101-8a
P57F16 20.00 J31-L 43) TB101-8b |
P47G16 17.00 J2e SOLDER | TB101-9a
P47F16  23.25 J5-n SOLDER | TB101-8b
| P47H16 24.75 J29-F SOLDER | TB101-9a
P47E16 29.75 A5-16 43 TB101-9b
P44D16 18.50 J2-g SOLDER | TB101-10a
P44E16 23.00 J5-D A TB101-10b
P44G16 25.00 J29-G TB101-10a
P45G16 19.00 J2-R TB10i-11a L
P45J16 20.75 J6-A TB101-11b ! :j
P45H16 2525 | | J29-D TB101-11a 3
P46C16 11.50 J2-x J5-H SOLDER
P62B16 23.00 J2-h TB101-20a 43
__P55G16N 19.00 J2-0 GNDSTUD | (4) ;
P55J16N 15.00 J50-M 4 !
| P55LL16N ¥ 13.75 J5-h | i
P55RIBN 16 12.25 J54-D i G4)
P55Z12N 12 26.25 J31-D i 15) i
P55BI6N 16 14.50 J58 Y H 14 |
P55TIEN ) 25.50 J58 SOLDER 3 ;
P55C16N ¥ 26.00 A5-15 13) }
P55PPIEN 16 21.00 J31-Z 43) (D)
| PS5D12N 12 11.00 J7-A SOLDER (15)
A
| P55P16N 16 11.50 J29-E Y : G4) 1
P55VV16N 16 18.25 Ja-r SOLDER Y (3) |
P55F16N 16 33.50 K3-XP (e GNDSTUD 43) i
P140B12 12 22.25 JS-w SOLDER R13-1 4s)
P14A12 12 23.00 R13-2 Qs) J52 SOLDER
P141B12 12 20.75 R13-2 (B) J7-E SOLDER
P48B16 16 34.75 ' J5-U SOLDER A5-12 8
P54B16 T 16 23.50 RED MKG J5-V SOLDER A5-13 a3 ]
Figure 5-27. Set Special Relay Assembly (Class 1, Mode 1) Sets. Wiring Harness (Sheet 2 of 5) ME 6115-545-345-27(2)
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T™ 5-6115-545-34

WIRE SIZE LENGTH COLOR FROM END 0 END

NO. REF REF PREP PREP
P56D16 16 19.00 RED MKG J2-k SOLDER | TB101-13a 13
P56E16 A 26.75 y J29-H J TB101-13a (13)
P56H16 29.00 J10d TB101-13b 13)
P58C16 21.00 J5-E J50-A SOLDER
P52B16 31.75 J5-Y A5-4 43)
P60A16 32.00 J50-E J31-H 13)
P63C16 40.00 J50-a J10-U SOLDER
P200B16 24.75 J6-C TB102-20a (3)
P200E16 33.25 J5-m TB102-19b i
P200C16 33.00 J5-W TB102-20b
P200D16 32.00 J5-Z Y TB102-19a
P200K16 24.00 J50-P SOLDER | TB102-20b
P200L16 25.00 K12-6 (E) TB102-19a \
P200J16 40.50 _A5-5 43) TB102-19b (13
P201B16 14.00 J5-C SOLDER J6-D SOLDER
P202B16 14.50 J5-B SOLDER J6-E A
P203B16 6.50 J50-F SOLDER J6-F
P204B16 20.00 J31-F 43 J6-G
P205816 6.50 J50-D SOLDER J6-H
P206B16 7.00 J50-C SOLDER J6-|
P207B16 14.50 J5-A SOLDER J6-K
P208B16 15.25 A5-17 43 J6-L
P209B16 7.00 J50-G SOLDER J6-M y
P210B16 19.00 J31-v 13 J6-N SOLDER
P66A16 25.00 J6-B SOLDER A5-3 43)

A

P68A16 33.25 J5-b Y A5-6 (3
P81B16 18.00 J5-F SOLDER J31-C SOLDER
P49A16 40.50 K3-XI D) A5-10 43)
E37C16 11.75 J2-X SOLDER J5-K SOLDER
E38C16 10.50 J2-wW ) J5-J SOLDER
E39C16 10.75 J2-v J5-1 SOLDER
E36C16 y 15.00 J2-z R-13-3 (D)

' E35C16 16 14.00 J2-y R-13-4 48)
V65812 12 27.50 J7-D Y TB101-18a
V64B12 12 28.50 J7-C SOLDER | TB101-19a 49)
D12A16 16 17.00 A5-14 13 J3-D SOLDER
D11A16 \ 24.00 A5-2 13) J3-C SOLDER
P51B16 32.50 J5-1 SOLDER | TB102-18b 13
P51D16 31.00 J5-f SOLDER | TB102-18a ]
P51E16 35.00 Y i A5-23 43) TB102-18a ]
P51A16 26.50 RED MKG J7-B SOLDER | TB102-18b 13)
X91C16 9.75 BLK MKG J2-L ] J3A SOLDER
X29C16 12.00 BLK MKG J2-s Y J29-B SOLDER

| X31C16 11.50 b J2-0 SOLDER J29-C SOLDER

| X9216 26.00 A5-18 13 TB102-1a 43)

| X9C16C 17.00 J2z SOLDER | TB102-1b
X9A16C 23.00 J10-e ] TB102-1a
X9ZZ16C 14.25 J50-J TB102-2b
X9L16C 18.00 J31-A TB102-2a
X12C16N 18.00 J2-y TB102-3b
X12B16N \a 23.00 Y J1of ¥ TB102-3a y
X12N16N 16 | 16.75 BLK MKG J50-K | SOLDEP | TB102-4a 13

5-52 Change 8

ME 6115-545-34/5-27(3)

Figure 5-27. Set Special Relay Assembly (Class 1, Mode I) Sets, Wiring Harness (Sheet 3 of 5)




WIRE |SIZE |LENGTH END END
No. | REF | REF |COLOR | FROM ppep | TO | pgep
X12ZWIeN | 16 19.7S5  [BLKMKG | J3I-B [SOLDER *Bnoz 40 |
X B8E 168 19.50 1o2-F | [TB102-5b )
X8BI6B 2400 | | | |8 F | ] TBI02-5a | |
X81Z1GB 17.00 Jso-R | | Ieicese| [
XTC16 A 20.25 J2-E | ItBoz-ew| ||
XTAIGA ~24.00 J10-E | *Tep_Z_rgq.
XTiZieA | 14.50 Jgo-s | | lmwozes| |
x4cie | | ] 2025 JZ2-G TBIO2-Tb ]
' x4Be | | | 2580 T 1eooa | | |teozia ]
XI5H16 21,50 |1 [ J31R TB102- 86
X15C\6 Tl 2is0 | T azm JrBic2se| |
X\5B16 25.50 L wom TB02-8a
xlecwe | | ] 22.2% e 'TB102-9%
" XI16BIG 25.50 oL | (TBI02-9a -
[ x7C6 2625 | | ., | V0D | | TBI0Z0al | |
X\10l6 2000 | T T 10s0-T, | [1Bloz-iop
X \8C !@,,-M 26 50 N ‘”,OA'_‘-,], | TB\O?. Wa
X\_@p\_g_ 19850 | ! J50-0 ~ .‘THB}QZ:,“" B
x\9c€ie | | | 2175 | SIS L. [IBlo2-i2a S
X190 | | [ 2000 [ | |JSO-v | ;Taxoz 2b
X6Di6 o lTesas [ 1 Jio-8 ..., A5z2 EN
L9306 z 12.25 | L | d2-8 “'L_ J31-P |SOLDER
X95C\& 2225 | [Jdz2-f N2 TIERE)
X195DI6 ~ | 2950, | | "J\'o'-\/ SQLDEQ’*WB\OZ m.w[ N
X197F 16 350 | | | [To-3 ~ Rozeal
X191C 16 2315 [oz-n |50LDER [1BIOZW4L] |
X906 — | _25.00 | R 1 TRIOZ Wb o
X9TE\G_ 3375 R31-\ BozMa D
X9TAG 1 27.75 | | Jio-M R29-C__|SOLDER
X9OFie | . [ 2450 | | | |J2d [TB102:5b |
x90D\6 | [ 3400 | | | |R3-2 |SOLDER|TBIOZ5a
 X90E G C 373 [T moi-4 ( TB102-15a |
X195E16 | 173350 | 1 | | R29- |SOLDER |TBI0O213b )
x19acie’] T 1Tzsoo | 1T [ Tuz-P |y [TBioziek|
XI94El6 | 30.00 LoIoW TB10Z-16b ]
X\94D 6 35.75 | | R29-2, TBI0Z-16a]  3)
D20C |6 17.75 Jz-A ] | J10-A [SOLDER
D22ic\e | | 17.50 | | Je-B i Jlo-B |SOLDER
D22¢\e | . ., 1800 . | [ Jz-c ] Jio-C¢ [ |
D24C\e 10.00 | Je-D los0d | |
| k3zce | | _12.25 J2Z-M o I31-M
K33C1o 12.50 J2-N J3i-N
K34C\e 13.00 Jz-T | 931-T
}_K\O\Fis 8.00 J3ru | J50-%
KIO2F 16 7.50 J31°S | Js0- N___ ]
KI1OF |1 9.50 J3\-G TJ10-8 |soLpER
KD IG 26.50 J3\-J TR101-14b | 13
K E\G 24.50 J1s-C B 4a ] 4
KIIIF1G 24.75 J15-G TBIOK 14a
KI1GI6 23.50 J15-L 1TBl0-14b
KilZ2Gle 30.00 Ji0-d 13 TRIOF5b |
Kil2zAle 1~ 24.50 | BLK MKG JIS-D [SOLDER [TBIOI-\DSD 63)

ME 6115-545-34/5-27(4) C1

Figure 5-27. Set Special Relay Assembly (Class 1, Mode I) Sets, Wiring Harness (Sheet 4 of 5)
Change 1 5-53



S\ZE

LENGTH

WIRE END END
NO. | REF | ReF |COLOR| FROM | goen | TO | pRep
[KI12B1G 16 24.50 |BLK MKG| JIS-H [SOLDER [TBIOVIS. [ (.
[Ki1i2cia 23.50 ] JI5-M TBIOI-15b
L26C e 21.50 J2-K AS-8
| L25C1e 2000 J2-J AS- 12
X2\Tie 25.25 JIO-X AS-20
X22Ti6 3i.25 Jio-y AS-T
'X98N1G 31.00 JIO-N __[tTB101-16b
[ X98H G 25.50 Ji5-8 TBIO l6a
T X98J16 24.50 J\5-F TR
TX98K 16 2275 [ J15-K_[5OLDER [TBIOI6b
IFCIANTA 32 75 T Tinnie2 O ST X TG T
} ~ -~ % ~ e . D LA A B 5 \vj VD W/ |lp
X816 26.00 JI5-A [SOLDER [TBIOI-1Ta
' X98C16 25.50 JIS-E [S0LOER [TBIOI-1Ta
 X96Dl6 | V& 25.00 1 J'5-J |SOLDER [TBIOI-Mb [
X195F 1o 16 21,75 |BLKMKG 'TI01-1 (8 TBIR-13a| (13
IVe5ciz (2 28.50 |[REDMKG| J5-X [SOLDER [TBIOFBs| (9
'V@4acC!2 | 12 | 22.00 J5- X TBI0IF196]| (9
T - — T -
- ! it . S
'P55ABIGN [ 1500 [ | 1 1 J50-W GND STuD| (4
[PGZAiG 2750 | V¥ TUS0-H TBI0120a| -
1P G2E G 27.25 |REDMKG ' J50-8 TBI0I-20b
X9YYlec ) [ 17.00 |BLKMKG, J!5-S TBI02-26 i3)
X1ZBBIGN | 16 ' 16.50 |BLKMKG . JI5-P T8102-3b ]
"PSEMIZN 12 19.2% REDMKG  1i10-0 L GNOSTUD (C
— u'. } w 7 -~ TS W VNN ~ IS NV OV UV 'J,
PS5CRIGN . 16 | 1950 | § § 'JI0-Z |SOLDER [GNDSTUD| (4
PlaocDiz 2 . 600 [ 1 T RI3-i [B) K3-1 (7
Plazaiz T 12 26.50 |REDMKG: J5-Y |SOLDER | K3-2 07
] ! )
F 1 i
] PR A S
F T - - - - T T
- T . N R
— ' - e e
) | :
I
- } —
s —
i o ! , T 1
- B — - - - - —1
[__.__i___‘_ i ,,,,,, 4 — -
1 i
T
- ! - PR S
— e f ~

ME 6115-545-34/5-27(5)

Figure 5-27. Set Specia Relay Assembly (Class 1, Mode I) Sets, Wiring Harness (Sheet 5 of 5)
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15.00

{

38

5 PLACES

-}

®/|2.50 A.so
3.50
J7
—=11.00]
o —— L5
J3 7‘
@/ 7.00
DATUM
REF
AI lag—DATUM X
J2 J6 —T
200 4.50—\2.0Cc 200+
11.50
1,00
1.75 10,00 ‘
DA!‘UM
30Q Y
3.00
6,12
RI3 .
1.00 2.30 _1. 30
—023 11Ot
306’\ TIOH B T 12
NG .38 BETWEEN
A 38 WIRES 1.50
' 2 PLACES
\ T8I0t T8102
$ i 0.62
300 3 10,
, 38
8,00 < \;\(E_PLACES . s - 2,36 2050
N 0 | o———oa——0 | Oo—r “
6.00 w* Ki2 K16 ;—=02 00———02 Oo—rt
B Cyvaso\ _2E i oo o
36 / 2,50 ) K| —o05 0—FN 05 o—Ho 44 BETWEEN
SPLACE 3 PLACES —o0eo—1—o¢6 o—7/J WRES POR
N 7 f——Q 7 o— o
X 3,50 L i 97 v T8I0l AND TBIO2
=~ T R |
Kil t——0 10 0————-0 0 o—y
1,25 5 —-o0ll o0——0 i} o——
—o¢ E 700 \u.00 6 (KI2) 12 — o2 o—
—o05 : : "j 013 0———0 13 Oy
———ca TBIO6 \/ 7 014 O—d——0 14 O——
—¢ (Kl F—o 15 o—H 15 o—
&7 8 (KID 500 F—016 o0—T1—0 156 0—
¥ —0 7 O— 17
——o 18 o—rt———o0 18 o0—H
L ———0 18 O— o0 19 O———
125 — L oxwo—=> — 520 00—
2.00—-1-—-]
la—DATUM X 4 PLACES

GND (17 W

IRES)

NOTES:

1 INTERPRET DWG PER MIL-STD-100.

2.ALL WIRES SHALL BE NEATLY LACED INTO
HARNE SSES THROUGH THE USE OF SELFLOCKING
STRAPS L LACING STRAPS SHALL BE
LOCATED AT EACH WIRE BREAKOUT AND PERIODIC
INTERVALS NCOT TO EXCEED THREE INCHES,

a SOLDERING@SHALL BE DONE [N ACCORDANCE
WITH REQUIREMENT 5 OF MiL- STD-45 4.,

A WIRING NUMBERS SHALL BE IN ACCORDANCE
WITH MILeW-5088,EXCEPT THAT LENGTH
BETWEEN ADJACENT GROUPS OF NUMBERS
SRALL NOT EXCEED SiX INCHES,

B.CUT INSULATION TUBING IN HALF-INCH
PIECES AND INSTALL AROUND WIRES
AND PIN® AT RECEPTACLES.

G AR | SOLDER [@a-5-5T
5 AR |WIRE 1GAN, COLOR WHITE MIL-WSO86/2
4 TAR |WIRE, IZAN, COLOR WHITE MILW-5086/2
23 |AR |STRARCABLE, ADJUSTABLE
ZZ [AR_|STRAFCABLE ADJUSTABLE
21 |AR [(NSUL SLFEVING. 12810, BLACK _(MIL1 23083 CLASS!
201aR [INSUL,SLEEVING \BTIC, BLACK 23083 CLMBS |
T9 14 |VERMINAL,LUG CRIMP STYLE
18 [}
[k
- i
T
1

3 []
TERMINAL, LUG CRIMP STYLE

[CONNECTOR RECEPTACLE, ELEC

&

NO

CONNECTOR RECEPTACLE ELEC
Blaty NOMENCLATURE
OR DESCRIPTION

SPECIFICATION

LIST oF MATERIAL

ME 6115-545-34/5-28(1) C1

Figure 5-28. Set Special Relay Assembly

(Class 1, Mode II} Sets, Wiring Harness
{Sheet 1 of 5)

Change 1

5-55/(5-56 blank)






T™M 5-6115-545-34

WIRE SIZE LENGTH END END

NO. REF REF COLOR FROM PREP To PREP
P40K16 16 14.25 RED MKG J2U | SOLDER | TB101-1a 13
P40J16 A 14.25 ] 4 J2-v SOLDER TB101-2a )
P40B16 20.00 J5-M SOLDER | TBi0i-1b
P40F16 31.50 A5-1 13) TB101-2b v
P40D16 20.75 J29-A SOLDER | TB101-1a 13
P198C16 10.50 J2-¢ ] J5-G SOLDER
P199c16 17.75 J2-a J10-b SOLDER
P50J16 15.00 J2-w TB101-3a 13
P50R16 20.50 J50-B TB101-4a 3
P50P16 20.50 J50-L TB101-5a
P50Y16 22.00 K16-3 TB101-4a
P50N16 24.75 J10-c TB101-3b
P50S16 23.50 J10a_ TB101-3b
P50T16 21.00 J5K TB101-4b
P50M16 21.00 J5¢ Y TB101-4b
P50K16 22.25 J5-e SOLDER | TB101-5a
P50L16 29.00 A5-21 43 TB101-5b
P80C16 15.75 J2-m 'SOLDER | TB101-6a
P80B16 22.75 J5-p 4 TB101-6a
P8OM16 21.50 J5-P TB101-6b
P8OL16 21.25 J5-R TB101-6b
P57E16 17.25 J2- + TB101-8a
P57F16 23.00 K16-8 TB101-8a
P47G16 17.00 J2-e TB101-9a
P47F16 23.25 J5-n ¥ TB101-9b
P47H16 24.75 J29-F SOLDER | TB101-%a
P47E16 29.75 A5-16 43) TB101-9b
P44D16 18.50 J2-q SOLDER | TB101-10a
P44E16 23.00 J5-D ] TB101-10b
P44G16 25.00 J29-G TB101-10a
P45G16 19.00 J2-R TB101-11a
P45J16 20.75 JB-A TB101-11b Y
P45H16 25.25 J29-D TB101-11a 43)
P46C16 11.50 J2-x J5-H SOLDER
P62B16 23.00 J2-h TB101-20a (13)
P55G16N 19.00 J2-p GNDSTUD 14)
P55J16N 15.00 J50-M b i
P55LL16N y 13.75 J5-h 1 ]
P55R16N 16 12.25 J54-D (14
P55Z12N 12 26.25 Jst ﬁ
P55816N 16 14.50 J59g ¥ 14)
P55T16N } 25.50 J5S SOLDER (4
P55C16N : 26.00 A5-15 43
PS5PP16N 16 11.50 K16-4 SOLDER (D)
P55D12N 12 11.00 J7-A SOLDER (15)
P55P16N 16 11.50 J29.E SOLDER } KD
P55VV16N 16 18.25 J2-r SOLDER Y Ga)
PS5F 16N 16 33.50 K3-X2 (s) GNDSTUD G4)
P140B12 12 22.25 J5-w SOLDER R13-1 15
P141A12 12 23.00 R13-2 (5 J5-2 SOLDER
P141B12 12 20.75 R13-2 (B) J7-E SOLDER
P48B16 16 34.75 Y J5-U SOLDER A5-12 a3
P54B16 16 23.50 RED MKG_ J5-V SOLDER A5-13 13)

Figure 5-28. Set Specia Relay Assembly (Class 1, Mode I1) Sets, Wiring Harness (Sheet 2 of 5)

ME 6115-545-34/5-28(2)
Change 8 557



T™ 5-6115-545-34

WIRE SIZE LENGTH END END
NO. REF REF COLOR FROM PREP To PREP
P56D16 16 19.00 RED MKG J2-k SOLDER | TB101-13a 13)
P56E16 [\ 26.75 [} J29-H A TB101-13a 13)
P56H16 29.00 J10-d TB101-13b 13)
P58C16 21.00 J5-E J50-A SOLDER
P52B16 31.75 J5-Y A5-4 (13)

i | PeoA16 7.50 J50-E K11-7 SOLDER
P63C16 40.00 J50-a J10-U SOLDER
P200B16 24.25 J6-C TB102-20a 13)
P200E16 33.25 J5-m TB102-19b 4
P200C16 33.00 J5-W TB102-20b
P200D16 32.00 J5-Z TB102-19a
P200K16 24.00 J50-P ¥ TB102-20b

B P2ooL16 27.50 K12-6 SOLDER | TB102-19b i
P200J16 40.50 A5-5 43 TB102-19a 43
P201B16 14.00 J5-C SOLDER J6-D SOLDER
P202B16 14.50 J5-B 3 J6-E )
P203B16 6.50 J50-F J6-F

1/ P204B16 8.50 K11-3 J6-G
P205B16 6.50 J50-D J6-H
P206B16 7.00 J50-C y J6-1
P207B16 14.50 J5-A SOLDER J6-K
P208B16 15.25 A5-17 43) J6-L
P209B16 7.00 J50-G SOLDER J6-M ]
P210B16 9.50 K12-5 } J6-N SOLDER
P66A16 25.00 J6-B A5-3 13)
P68A16 33.25 J5-b Y A5-6 (13
P81B16 18.00 J5-F SOLDER J54-C SOLDER
P49A16 40.50 K3-XI (16) A5-10 13)
E37C16 11.75 J2-X SOLDER J5-K SOLDER
E38C16 10.50 J2-W ] J5-J SOLDER
E39C16 10.75 J2-v J5-1 SOLDER
E36C16 v 15.00 J2-Z R-13-3 18
E35C16 16 14.00 J2-Y R-13-4 *
V65812 12 27.50 J7-D y TB101-18a 19
V64B12 12 28.50 J7-C SOLDER | TB101-19a (19)
D12A16 16 17.00 A5-14 13) J3-D SOLDER
D11A16 4 24.00 A5-2 3) J3-C SOLDER
P51B16 32.50 J5-1 SOLDER | TB102-18b 43)
P51D16 31.00 J5-f SOLDER | TB102-18a Iy
P51E16 35.00 Y ¥ A5-23 43) TB102-18a Y
P51A16 26.50 RED MKG J7-B SOLDER | TB102-18b (13)
X91C16 9.75 BLK MKG J2-L ) J3A SOLDER
X29C16 12.00 BLK MKG J2-S i J29-B SOLDER
X31C16 11.50 A A J2-0 SOLDER J29-C SOLDER
X9Z16 26.00 A5-18 43 TB102-1a 13
X9C16C 17.00 J2-z SOLDER | TB102-1a A

| X9A16C 23.00 J10-e ) T8102-1b
X9ZZ16C 14.25 J50-J TB102-2b

8| XsL16C 18.00 J54-A TB102-2a
X12C16N 18.00 J2-y TB102-3b
X12B16N Y 23.00 R J10f y TB102-3a Y
X12N16N 16 16.75 . BLK MKG J50-K SOLDER TB102-4a 13)

5-58 Change 8 ME 6115-545-34/5-28(3)

Figure 5-28. Set Specia Relay Assembly (Class 1, Mode I1) Sets, Wiring Harness (Sheet 3 of 5)



"WIRE | SIZE |[LENGTH END END
NO. | REF | REF |COLOR | FROM|pgep | TO | prep

X1ZWIGN ' 16 19.75 [BLKMKG [ J54-B [ SOLOER |[TBIO2-4b 3

"X &E 168 19.50 “[J2-F T8102-56 [}

XBBRIGB 24.00 JIO-F T8102-5a |

B 17. 00 J50-R TBIO2-5b

ES S 20.25 J2-E TBI0Z-6b

XTAIG A 24.00 | JI0-E T8I02-6o.

XT1ZZ16A 14.50 | | JS0-S TBI102- 6b

X14C 16 2025 ! ; J2-G [ TB102-Tb

X14B16 25.%0 | ! JIO-G [SOLDER |[TBIO2-16

XISHIG 20.00 | ' Ki6-2 \ TB102-8b

XI%C\6 21. 90 i J2-H |SOLDER|TBRIO2Bb

X\5B16 25.50 i ] Jio-H ) TBI02-86

xl6C\e 22.25 . L Jdz-y TBI02-9%b

X16816 25%0 | | J!o-L TB102-9a

X17¢€16 26.25 Jis-D TB10Z-10a

%X\1016e 20.00 J50-T TB102-10b

Xx18C\G 26.%0 Ji1o-J 18102 lla

X\8Dio 19.%0 J50-L TBR102-Wb

L X19C 16 2715 JI0-X TIB102- 120

I X19D 16 X 20.00 J50-v TB102-i2b

' X6D16 N 25.75 Ji10-§ AS-22

(L9301 22.00 | J2-® Ko~ | B

X195(16 23,25 ! J2-£ TBI0213b

Xi195Dl6 29.25 | J10-V |SOLDER [TRI02-13b

XI91F 16 21.50 | TI0I-3 TB102-¥a|

X191C 16 22.18 J2-1" |SOLDER |TBI02-14b

Xi970V6 25.00 J3-8 [ BlOZ-Va b

X91EG 33,75 R3l-t 1oz ual (3

X9TA G 27.75 J10-M R29-C |2OLDER

X QOF 16 24.50 J2-u | 1 TBIOZ-®b | (Y |

X90D\6 34.00 R31-2 [SOLDER [TB10Z-154 L

X9OE \& 375 Ti01-4 ® TB102-15a ]

X |195E 16 33.50 R-29-1 |[SOLDER [TB102-13a

X194 Clo 25 00 J2-P [TB102-16b

XI94E 16 30.00 JI10-W TB102-16b

X\Q4D 6 3 35.75 R29-2 TBIo2-IGa] (Y

D20C\& ! 17.7S J2-A J10-A [SOLDER

D22ICiIG 17. 80 J2-B JIO-B  |SOLDER

D22C 16 18.00 Je-C J1o-C [

D24C\e 10.00 J2-D Jsos2

K32CI6 12.25 J2-M JS4-M [SOLDER

K3 C G 3% 90 J2-N TBICG-2 (3)

K34Clo 3700 J2-T T804 | (3

KIOIF 16 8.00 J54-U J50-%X |SOLDER

®I02F 16 7.80 J54-S J5O0-N |SOLDER

K\\1OF & 9.80 J54-G Jio-h  [SOLDER|

Kiil DI 26.00 Jsa-J TBIOI- 14k

KW E\G 24.50 Jis-C TBI0I- e

KIIIF I 24.15 J15-G TBIOFi4a

KillGl6 23.50 JI5-L TBIoI-14b

K266 30.00 J10-3 TRI0-15b

Ki1l2AIb]| 1@ 24.50 [BLKMKG | V150 |SOLDER [TBIoFSa] (D)

ME 6115-545-34/5-28(4) C1

Figure 5-28. Set Special Relay Assembly (Class 1, Mode Il) Sets, Wiring Harness (Sheet 4 of 5)
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WIRE S\2E [ LENGTH END END
NO. Rer | “Rer COLOR | FROM | pep | TO | pRep
Kii2BlG 13 24.50 |BLK MKG| JIS5-H [SOLDER [TBIO\-15. ]
KlizC e 23 50 | | JIS-M ) __JB\Q\—EEV__* ]

L26CiGe 21.25 J2-K AS-8
L25C1i6 20.00 J2-J AS-19
%X 21716 25.25 JI0-% AS5-20
X22T1G 31.25 J10-Y AS-T B
X98NIG 31.00 JIO-N TBI0I-16b )
X98H 16 25.50 JI5-8 Bl0I- 16a.
X98J16 24.50 JI1S-F TBIO-6a
| X98K 6 2375 JIS-K |SOLDER [TBIOI-16b o
X9GA\G 32.7S TI01-2 (s TBIOI-1Tb
X9cBic 26.0C JI15-A [SOLDER |[TBIOI-1Ta
X96C\6 25.%0 JIS-E  [SOLOER [TBIOI-1Ta
X96Dli6 G 25.00 JI\5-J [SOLDER [TBIOI-Tb 1
¥X195F & 3 31.25 [BLKMKG [TIOI=I (&) TBIR-13a| 1
NGSCT\2 2 28.25 |REDMKG| J&-X [scLOER [TBIOI-Bb]| (9
o o e

VeaCiZz | 12 2900 |REOMKG| J5- Y |SoLDER |[TBIOF 9| (9
PSSABIGN] e 1 5.00 |REDMKG | JSO-W |SOL DER|GND STuD
PG2ZAIG 27.50 |RED MKG] J50-H TBIOI-20~
P GRE & [ 27.25 |[REDMKG | J50-8 TBI0I1-20b
X9YYIiGC \ 17.00 [BLKMKG]| JI5-S TB102-26 3) ]
Xi2BBIGN | 16 16-.50 |BLKMKG | JIS-P T8102-3b
PSSMIZN | 12 19.25 |REDMKG | JI0-O ¥ [GNDSTUD B
PSECRIGN| 16 1960 | | § [JIO-Z [SOLDER |GNDSTUD ]
[Pla0D 12 2 G.00 7 TR3- K3-1 &
PI42AI2 12 26.50 |REDMKG ][ JS-¥ [ K3-2 )
P200F 16 3 32.00 [REDMKG, Kil-4& q TBI02-20a \

N . .-
XOWIC 30.00 |BLK MKG | Kii-1 [E) T8102-2b (3 ‘l
X9V 16 C 27.00 Ki2-1 3 [TBiozib %\3% N
KIO3AIL 30.00 9S4 N [SOLDER TBIOG-t | (3) |
K\04AVG 32.00 JS4-T TRI06-3 [E)
KIOSAG 10.00 J=a-E R28-R 8,
KIO6 AL (I oo | | J54-H \ R28-M 8
KI\OTAIG 12.00 |BLK MKG | V54-F [SOLDER]| R28-L 8
PS9AI0 i7.00 |RED MKG| Ki2-4 KiG [E)
PTiAIG 17.00 |REDMKG]| Kil-8 [E) Ki2-3 (&)
KI08A\G 30.00 [BLK MKG [TBI06-S (E) J54-P [SOLDER
KIOQA G 21.00 [|BLKMKG[TBI0G6-G (3 J54-R
PlagA\G 28.00 |REDMKG] J\0-1 [SOLDER| 429K
P149A16 28.00 ] | J10-K ) J29-J
PISOAIG 2800 | ¢ JIO-R J29-M
PISIAIG 28.00 [REDMKG | J\O-P [SOLDER | J-29-N [SOLDER
X12EE\GN 32.00 [BLKMKG]| KIi-2 3 TBIOZ 4b %
X\2FFIGN] & 23,00 [BLKMKG| Ki2-2 [© TB\0L-3b

ME 6115-545-34/5-28(5)

Figure 5-28. Set Specia Relay Assembly (Class 1, Mode 1) Sets, Wiring Harness (Sheet 5 of 5)
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P4 i Pl
-
s 13.00 -
NOTES:
I INTERPRET DRAWING PER MIL-STD-100.
2. WIRING SHALL BE NEATLY LACED THROUGH THE
USE OF SELF-LOCKING NYLON STRAPS (Z ,LOCATED
AT INTERVALS NOT TO EXCEED THREE INCHES
bETWhEN STPAPS.
SOLDERING SHALL BE iIN ACCORDANCE WITH
REQUIREMENT 5 CF MIL-STD-454..
4, WIRE NUMBERING SHALL BE IN ACCORDANCE
WITH MIL-W- 5088, EXCEPT THAT LENGTH BETWEEN
ADJACENT GROUPS OF NUMBERS SHALL NOT
EXCEED SIX INCHES,
5. INSTALL NYLON FILLER PLUGS @ N UNUSED
OPENING OF CONNECTOR BUSHING .
WIRE MO 14126 REF ILENCTHREF! (OLOR | FROM 1 ENDPREP! TO END PREP
XGleA | 16 114,50 [2LAKNG] P4-A  [SOLDER | PI-A [50LDER
XBGloh ol -2 L} -B
XaNe | | 1 1T 1 1= -C
XiEDie | | [Tl D -0
X116De | -E E
X17DI6 -F -F
D244 A4 _ _Cn ’CZ 1
X121\ o -K
i@_Z.LN_L__J - -L -L -
XIZAAIGN| | 1 1 1 ML
KiClAle | y ERRED N Y
KIOZAIG | TG [14.55 BRG] 74-5 |50WDER | Pib-5 DER |
4 TAR TWIRE AN-1G. COLOR WHITE mesoeuz
3 1o |PLUG,END SEAL, E £EC CONN ]
~ A | CTOAD 7001 C An {CTA Ric :
< f-\K .)I'\Hr CROLWD, o T ‘}; __{
L2 COLJNFCTJQ o N I
FIND | 1Y T UO VIR LATURE SPECIFICATION
ND, |IREQD ZR CeslRIPTION
LIST OF MATERIAL

Figure 5-29. Load Measuring Unit Interconnecting, Wiring Harness

ME 6115-545-34/5-29

5-61/(5-62 blank)






200~
153
P35 \YIY' J__1200
38— .Y B 00
REDE~ &
~—43 \575 S
,K P36 1\/ \M 525 ~GND STUC
1863 8 75 050 3" .06 20
P33 v P
e
T
) - 8
MTI d La-! ——
. 5300 T2 1675
725 arss -
628 /\ - Q[:,ms P T 675
| 600 Bb@ 625 | i3
S——1425 ——*'*\Q\/ 400 B2 ":36,38 o {
| j 350 8 10 FATUM | l
DATUM O -4 - ¥
3
850

L] 7 GTH

T TR o[ ron | B [0 1545 155 (R4 oo e
P20TC!G [1IGGA | 65.50 [RED MKG [PS— A [SOLDER|FI4-B [SOLDER | (FZ00Ne [16GA _ [RED MKGPS -
P202Cle 35.50 F [#-8 1% TpP33-y T 1 iPATJie [1eGA -2
PZOILIG 48.50 -C ] P42-B
Paanie 38.50 -D F37-A
PS8EIG 48,50 -t P42°D
P8I0 16 36.50 —F £37-0
Pi38DIG6 73.00 =<1 F36 B

] 35.50 — W 538 A |SOLDER

£ 39D1 50.50 e 3 N 11 ®
[E3801 €3.50 - )| MTZ [OF

D! 1-00 = [ w73
PAGNAIG 2.00 cBi-2 %
P8ONIG 4. 50 -P Swep
PBOPI 61.00 -R : Pa3-A_|SOLDER
PSSX16N §3.50 =S Ly X
PaaCio 38.50 Y P37-B [SOLDER | | 2 | an D |
PE4AIL 38,50 -V F37-C PT7AIG 1 [cRet-kED E P36 -A [SOLDER
PZ60HIE 38.50 W] | [Pai-F PSSEYIGN]16 GA REp MKG [cRe7-Yi] D [P3e-B [s0LDER
[PSzAle €5.50 ~Y I Pia-D [ R
PZ00CIe 65.50 - i jPu-C I
[Peasic gé.00 = I 1F33p
[Psondie 8€.00 = P33-A ] — - - R
PSOEEIG §¢.00 = F33-C_SOLDER I

SIF16 52.00 - B2 | ! [ e

SEUUIEN 35.50 —3 JSoLPER [P38-B [SOLDER | JA—
PESEFIGN 39.00 Y D Jcrei-vilsolDER ||
[FSoHH 6 [15GA | 73,00 |RED MKG |PS~ & [SOLDER |P35-A |SOLDER ||

NOTES.
I INTERPRET DWE PER Mil.-STD ~/00.

2, ALL WIRES 8@ SHALL BE NEATLY LACED INTO HARNESSES
THROUGH THE USE OF SELF-LOCKING NYLON STRAPS (©7D.

LACING STRAPS SHALL BE LOCATED AT EACH WIRE BREAK-OUT
AND AT PERIDDIC INTERVALS NOT TO EXCEED THREE INCHS.

3, SOLDERING SHALL BE IN ALCORDANCE WITH REQUIREMENT 5
OF MIL-STD- 454,

4, WIRE NUMBERING SHALL BE IN ACCORDANCE WATH
MIL-W-5088, EXCEPF THAT LENGTH BETWEEN ADJACENT
GROUPS OF NUMBERS SHALL NOT EXCEED SIX INCHES.

S5 INSTALL NYLON FILLER PLUSS@@) IN UNUSED OPENINGS
OF CONNECTOR BUSHING, 1TEM NOS. 3 THRU 7.

ME 6115-545-34/5-30(1) €1

Figure 5-30, Engine Accessories, Wiring Harness
{Sheet 1 of 3)

Change 1 5-63/(5-64 blank)






G9-6

FiNo | QT¥ NOMENCLATURE Ok DESCRIPTION SPECIFICATION
NO. |REQD OR NOTE
/ || T TINSULATING SLEEVING,ELEC, FLEX/BLE,
T 1
| JREATED - PER MIL-I-31908,C{ B-A-1,
| [ COLOR BLACK SIZE .7@8I.0.
2|/ % I:C'o/wx/., ELECT, FEMALE
31 /|, covnvECTOL, PLUG, ELEC STA
T2 | |
R e
¢ | 3| Cowwvecroe, Plug, ELEC s57¢
71 /|| Corwecrom, reeg, ecec sre
T
8|2, connecror, piscomnec
s |2 || 7eeMNgL, LUe CRIMP STYLE
T
| -
10| 91| reeramae, Zug,Coimp STV
2|/ |y !
/315 |,
41 1 || TERMINAL LUG CEIMP STYLE

Figure 5-30. Engine Accessories, Wiring Harness (Sheet 2 of 3)

ME 6115-545-34/5-30(2)



99-9

FIND | QTY

NOMENCLATURE OR DESCRIPTION

SPECIFICATION
OR NOTE

No. |REQD o
511 | 1T reemmacl, cus,cemp sryce
~ 7l T 1
/e PRl , . STRAPL, CAHB.E, ADJUSTABLE
2 R erpap roa; £ ADIUSTARLE
’/ /&J%%Jlﬂﬂf,bﬁUh
1811 || | PLus, £nD SEAL, ELEC CovN
198 [ PLuG, £ND SEAL ELEC CONN
oWe| wes, 12 GA. CoLoP: /mf/r[} MIL- - 50882
2/ e ILW/fé)_/é GA. COLOR. WH/ITE J "
22 Ve | | SoLpER OO-S- &7/
o A ++ Y‘Y - - I 7
z3|/ TERLPUNDL, L UG, CRIMP STE

__1,._,....-4_4-4_#_
-+ 1+

Figure 5-30. Engine Accessories, Wiring Harness (Sheet 3 of 3)

ME 6115-545-34/5-30(3)



RO O OO
DASH NO. L- LENGTH
69-772 -2 300 INCHES
69-772 -1 3GOINCHES |

NOTES.
1. ALL CONDUCTOR EBNDS TO BE STRIPPED

250 INCH AND SOLDER TINNED BPEFORE
ASSEMBLY.

2. SOLDERING PROCESS TO BE PER MIL-S-6872
3. CONNECT LIKE PINS QF CONNECTORS TOGETHER
4. FOR INTERPRETATION OF:

DIMENSIONING AND TOLERANCING,

SEE MIL-STD-8

ME 6115-545-34/5-31

Figure 5-31. Paralleling Cable Assembly
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P28 P27

. ' 5

'
\

L —————— 84.50 —/V—J b

WIRE NO. [SIZE REF|LENGTHREF] COLOR | FROM [AD PREF] TO  |END FREP

PSSGKI2N| 12 8GO0 |[RED MKG | P27-A |SOLDER | PZB-A |SOLDER

P10BIG A P21-B 1Pz8-8

V6d4Giz 2 P2i-C Pz8-C

PBZRIG I ! 1 P27-D Pe8-0 | §

P838I2 12 8GO0 | RED MKG P27-E ]SOLDER P28-€ SOLDERJ
NOTES:

L INTERFPRET DRAWING PER MIL-STD-/00.

2. WIRING SHALL BE NEATLY LACED THROUGH THE USE
OF SELF-LOCKING NYLON STRAFPS(3), LOCATED AT
INTERVALS NOT TO EXCEEL THREE INCHES
BETWEEN STRAPS.

3. SOLDLERING SHALL BE /v ACCOKDANCE W/ITH REQUIREMENT
5 OF WIN-S5TD- 454.

4. WIRING NUMEBERS SHALL BE /v RCCORDPANCE WITH
MIL - W-5088 EXCEPT THAT LENGTH BETWELN

ADJACENT GROUPS OF WUWMIBERS SHALL NOT EXCEED
SIX INCHES.

AR IWIRE, AN =12 COLOR WHITE WL W.5086/2
AR |WIRE, AN=-16, COLOR WHITE WI-W-5086/2

5
4
3 |AK |STRAF CABLE ADJUSTAEBLE
2
/
N

/ [CONNECTOR,PLUG, ELEC,STR

/ |CONNECTOR,PLUG, ELEC,STR

ol Qry’ NOMENCLATURE
NG REQD OR DESURIPTION

L L1GT OF MATERIAL

SPECIFICATION

ME 6115-545-34/58-32

Figure 5-32. Fuel Burning Winterization Kit, Wiring Harness
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P7

[;_‘lr s

g

P26

I

i

WIRE NVQ. |SIZE REFILENGTHREH COLOR | FROM |END PREP| TO  |ENDFRE
PS5EIZN 12 3950 |RED MKG | PT7-A |SOLDER| P2G6-A |SOLDER
PRICI6 e X P7-B i P2&-8 1
Y64Al2 12 P1-C pP26-C
e5AI2 12 P7-D P2e-D
LPI41GI2 12 39.50 |[RED MKG | P7-E |SOLDERK | P2G-E |SOLDER
NOTES:

L INTERPRET DRAWING FER WML -STLD-/00.

2. WIRIMG SHALL BE NERTLY LACELD THROUGH THE U5E OF
SELF-LOCKING NYLON STRAFPSQLOCRATED AT INTERVALS
NO7T TO EXCEEL THREE INCHES BETWEEN STRAPS.

3. SOLDERING SHALL BE IN ACCORDANCE W/7TH REQUIREMENT
5 OF WMl-sTD-959.

4. WIRE NUMBERING SHALL BE IN ACCORDANCE WITH
M -W-S5088, EXCEPT THAT LENGTH BETWEEN
ADIACENT GROUPS OF NUMBERS SHALL NOT EXCEED
SIX INCHES.

AR

WIRE, AN -12, COLOR WHITE

MIL-W-5086 /2

AR

WIRE,AN-16,COLOR WHITE

MIL-W-5086 /2

AR

STRAP CABLE, ADJUSTABLE

~lrvlwid|nn

/

CONNECTOR, PLUG, ELEC,5TR

/

CONNECTOR, PLUG, ELEC,STR

FIND i QTY
. {REQD

NOMENCLATURE

OR DESCRIPTION

LIST OF MATERIAL

ME 6115-545-34/5-33

Figure 5-33. Fuel Burning Winterization Control, Wiring Harness
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0L-g

G,
A\

A
20.06
/K\T

1T

N\

NOT
2

g‘l

_J1.00 : HTR-2.
95,00 < — 000
NN -
(e % ,0.00 B
/ .
700 8.00 2 PLACES

ES:

INTERPRET DRAWING PER MiL-STD-i00,

WIRING SHALL BE NEATLY LACED THROUGH THE USE OF

SELF-LOCKING NYLON STRAPS, LOCATED AT INTERVALS NOT 1O
EXCEED THREE INCHES BETWEEN STRAPS. LACING STRAPS SHALL

BE LOCATED AT EACH WIRE BREAK-OUT AND AT PERIOD\
INTERVALS NOT TO EXCEED THREE INCHESEE,.

WIRE NUMBERING SHALL BE IN ACCORDANCE WITH

MIL-W-5080, EXCEPT THAT LENGTH BETWEEN ADJACENT GROUPS

OF NUMBERS SHALL NOT EXCEED SIX INCHES.

INSTALL NYLON FILLER PLUG IN UNUSED OPENING OF
CONNECTOR BUSHINGR®.

ITEM =15 SHOULD BE INSTALLED DURING UNIT ASSEMBLY,
DO NOT USE HEAT TO SECURE .

ME 6115-545-34/5-34(1)

Figure 5-34. Electric Winterization Kit, Wiring Harness (Sheet 1 of 2)



TL-§

WIRE NO | SI2E REF|LENGTHREF, | COLOR | FROM  [ENDFREP| TO END PREP
VG4EIG | 1 12.00 [REDMKG | TH2 @ |PIS-H | SOLDER
VDL 2. 0O (REDMKG | TH2 P19-A
PACBI&e 32 5O [BUCKMKG |P19 -J  [SOLDER [ P&O-A
PBIG 1%2 .50 3 [ K P8O -® [SOLDER
XIEPBIGC 10.00 -L HIR-1-1 %4
X14ECloC 122,00 -M HTR-2-1 | O
XI3EC)6N 110.00 P19 -B 1 HTR-1IZ | @
XiSEBION | ib | 122.00 | BLACK MKGP19-C [SOLDER [HTR-2-2| (1)
P ._1 - e e—e NP DU

15 [AR [INSULATIONSLEEVING Q01D PYACK [MIL1-23205%/12 CLASS |

N[5 |PLUGEND SEAL, ELEC CONN

10 | 2 [PLUGEND SEALELEC CONN

5 |AR_|STRAP CABLE ADJUSTABLE

8 [AR [STRAP,CABLE  ARJUSTABLE

7 | 6 | TERMINAL (UG, CRIMP STYLE

5 |1 [CONNECTORPLUGELEC STR |

4 | | |CONNECTOR PLUGELEC STR

s WIRE,AN-! &, (CLOR WHITE MILW-5080,2

o ln] S cheron sPEcricTON

LIST OF MATERIAL

Figure 5-34. Electric Winterization Kit, Wiring Harness (Sheet 2 of 2)
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NOTE S:
L. INTERPRET OWG PER MIL-STD-100.

NN\
2. “ACL WIRE SHALL BE NEATLY LACED INTO HARNESSES

THROUGH THE USE OF SELF-LCCKING NYLON STRAPS, B9
LACING STRAPS SHALL BE LOCATED AT EACH WIRE

BREAK-OUT AND AT PERIODIC INTERVALS NOT TO
EXCEED THREE INCHES.

3.(DSOLDERING SHALL BE IN ACCORDANCE WITH
REQUIREMENT S OF MIL-STD-4 54,

4. WIRE NUMBERING SHALL BE IN ACCORDANCE WITH
MIL-W-5088, EXCEPT THAT LENGTH BETWEEN

ADJACENT GROUPS OF NUMBERS SHALL NOT EXCEED
SIX INCHES.

S.UT INSULATION TUBING IN HALF-INCH PIECES AND
INSTALL AROUND WIRES AND PINS AT RECEPTACLES.

ME 6115-545-34/5-35(1) CI

Figure 5-35. Electric Heater Control Box, Wiring Harness (Sheet 1 of 2)
5-72 Change 1



IRE SN TH EN END
WRE | HEF |“REE™ [coLor | From Sege | TO | prep
ASEAVZC | 2 21.00 |BLK MKXG | J&A9-A |SOLDER [CB30I-A] (B
XIOEAIGC 2 20.50 [BLk MKG[CBROI-B | @) K301-AZ[SOLDER |
XIOEB\GC 16 150 |BLk MKG[CB3OFB]| (4) $30\-1 | C
WEAIGC | 1@ 10.00 |BLKk MKG | J'9-L [ SOLDER [K3O\-A||SOLDER
[XIZEAIZN | 2. }14.50 J4o-8 5301-8 ®
XBESIEN | 16 13.60 J9B S30\-7 5:2
XI4EBIGC | 1G 18.50 Ji12-M TsOLDER [5301-2 €))
KA EAGC 8.50 5301-2 ® F 301 SOLDER
X320\A G \2.50 T30-3 @ CR30) |[SOLDER
X30ZA\G | \&. 50 T30\-5 &) CR304 |SOLDER
PoOAE | | [ 1350 | JI9-J |SOLDER | E3OV ®
P90C 16 z4.50 | E302 | (3 _ |O5302-1 [SOLOER _
P9OD @ 18.50 E>03 | 8 18301-5
PSIAG 12.50 (U18-W ISOLDERT EX04 b
PaCic 13.00 D53027 [SOLOER [530-3] |
Pacie | | [2550 ] [DS3013/S0L0ER | ES0C | &
PIAEG | |  [2550 E30S 8 DS 302-3|30LDER
[PoiF 16 [ || 1950 [ €305 | @ | s30v3] &
Pa9pIe | 2050 | K3OIX2ISOLDER |DS 201-2{SOLDER
P99A G | | | 12.00 [BLKMKG [5301-4 ® D5301-2 [SOLDER
VGAFIG (350 |REDMKG| J19-H |SOLDER | S3di-6! &
VGSF 16 10.00  [REDMKG [ J19-A [SOLDER [K30I-X| [SOLDER
e 12 20.50 |RED MKG[K30I-Xi [SOLDER [DS30K-1 |SOLOER
X13EAION 16 17.50 BLK MKG | T301-2 S301-7 @
X12EBI6N 16 21.50 K301-B2 | SOLDER | 5301-8
XISEA 16N e [ 1.00 K301-8l | SOLDER [ y19-C | SOLDER
X16EAIBC 16 20.50 | BLK MKG | F 30l SOLDER [T301-1 @
3 ] 1 [TERMINAL, LUG, (A MP STYLE _
[Vd
1 [AR [INSUL,SLEEVItG, 18T1.0 BLK MIL-T- 2308 3/5,CLASS |
10 [AR |INSUL SLEEVING, 125V.0.,BLx  [MILT-23053/5,CLASS |
9 |AR ,STRAP CABLE,ADJUSTABLE
B [AR [STRARCABLE ADJUSTABLE
7 [AR |WIRE AN (2 COLOR WHITE [MIL-W-5086/2
6 |AR |WIRE AN G, COLORWHITE _[MIL-W-5086/2
5 ) [TERMINAL,LUG,CRIMP STYLE
4 | 6 [TERMINAL LUGCRIMPSTYLE
3 | /8 |TERMINALLLG CRMPSTYLE
2 | ' CONNECTORRECEPTACLE ELEC
T | ' CONNECTOR,RECEPTACLE ELEC
FIND| QTY | pe LT SPECIFICATION
NQ, [REWV UK VEILRIF il
LIST OF MATERIAL ]

ME 6115-545-34/5-35(2)

Figure 5-35. Electric Heater Control Box, Wiring Harness (Sheet 2 of 2)
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NOTES:
1.

Interprec Mwa. Per MIL-5TD-100

2. All Wire Shall e dostly Laced Inco

Harnesses Tho
Locking Nylon Straps (12).

Srtraps Shall Be Located At T
Break-Cut And At Poricdic latervaly Not

el The Use Of Sclf

To Exceed Thre. Incies,

3. Soldering Shall Be ia Accordance With

Requirerient 2 of MIL-STD-454,

4. Wire Nuzbers Shall Be Stamped On 150
Inch Lengths Of :IL-7-23053 Sleeving
{10)(11) And Placed Y

thin 3 Inches

Of Each End OF The Wire.

5. This Section Of Harness To Be Installed

At Final Assembly,

6. Wiring Numbers Shall Be In Accordance With
MIL-W-5082 Except That Length Batween Ad-
jacent Groups Of Numbers Shall ot Exceed

Six Inches.

16 Al WIRZ, lsay,eonen, T
15 36 TERM LIIG, CRIMP STYLE
14 1 RECEPTICM, (JS1)
13 AR SOLDER
12 AR STRAP, CABLE, ADJUSTAULE
11 AR INSUL, SL ING 12 1D WHITE
10 AR INSUL SLEEVING 19 1D WHITE
9 36 TERMINAL, LUG, CRIMP STYLE
8 54 TERMINAL, LUG, CRTIP STYLE
7 11 TERIINAL, LUG CRIMP STYLE
6 8 TERMINAL, LUG, CRiMP STYLZ
5 k) TERMINAL, LUG, CRL‘P STYLE
4 36 TERMINAL, LUG, CRIMP STYLE
3 AR TEFLON WIRE #16GA, COLOR WHITE
2 AR TEFLOY WIRE, #10G4, COLOR WMITE
FIND Qry NCHELCLAYURE
NO. REQD OR DUSCRIPTION

LIST OF MATERIAL

Figure 5-36. Load Bank,

ME 6115-545-34/5-36(1)
Wiring Harness

(Sheet 1 of 3)

Change 4
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wire No | REF ‘%’é‘?’“l CoLOR | FROM | Saep | TO | faip [YVoe |
RONIBIGA]l 1e | 2400 ACKMKG] S1-18 O] 3- (ICH "HTE'
XOHEBAIGA 2.00 Si-16 1B5-9
XOHEQ AL 2.50 YW a-
XolizBic A 4.00 S1-25 783-
XOITAIGA 3300 S\-26 T85-
XOUBAIG A 25.00 S1-22 TB84-2
XOII3BIGA 2300 S\-33 T83-7
XQII9AIGA 3300 S\- 36 I85-7
XOI20AI6A 800 S1- 32 [684-3
XOH4BIGA 23 S1-36 3-€
%0iciAibA 33.00 3i-40 i85~
)&Tﬂ'ggmg A 24.00 Si-4 4-4
X0INBIGC & 24.50 S\-55 3-5
YOJIEAIC T, ¥300 S1-26 BE-%
X02IcAIGE. 22.00 Z\52 784-5
X0212 B 16E 2350 Si-w5 [83-4
X0217A 1B | 3300 EIAA 185-4 -
X0Z18A1C 2100 S\ -62 787 -¢
X0213B 168 2500 Sv 75 2-
X029 A I1GB 3200 % - 1% 5-
X022o Al B 3400 S\-12 4-7
YO BIG B 24.00 S\- 65 TB2-8
X0221ATGE 2400 S\ 86 5-
X0222 AIGE 2400 Si-g2 T84~
XO3HBIGC 2450 S\-95 182-7
XO3ISAIGC. 3200 - 96 T85-1
X036 AVGC 1700 Syv-92 184-9
0312 BIGC 2450 105 T682-6
XO3TAIGC 3000 S\-ihe Y821
XO3IBA I6C 2800 S\-102 T83-1
[X0312 B 16C 2500 T 182-5
XOMGAIGT 100 A 782-2
YO320A (] 26 00 V12 T183-2
X034 BI6C 2450 V- iz 5 TB2-4
XO3Z1AIGC 2700 S\ 126 182-3
X032ZAleC| 1 | 2400 S J22 éz B3-3] @ (O]
04I0EION 10 79.50 T®\- 10 ﬂ R7-R ? ¢ I
XO410FION | 10 €6 50 IBI-L0 ) RIS-R 3]
X0 410GION 10 €1.00 TB1-LO R23-R
XO4IORION | 1O 900 RI-R R>-R
%O &£10 J 10N 900 R3-R RS- R
XOAICK1ON 500 RS-& R7-R
0ZI0L ION 900 RS- R RIV-R
xC41OMION 900 j RI-R R\3-R
KO4ION ION 900 Ri3-R RiD-R
{roxioP 1o 00 RVT- RS-W l
XOZTORIO 900 RI1S-R R21-R
YAZIO S IANT o FYeYe) Y 7d A BT Hal
{Wﬁw._, \C ,m,Fﬂawu.w.‘ [y R23-R ()] [ed) l

ME 6115-545-34/5-36(2)

Figure 5-36. Load Bank, Wiring Harness (Sheet 2 of 3)

Change 4 5-77



5-78

Change 4

SIRE [LENGTH END NO JWIRE
WIRE No | B3 | “RRET) coor | FRom| ENP | 1o | ENOwige
PS5ZAlGN | 16 53.00 J8I-D [soLofER | A4i-4. 3)..
PSCIAIG J8i-C Ad-3
KiC2ZA1G J81-B A1I-2
KIOIZ A6 J8I-A AAI-
PESZB G J8I- 6 Adi-2
KIOZZBIG J8I-F Ad1-2
KiOZ BlG J8I-E | Adl-1
PSEZBIGN 3.00 J8i-H [SOLDER JAaI-4&
POINAIG 58. CRS + [©) S4-2 | SOLDE
POIB IS 24.00 AdL-5 Q CRS 1 €,
POz AIG 29.00 CRS - (c, 53-4 [SoL.OER
[POB A G 49.00 Ad -G [€] S5-1 [G)
Pod AL 6800 <5-2 < S4-# SCLDE R
PoaBis 55-2 (G S3-3 [SolbER
XO1ICIOA Tk2-9 i5 R2-F <
XOII5DI0A TFS-9 Pi-F
XOIi6BIOA TBA-1 R2-R
XOZCIGA TB3-6 R4~ F
XO17810A 4200 TE5-6 R3-F
XOII6BI0A €400 TPa- R4-R
X011 3CICA 2750 163 -7 K6 - F
XOli9BIOA 3€.00 g5 -7 R5-F
X0120B10A £300 164 5 R6-R
X0114CI0A 2900 183 -5 R8-F
XOI21BIOA AL.00 TRS -6 R7-F.
XQi22BI0A €570 Tha 4 RI-R
Y021ICI0B 3100 T63 5 RIO-F
X02150108 4C N0 185 5 W9-F
X02168IC8 600 TRE- & RIO-R
XC212C103 3407 T83-4 RI2-F
X0217810B 3550 185-4 RIl- F
X02188108 66 00 T64-6 RI2-R
X0215CI08 200 162 9 RIa-F
X021%E108 2300 TS - 3 RI3-F
X022061G8 84 50 TEA 7 RIG-R
X0214CIGR 3000 1k2-8 RI6G-F
XG221810P 2£.50 TRY -2 RIL-F
X3222HIC8 7950 164-8 RI6-R
XC3iiCitC 2800 182 -7 Xig-F
X0315810C 26 GO 15651 RI7-F
X0316810C 7750 TB4-9 RIg- K
X0312CI0C 3.0 T82-6 R20-F
X0317810C 2870 182 - | RI3-F
X0318810C 76.50 TB3- 1 R20-R
X0313CI0C 2800 TR2 -5 R22-F
XO319B10C| 260 T82-2 R2) -F
X0320810]] 7500 TH3-2 R2Z2-R
X0314CICC 2575 2-4 R24-F
X0321610C 2520 2-3 R23-F
X03225610C 10 7350 AK MKG 2-3 15 R24-R

I

ME 6115-545-34/5-36(3)

Figure 5-36. Load Bank, Wiring Harness (Sheet 3 of 3)
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6L-S

75

CR4C) CRI (+) c-306
1 ¢ ? LO L3 L2 Ly ?
T I T /\
! y
2.75 2.50 S.oo
3PLACES 4 PLACES /
I PN
7\
//7 ¢-30! \
e
A 1 ~ ] -
1 J
|
2.75 |
3.75 ;
475 ———» :
e .25
7.25
8.50 —
9.00 --—1}— 5.75
950 2PLACES
/2. 00
wMNTCC.
VCo-
|. INTERPRET DW6G PER MIL-STD-100
2. ALL WIRES SHALL BE NEATLY LACED INTO HARNESS c-3050 (_g 1
THROUGH THE USE OF SELF-LOCKING NYLON STRAPS (D) c-304
LACING STRAPS SHALL BE LOCATED AT EACH WIRE
BREAK-OUT AND PERIODIC INTERVALS NOoT TO 1
EXCEER THREE INCHES o — T o :
¢-302

3 WIRE NUMBERS SHALL BE STAMPED owN

LENGTHS OF Steewng(2)

—eiNG —&E L

1.50 /NeH

AMD PLACED WITHIN

AND FLAELL D WITHIN

THREE INCHES OF EACH END OF EACH WIRE.

Figure 5-37.

Load Bank Capacitor (Sheet 1 of 2)



08-¢

WIRE SIZE [LENGTH END END
T
XOIOEIGA | 16 | 13.00 TBI-LI @ | c-304
XO2I0EI6B | 16 8.25 TBI-L2 4) C-3203
XO3IOEleC | 16 13.50 TBI-L3 @) c-302 (3)
XO4IOWIGN| 16 3.50 TBI-LO [©) c- 30| (3
POSAIG 2 12.25 CRI (+) 3) c-306 )
POGLAIG 16 /7.00 CR4 (=) (3) c-305 (©)
S | AR | STRAP, CABLE, ADJUSTABLE
4 4 |TERMINAL LUG, CRIMP STYLE
3 & [ TERMINAL LUG , CRIMP STYLE
2 | AR |INSUL SLEEVING .06 1.D. BLACK [MIL-I-23053/5 CLASS T
| |AR | WIRE, TEFLON I1G&A. COLOR WHT IMIL-W- 168784
FIND| QTY NOME NCLATURE
NO |REQD OR DESCRIPTION SPECIFICATION

LIST OF MATERIAL

Figure 5-37.

Load Bank Capacitor

(Sheet 2 of 2)

ME 6115-545-34/5-37



BRIOGE

10-2S5

5.00 c.00 1

NOTES:

I. INTERPRET DwG PER MIL-STD-100.

2. ALL WIRE SHALL BE NEATLY LACED INTO
HARNESSES THROUGH THE UBSE OF SELF-LOCKING
NYLON STRAPS@. LACING STRAPS SHALL BE
LOCATED AT EACH WIRE BREAK-OUT AND AT
INTERVALS NOT TO EXCEED THREE INTHES.

3. SOLDERING SHALL BE IN ACCORDANCE WITH
REQUIREMENT 5 OF MiL-STD-454.

4. WIRE NUMBERING SHALL BE IN ACCORDANCE
WITH MIL-W- 5088 EXCEPT THAT LENQTH
BETWEEN ADTACENT GROUPS OF NUMBERS
SHALL NOT EXCEED SIX INCHES.

ME 6115-545-34/5-38(1)

Figure 5-38. Load Bank Control Panel, Wiring Harness (Sheet 1 of 2)
581



5-82

\ [ AV
wiRe wo | JEE | SRIE™ color | From | END T 1o e
XO4\0AION| 10 4475 [BLxK™Mkal Si-7) TBI-LO
XO04{0BION] 10 [ a4 75 Si-41 TB1-LO
[XO410CION] 'O | 4475 S\-71 1 )
XOZT0DIQ 10 A4TS S1-101 TBI1-L0
OTIOATRA] 12 3275 YR TBI-UI
[XO L IOBTZA] 32.75 Sl TBI-LI
[XO116CI2A 32.75 S2- 11 . TB\-LI
TTODIZA 3e.19] | Se-i] i TBV-LI
ozwo;mzér 3425] | s2-2] TOI-L2
210BI12B] 34.25 : S2-21 TOI- L2
0210C 128] 34-25%5 S52-21 TTelrie
02100 2B 3425 S2-21 TB\- L2
310AI12C 3575 S 31 TBL- LS )
%o;_‘e'no Tt 3575 5231 TBI-LS] T
XOMNOC 12C] 3575 S2-31 TBY\-L3L.
XO3I10DI2 3575 S2-31 ITBV-US |
OlIA T2 775 S2-12 SV-15
XOI2AIZA 825 S2-13 S\-25
| \JCA 925 | S52-14 S\-3% T
Ol14A (2 915 ! $2-15 8145 T _
O2ITA 28] 10.75 S52-22 S1-55
2 11.25 S2-23 S1-65
I3A 128 \2.25 S2-24 S\-75
02I4AI2B 12.75 Se-25 S\- 85
3IIA12C 13.75 1 $2-32 51-95
3ZAIZC 14-25 | | S2-33 _] Si-105[.
12¢E 15.25 52-34 S\-1/5
0314A12d 12 1575 S2-35 ‘ S\-125 N
BleA |l G 29.1s | R25-1 |SOLDER] S1-/6 | ([
04I10TIeN| 16 449571, TBRIDGE| SOLDER] "S- 17 T—
ARAAIN 2350 [E a S-561 -
O4I0UKGN] 10 1300 DS\ I S\-4/
OZi5BIG | e | 1300 .1, ol 5]
XQ4IOVIEN] \6 20.00 ]. CRS5( — @ TBI-LO | (8)
XO\I0F4A] 4 1500 TIBI- LI ©) S3-2A [ _(0) ]
XQ210F4B| 4 _ | 15.00 TRI-L2 6) 163-28[ (9)..
XOBIOF4C] 4 1500 TBI-L3 @ 83-3C [
XQISCIGA | 16 12.00 . R25-1 [SOLDER |R25-2 [SOLDER
I15CleA | 16 13.75 [BLK MKG|R25-3 [SOLDER |BRIDGE [SOLDER
10 [ 8 [TERMINAL LUG,CRIMPSTYLE] ]
9 |AR[SOLOER laa-s-s11 ]
& [ 1 [TERMINAL,LUG,CRIMP STYI
| T ] © [TERMINAL LUG, CRIMP STYLE
[ @119 [TERMINALLLG,CRIMP STYLE
S [4D[TERMINAL, LUG, CRIMP STVU
4 TAR sTRgMbLuomLﬁ '
3 JAR|WIRE AN 10 WHITE MitW-
L £ JAR|WIRE. AN 120 WHITE MLAW-5086/2
I JARIWIRE AN 16 WHITE LW-5086/2
ol SRS [sremono
LIST OF MATERIAL

ME 6115-545-34/5-38(2)

Figure 5-38. Load Bank Control Panel, Wiring Harness (Sheet 2 of 2)



~ RED

EOMKYD, e o o o el —3 A& b il

10.00 4 PLACES., k

STRIP ALL 4 WIRES

150 INCHES FOR CONNELTION

TO GENERATER LOAD TERFINALS

TIN PER MIL- STD-454 REQUIREMENT 5

wiee_skarovl wire No. | SEL
BLACK XO204A L

WHITE X0z04B | c2

RED xo0z04C |43

GREEN | X0/04N | <O

8 | 4IN.[INSUL . SLEEVING .75 I.D. BLK  |MIL-1-22053/S CLASS |

7 | AR | SOLDER QRQa-S-57

6 | |FT [SHIELDING, TINNED COPPER .203 I.D. QQ-B-575

5 | 1_|TERMINAL , LUG MS 25036-157 |
d [ )FT.{SHIELDING . TINNED COPPER,1.501.D. QQ-B-575

2 TAR [ INSUL SLEEVING .51 ID BLK|MILT-23053 /5, CLASS /

2 |4 | TERMINAL MS 25036-123 I
b |95 CAE S *4 CO-04 HLF4/4 1340
hl%o «% gg;s;&-gugg SPELIFICATION

LIST OF MATERIAL

ME 6115-545-34/5-39

Figure 5-39. Special Purpose Cables Assembly - 70-1274 for Generator '
Set to Load Bank Main Power Cable

Change 6 5-83



¥8-G

»
N
un

- - N

WIRE SITE [LENGTH END END

T

NO REF REF COLOR | FROM Prep o PRE P
X14Hl6 | 16 13.25 c3 @ [csz-a2| @
x1s5L1e | 1 18.25 ca & lcez-g2] (2
X 16Fle 6 16.25 cs Eﬁ cB2-c2 (@)

NOTES:

| INTERPRET DWG PER MIL-STD-100

L ALL WIRES SHALL BE NEATLY LACED INTO HARNESS
THROUGMHM THE USE OF SELF-LOCKING NYLON ST(APS@

LACING STRAPS SHALL BE LOCATED AT EACH wiRE
BREAK-OUT AND PERIODIC INTERVALS NOT TO
EXCEED THREE INCHES.

4 | AR |STRAP , CABLE ADJIUSTABLE
3 3 | TERMINAL LUG . CRIMP STYLE
2 3 | TEEMINAL LUG CRimP STYLE
| [AR [wike 10 AN cColo  wHiTE  |MIL-W-5086]2]
FiNOD | Q@TY NOMENCLATL &C
no |ese0 OR DESCAIPTION SPECIFICATION
LIST OF MATERIAL

Figure 5-40. RFI Capacitors, Wiring Harness

—0 ca

ME 6115-545-34/5-40



CHAPTER 6
LOAD CONNECTION GROUP REPAIR INSTRUCTIONS

Section |. INTRODUCTION

6-1. Scope.

This chapter contains repair instructions for the
main load contactor and current transformer of the
load connection group.

6-2. Load Connection Group Description.

a The load connection group consists of the main
load contactor, load terminal board assembly, cur-
rent transformer assembly, and reconnection board.

b. The main load contactor connects the main
generator output to the load. The contactor closes
when the load contactor switch (S-3) (refer to Oper-
atar and Organizational Maintenance Manual) is
placed in the on position momentarily.

C. The load terminal board provides a means of
connection to the generator set load. The contactor
connects the generator output to the load through the
load terminal board.

d. The output cables of the generator pass through
the cores of the current transformers. When the

generator is connected to a load, a proportional cur-
rent is induced in the current transformer secondary.
This secondary current is used by the excitation sys-
tem as a current boost during a short circuit and
cross current compensation during parallel operation
The current transformer secondary Is also used to
operate the ammeter and wattmeter circuits in the
control panel and it is used in the load measuring unit
circuit.

e. The reconnection board permits reconnection
of the generator phase windings to give optional out-
put voltages. Both ends of each coil of each phase
winding run from the generator to a stud on the re-
connection board. A changeover board, with copper
bus bars, is mounted so that the studs contact the
bus bars. The bus bars are so designed that by mov-
ing the changeover board to one of two positions, the
generator phase coils may be connected in series or
paralel for 120/208 volt or 240/416 volt operation

f. Refer to the Operator and Organizational Main-
tenanance Manual for maintenance instruction proced-
ures covering the load terminal board and reconnec-
tion board.

Section [1. MAIN LOAD CONTACTOR

6-3. Removal and Disassembly.

a Removal. Refer to Operator and Organization-

a Maintenance Manual and remove the main load con-

tactor.

b. Disassembly. See figure 611 dr figure 6-1 D
(used on Serial Numbers FZ-01639 on, for 50/60 Hz
and Serial Numbers FZ-06463 on, for 400 Hz) and
disassemble the main load contactor as illustrated.

6-4. Cleaning, Inspection, and Testing.

a. Cleaning. Clean all components with cloth
dampened in cleaning solvent, Federal Specification
P-D-680.

b, Inspection. Refer to Operator and Organiza-
tional Maintenance Manual.

c. Testing. Refer to Operator and Organizational
Maintenance Manual.

6-5. Repair.

a Replace contactor actuator coil if defective.

b. Replace contacts in contactor if badly pitted or
burned. When one contact is damaged, all contacts
must be replaced.

¢. Repair damaged threads with a die or by filing
with afine mill file.

6-6. Reassembly and Installation.
a. Reassembly.

a and reassemble
the-main Toad contactor observing the following:

(1) After assembly of the operator assembly

F23) refer to figure 6-1A]and perform the
ollowing adjustment procedures:

Change 3 6-1



Plate
Plate
Screw
Washer
Washer
Cover
Screw
Washer
Screw

10. Washer
11. Washer

. 12. Cover assy
S 13. Contactor assy
27 14. Gasket

12
\
/ 15, Gasket

©CONTTRWN -

7

W
PRVS

ME 6115-545-34/6-1(1) Cl

Figure 6-1. Main Load Contactor
(Sheet 1 of 3)
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. Screw

Washer

. Washer
. Chamber

Gasket
Nut

. Washer
. Operator assy.

Ring, retaining
Bushing, locating

. Spring
. Shim

Shim

. Shim

. Bridge assy.
. Operator

Bushing, adjusting
Nut

.' Washer
. Washer
. Screw

Washer

. Base assy.

. Nut

. Washer

. Washer

. Contact assy.
. Arc chute

Grommet
Spacer

. Base

ME 6115-545-34/6-1(2) Cl
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47.
48.
49.
50.
51.
52.

53.

Screw
Screw
Washer
Washer
Clamp

Connector aux.

contact assy.
Connector and
wire assy.

6-4 Change 1

Connector

Screw 65.
Washer 66.
Switch 67.
Screw 68.
Washer 69.

Figure 6-1.

62.

Aux. contact assy 63.
Au. contact assy 64.

68

83

G—66 N
65—
Washer 70.  Operator assy
Bracket 71 Nut
Actuator assy 72. \Washer
Nut 73.  Washer
Washer 74.  Screw
Terminal 75. Bracket
Rod 76. Nut
Spring 77. Washer

Main Load Contactor
(Sheet 3 of 3)

78.
79.
80.
81.
82.
83.
84.
85.
86.

Operator aux.
Core and rod
Screw

Washer

Washer

End Plate
Washer

Caoil

Core and frame

ME 6115-545-34/6-1(3) C1



(8 Check each individual contact at its
edge (insert A) with a force gauge. Preload should
be between 1-1/2 -2 1/2 Ibs. This can be attained

by adding or removing shim (see chart,[figure 6-1A).

(b) Preload is checked by the initia
breakaway of the E ring at point B,[figure 6-1A]
Preload should be between 1-1/2 to 2-1/2 Ibs. This

can be obtained by adding or removing shim (See
chart,lTMGﬁ).

(2) After assembly of the actuator assembly
(64, If%ﬂ:é 64), refer o figure 6B and per-
form the following adjustment procedures

(8 Leave four screws (1) loose.

(b) Clamp assembly at points A and B to
assure no-air gap at points C and D.

(c) With assembly clamped, tighten four
screws (1).

(d) Remove clamp.

(e) Insert feeler gauge (0. 150 + 0.010 in.)
into movable core gap and adjust guide screws (2)
evenly until gauge is snug throughout the parimeter.

(f) Secure after adjustment by tightening
two nuts (3).

(3) Contactor adjustment.

() Contact overtravel. Refer to[figure
[6-IC]and proceed as follows:

(1) Attach indicator lamp on ohmeter to
terminal A1-A2 & C1-C2.

(2) Insert 0.035 gauge into movable
core cap (A).

(3) Apply 24 VDC to caoil.

(4) Adjust carrier bushings at point (B)
until continuity is made on A1-A2 & C1-C2.

(5) Secure by tightening nuts (1).

(6) Recheck continuity at 0.035. No
continuity at 0.040 readjust if necessary.

(b) Economizing switch. Refer to [figuré
[6-1C] and proceed as follows: [Mgurg

(1) Adjust switch bracket (3) to
transfer switch. Check that white button is fully
depressed and allow approximately 0.010 clearance
between white button and tap operator (point C).
Secure screws on bracket.

(2) Insert 0.010 gauge into movable core
gap (A).

(3) Apply 24 VDC to coil.

(4) Adjust lower tap (D) by bending to
transfer switch.

(5) Recheck

0.010 gauge transfer
0.018 gauge no transfer
Readjust if necessary

(c) Auxiliary contacts. Refer to[figure 6-IC]
and proceed as follows:

(1) Before adjustment, set lift comb item
(5) so that the deflector on the guide leaf springs

(6) are near equal in energized and de-energized
position. Secure by tightening nuts (4).

(2) Normally closed. Insert 0.018
guage between guide rod head and operator plate,
(point D 2 places).  Adjust stationary contacts to
just touch the movable contact (use indicator light) -

recheck with 0.025 gauge at point (D). No continuity.
Readjust if necessary.

(3) Normally Open. Same as normally
closed except shims are inserted into movable core
gap (point A).

Change 1 6-4A



CHART LBS CHANGE
10127-1 = o007 19 LBS
10127-2 = ,018 2 LAS
10127-3 = .003 .4 L8
ME 6115-545-34/6-1A C1
Figure 6-IA Operator Assembly- Main Contact Adjust Procedure
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Figure 6-1B. Actuator Assembly Adjustment Procedure
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Nut
Switch
Bracket

Nut
Aux. contact assy
Leaf spring

O O s OB
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Figure 6-1C. Contactor Adjustment
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USED ON SERIAL NUMBERS FZ-01639 ON, é%f//i,/”’////////,
FOR 50/60 Hz AND SERIAL NUMBERS

FZ-06463 ON, FOR 400 Mz
ME 6115-545-34/6-1D(1) €3

VYTV wivy 1

Identification plate 8. Screw 15. Cover

1.

2. Wiring diagram plate 9. Lock washer 16. Switch-Connector assy
3. Screw 10. Screw 17. Aux switch

4. Lock washer 11. Lock washer 18. Aux switch

5. Flat washer 12. Flat washer 19. Connector

6. Shield 13. Screw 20. Gasket

7. Contactor subassy 14. Lock washer

Figure 6-ID. Main Load Contactor (Sheet | of 3)
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Figure 6-ID. Main Load Contactor (Sheet 2 of 3)

51.

Locking spacer
Lock washer
Flat washer
Chamber
Gasket
Nut
Lock washer

. Flat washer

Base assy
Screw
Lock washer
Flat washer
Flat washer
Nut
Bus bar
Insert
Base
Gasket
Nut
Lock washer
Flat washer
Spacer
Bushing
Bushing
Bridge assy
Housing
Bridge
Spring
Bushing
Arc chute
Screw
Lock washer
Metallic washer
Insulation
Detent

USED ON SERIAL NUMBERS FZ-01639 ON,
FOR 50/60 Hz AND SERIAL NUMBERS
FZ-06463 ON, FOR 400 Hz

Change 3 6-4E



57.
58.
59.
60.
61.
62.

64.
65.
66.
67.

6-4F Change 8

Operator 68.
Operator 69.
Screw 70.
Lock washer 71.
Screw 72.
Lock washer 73.
Nut 74.
. Spring 75.
Solenoid subassy 76.
Moveable core-rod assy 77.
Lock washer 78.
Nut 79.

Rod

Core assy
Stud
Operator
Frame-core assy
Frame assy
Screw

Flat washer
Frame
Screw

Lock washer
Flat washer

USED ON SERIAL NUMBERS FZ-01639

nu END CNAJILA LI Aun ornTas
Vivy, TUR OU/OUV NZ ANV JLKIAL

NUMBERS FZ-06463 ON, FOR 400 Hz

ME 6115-545-34/6-1D(3) €3

80. Frame

81. Frame

82. Screw

83. Flat washer
84. Micro switch assy
85. Screw

86. Lock washer
87. Flat washer
88. Switch

89. Bracket

90. Plate

91. Cail

Figure 6-1D. Main Load Contactor (Sheet 3 of 3)



Section I1l. CURRENT TRANSFORMER

6-7. On Equipment Test.

a. The following resistance readings should be
precent for good current transformers. Use a Simp-
son 260 or equivalent meter, (properly zeroed) with
the R x 1 scale selected for making the measure-
ments.

b. Current transformer secondary resistance
readng.

CT1... 25 ohms
gﬁgdenﬁo% CT2... same as CTI
Meter CT3... same as CTI
CT4... 0.2 ohms pins 1 to 3, 0.1
ohm center pin to 1 and
LMU center pin to 3
CT5... same as CT4
CT6. . . same as CT4

Cross Current

Compensation CT7... 0.5 ohms pins| and 2

6-8. Removal and Disassembly.
a. Removal

(1) Remove and tag the generator output leads
and pass them through the associated current trans-
formers freeing the current transformer assembly
for removal. (Em

(2) Remove the generator harness wiring
from terminal block TB16, identifying each lead with
the terminal block post number from which it was
removed.

(3) Remove the current transformer assem-
,[f1g.6-B) by removing hardware items 3,

b
atnds

b. Disassembly. and disassemble
the current transformer as illustrated.

50/60HZ AND 400QHZ

T3
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CT6 CT5
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=
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n
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ME 6115-545-34/6-2 C1

Figure 6-2. Routing Main Generator Leads Through Current Transformers
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1. Nut 7. Transformer assy 13. Screw 19. Washer 25, Capacitor

2. Screw 8. Nut H13A. wWasher 20. Screw 26. Capacitor

3. Nut 9. Washer 14. Bracket 21. Screw 27. Screw

4. Screw 10. Screw 15. Bracket B 21A. washer 28. Capacitor
[ | 4A. Washer 11. Bracket 16. Screw 22. Bracket 29, Washer

5. Screw 12. Screw 17. Washer 23. Nut B 29A. Washer

6. Bracket B12A. Nut 18, Nyt 24, Wagher 30. Bracket

B 24A. Washer 31. Rubber channel
ME 6115-545-34/6-3 ]

Figure 6-3. Current Transformer Assembly and Load Connecting Group Mounting Brackets
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Screw

Washer
Screw
Nut
Grommet
Bracket

© ®© -3

10.

12,

Transformer (3)

[

13. Grommet

14. Bracket

15. Gasket

16. Transformer

17. Screw

18. Washer
B18A. Nut

Figure 6-4. Current Transformer Assembly

B18B. Washer
i9.
20.
21,
22,
23,
24,

Transformer
Screw

Washer
Terminal Board
Grommet

Panel

ME 6115-545-34/6-4 Cl
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6-9. Cleaning, Inspection, and Testing. (3) To test CT7 on Mode Il sets, proceed a

follows:
a. Cleaning. Clean al components with a cloth
dampened in cleaning solvent, Federal Specification . (& Apply 15 volts (rms) 400 Hz across,
P-D-680. terminals 1 and 2.
b. Inspection. Refer to Operator and Organiza (b) The excitation current shall be less than
tional Maintenance Manual. 45 ma (rms).
c. Testing. (c) Apply 50 amperes 400 Hz through 1

primary turn. Secondary current should be 250 ma
(1) To test CTI, CT2, and CT3 on either Mode *1%.

| or Mode Il sets, proceed as follows:
(4) To test CT7 on Mode | sets, proceed as

(8) Wrap 10 turns of a conductor around the follows:
coils of cm.
. (a) Apply 15 volts (rms) 60 |b across ter-
(bz Apply an ac current of 10 amperes to minals 1 and 2.
the conductor.
(b) Excitation current shall be less than
(c) The current measured at terminals Al 60 ma (rms).

and A2 must be 360 ma.
(c) Apply 50 amperes 60 Hz through 1

(d) Repeat steps (a) through (c) on CT2 and primary turn. Secondary current should be 250 ma
CT3. Measure CT2 at terminads Bl and B2; meas * 1%.
ure CT3 a terminals Cl and C2.

6-10. Repair.
(2) To test CT4, CT5, and CT6 on either Mode ]

| or Mode Il sets, proceed as follows a Replace defective current transformers.

@ Adpply 20.7 volts (rms) 60 Hz across b. Replace worn grommets.
terminals | and 3.

C. Replace all gaskets with new ones.
(b) Voltage between terminals 1 and 2 shall

measure 16. 5 + 1 percent Vac. 6-11. Reassembly and Installation.
- a Reassembly  Sée figure 6-# and reassemble
36 ma. (c) Excitation current shall be less than the current transformer assembly.
b. Installation. See[ paragraph 6-8] and install the
(d) Apply S0 amperes 60 Hz through 1 current” transformer assembly.

primary turn. Secondary current should be 180 ma
+ 1% at terminals 1-3.

6-8 Change 1



CHAPTER7

ELECTRO-HYDRAULIC GOVERNING SYSTEM
(CLASS |, PRECISE SETS ONLY)

7-1. General

a. The electro-hydraulic governing system is a

speed (frequency) sensin stem used to maintain
prime mover speed constant and therefore generator
output frequency, durlng. periods of unchanging

load and when load additions or deletions occur.

b. The system consists of a control unit, load
measuring unit and hydraulic throttle actuating unit.

c. The control unit inputs are the generator output
voltage, and a dc voltage (0-9. 8 Vdc) proportional to
the generator load, supplied by the load measuring
unit. The generator voltage input is applied to a
frequency sensing network and reference voltage
network, The differ ential output of these two net-
works determines the control current of two mag-
netic amplifiers whose outputs drive separate coils
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 is comprised
of a reservoir, engine driven pump (300-320 psi, 2
gpm), cooler and filter.

d. Any deviation of engine speed, reflected as a
change in frequency at the input of the governor, pro-
duces a change in the magnitude and direction of mag-
netic amplifier control field current. This change in
centrol field current will increase the strength of one
coil of the pilot valve while decreasing the strength of
the other, The resultant difference repositions the
pilot valve in turn repositioning the power piston which
changes the output of the fuel injection pump, chang-
ing engine speed and consequently restoring generator
frequency to its nominal value.

e. The load measuring units (LMU) input to the
governor control provides for automatic load sharing
when two or more sets are operated in parallel.
Each set is equipped with an LMU.

f. If the load added to the system is not equally
divided, the LMU inputs to their respective govern-
ors will differ. The resulting difference acting
through additional windings of each sets governor
(which are al connected in parallel) will reposition
each sets actuator power piston such that fuel flow
in the more heavily loaded set is decreased while
that of the lightly loaded set is increased. Since the
power input of each prime mover has been readjusted,
equal division of true power (Kw) occurs with no
deviation in frequency of any set.

7-2. Malfunction.

The following procedures are to be performed in the
generator set unless otherwise specified.

a If the FL - NL or NL - FL transient exceeds
1-1/2 percent of rated speed and/or does not re -
establish stable engine operating conditions within

one second, realign the control unit in accordance
with [paragrap 8 Also follow this procedure
if the engine speed hunts. If the set cannot be
stabilized, check sockets A and B of plug P-21
(refer to Operator and Organizational Maintenance
Manual) for 24 Vdc (A is positive).

b. If the engine speed increases to above nominal
operating speed, check sockets A and B of P-17 for
120 Vat. If it is missing, troubleshoot the generator
set wiring. (Refer to Operator and Organizational
Maintenance Manual). If it is present, check the
resistance of the frequency adjusting circuit con-
sisting of R4 (250 ohms) rheostat R1 frequency adjust
(500 ohms) and R5 (250 ohms) fixed resistor.

Refer to Operator and Organizational Maintenance
Manual. Measure the total circuit resistance

across N and T of harness plug P17. The circuit
resistance should be 1000 ohms (5 percent tolerance).
After testing for correct total resistance, test the
operation of the frequency adjust rheostat by
connecting an ohmmeter across pins M and T and re-
volving the frequency adjust rheostat through

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-21 for 24 Vdc (A is positive).

¢, If the engine speed remains below the nominal
operating speed, adjust R1. If there is no improve-
ment, check the resistance of the frequency adjust
circuit. Disconnect P-17 and check the resistance
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. Refer to
Operator and Organizational Maintenance Manual.
Measure the total circuit resistance across N and T
of harness plug P17. 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 revolving the
frequency adjust potentiometer through 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.
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
sockets A and B at plug P-21 for 24 Vdc (A is positive).

d. 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
percent of rated frequency. The above requirement
assumes that the set temperatures were stabilized

7-1



at the initial and final ambient temperatures.
NOTE

If the drift in paragraph d is
excessive, realign the control
unit following the procedure out-

lined in[paragraph 7-8]

e. At constant ambient temperature, constant load,
constant voltage and constant barometric pressure,
the set frequency should remain within a bandwidth
of 1 percent of rated frequency for a period of 4 hours.

If this bandwidth has been exceeded, redlign the
control unit in accordance Withmﬁ

f. If the preceding solutions to the specific
problem do not resolve the problems, replace and
repair the control unit, actuator thru

13-8) or load measuring unit thru
8-19) as required.

7-3. Removal.

Refer to[figure 7-1 and remove in the order of
sequence numbers.

7-4. Disassembly and Repair

a. Disassemble electric governor control unit,
if required, as illustrated in%fm
NOTE

Disassembly and repair of electric
governor control unit at the field
level is restricted to removal of
the cover, connectors, potentio-
meters and test jacks. further
disassembly requires unpotting and
the following disassembly can be
performed by depot maintenance
personnel  only.

b. Remove cover and components installed on
cover in the order of sequence numbers (1 thru 15).

NOTE

Tag and unsolder wires for the
components on the cover.

(1) Replace defective test jacks, potentiometers
or connectors.

(2) Repair procedures for individual wires of a
wiring harness are covered in the Operator and
Organizational Maintenance Manual.

c. Remove six screws and lockwashers from cover
of control unit. Lift cover dlightly and set at a
slight angle to keep the connectors and potentiometers
out of the potting compound.

d. Place the complete unit in a temperature con-
trolled oven, large enough to alow air to circulate
completely around the unit.

7-2

CAUTION

The melting temperature of the
potting compound is 165 F. The
flash point 1s 515°F. Do not unpot
by placing unit on a hot plate type
surface or by using an open flame.

e. Set the oven temperature at 180°F to 185°F
and allow the unit to soak until the potting compound
is melted. The normal soak period at this temper-
ature is 11 to 12 hours.

WARNING

Use care when handling the hot potting
compound. It can cause severe in-
jury to personnel.

f. Using heavy gloves and wearing safety
glasses, remove the printed circuit board from the
melted putting compound. Lift the board slowly,
allowing the potting compound to drain off the com-
ponents.

g. Set the printed circuit board with transformers
on the bottom on a drain board and alow it to cool
to room temperature.

h. Remove screw (4) and lockwashers (5) which
attach connectors (P1, J3, P5, P2) to cover.

i. Tag wiring and remove harness (6).
j. Disassemble remaining components mounted

on cover in accordance with index numbers 7 through
27.

7-5. Cleaning and Inspection.

a Clean all parts with a cloth dampened in
cleaning solvent Federal Specification P-D-680 and
dry thoroughly.

b. Inspect for cracks, breaks, damaged connectors,
damaged terminals, defective wiring, and defective
components. Check potentiometer for continuity,
resistance, and wiring for open insulation.

7-6. Tests and Repair.

a. Perform test as outlined in[figures 7-3 thru
7-10.

NOTE

Mount circuit card as shown in

[figure 7-11] prior to test.

b. Resistance Test (50/60 Hz) . Refer to[Tabld
[7-1] and perform resistance test.

c. Sed figure 1-4 and 1-5 for schematic diagrams.

d. SeBfable 72 for values of individual comp-
onents. When measuring individual components, dis-
connect at least one lead to prevent feedback readings.



1, Nut 5. Screw

2. Screw §. Washer
B 2A. Washer

3, Holddown g- gr:“:::

4, Control unit . Brac

ME 6115-545-34/7-1 C)

Figure 7-1. Electric Governor Control Unit Removal
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Figure 7-2. Electric Governor Control Unit

—32

32A

33

Z
1. Screw
2. Washer
3.  Nut, clip
4, Screw
5. Washer
6. Harness
6A. Gasket
6B. Gasket
W 6C. Gasket
7. Nut
8. Nut
S. Potentiometer
10. Nat
11, Nut
12,  Potentiometer
13. Nut
14, Nut
15. Potentiometer
16. Nut
17. Nut
18. Potentiometer
19. Nut
20. Nut
21. Potentiometer
22. Nut
23.  Nut
24.  Potentiometer
M 24A Spacer
24B. Washer,
Sealing
25.  Nut

26. Washer

27. Testjack

28. Nameplate
29. Panel

30. Circuit Board
31, Insulation

32. Insulation

. Gasket

33. Cabinet

ME 6115-545-34/7-2 C1



Table 7-1.

Resistance Test (50/60 Hz)

P1 Potentiometer Nominal Allowance resistance
Connection Position Resistance range (ohms)
T-N (T +) 5100 3400-6800
M-N (M +) 2180 1950-2400
(M +) R18CCW 12180 11000-13000
F-N (F +) 6000 5000-7000
(F+) R16CCW 31000 30000-32000
(F+) RISCCW 6500 5500-7500
E-G (E +) 5500 4500-6500
R-G (R+) 120 100-140
F-G (F +) 650 550-750
JH (J+) LESSTHAN 0.2 OHMS
T-P (T +) 2200 1400-3000
(T+) R14CCW 2600 1800-3400
U-S (U+) 525 450-600

USING M1, MEASURE RESISTANCE OF EACH PIN (ALL CONNECTORS) AND
EACH TEST POINT TO GOVERNOR CONTAINER. RESISTANCE SHOULD BE
INFINITY ON 100,000 OHM SCALE REPEAT FOR REVERSE POLARITY
RESISTANCE SHOULD BE INFINITY ON 100,000 OHM SCALE

Q=

60 Hz
120t 2voLTS

MAGNETIC AMPLIFIER BIAS TEST

™ GOVERNOR
| — ONTROL NIT
8 | RI2
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[
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TURN R1, R12, R14, R15 R16, R18
FULL Cw.

CONNECT GOVERNOR CONTROL UNIT TO
TEST EQUIPMENT AS SHOWN.

ALMOST R11 AND RI2 FOR BALANCED
READING OF 450 MA ON M2 AND M3.

TURN R12 FULL CW. M2 AND M3 SHALL
READ 0-300 MA, AND BE BALANCED
WITHIN 50 MA.

TURN R12 FULL CCW. M2 AND M3 SHALL
READ 600-1000 MA, AND BE BALANCED
WITHIN 50 MA.

READJUST RIl AND RI2 FOR BALANCED
READING OF 450 MA ON M2 AND M3.
LOCK RIl AND RI2 FOR REMAINDER OF
TEST.

ME 6115-545-34/7-3

Figure 7-3. Electric Governor Control Unit, Magnetic Amplifier

Bias Test (50/60 Hz)
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FREQUENCY SENSING CHECK (HIGH AND LOW

e GOVERNOR FREQUENCY)
51 CONTROL UNIT
a RI2 CONNECT GOVERNOR CONTROL UNIT TO
575 Hz 10 62.5H [ O TEST EQUIPMENT AS SHOWN
120 £ 2 VOLTS tF--+@) R(IDI
F] ~  Ria TURN Ra SO THE Resistance BETWEEN
o @ O ® P1-M AND PI-T IS 250 OHMS.
[H] RIS GOVERNOR
n RI6 ACTUATOR | REDUCE THE FREQUENCY OF THE AP-
K
- @ o) @ PLIED 120 + 2 VOLT SUPPLY UNTIL M2
{ Lis ~ P8 ; AND M3 BALANCE.
[Ra}{Rb}{¥] AN I
j @ L E E‘I THE FREQUENCY SHALL BE 57-58 Hz. |}
Re R | T AN [] 8
T 5] i c 3 TURN Ra SO THE RESISTANCE BETWEEN
) ' D 0 P1-M AND P1-N IS 250 OHMS.
Y4 ! LE] €|
ﬁ (#) w1 V5 J6 INCREASE THE FREQUENCY OF THE AP-
@L—(_-_’_?zn.s voe PLIED 120 + 2 VOLT SUPPLY UNTIL M2
T2 AND M3 BALANCE.
THE FREQUENCY SHALL BE 64-65 Hz. |}
TEST EQUIPMENT
REF DES QUANTITY DESCRIPTION
Ra 1 POTENTIOMETER, 10 TURN, 500 OHM, 5 WATT
Rb, Rc 2 RESISTOR, FIXED, 250 OHM, 5 WATT
M2., M3 2 MILLIAMMETER, DC, 0-1000 MA
VI 1 DC POWER SOURCE
@ 1 AC POWER SOURCE ME 6115-545-34/7-4 C1

Figure 7-4. Electric Governor Control Unit, Freguency Sensing Check (High and
Low Frequency) (50/60 Hz)

e. Magnetic Amplifier Bias Test (50/60 Hz).
Refer tm and perform the magnetic ampli-
fier bias test.

f. Frequency Sensing Check, High and Low
Frquency (50/60 Hz). Refer toEf'L_ggm and
perform the frequency sensing check.

0. Rectifier Bridge, CR7 thru CR30 and Feed
back Winding Test (50/60 Hz). Refer to[ figure 7-5
and perform the rectifier bridge and feedback W|nd|ng
test.

h. Parallel Winding Test (50/60 Hz). Refer to
and perform the parallel winding test.

i. Resistance Test (400 Hz). Refer to[Table 7-3
and perform resistance test.

netic Amplifier Bias Test (400 Hz). Refer
to[ltlﬁure /-7] and perform the magnetic amplifier bias
test.

k. Frequency Sensing Check, High and Low
Frequency (400 Hz). Refer @@7-8 and per-

form the frequency sensing check.

L Rectifier Bridge, CR7 thru CRIO and Feed-
back Winding Test (400 Hz). Refer to[figure 7-9

7-6 Change 1

and perform the rectifier bridge and feedback
winding test.

m. Parallel Winding Test (400 Hz). Refer to
and perform the parallel winding test.

n. Replace any component found to be defective
during tests.

0. For wiring harness repairs, refer to Operator
and organizationa Maintenance Manual.

p. If wiring harness has sustained extensive

e, refer to[ Chapter § for wiring harness
reb dmg procedures.

7-7. Assembly.

and assemble printed circuit
board If any connections are opened or bared for
test purposes, or if any defective components are
replaced, the effected area and components must be
coated with polyurethane resin to prevent oxidation
or other corrosion . The coating must be of a min-
imum thickness of 0.007 inches and air bubble entry
into the applied polyurethane must be controlled so
that the legibility of component coding and identifi-
cation is not impaired. The polyurethane resin to
be utilized will correspond to MIL-1-46058,



Table 7-2. Electric Governor Control Unit Component Values

50/60 Hz Unit 400 Hz Unit
Component (ohms) (ohms) Remarks
R1, R1A, R15 500 500 3.0% tolerance
RII 5000 5000
R4, R8, R22 5100 5100 3.0% tolerance
R37 5100 3500
R2, R10 1250 750 3.0% tolerance
R12, R18 10,000 10,000 3.0% tolerance
R16 25,000 25,000 3.0% tolerance
R14, R20 3,000 3,000 3.0% tolerance
Parallel winding Less than 1.0 Less than 1.0 | Check for open
(nominal ) (nominal)
Feedback winding Less than 1.0 Less than 1.0 | Check for open
(nominal) (nominal)
Freguency control Less than 1.0 Less than 1.0 | Check for open
winding (nominal) (nominal)
Bias control winding Less than 1.0 Less than 1.0 | Check for open
(nominal) (nominal)

Grade S, Type PUR.

b. and reassemble control unit
components.

c. Reconnect cover to printed circuit board with
wiring harness.

d. Place the container in a temperature controlled
oven. Set oven temperature at 180 to 185°F and allow
container to soak 11 to 12 hours or until potting com-
pound is completely melted.

e. 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.

f. Using heavy gloves, and safety glasses slowly
lower the printed circuit board into the potting com-
pound,

WARNING
Use care not to splash hot potting

compound om operating personnel. It
can cause severe injury.

0. Position the printed circuit board and alow
compound to cool.

h. When compound has cooled and is substantiality
solid, install top cover and hardware.

7-8. Adjustment.

Se@ for location of adjustment and controls
and adjust electric governor according to the following
procedures

a. Single Set Adjustment Procedures

(1) With engine not operating, set frequency
adjust control (on control panel), R11, R14, R16, and
R18 to midpoint by turning full each way and approx-
imating center. Set RI 5 full counterclockwise and R12
approximately 1/4 clockwise.

(2) Start engine. Refer to Operator and Or-
ganizational Maintenance Manual for operating in-
structions. If engine hunts, perform following
adjustments to stabilize operation

(& If hunt is of high frequency and small
amplitude; adjust R12 clockwise and/or” R16 counter-
clockwise.

(b) If hunt is of low frequency and long
amplitude; adjust RI8 countercloclwise. If operation
does not stabilize, turn R16 clockwise. It maybe
necessary to adjust R12 counterclockwise in conjunction
with R18 and R16 adjustments to stabilize operation.

Change 5
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60VAC RECTIFIER BRIDGE, CR7 THRU CR10
' AND FEEDBACK WINDING TEST.

CONNECT COVERNNAR AONTDAY
WNSAVINAs A UV VY LVIYUIIN LUV I VUL,

L]
1 L—=— UNIT TO TEST EQUIPMENT AS

SHOWN

60 Hz A R
120¢ 2VAC o) qu -
- _ch RI2 H<.>GH 3” [—NORMAL  TURN R14 CCW, RI5 CCW.
10 o)
€ —- Rl 3p swi M4 SHOULD READ -5 TO -TMA.
E RI4| y3a ADJ
UST R14 CW TO BA
5@ of T=—— ® AND M3 LANCE M2
o i GOVERNOR :
K (o) ACTUATOR
] @ RI6 TURN SW1 TO "LOW"
[u] < O M2 SHALL READ 600-840MA.
w [ ‘Rl | M3 SHALL READ 0-300 MA.
I:@_‘E}_(-) Q @ 9 . M4 SHALL READ 0 TO +1.5
o i . @ MA.,
B \ (8 8
o] l E c TURN SW1 TO "HIGH"
V] ! E—@-}‘—-—a M2 SHALL READ 0-300 MA.,
T - v £ M3 SHALL READ 600-840 MA,
» @m e’ M4 SHALL READ 0 TO -1.5 MA.

TEST EQUIPMENT

REF DES QUANTITY DESCRIPTION

Rd 1 RESISTOR, FIXED, 5000 OHMS, 1 WATT

Rf, Rg 2 RESISTOR, FIXED, B2 OHM, 10 WATT

Rh, Ri 2 RESISTOR FIXED, 15 OHMS, 5 WATT

R 1 RESISTOR, FIXED, 25 OHMS, 5 WATT

M2, M3 2 MILLIAMMETER, DC, 0-1000 MA

M4 1 MILLIAMMETER, DC, ZERO CENTER,
10-0-10 MA

SWITCH, ROTARY, 3POSITION, 1 POLE, 1 AMP

DC POWER SOURCE

AC POWER SOURCE

AUTOTRANSFORMER 2:1 RATIO ME 6115-545-34/7-5

Swl

<)

T

[N

Figure 7-5. Electric Governor Control Unit, Rectifier Bridge and Feedback Winding Test
(50/60 Hz)

(3) Once the set has been stabilized, connect 5) Adjust Rl 2 until a reading of approximatel
fayge_ 12%8/9;[);%”59% grc\xgl[tfgfter{] O(g)ggépggsedtgce 45 vol(ts? is obtained across test poi%ts Pt B, wit
oints 3 and 4 with the positive lead at test paint 4. no load on generator. _ If this voltage is too low,
Rejust FREQUENCY ABJUST control to obtan oper-  'esponse will be siuggish and it IS too high, a rapid
aan frequency (400 W, or 60 Hz), and then adjust oscillation may occur. Normal range is 3 to 6 volts.

R14 until volt’ e across test points 3 and 4 is zero
volts, with no load on generator. (6) Adjust R18 clockwise as far as_possible,
. and R16 counterclockwise as far as possible without
(4). Connect dc voltmeter across tests points 1 causing oscillation
and 2 with positive lead at test point 1. Adjust R11 '
and the frequency adjust control until the dc volt- NOTE
meter reads zero volts at nomina frequency. Repeat
the adjustment until the voltage across test points 3 Increasing the load measurement gain

and 4 and across 1 and 2 is zero volts, and the set R15 (turing in a clockwise direction)
frequency is 50 Hz, 60 Hz or 400 Hz with no load ml} eflg?grﬂvghg&rasg’ét a%%gggaggeﬁigh
on the engine. If test points 1 and 2 cannot be as possble. Transient pérformance must

zeroed, they must be reduced to a minimum. be checked using a frequency recorder.
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60 Mz [a] GOVERNOR
1204 2 WI__E CONTROL UNIT
—4 RI2
—Re=—Jel-—{F) Rl PARALLEL WINDING TEST
= a o
o S O @ " ® CONNECT GOVERNOR CONTROL
] UNIT TO TEST EQUIPMENT AS
24VoC [J | RIS GOVERNOR SHOWN. Q
[ @) ACTUATOR
L] (P9 Re )
| % ) M2 SHALL READ 0-300 MA.
0 \_Ri8 M3 SHALL READ 600-840 MA.
?l (@2 \O !
N SN i REVERSE POLARITY OF CONNECT-
5] | \\E‘@—, IONS TO PINS J1-E AND J1-G.
is | 3 c
n ' o — 15 M2 SHALL READ 600-840 MA.
v | £ M3 SHALL READ 0-300 MA.
J | 5 %6
i (+) Vi
J2 li (o) > 27+.5VvDC
TEST EQUIPMENT
REF DES QUANTITY DESCRIPTION
Re 1 RESISTOR, FIXED, 50,000 OHMS, 10 WATT
M2, M3 2 MILLIAMMETER, DC, 0-1000 MA
v 1 DC POWER SOURCE
V2 1 DC POWER SOURCE
1

AC POWER SOURCE

ME 6115-545-34/7-6

Figure 7-6. Electric Governor Control Unit Parallel Winding Test (50/60 Hz)

(7) The adjustment of R18 and R16 are
interdependent.  For any position of R18 there is an
optimum position for R16. Therefore, to improve
transient performance, increase the frequent y gain
by turning R18 clokwise. If hunt develops, readjust
R16 for stability. If no hunt develops, aﬁplel and
reject load on the generator set to check for stability
under transient conditions. Assuming that no hunt
develops for an increase in frequency gain, (R18
turned clockwise) or that hunt can be removed by
readjustment of R16, again increase frequency gain.
by turning R18 clockwise and note the transient per-
formance. Finally a position may be reached where
no readjustment of R16 can stabilize for the high
frequency gain of R18. Then reduce the frequency
gain to the stable region and optimize stability
and performance with R16. The frequency gain
should be reduced to a point where the system is
not on the edge of instability for long-term stable
operation.

(8) Transient performance improves as the
frequency gain R18 is increased and the feedback
gain R16 is a minimum for that particular position
of frequency gain adjustment. If R16 is adjusted
too far counterclockwise, there will be insufficient
feedback to stabilize the operation at steady state.

If a slow oscillation occurs, turn R16 clockwise until
stability is reached. This is the optimum setting for
the level of frequency gain.

(9) If R16 is turned far clockwise, a very fast
oscillation may occur. Turn R16 counterclockwise
to the optimum point of stability.

b. Paralel Operation (Class 1 sets)

(1) Adjust in accordance with[ paragraph 16-11]

(2) If the sets will not divide load, or if they
oscillate (successively interchange load) on the first
attempt to paralel, check the polarity across pin
A and B of the parallel receptacle on both sets and
verify, that the input circuits to pin C and D are
correct and that the voltages are as specified.

7-9. Equipment Test

If the electric governor control has been renewed or
repaired, refer to Section Il and conduct
the following tests.

a_Frequency and voltage regulation, stability and
transient response test, short term.

b. Frequency adjustment range test

Change 1 7-9



Table 7-3. Resistance Test (400 Hz)

Pl Potentiometer Nominal Allowable resistance
Connection Position Resistance range (ohms)
T-N (T +) 2550 2300-3200
M-N (M +) 1400 1200-1700

M +) R18CCW 11480 10000-12000
F-N (F +) 4160 3500-5500
(F+) R16CCW 29160 27000-31000
(F+) R15CCW 4660 4000-5500
E-G(E+) 5500 4500-6500
R-G(R+) 120 100-140
F-G (F +) 650 550-750
JH (3+) LESS THAN 0.2 OHMS
T-P (T+) 1950 1400-2500
(T+) R14CCW 2150 1500-2800
U-S(U +) 520 450-600

USING MI, MEASURE RESISTANCE OF EACH PIN (ALL CONNECTORS) AND EACH
TEST POINT TO GOVERNOR CONTAINER. RESISTANCE SHOULD BE INFINITY ON
100,000 OHM SCALE. REPEAT FOR REVERSE POLARITY. RESISTANCE

SHOULD BE INFINITY ON 100,000 OHM SCALE

7-10

Change 5




GOVERNOR
CONTROL _UNIT
I [=1}-]
| I LALL =)
] o

400 Mz
12012 VOLTS

3
3
D

Eog
8
@

lele]=]]z]z|r [x |- [z[o[n]m[o]o[=]>]

1@ ® ® @
i
SR} §®

<
[w]

G
N

as
3

MAGNETIC AMPLIFIER BIAS TEST.

TURN RIl, R12, R14, R15, R16,
R18 FULL CW.

CONNECT GOVERNOR CONTROL
UNIT TO TEST EQUIPMENT AS
SHOWN.

ADJUST RIl AND RI2 FOR BAL-
ANCED READING OF 450 MA ON
M2 AND M3.

TURN R12 FULL CW. M2 AND M3
SHALL READ 0-300 MA, AND BE
BALANCED WITHIN 50 MA.

TURN R12 FULL CCW. M2 AND
M3 SHALL READ 600-1000 MA,
AND BE BALANCED WITHIN 50 MA.

READJUST M| AND R12 FOR BAL-
ANCED READING OF 450 MA ON
M2 AND M3 AND LOCK RIl AND
RI2 FOR REMAINDER OF TEST.

TEST EQUIPMENT

REE DES QUANTITY DESCRIPTION
M2, M3 2 MILLIAMMETER, DC, 0-1000 MA

V1 1 DC POWER SOURCE

@ L AC POWER SOURCE v 6115-545-34/7-7

Figure 7-7. Electric Governor Control Unit, Magnetic Amplifier Bias Test (400 Hz)
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4] GOVERNOR

5 CONTROL UNIT
a Ri2

375Hz TO 425Hz [ o)

120+ 2 voLTS = _1/a&) Ry
= v | @)
-:;_ Y %4 @
[H] @ RIS PP
4] o ACTUATOR
a RAB
L @\ Ri8 @
™m N
M N ]
] N |
g ® L [[HR—
— i N s
S ] c c
il | o-——1o
I 6~
[v] +) v Y5 Jé
o % (=) _F27£.5v0C

[N
N

FREQUENCY SENSING CHECK (HIGH AND
LOW FREQUENCY)

CONNECT GOVERNOR CONTROL UNIT TO
TEST EQUIPMENT AS SHOWN

TURN Ra SO THE RESISTANCE BETWEEN
P1-M AND P1-T IS 250 OHMS.

REDUCE THE FREQUENCY OF THE AP-
PLIED 120 £ 2 VOLT SUPPLY UNTIL M2
AND M3 BALANCE.

THE FREQUENCY SHALL BE 375-380 Hz.

TURN Ra SO THE RESISTANCE BETWEEN
P1-M AND P1-N IS 250 OHMS.

INCREASE THE FREQUENCY OF THE
APPLIED 120 + 2 VOLT SUPPLY UNTIL
M2 AND M3 BALANCE.

THE FREQUENCY SHALL BE 420-425 Hz.

TEST EQUIPMENT

REF DES QUANTITY DESCRIPTION

Ra POTENTIOMETER, 10 TURN, 500 OHMS, 5 WATT
Rb, RC RESISTOR, FIXED, 250 OHMS, 5 WATT
M2, M3 MILLIAMMETER, DC, 0-1000 MA

DC POWER SOURCE
AC POWER SOURCE

Ll SN CRT

ME 6115-545-34/7-8
Figure 7-8. Electric Governor Control Unit, Frequency Sensing Check (400 Hz)
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r— — = _r=_.r=1_r=1 1 RECTIFIER BRIDGE, CR7 THRU CR10, AND
Te— FEEDBACK WINDING TEST.
Joome [a] CONNECT GOVERNOR CONTROL UNIT TO
1204 2VAC 6] TEST EQUIPMENT AS SHOWN IN FIGURE
1c 3.
Lo "¢ | swi™
11 coveRoR TURN R14 CCW, R15 CCW
%— I co UNIT
] | RI2 M4 SHOULD READ -5 TO -7 MA.
g1 1 — ot 1 v r .
] “4€D R GovEmIOR | ADJUST R14 CW TO BALANCE M2 AND
L or 1 M3,
vl | .
[N Ris| ¥ TURN SW1 TO "LOW".
MR 1F S| U3a . M2 SHALL READ 600 -840 MA.
u Y M3 SHALL READ 0-300 MA.,
= RIS E"—@—JQ M4 SHALL READ 0 TO +1.5 MA,
m \\RIB c 3
V] O | o ’—-@——— > TURN SW1 TO "HIGH'".
i : 4 Jle ] M2 SHALL READ 0-300 MA.
FLT_ @ i J5 J6 M3 SHALL READ 600-840 MA,
A== 27 s5voc M4 SHALL READ 0 TO -1.5 MA.
J2 EF—‘L—T «rz
TEST EQUIPMENT
REE DES QUANTITY DESCRIPTION
Ra 1 POTENTIOMETER, 10 TURN, 500 OHMS, 5 WATT
Rb. Rc 2 RESISTOR, FIXED, 250 OHMS, 5 WATT
Rd 1 RESISTOR, FIXED’ 5000 OHMS, 1 WATT
Re 1 RESISTOR, FIXED, 50,000 OHMS, 10 WATT
Rf, Rg 2 RESISTOR, FIXED, 32 OHMS, 10 WATT
Rh. Ri 2 RESISTOR, FIXED, 15 OHMS, 5 WATT
Rj 1 RESISTOR, FIXED, 25 OHMS, 5 WATT
M 1 OHMMETER, 100,000 OHMS SCALE
M2, M3 2 MILLIAMMETER, DC, 0-1000 MA
M4 1 MILLIAMMETER, DC, ZERO CENTER, 10-0-10 MA
1 SWITCH, ROTARY, 3 POSITION, 1 POLE, 1 AMP
1 GOVERNOR ACTUATOR, P/N 1321 7E5390
Vi 1 DC POWER SOURCE
V2 1 DC POWER SOURCE
@ 1 AC POWER SOURCE
T 1 AUTOTRANSFORMER 2:1 RATIO

ME 6115-545-34/7-9

Figure 7-9. Electric Governor Control Unit, Rectifier Bridge and Feedback Winding Test (400 Hz)
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CSOTL—Z GOVERNOR
20+ 2vac — % CONTROL UNIT
— o Ri2
[ 1 (=) =
L—Re}—"HEL--1B) Rl
T (+) O PARALLEL WINDNG TEST.
2725 voc oGO
- ] RI5 GOVERNOR CONNECT GOVENOR CONTROL
¥ o ACTUATOR UNIT TO TEST EQUIPMENT AS
s RI6 SHOWN
M N
o ~R8 ; M2 SHALL READ 0-300 MA.
o @ A ! M3 SHALL READ 600-840 MA.
] J K A;——(@ A
a g E _%‘ REVERSE POLARITY OF CONNECT-
o ; c == c IONS TO PINS J1-E AND J1-G.
o 8 8
Jl : " o M2 SHALL READ 600-840 MA.
e M3 SHALL READ 0-300 MA.
Iﬁ (-). > 27 £ .5 VvDC
J2
TEST EQUIPMENT
REF DES QUANTITY DESCRIPTION
Re 1 RESISTOR, FIXED, 50,000 OHMS, 10 WATT
M2, M3 2 MILLIAMMETER, DC, 0-1000 MA
V1 1 DC POWER SOURCE
V2 1 DC POWER SOURCE
@ 1 AC POWER SOURCE

ME 6115-545-34/7-10
Figure 7-10. Electric Governor Control Unit, Parallel Winding Test (400 Hz)

GOVERNOR CONTROL UNIT
PC BOARD

L2
T 020"FISH PAPER

\-.016" SHEET METAL

Figure 7-11. Electric Governor Control Unit, Test Position for Unpotted Units
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Figure 7-12. Electric Governor Wiring Board Assembly (Sheet 1 of 2)
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ME 6115-545-34/7-12(2) C}

Figure 7-12. Electric Governor Wiring Board Assembly (Sheet 2 of 2)
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Nut (2)

Lock washer (2)
Flat washer (2)
Screw
Transformer (T1)
Nut (2)

Washer (2)
Washer (2)
Screw

Reactor (U)
Nut (2)

Washer (2)
Washer (2)
Screw (2)
Reactor (22) (L2)
Resistor (R5)
Capacitor (C7)
Resistor (R23)
Nut (2)

Washer (2)
Washer (2)
Screws (2)
Transistor (Q1 & Q2)
Nut (2)

Washer (2)
Screw (2)
Washer (2)

Heat sink (2)
Reactor (L3)
Transformer (T2)
Rectifiers (CR3, CR4, CR5, CR6)
Capacitor (C9)
Resistor (R20)
Resistor (R22)
Nut (1)

Mug amp (ARI
Nutg(z) p (ARI)

Washer (2)
Washer (2)
Board assy

Resistor (R37)
Rectifiers (CR7, CR8, CR9, CRIO0)
Capacitor (C2)
Board
Capacitor (C5)
Resistor (R4, R8)
Nut (2)

Washer (2)
Washer (2)
Washer (2)
Washer (2)

Nut (2)

Studs (2)

Nut (1)

Washer (1)
Flat washer (1)
Screw (1)
Washer (2)
Washer (2)
Resistor (R10)
Rectifiers (8)
Capacitor (C6)
Nut (2)

Washer (2)
Washer(2)
Screw (2)
Washer (4)
Washer (4)
Resistor (1 & R1A)
Nut (1)

Washer (1)
Washer (1)
Screw (1)
Washer (2)
Washer (2)
Resistor (R2)
Rectifier (CR2)
Capacitor (C4)

Capaciitor (C3
Sonrq o (9
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R18-CH FEEDBACK GAIN FEEDBACK-R14 LEVEL - RI2 CCW B
TO INCREASE ’I(IIVEF.QE:SEU l 0 VOLTS - TEST INCREASE TEST PTS
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@E —— FUEL PUMP SHUTOFF ARM
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ME 6115-545-34/7-13 C3

Figure 7-13. Electric Governor Control Unit, Location of Adjustments and Controls
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7-10 GOVERNOR CONTROL UNIT (MEP-115A).

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 load 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[Figure /-13 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 natural
frequency of the actuator. The actuator responds

to 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, [figure 7-15) and the
electric governor.

(2) Using a digital voltmeter, make the
voltage readings in[table 7-4 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

(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 lever.

(2) Place 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
WITCH (located on the generator set control panel
in the ON (override) position.

(4) Beginning at the fully counterclockwise
position, rotate the engine fuel shutoff lever 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 1 ever to the “full fuel”

position. This is the direction against the spring
resistance (fully counterclockwise).

Change 9 7-19
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Table 7-4. Governor Malfunction Testing
PROBABLE
TERMINAL NORMAL VALUE CAUSE OF 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).

sister 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 measured 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 its “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
ever 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 opera-
tion. Fuel shutoff and actuator lever adjustments
will be covered under replacement procedures.
Tighten the nuts on the linkage rod against the
rod ends to maintain 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 control panel) to mid-range.

(12) Using a small screwdriver, turn the
control unit frequency adjust screw (located on
the left side vertical face of the control unit)
at least 22 turns counterclockwise (opposite
increase arrow). This will give the lowest
possible engine governed speed.

NOTE

Two people will be rewired to adjust the
control unit. Ensure that the actuator
linkage rod and all levers are securely
fastened and move freely (without binding)
before operating the engine. Manually
overcome the actuator until adjustment of
the control unit is completed and the
governor is in control. 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.
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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 adjust-
ment travel to cause the generator set frequency meter
to )indicate beyond both of its extreme limits (388-412
Hz).

(15) If the engine is unstable as indicated by con-
tinuous movement of the actuator lever, turn the control
unit gain control counterclockwise until stability is ob-
tained as indicated by a stationary actuator lever. Re-
adjust the control unit frequency adjust screw to the
proper engine speed.

(16) Turn the control unit gain control clockwise un-
til the engine becomes just unstable; back the gain con-
trol 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 counterclockwise 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 frequen-
cy under various load conditions and load changes to
obtain the desired governing characteristics.

(19) When the electric governor system is properly
adjusted, the locknuts on the control unit gain and
stability controls should be tightened.

7-11. ACTUATOR UNIT.

a. Removal.
(1) Disconnect electrical connector P22, (1,[figure

(2) Disconnect the actuator lever from the actuator
linkage rod by removing the hex head cap screw (2), flat-
washer (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 reguired, then proceed as follows:

(8 Loosen the drive belt of the engine aternator.

(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 mount-
ing bracket.

(3) Disconnect the actuator from the actuator
bracket by removing two hex head screws (8), flat-
washers (9), lock washers (10) and nuts (11).
Remove the actuator.

b. Testing.

(1) Using an ohmmeter, check for continuity be-
tween pins A and B and pins C and D. Replace actuator
if there is no continuity.

7-22 Change 10

(2) Check for short circuit between each pin on the
connector and the housing. Replace actuator if any pin is
shorted to case,

c. Installation.

(1) Position the actuator lever (12, figure 4-30.3)
roughly horizontal by loosening the nut on the splined
shaft end of the actuator lever, rotating the lever 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 ¥+inch long hex head screws (8), flat-
washers (9), lock 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:

(@ Insert the spacers (7) through the alternator
mounting bracket.

(b) Secure the actuator bracket to the engine by
inserting the two 1%2-inch long hex head screws (5),
lockwashers (6), into the appropriate holes in the ac-
tuator 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 aternator
to the required tension and secure the aternator.

(3) Attach the actuator lever to the actuator
linkage rod with the 1¥2-inch long hex head cap screw (2),
two flatwashers (3) and the self-locking nut (4).

(4) Connect electrical connector P22 (1).

7-12. ELECTRIC GOVERNOR MAGNETIC PICKUP.

a. Removal.
(1) Disconnect €electrical connector P23 (1,[figure

(2) Loosen locknut (2) and unscrew the threaded
magnetic pickup from the flywheel housing (3). Remove
the magnetic pickup.

b. Testing.

(1) Using an ohmmeter, test for continuity between
pins A and B on the connector.

(2) If the circuit is open discard the magnetic
pickup.

c. Installation.

(1) Rotate the engine until the top land of one gear
tooth is in line with the center of the threaded hole in the
flywheel housing.

(2) Replace the magnetic pickup (3) into the thread-
ed 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 locknut (5)
provided.

(3) Connect electrical connector P23 (1),
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CHAPTER 8
RELAY TABLE GROUP REPAIR INSTRUCTIONS

Section |. INTRODUCTION

8-1. Scope.

a. Section | of this chapter includes a brief des
cription of the assemblies that make up the relay ta-
ble group, overall functional operation, symptoms of
relay table group malfunction, and relay table group
equipment tests.

b. Subsequent sections of this chapter include
repair instructions for the assemblies which are part
of the relay table group.

8-2. Relay Table Group Description.

a. The relay table and related parts (fig_8-1)
intrudes the control relay assemblies, the excitation
assembly exciter and the load measuring unit. The
load measuring unit, and the excitation assembly
exciter are common to al modes and classes of sets.
Control relay assemblies include the tactical relay
assembly (used on all sets), precise relay assembly
(used on Mode 1, Class 1 sets), and two different
special relay box assemblies (one used on Mode |
sets and the other used on Mode Il sets).

b. The tactical, precise, and special relay box
assemblies contain control relay modules for over-
voltage, short circuit, and reverse power on all
sets. Class 1 sets also contain additional control

relay modules for underfrequency, undervoltage, and
permissive paralleling.

c. The excitation assembly exciter system pro-
vides control of excitation voltage to the main gener-
ator to produce voltage buildup in the generator field
coils. The excitation system assembly contains a
voltage regulator that senses the generator output
voltage and uses it as a reference to control field
current in the generator and thus regulate the gener-
ator output voltage level.

d. The load measuring unit (LMU) is supplied on
all sets. The LMU provides a dc signal proportiona
to the real power (kw) being delivered by the main
generator. Refer to[paragraphs 7-1] and 7-2.

8-3. Relay Table Group Symptoms and lIsolation of
Malfunction.

Malfunctions in the relay table group will be electrical
in nature, and will affect the generator output voltage,
via the excitation system assembly, and normal sys-
tern operation due to a malfunctioning protection relay
in the tactical precise or set special relay box assem-
bly. If the set is in operable condition, the equip-
ment tests listed ilﬁhl can be performed to iso-
late the malfunction.

Section 1I. CONTROL RELAY ASSEMBLIES

8-4. Scope

This section includes repair instructions for the tac-
tica relay assembly, precise relay assembly, and
special relay box assemblies.

8-5. Removal.

See[figure 8-, unscrew electrical connectors, and
remove the tactical relay assembly (2), precise re-
lay assembly (4), special relay assembly (14), ex-
citation assembly (18), and relay table (52), as re-
quired.

8-6. Disassembly.
NOTE
Tag all electrical connections removed
during disassembly for position identi-
fication during reassembly.

a. Tactical Relay Box Assembly.

(1) Sedfigure 8-2 and disassemble the tactical

relay assembly as follows:

(8 Remove screws (1) and washers (1A) and
remove cover (2).

(b) Tag and disconnect all wiring harness
leads.

o (c) Complete disassembly in accordance
wit

(2) Seelfigure 8-3] and disassemble the tactical
relay resistor assembly.

b. Precise Relay Box Assembly (Class 1 Sets).

(1) On Class 1, Mode 1 Sets, seé¢ figure 8-4 to

disassemble the precise relay box assembly.

NOTE

Tag and disconnect al electrica leads
prior to removal of wiring harness (7).

(2) Seé figure 815 for disassembly of the re-
sistor assembly.
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Table 8-1. Relay Table Group Equipment Tests

Malfunctioning

Malfunction On equipment test assembly Location
1. Main generator Separately excite a. Output normal. a. Excitation a. Relay table
output too low, field with dc system group.
too high, or power supply. assembly.
failure to
flash. b. Output low, b. Generator b. Generator
high, or assembly. assembly.
will not
flash.
2. Generator runs at Place battle a. Overload a. Overload a. Tactical relay
less than 130 short switch indicator relay. box.
percent of rated in on posi- lights and
current for 10 tion. CB2 remains
minutes, CB2 close.
drops out and
overload indi- b. Unit operates b. Sed table 2-2| b. See[fable 2-2
cater lights. normally.

Generator runs at
normal voltage,
set shuts down
and overvoltage
indicator lights.

Generator runs at
rated voltage,
CB2 drops out
and undervoltage
indicator lights.

Generator runs at
rated load, CB2
drops out, and
short circuit in-
dicator lights.

Generator runs at
rated load, CB2
drops out, and
reverse power
indicator lights.

Generator runs at
rated load, CB2
drops out with no
malfunction indi-
cated.

. Generator runs at

rated frequency,
CB2 drops out,
and underfreg-
uency indicator
lights.

Place battle short switch in on
position; overvoltage indicator
lights but the set does not
shut down.

Place battle short switch in on
position; undervoltage indicator
lights and CB2 remains
close.

None required.

Place battle short switch in on
position; reverse power indi-
cater lights and CB2
remains close.

Place battle short switch in on
position; unit operates nor -
mally.

Place battle short switch in on
position; underfrequency indi-
cater lights and CB2
remains close

Overvoltage relay.

Undervoltage
relay.

Short circuit
relay.

Reverse power
relay.

Permissive
parallel
relay.

Under frequency
relay.

Tactical relay
box.

Mode | - Precise
relay box.

Mode 11- Special
relay box.

Tactical relay
box.

Mode | - Precise
relay box.

Mode XI - Specia
relay box.

Mode | - Precise
relay box.

Mode 1I- Specia
relay box.

Mode | - Precise
relay box.

Mode Il - Specia
relay box.
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Table 8-1. Relay Table Group Equipment Tests (Cont)

Malfunction

On equipment test

Malfunctioning
assembly

Location

9. Paralleling lamps

10.

do not illuminate
when the single-
parallel switch
is placed to the
parallel position
when attempting
to parallel two
generators.

Engine generator
set cranks, but
will not start.

Check resistance between connections
19 and 20, 7 and 8 of A5, dc relay

assembly. Resistance should be

7500 + 5 percent ohms. An infinite
resistance indicates a malfunction.

Check resistance between A5 con-
nections 21 and 24 with the posi-
tive lead or connection 21. The
value indicated will be approxi-
mately 500 ohms. Reverse the
leads, the resistance shall be
infinite. An infinite resistance
in both directions indicates a
malfunction.

Dc relay assembly.

Dc relay assembly.

Specia relay box.

Specia relay box.

1. Engine-generator Check resistance between A5 con- Dc relay assembly. Special relay box.
set will not nections 11 and 10 with the posi-
start. tive lead on connection 11. The
value indicated will be approxi-
mately 500 ohms. Reverse the
leads, the resistance shall be
infinite. An infinite resistance
in both directions indicates a
malfunction.
Key to Eigure 8-1
1. Screw 19. Clamp 40. Nut
1A. Screw 20. Screw 41. Clamp
1B. Washer 21. Chain 42. Screw
2. Tactical relay box assy 22. Nut 43. Nut
3. Screw 23. Screw 44. Clamp
4. Precise relay box assy 24. Clamp 45. Screw
Mode |. Class 1 sets only 25. Nut 46. Nut
5. Screw 26. Screw 47. Clamp
6. Nut 27. Clamp 48. Grommet
7. Load measuring unit 28. Nut 49. Screw
8. Screw 29. Clamp 49A. Washer
9. (Deleted) 30. Screw 50. Nut
10. Screw 31. Bracket 51. Washer
11, (Deleted) 32. Screw 52. Table
12 Termina lug 33. Nut 53. Screw
12A. Clamp 34. (Deleted) 54. Nut
13.  Wrench 35. Clamp 55. Support bracket
14,  Special relay box assy 36. Screw 56. Screw
15.  Screw 37.  Nut 57. Nut
16.  Nut 38. Bracket
17. Clamp 39. Screw
18. Excitation assy
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Figure 8-1. Relay Table and Related Parts
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1. Screw 9. Screw 16. Screw 21. Overload relay

1A. Washer 10. Terminal board 17. Short circuit module

2. Cover 11. Screw relay module 22. Screw

3. Screw 12. Nut 18. Screw 23. Nut

4. Nut 13. Resistor assy 19. Reverse power 24. Chassis

5. Screw 14. Screw relay module

6. Nut 15. Over voltage 20. Screw ME 6115 -545-34/8-2 C7
7. Wiring harness relay module

8. Jumper

Figure 8-2. Tactical Relay Box Assembly Change 7 8-5
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Figure 8-3. Tactical Relay Resistor Assembly
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] 8A.

1. Screw
2. Cover
3. Screw
4,
5
6
7
8

Cover

. Screw
. Nut
. Wiring harness

Switch
Washer

11.
12.
13.
14.
15.
16.

23

Rheostat
Rivet
Plate
Rivet
Plate
Jumper
Screw
Nut

21

17.
18.
19.
20.
21.
22.

23.

b

redy
N !

(i
‘o'

Termina board
Screw

Nut

Resistor assy
Screw

Under frequency
relay module
Screw

Figure 8-4. Precise Relay Box Assembly

24. Permissive
parallel re-
lay module

25. Screw

26. Under voltage
relay module

27. Chassis

ME 6115-545-34/8-4 Cl
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NOTE
USE ONLY ON
CLASS 1 SETS.
1. Screw 6. Clip
2. Nut 7. Screw
3. Resistor 8. Nut
4. Capacitor 9. Terminal board
5. Eyelet 10. Bracket

Figure 8-5. Resistor Assembly (A6)

ME 6115-545-34/8-5 (]



Cc. Specia Relay Box Assembly.

(1) Seel[figure 8-6] and disassemble the special
relay box assembly as follows:

(8 Remove screws (1) which secure cover
(44) to housing (79).

(b) Remove screws (1) which secure panel
(2) to housing (79).

(c) Remove screws (11, 14, 16, 18, 20, 22,
24, 26, arid 28) and nuts (12, 15, 17, 19, 21, 23, 25,
27, and 29) which secure wiring harness connectors to,
cover (44) and housing (79), and remove gaskets (31,
32, 33, 34, 35 and 37) and cover (44).

(d) Remove attaching hardware from all
components within the special relay box and remove
wiring harness (30) with components connected.

(e) Tag and disconnect wiring harness leads
from components.

(2) Sedfigure 8-5] to disassemble the resistor
assembly of the special relay box assembly (Mode Il
Sets only).

(3) Seelfigure 8-7]to disassemble the dc relay
assembly of the specia relay box assembly.

8-7. Inspection and Testing.

a Tactical Relay Box Assembly.

(1) Inspect al components for signs of physical
damage.

(2) Test the short circuit relay as follows:

(8 Connect a light and a 24 Vdc power sup-
ply in series with terminals 5 and 6 (DS1), aso with
terminals 7 and 8 (DS2). Relay trip will be indicated
by the two lights. DSL1 shall extinguish; DS2 shall
light. Seé figure 8-§ for test setup.

(b) Connect a variable (0 to 120 volts) ac
voltage source (50 to 400 Hz) between terminals 1 and
4 and dowly increase the voltage. The relay shall
transfer lights when voltage equals 24 volts - 1 volt.
Repeat the test with the input connected to 2 and 4, and
then again, between 3 and 4 by moving switch S2. The
trip points should be within 1 volt of each other.

(¢) Terminds 5, 6, 7, 8 and terminals 1,
2, 3, 4 shal be dectricaly isolated with the relay in
either position.

(3) Test the overvoltage relay as follows.

(8 Connect a variable (0 to 160 volts) ac
voltage source and variable frequency (50 to 450 Hz)
source to terminals 1 and 2. (See )

(b) Connect a lamp and 24 Vdc power supply
in series with terminals 3 and 4 (DS1), also with
terminals 7 and 8 (DS2).

(c) Set voltage to 120 volts on terminals
1 and 2 and vary the frequency from 50 to 450 Hz.
DS1 should stay lit and DS2 shall remain exting-
uished.

(d) Slowly increase the voltage to 149 volts.
Vary the frequency from 350 to 450 Hz. DS1 should
stay lit and DS2 shall remain extinguished.

(c) Slowly increase the voltage to 154 volts.
Vary the frequency from 50 to 100 Hz. DS1 should
stay lit and DS2 shal remain extinguished.

(f) Set the frequency at 50 Hz and increase
the voltage to 156 volts. DSL1 shall extinguish and
DS2 shall light. Repeat for the frequency at 60, 70
and 100 Hz. After each trip, remove ac power to
clear the relay.

g) Set the frequency at 350 Hz and increase
the voltage to 151 volts. DS1 shall extinguish and DS2
shall light. Repeat for the frequency 400 to 450 Hz.
After each trip, remove ac power to clear the relay.

(h) Terminals 3, 4, 5, and 6, 7, 8 and
terminals-| and 2 shall be electrically isolated.

(4) Test the reverse power relay as follows:

(d) Connect relay as illustrated in[figure

(b) With al switches open, energize 5 Vdc
variable power supply and adjust until V1 reads 3
volts.

(c) Position switch S2 to B. Energize 24
Vdc supply and close switches $4, S1, and S5. Lamp
DS2 should light and DS1 should be extinguished.

(d) Energize 0 to 10 Vac power supply and
adjust voltage until V2 indicates 5 volts. Adjust O to
5 Vdc supply to a value less than 1 Vdc shown on V1.
Position switch S2 to A and close switch S3. Raise
voltage of 0 to 5 Vdc power supply until DS2 exting-
uishes and DS1 lights. DS1 should light when V1
indicates 1 to 3 volts.

(5) Test the overload relay as follows:

a) Connect the relay in the test setup shown
in[figure 8-11

(b) With the 120/208 Vac power source ener-
gized, turn on the 24 Vdc power supply and close switch
S1. Lamp DS1 should light and DS2 should be exting-
uished.

(c) Adjust autotransformers T1. T2 and T3
until ammeters Al, A2, and A3 indicate 0.75 ampere.
DS1 and DS2 should not change states.

(d) Adjust autotransformer T1 until ammeter
Al indicates O. 975 ampere. After + 2 minutes, DS1
and DS2 should transfer states.
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Key to [fig.8-6

1 Screw 40. Washer

2. Panel 41. Washer

3. Screw 42.  Nut

4.  Nut 43.  Washer

*5. Connector assy .44 Cover

*6. Connector **A&% Rheostat (R28)
S S 47 Plugs

8. Screw 48. Rheostat (R29)

9. Nut 49. Rivet

10. Dust cap 50. Plate

11.  Screw 51.  Nut

12. Nut 52.  Screw

13.  Dust cap 53.  Transformer

14.  Screw 54.  Screw

15. Nut 55. Nut

16.  Screw 56. Resistor

17.  Nut 527;. Bracket

18. Screw 58.  Nut

19. Nut 59. Dc relay assy

20.  Screw 60. Jumper

21 Nut 61l. Screw

22.  Screw 62. Terminal board
23.  Nut 63. Screw

24.  Screw 64. Termina board
25. Nut 65. Screw

26.  Screw 66.  Shunt

27.  Nut 67. Nut

28.  Screw 68. Screw

29.  Nut H gg Relay

30. Wiring harness . Nut _
3l.  Gasket "7l Relay Permissive Parallel
32. Gasket (K16)

33.  Gasket 72.  Screw

34.  Gasket **73. Relay Underfrequency (KI2)
35. Gasket 74.  Screw

36. Gasket **75. Relay Under voltage (KI1)
37. Gasket 76. Nut

38. Screw 77.  Screw

39.  Nut **78.  Resistor assy (A6)

79. Housing

8-10 Change 1
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Figure 8-6. Special Relay Box Assembly (Sheet 1 of 2)
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Figure 8-6. Special Relay Box Assembly (Sheet 2 of 2)
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1. Screw 7. Spacer 13. Resis

fl1A. Washer 8. Screw i4. Resis
2, Relay (K5, K7, K8) 9. Nut 15. Diode
3. Socket 10. Washer 16 Di od o
4, Nut 1. Terminal Rectifier bridge
5. Washer 12. Resistor 18 Boa d
6. Washe

Figure 8-7. DC Relay Assembly (A5)
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REF DES DESCRIPTION
Dsl, DS2 INDICATOR LIGHT
s1 SWITCH, AC POWER
S2 SWITCH, ROTARY
vi AC VOLTMETER, 0-120V
s2
SI A B
O— o)
c
0 TO 120 WC Q
SINGLE
PHASE 02
50 TO 400 HERTZ Vi
VOLTAGE
SOURCE 03
04
DSt SHORT
/\ CIRCUIT
= r 05 RELAY
O6
0S2
(+) N ;
24 vOC
POWER
SUPPLY -)
ME 6115-545-34/8-8 Cl
Figure 8-8. Short Circuit Relay Test Set-up
(e R%Jeat paragraph (d) for autotrans- b. Precise Relay Box Assembly (Mode |, Class
formers T-2 and T3. The test results should be 1 Sets).

the same as for T1. Repeat paragraph (d) for all

3 autotransformers. The test results should be

the same.

(1) Inspect all components for signs of physi-

ca damage.
(6) Make a point-to-point check of all wiring 2) To test the underfrequency relay, see
and chassis -mounted components. (See schematic and test as follows: ’

diagrams in[Chapter 1)
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REF DES DESCRIPTION

DS1, DS2 INDICATOR LIGHT
st SWITCH, AC POWER
s2 SWITCH, DC POWER

&

0 TO 160 VAC si
S0 TO 450 W
VARIABLE VOLTAGE
POWER SUPPLY O
0S|
>
3 <
e\ -J
. -/ w
p— (14
4 w
. ©
g
-
-
5 —
-4 (@)
O——' >
—O0_ 0—¢ «
24 VvDC s2 o
POWER 6 >
SUPPLY - O—4+— o
052
&
' -0

ME 6115-545-34/8-9 C1

Figure 8-9. Overvoltage Relay Test Set-Up
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s2
A
O |
0 7O 5 VDC 2)
VARIABLE ?
VOLTAGE
POWER
SUPPLY -
2
sa
O—0—03
04
0 TO 10 VAC
60 HERTZ RE;&E,SRE
VARIABLE VOLTAGE RELAY
POWER Y EE)
OWER SUPPL L 05
DSI
~— 06
S5
Ll o LAy L,
24 vDC DS2
POWER
SUPPLY )
(- r o 8
REF DES  DESCRIPTION REF DES DESCRIPTION
DSl, DS2  INDICATOR LIGHT S4 SWITCH, DC POWER
st SWITCH, DC POWER S5 SWITCH, DC POWER
S2 SWITCH, REVERSE POWER Vi DC VOLTMETER
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Figure 8-10. Reverse Power Relay Test Set-Up
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Figure 8-11. Overload Relay Test Set-Up

(8 Connect an external switch across
terminals and 8. Close switch.

(b) Adjust the frequency to 50 Hz and the
input voltage to 120 volts. Relay contacts should
pick up; lamp DSl should light and DS2 should ex-
tinguish.

(c) Lower frequency slowly until relay con-
tacts drop out (lights transfer). Contacts should
drop out at 46 + 1 Hz.

(d) Raise frequency slowly until contacts
pick up (DS1 should light and DS2 should extinguish).
Contacts should pick up at 45 to 49 Hz.

(e) Raise voltage to 132 volts and check for
drop out lights transfer). Drop out should occur
within + 1 Hz of drop out at 120 volts.

(f) Lower voltage to 108 volts. Drop out
(lights transfer) should occur within + 1 Hz of drop
out at 120 volts.

(g) Open switch between terminals 7 and 8,
and adjust input frequency to 60 Hz. Repeat steps
(b) through (f). Drop out should occur at 55 + 1 Hz;
pick up at 58 + 1 Hz.

(3) To test the undervoltage relay, see
[B-13] and refer to (4), but adjust
frequency for 50/60 Hz operation.

(4) To test the permissive parallel relay,
perform the procedure in[paragraph 8-7¢ (6), but
adjust frequency for 50/60 Hz operation.

(4a) To test the resistor assembly (A6), refer
to[figure 1-7] and proceed as follows:

(@ Check the resistance of R4 between
points 1 and 2 on terminal board TB1 06. Resistance
should be 250 ohms.

(b) Check the resistance of R5 between

points 3 and 4 on terminal board TB106. Resistance
should be 250 ohms.
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Figure 8-12. Underfrequency Relay Test Set-Up

(c) Check capacitor Cl between points 5 and

6 on terminal board TB106. Capacitance should be 60
uf.

(d) Replace components found to be defective.

(4b) Test the total resistance of rheostat (R28).
Total resistance should be 15,000 ohms + 10%. Test
resistance between wiper arm and either—end of
rheostat. Resistance should vary between 0 and
15,000 Ohms.

(5) Make a point-to-point check of all wiring
and chassis mounted components.

c. Special Relay Assembly.

(1) Check al components for signs of physical
damage.

(2) To test the crank relay (K3), apply 24-28
Vdc across the two small terminals and check for
continuity across the two large terminals.

(3) Sde figure 8-12 and connect the under-

frequency relay (K12) (Mode Il Sets) as shown.
Test as follows:

8-18 Change 1
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(8 Adjust the frequency to 400 Hz and the
input votage to 120 volts. Relay contacts should
“pick up”; lamp DSl should light and DS2 should
extinguish.

(b) Lower frequency slowly until relay con-
tacts drop-out (lights transfer). Contacts should
drop out at 370 + 5 Hz.

(¢) Raise frequency dlowly until contacts
pick up. DS should light and DS2 should extinguish.
Contacts should pick up at 370 to 395 Hz.

(d) Raise voltage to 132 volts and check
drop out (lights transfer). Drop out should occur
within £ 1 cycle of drop out at 120 volts.

(4) To test the undervoltage relay (KlI),
(Mode XI) connect the relay in a test circuit as illus-
trated in[figure 8-13] and proceed as follows:

(8 Adjust ac power supply to 120 valts,
400 Hz. Lamp DSl should extinguish and DS 2
should light.

(b) Reduce voltage slowly to 104 volts and
hold for 2 minutes. Lamp DS1 and DS2 shall main-
tain states.
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Figure 8-13. Undervoltage Relay Test Set-Up

(c) In one step, reduce voltage to 99 volts.
DS and DS2 shal transfer states within 4 to 8
seconds.

(d) Increase voltage slowly to 113 volts.
Lamps DS and DS2 shall transfer states.

(e) In one step, lower voltage to 48 volts.
Transfer of states of DSl and DS2 shal be instant-
aneouss.

(f) Reduce frequency to 50 Hz and repeat
the procedures in paragraphs (@) through (f) with the
same results.

(5) Totest the DC relay assembly (A5),
connect the dc relay assembly in a test circuit as
illustrated in [ﬁg'TLea_Xmand proceed as follows:

(@ Connect 120 VAC, 400 hertz supply
across terminals 18 and 22 of dc relay assembly and
close S| switch. Measure resistance between ter-
minals 7 and 8 and 19 and 20. Measured resistance
should be 2500 ohms for both measurements. If this
reading is not obtained check for defective resistors
R3, R7, R8, defective rectifier CR4 or defective
relay K7.

(b) Remove power from assembly and
measure resistance between terminals 19 and 20,
and 7 and 8 of dc relay assembly. Resistance
should be 7500 ohms for both measurements. If this
reading is not obtained check for defective relay K7.

(c) Check continuity. between terminals 11
and 10 and 21 and 23. (Ohmmeter + lead placed on
terminals 11 and 21). There should be continuity.
If there is no continuity check for defective diode
CR3 or CR6.
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Figure 8-13A. DC Relay Assembly (A5) Test Setup

(d) Connect 24 vdc across termina 6 (+)
and 15 (—) and close S2 switch. There shouldn't be con-
tinuity between terminals 4 and 16, and there should be
continuity between terminals 5 and 17. If this is not ob-
tained, check for defective relay K8.

(e) Remove 24 vdc from terminals 6 and 15
and connect across terminals 13 and 15 and close S3
switch. Measured voltage between terminals 3 and 15
should be 24 vdc; zero between terminals 3 and 13. Con-
tinuity should exist between terminals 1 and 14 and 2
and 15. If these readings are not obtained, check for
defective relay K5.

8-18B Change 10

(6) Totest the permissive parallel relay (K16) (Mode
11 Sets), sed figure 8-14 and test as follows:

(& Apply 24 vdc to terminals 3 (+) and 4

éb) Apply 20 volts, 400 Hz across terminals
land 2.

(c) Normally open contacts 5 and 6, and
normally closed contacts 7 and 8 must transfer.



(d) Slowly decrease the voltage at terminals
1 and 2. The relay must reset when the voltage is
8 + volt ac.
(7) To test the current transformer, proceed
as follows:

(@) Connect an ohmmeter across terminals
1 and 2, and across 3 and 4. In each casg, the
resistance must be 0.34 ohms + 10 percent.

(b) Apply 15 Vac to terminals 1 and 2 with
secondary open circuit. The existing current must
be less than 0.24 ampere.

(c) Apply 15 Vac to terminals 1 and 2 with
secondary-Open circuit. The voltage across term-
inals 3 and 4 must be 15 volts ac + 1 percent.

(7a) Test the total resistance of rheostat
(R28), (Mode I1). Total resistance should be
15,000 ohms = 10%. Test resistance between wiper
arm and either end of rheostat. Resistance should
vary between 0 and 15,000 ohms.

(7b) Test the total resistance of rheostat
(R29). Total resistance should be 12 ohms. Test
resistance between wiper arm and either end of
rheostat. Resistance should vary between O and
12 ohms.

(7c) To test resistor assembly (A6) (Mode I1)
refer to paragraph (4a) and proceed as instructed.

(7d) Check resistance of resistor (R31). Re-
sistance should be 10 ohms.
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Figure 8-14. Permissive Parallel Relay Test Set-Up

(7e) To test shunt (R13), apply 20 amperes
to input of shunt and measure output with a milli-
voltmeter. Output should be 50 millivolts.

(8) Make a point-to-point check of all wiring
and chassis mounted components. (See schematic
diagrams in[Chapter 1)

8-8. Repair, Reassembly, and Installation.
a. Repair.

(1) Replace any relay found to be defective
during testing.

(2) Replace all defective diodes, resistors,
and transformers.

8-20 Change 1

(3) If any connections are opened or bared
for test purposes, or if any defective components
are replaced the effected area and component must
be coated with polyurethane resin to prevent oxida-
tion or other corrosion. The coating must be of a
minimum thickness of 0.007 inches and air bubble
entry into the applied polyurethane must be con-
trolled so that the legibility of component coding
and identification is not impaired.

(4) Replace defective connectors.
(5) Repair or rebuild wiring harnesses as

required. See wiring schematics in[Chapter 1] and
wiring harness diagrams in[Chapter 5



b. Reassembly.

Q) and 8-7 and paragraph 8-69
and reassemble the special relay box assemblies in
reverse order of disassembly. The dc relay assembly
will be coated in accordance with the requirements of

[paragraph 3-3c(5).

2) and 8-5 to reassemble the
precise relay assembly.

3 and 8-3 to reassemble the
tactical relay assembly. Rewire relay resistor
assembly as shown in[figure 8-3|

c. Installation.

) Sed figure 8-1 and install specia relay
box, precise, and tactical relay assemblies on the
relay table.

(2) See[figure 8-1 and install relay table.

Section I1l. EXCITATION SYSTEM ASSEMBLY

8-9. Scope.

This section contains repair and adjustment instruc-
tions for the excitation assembly exciter.

8-10. Removal.

See[figure 8-1 and remove the excitation assembly
exciter (18) as follows:

a. Unscrew the two electrical connectors.

b. Remove screws (19) which secure exciter (18)
to relay table (52).

8-11. Disassembly.
NOTE

Tag all electrical leads removed during
disassembly for positive identification
during reassembly.

a. Excitation Assembly Exciter. To disassemble

excitation assembly exciter. See[figure 8-15] and
proceed as follows:

(1) Remove screws (1) which secure cover (2)
to chassis (3) and remove cover.

(20 Remove screws (4) which secure harness
connector to chassis (3).

(3) Unscrew connector from voltage regulator

(8).
(4) Remove screw (9) and clamp (10).

5) Tag and disconnect all electrical leads and
remove wiring harness (6).

(6) Remove semiconductors (11, 12 and 13).

(7) Remove heatsinks (18, 19, and 24) by
removing associated hardware (14 thru 17 and 20
thru 23) and remove insulators (25 and 26).

(8) Remove resistors (29, 30 and 31) by re
moving screws (27) and washers (28).

Key to [fig_8-158

1. Screw '
1A. Washer

2. Cover

3. Chassis

3A. Screw I
4, Screw

5. Nut

6. Wire harness assy
7. Screw

8. Voltage regulator (A10)
9. Screw

10. Clamp

11. Semiconductor
12. Semiconductor
13. Semiconductor
14. Screw

15. Nut

16. Screw

17. Washer

18. Heats ink

19. Heatsink
20,Screw

21. Nut

22. Screw

23. Washer

24. Heatsink

25. Insulator

26. Insulator

27. Screw

28. Washer

29. Resistor

30. Resistor

31. Resistor

32. Screw

33. Bracket

34. Bracket

35. Screw

36. Termina block
37. Screw

38. Transformer

39. Screw

40. Electronic component assy
41. Spacer

42. Bracket

43. Screw

44, Screw

45. Filter

Change 7 8-21
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(9) Remove screws (32) which secure brackets
(33 and 34) to chassis (3) and remove brackets.

(10) Remove screws (35) which secure terminal
board (36) to chassis (3) and remove terminal board.

(11) Remove screws (37) which secure trans-
former (38) to chassis (3) and remove transformer.

(12) Remove screws (39) which secure electronic
component assembly (40) to bracket (42) and remove
electronic component assembly and spacers (41).

(13) Remove screws (43) which secure brackets
(42) to chassis (3) and remove brackets.

(14) Remove screws (44) which secure filter
(45) to chassis (3) and remove filter.

b. Voltage Regulator. See figure |8-16 to disas-
semble the voltage regulator.

c. Voltage Regulator Printed Circuit Board Assem-

bly: Sed figure 8-17 to disassemble the voltage regu-
lator printed circuit board assembly.

d. Electronic Component Assembly. See[figurd

[8-13]1to disassemble the electronic component
assembly.

8-12. Inspection and Testing,

a. Inspection. Proceed as follows:

(1) Inspect the complete assembly and al com-
ponents for signs of physica damage.

(2) Inspect electrical components for signs of
overheating.

b. Testing. See[figure 1-8] and proceed as follows:
(1) Disconnect diodes CR201 through CR206

from heat sinks and test each diodes pel_paragraphl
[14-10]

(2) Refer to[table 8-2] Disconnect one side of
each resistor, and use ohmmeter to check resistance.

(3) Check A201 RFI filter by disconnecting
filter leads and checking resistance across terminals
1 and 1A, and across terminals 2 and 2A. Resist-
ance should be less than two ohms.

(4) Check SCR (Q205) as follows:

(a) Disconnect lead from terminal 1 of
voltage regulator circuit card assembly.

(b) Set ohmmeter to Rl scale. Connect meter
positive lead to stud of SCR and negative lead to large
termina of SCR. Ohmmeter should indicate open cir-
cuit. Reverse leads.

(c) Short small terminal (gate) of SCR to
ground. Ohmmeter, connected as in (b), should
read between 10 and 40 ohms.

(5) Check voltage regulator and electronic
component circuit board assemblies as follows:

(a) Interconnect excitation system assembly
to test setup as shown in[figure 8-19

(b) Adjust variac for 70 volt ac input indi-
cation on ac voltmeter. Dc voltmeter should read
approximately 25 volts.

(¢) Increase ac input to 80 volts. Dc volt-
meter should increase proportionally and read
approximately 30 volts.

(d) Increase ac input gradually. At approxi-
mately 95 volts input, dc voltmeter should drop to
zero (indicating zero field voltage output). If dc volt-
age does not drop to zero, replace both the electronic
component and voltage regulator circuit boards and
repeat steps (a), (b), (c), and (d).

(6) and check the 50/60 Hz
electronic component assembly as follows:

(8) Connect one end of a 1000 ohm 1/2 watt
carbon resistor to terminal 4.

Table 8-2. Excitation Assembly Resistor Values

Reference Mode | Sets Mode 11 Sets Reference Mode | Sets Mode Il Sets
Designation  (50/60 Hz) (ohms) (400 Hz) (ohms) Designation ~ (50/60 Hz) (ohms) (400 Hz) (ohms)
R201 220 220 ’ R215 150 150
R202 2000 2000 R216 1000 1000
R203 100 100 R217 1000 1000
R204 3300 3300 R218 5100 5100
R205 680 680 R219 15 6.8 ]
R206 100 100 R220 5000 5000
R207 1000 1000 R221 30 30
R208 1000 1000 R222 30 30
R209 1000 1000 R223 30 30
R210 2700 2700 R224 0.5 0.5
R211 50000 50000 R225 300 300
R212 10000 10000 R226 100 100
R213 3000 3000 R227 120 120
R214 5000 5000
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Figure 8-16. Voltage Regulator
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Figure 8-17. Voltage Regulator Printed Circuit Board Assembly
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Figure 8-18. Electronic Component Assembly

(b) Connect the positive output terminal (4)

of a variable 24 Vdc power supply to the other end
of the resistor. Connect the negative (-) terminal

of the power supply to termina 3.

(c) Connect a variable 100 Vac power sub-

ply to terminals 1 and 2.

(d) Adjust the dc power supply voltage to

10 volts.
8-26 Change 1

(e) Slowly raise the ac power supply to
37 volts rms. The dc voltage at terminals 3 and 4
shall drop sharply to below 1 valt.

(f) For the 400 Hz electronic component
assembly, repeat steps (@) thru (e) using a 400 Hz
variable ac power supply.



NOTES:

I. Vj- AC VOLTMETER O-120V

JI3
R
S
L
2. V2-DC VOLTMETER O-50V ™
3 120V INPUT:
MODE I SETS: 50/60HZ T
MODE IT SETS: 400HZ I
EXCITATION
SYSTEM
ASSEMBLY
0-l20V
VAR AC
J9
] 0
120 v v, 8
INPUT
c
A
ME 6115-545-34/8-19
Figure 8-19. Excitation Assembly System Test Set-Up
voltage regulator assembly.
& Repair. (3) Seel and refer to
(1) Relay circuit board assemblies found to be .
defective during testing. reverse order of disassembly,
(2) Replace al defective diodes, resistors, and C. Indallaion.
transformers.
(3) Replace defective connectors.
(4) Repair or rebuilt wiring harnesses as re-
quired. See wiring schemat
wiring harness diagrams in[Chapter 5|
b. Reassembly.

and reassemble the excitation system assembly in
Installation.
8-14. Adjustments.

gragh[8-10] to install the excitation system assembly.
.

(1) Sedfigure 8-18 to reassemble the electronic
component assembly.

8-1 and refler 10 para
After the excitation system assembly is reinstalled,
perform the following operational adjustments:
a Voltage Adjustment

generator set.

(1) With Voltage Adjust control on generator
control panel set at approximately midpoint, start

8-27
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(2) Adjust Set Point (R212) control to obtain rated (2) Perform checks in accordance with[paragraph 16-111
voltage at generator output terminals.
e. Equipment Test. If the excitation assembly has been
b. Stability. Adjust R207 for optimum stability. replaced, repaired or adjusted refer td Chapter 16, Section Il and
conduct the following tests.
c. Gain. Adjust R211 for 14K ohms nominal.

(1) Regulation range test. Refer to[paragraph 16-14]

d. Parallel Adjustment Procedures - Reactive Load
Sharina. (2) Frequency and voltage regulation, stability and transient

response test, short term. Refer tolparagraph 16-15]
(1) Connect an external load bank capable of loading

the generator set to full load at 0.8 power factor.

Section IV. LOAD MEASURING UNIT

8-15. Scope. b. With 120 volts on M3, no load on load bank (Rd), and O
volts indicated on voltmeter (M1), voltmeter (M2) shall in-
This section contains repair instructions for the load dicate 0 to 0.4 Vdc. Resistor RI (17,[fig. 8-20), interna to
measuring unit. load measuring unit, may be adjusted to obtain this
reading.
8-16. Removal.
¢. With load on Rd, and 5.6 volts ac indicated on Ml,
and remove the load measuring unit (7) as voltmeter M2 shall indicate 9.4 to 9.8 Vdc.
follows:

d. Select intermediate loads of Rd, and observe that the
a. Unscrew electrical connector. voltage relationships indicated by M| and M2 are identical
to the relationships indicated by the graph in[figure 8-22]

b. Remove screws (5) which secure load measuring unit Adjust R1 to obtain this relationship.

(7) bottom of relay table (52).

e. Replace a defective load measuring unit, if voltage

8-17. Disassembly, relationships do not match the graph.

NOTE 8-19. Repair, Reassembly and Installation.

Tag al electrical leads removed during

disassembly for positive identification during a. Repair. Replace |oad measuring unit that does not
‘ bly. meet testing requirements.

b. Reassembly. SegTfigure 8-20 and reassemble the load
measuring unit.

Sed Tigure 8-20]to disassemble the load measuring unit.

8-18. Testing. c. Installation. Séefigure8-1 and install the load meas-

a. Connect load measuring unit in test circuit asillus- uring unit (7) on relay table (52) with screws (5).

trated infigure 8-21

8-28 Change 8



Figure 8-20. Load Measuring Unit Disassembly
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TEST EQUIPMENT

SESFIGNATION QUANTITY DESCRIPTION
Ga 1 Power source 208 V, 3 phase, 47-430 Hz
Ta, Th, Tc 3 * Current transformers
Ra, Rb, Rc 3 Load resistors 7.5 ohms, 10 watts
Rd 1 Load bank
Ml 1 Voltmeter 0-10 Vac
M2 1 Voltmeter 0-50 Vdc
M3 1 Voltmeter 0-300 Vac

* Shall be designed to deliver 0-5. 6 volts as load is varied from
zero to full load.

/‘\ 1 NEUTRAL
A \ e Ta '

T

LMU

ME 6115-545-34/8-21

Figure 8-21. Load Measuring Unit Test, Schematic Diagram
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CHAPTER 9

GENERATOR ASSEMBLY REPAIR INSTRUCTIONS

9-1. General.

a. The main generator is a brushless type con-
sisting of a stationary three-phase armature and a
rotating salient pole wound field. The exciter,
mounted integrally with the main generator, con-
sists of a three-phase rotating armature mounted on
the shaft with the generator field and a stationary
sdlient pole field. The exciter has ten poles.

b. A full wave bridge rectifier containing six
diodes is mounted on the shaft. Access to test or
replace the rectifiers is through the access hole on
the end of the endbell assembly. Access to the ex-
citer stator and rotor, and inspection of the main
generator armature and field, require disassembly
of the generator.

c. The generator shaft is directly driven by the
engine shaft through flexible metal disk coupling.
The flexible coupling compensates for misalignment
between the two shafts to eliminate injurious stress
on the connecting components.

d. The main generator stator is instaled in the
stator frame and is fastened to and spaced by longi-
tudinal ribs which are part of the frame. An eye
bolt on the stator frame provides a means of lifting
the unit. The exciter stator is mounted in an end-
bell which positions on the stator frame rabbit.

e. The rotor is supported at one end by a single
hedling in an endbell bolted to the stator frame. The
opposite end of the rotor is provided with a blower
assembly and coupling disk which bolts directly to
the engine flywheel. The rotor is skewed to improve
generator output voltage waveform.

f. The bearing is a double-seal type ball bearing,
packed with grease conforming to Specification MIL-
G-23827. It provides a minimum of 5000 hours of
service at continuous |oads.

9-2. Generator Remova and Disassembly.

a. Insulation Resistance. To test insulation resis-
tance, use a megohmmeter to measure the resistance
between a winding and ground. The insulation resis-
tance of each of the windings should be at least 1 meg-
ohm at 75°F. If this value is not met, clean or dry
out the winding and repeat the test. Replace if de-
fective.

NOTE

Low insulation resistance may be caused
by dirt or excessive moisture. Insulation
fallure may be caused by wrong voltages,
induced voltages caused by opening field

circuits too quickly, oil and grease high
temperatures or excessive vibration.

(1) Generator Stator- Disconnect all leads to
voltage regulator and all other points to completey
isolate the winding before meggering.

(2) Generator Rotor - Disconnect both field
leads from the rotating diode assembly before meg-
gering.

(3) Exciter Stator - Disconnect both field leads
from terminals 15 and 16 of TB16.

(4) Exciter Rotor - Check this only if other
windings have low insulation resistance as the leads
must be unsoldered from all diodes before meggering.

b. Electrical Malfunctions and Isolation. A mal-
function of the main generator is usualy indicated
by low output voltage, or no voltage output. To iso-
late a malfunction to the main generator, proceed as
follows:

(1) Tag and disconnect the two top leads on
terminals 15 and 16 of TB16 (located on the current
transformer mounting plate). Connect one side of
a dc ammeter to one of the terminals (15 or 16) and
an adjustable dc voltage source to the other terminal
and the dc ammeter. The adjustment should be set
to mint mum voltage.

(2) If the set is a 50/60 Hz set, select 60 Hz
and start the engine. Bring the speed up to 1800 rpm
manually and turn on the adjustable dc power supply.
Adjust the dc voltage so that the output voltage (no
load) reads 208 or 416 volts (depending on low or high
voltage connection). The dc ammeter should read be-
tween 1.25 and 1.55 amperes to produce either 208
or 416 volts.

(3) If the set is a 400 Hz set, start the engine
and bring it up to 2000 rpm. Turn on the adjustable
dc power supply. Adjust the dc voltage so that the
output voltage (no load) reads 208 or 416 volts, (de-
pending on low or high voltage connection). The dc
ammeter should read between 3.0 and 3.65 amperes
to produce either 208 or 416 volts.

(4) If the dc ammeter indicates incorrect in-
put exciter current to obtain rated voltage in steps
(2) or (3) above, the generator has failed. Proceed
with the following steps. If the output is as speci-
fied, the excitation system assembly has failed (re-
fer to_paragraph 841). The following steps are pre-
sented to enable isolation of the fault within the gen-
erator. Only steps (5), (6) and ?7) would normally

be done without some disassembly of the generator.
(5) Remove six bolts securing air intake grille

and remove grille. Remove screws, cover plate,

and gasket from generator endbell. See

Remove bolts from the six diodes on the exciter

rotor frame, one a a time, replacing each diode

after testing. Test diodes pm.
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Figure 9-1. AC Generator Assembly
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Key to fig—9-1l

1. Screw 17. Washer

2. Nut 18. Screen

3. Screw 19. Screw

4. Washer 20. Washer

5. Clamp assy 21. Screw

6. Screw 22. Washer

7. Screw 23. Exciter assy

8. Plate 24. Screw

9. Gasket 25. Clamp
10. Screw 26. Pin
11. Cover 27. Stator
12. Gasket 28. Screw
13. Screw 29. Plate
14. Cover 30. Shield
15. Gasket 31. Screw
16. Screw 32. Retainer

If any defective diodes are replaced, repeat step (2)
or (3) above to determine if the generator defect has
been corrected.

(6) Tag and disconnect the two top leads at pins
15 and 16 of TB16 (located on the current transformer
mount plate). Read the exciter field resistance at
pins 15 and 16 with a Wheatstone bridge. The exciter
field resistance should be between 2.90 and 3.55 ohms
at an ambient temperature of 65°F.

(7) Check insulation resistance with megger be-
tween pins 15 and 16 and the frdme (parh 9-2a). Re-
connect the two leads and remove tags. Before pro-
ceeding further with fault isolation, disassemble the
endbell from the generator.

(8) Disconnect generator rotor leads from the
rotating diode assembly and measure the field resis-
tance with a Wheatstone bridge. The resistance
value for a 50/60 Hz generator should be 0.38 to
0.46 ohms and 1.17 to 1.43 ohms for a 400 Hz gen-
erator at an ambient temperature of 65°F.

(9) Megger between field leads and frame [(pard
).

(10) Disconnect diodes and use a double Kelvin
bridge to read the resistance between leads on the
exciter rotor. On a 400 Hz set, this value is 0.042
to 0.051 ohm and on a 50/60 Hz set, this value is
0.019 to 0.023 ohm at a 65°F ambient temperature.

(11) Check insulation resistance with megger
between exciter armature !eads and frame [(para 9-Za).

(12) Check resistance of surge protector (var-
istor) when disconnected from one side of generator
field. Vaue should be 1 megohm or more in each
direction. Check to be sure no physical damage is
evident on the surge protector.

(13) Tag and disconnect the twelve stator leads
at the voltage reconnection panel and measure each
of the six stator windings with a Kelvin double bridge.

33. Bearing 49. Deflector
34. Cap 50. Rotor assy
35. Screw 51. Hub
36. Washer 52. Key
37. Washer 53+ Plate
38. Cover 54,  Nut
39. Gasket 55. Washer
40. Screen 56. Rectifier assy
41. Screw 57. Washer
42. Strip 58. Key
43. Ring 59. Rotor
44. Disc 60. Plate
45. Disc 61. Rotor
46. Fan 62. Screw
47.  Screw 63. Plate
48. Washer 64. Eyebolt
65. Frame and
stator assy

On a 50/60 Hz generator, the resistance should be

0.0216 to 0.0264 ohm in each circuit. On a 400 Hz
set, the resistance value should be 0.0141 to 0.0173
8ggn|:in each circuit, at ambient temperature of

(14) Connect all stator leads together and read
between the leads and the generator frame with a

megger [(para_9-2a).
(15) Growler test

(a) Perform internal growler test on stator
by applying 110 Vac to the coil which is wound on the
cross bar of the H.

(b) Place the growler on the coil of the sta-
tor so that it is in direct contact with two adjacent
slots.

c) A shorted coil produces a very heavy
current which is indicated by the rapid vibration of
a thin piece of metal, such as a hacksaw blade, held
over the other end of the cail.

(d) Perform a growler test on the rotor as
described in (a) above.

_ (e) Place the rotor on the growler and ener-
gize.

(f) Hold a thin piece of metal, such as a
hacksaw made, directly over the top slot of the rotor
and aong the length of the dot. If the coil is shorted,
the blade will vibrate rapidly and cause a growling
noise.

(16) If the above test values are not within the
limits specified, proceed with the removal and re-
pair procedures.

c. Defective Bearing Replacement. If a defective
bearing 1s indicaied by vibraiion or noise at the bear-
ing housing on the endbell, the bearing can be re-
placed without removal of the generator from the set.
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d. Removal of Bearing with Generator Installed.

(1) Disconnect the positive battery cable.
(2) Remove paraleing receptacle panel.
(@) Disconnect the paralleling receptacles.
(b) Tag each receptacle for proper location.
(3) Remove manual speed control panel.

(a) Disconnect flexible cable from manual
speed control knob.

(b) Disconnect electrical connector from
the Remote Control Box.

(4) Generator rear grille and access doors are
now detached and may be removed.

(5) Remove transformer protective cover.
(6) Remove the load termina board (TB6).

(7) Sequentialy remove and tag each of the
twelve generator leads on the rear of the load ter-
minal board.

(8) Sequentialy route the generator output
leads back to the generator through their respective
current transformers. (See

(9) Disconnect the exciter field leads from
TB16 posts 15 and 16 and route the leads back to the
generator.

(10) For removal of bearing, refer to f steps
(1) through (4) inclusive.

(11) Reassemble in reverse order of disassem-
bly.

e. Removal. Refer td_paragraph 2-12] to remove
main ‘generaior.

L and disassemble
in the order of sequence numbers observing the fol-
lowing.

f. Disassembly.

(1) Break endbell fit by tapping on knock off
lugs located in the 45 degree positions. Slide endbell

axially off the bearing. Pass stator leads through
endbell opening as endbell is removed from the stator.

(2) The exciter stator maybe removed from
the endbell assembly by removing or drilling out the
dowel pin (26). only a small force is needed to re-
move the stator.

(3) Remove screw with an Allen wrench and

then remove bearing retainer.

(4) Pull the bearing (33) with a suitable bear-
ing puller and replace with new bearing.

(5) To remove the rotating diode assembly,
bend up the lock tab on lockwasher and unscrew the
locknut.

(6) Unscrew the generator field leads from the
plate (8), [fig—9-2) and unsolder the six exciter
leads from the diodes. These leads should be tagged
to maintain the polarity of the diodes when reassem-
bled.

CAUTION

Use a soldering iron no larger than 100

watts and as little time and force as pos-
sible to unsolder the leads. The diodes
can be damaged by excess heat or force

sufficient to bend the stem or break the

glass seal.

(7) The surge protector may be removed from
the rotating diode assembly.

(8) After the leads are disconnected, the rec
tifier assembly (fig._9-2), key and spring washer
will dlide off the shaft.

(9) To remove the rotor assembly from the
stator proceed as follows: Slide the rotor through the
stator toward the drive end far enough so that a dling
may be placed under the generator field core. Hoist
the rotor dlightly to free it. Pull the rotor axialy
while applying leverage at the drive end to balance
the rotor on the ding. It may take one or two repo-
sitioning of the dling to get the dling near the center
of the rotor core for proper balancing of the assembly,

(10) The exciter rotor may be removed from
the shaft by using a bearing puller near the outside
diameter. Be careful not to bear on windings if ex-
citer rotor is to be reused.

(11) Baance plates are shrunk on the shaft
and may be removed with heat. Apply heat with a
torch to the hub of the balance plate. Move the torch
around the periphery of the hub using care not to
apply the torch to the shaft. The balance plate bore
will expand and the balance plate may be removed
manually.

(12) The coupling hub is shrunk fit on the shaft.
To remove, use a cutting torch to cut through the hub
a the keyway to prevent shaft damage. After cutting
through, use a chisel in the cut to open the bore and
remove the hub.

(13) The generator stator core is not to be re-

moved from the stat or frame because the concentri-
city between bore and rabbit fits would be disturbed
and cause voltage modulation problems. When re-
moving the rotor stack from the shaft, remove in the
direction, that the stack was pressed on.



1. Nut

2. Washer
3. Rectifier
4. Rectifier

B5. (Deleted)
6. Washer
7. Surge protector

8. Plate
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Figure 9-2. Rectifier Assembly

9-3. Generator Cleaning and Inspection.

i_(_:lea_nin%. Clean all metal parts with Federal
Specification P-D-680 and dry thoroughly. Uses
clean cloth to clean the stator frame. Use low pres-
sure compressed air (10 to 15 pounds pressure) to
remove dust and dirt from inside the frame and core,
and from the rotor windings.

b. Inspection. Proceed as follows

(1) Inspect stator frame for cracks and burred
mating surfaces.

~ (2) Inspect rotor and stator of generator and
exciter for loose, frayed, or burned windings.

(3) Inspect coupling disks and fan for distor-
tion and excessive wear.

(4) Inspect for missing or defective hardware.

(5) Inspect rotating diode assembly for broken
diode cases. Test diodes pefl_paragraph 14-101

9-4. Generator Repair and Rebuild.

a. Generator Repair. Proceed as follows:

il‘ Ralace or rebuild all defective parts (re-
fer to[paragraph 9-20 for disassembly information.)

To remove coils from an iron core, it is recom-
mended that the part be heated in a moderate oven
temperature (1500 C) to facilitate removal. Single
coils should not be replaced as adjacent parts of
the winding may be damaged during coil removal.

_ (2) Apply varnish to any damaged areas of
insulation.

(3) Replace damaged exciter rotor or stator.

b. Generator Rebuilding (50/60 Hz). Proceed as
follows:

(1) Stator winding procedures.

@ Sin%e wires may be spliced by brazing.
The splice Is to be insulated by sliding sleeving over
the wire prior to brazing and relocating the sleeving
over the splice after completion. The sleeving is

to extend a minimum of 1/2-inch beyond the bare un-
insulated portion of wire. The sleeting material is
to be the same as that used for cross-overs on the
connection end. Splices shall be made in the end
turn of the coil only and shall not be made in the
straight leg. Where more than one splice is requir-
ed, the second splice must not occur on the same

coil end and must not occur in adjacent coils. Where
more than one splice is necessary in the same coil

or an adjacent cail, the splice may be made in the
connection end of the coil.
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(b) Enamel is to be cleaned from coil ex-
tensions. Cleaning is to start as near sleeving as
possible. Clean a 1/2-inch section of wire end pro-
jecting from a sleeving. Maximum uncleaned wire
projecting from a deeving section shall be 3 inches
minimum to 5 inches maximum. Wire diameter is
to be reduced a maximum of 5 percent. Cleaned
area shall have enamel removed over 80 percent of
the surface.

(c) Slot tubes should be inserted with over-
hang equally divided on ends. Minimum dot tube
overhang (distance from core to end of slut tube)
shal be 1/4 inch. Position of the tubes should be
adjusted so that height of sides is equal.

(d) After the slot tubes have been inserted,
insulating tape shall be placed into the stator to
form a bridge between dot tubes. It will be placed
so as to bridge every other tooth in the stator core
in one continuous length by stringing it through one
dot, crossing over a the end of the slot to the next
dot, back through and on to the third slot, continu-
ing until it is back at the starting point. The start-
ing and finish ends shall be securely tied together.
This bridge is to restrain the end turn tie cord.

(e) Cails shall be inserted in slots so that
overhanging ends are equally spaced. Wire bundles
at entrance to dot should be brought out as straight
and compactly as possible to reduce side pull on over-
hanging slot tube ends.

(f) Care should be taken to see that wire in-
sulation is not scratched or otherwise damaged. Coil
wires should not be kinked or crossed in the dots.
Tools inserted into slots to adjust position of wires
or separators should be free from burrs or sharp
edges to prevent damage to wire or slot insulation.

If it is necessary to use a mallet when tamping down
wires or separators in dlots, tap the slot tools light-
ly. Heavy pounding will ruin the insulation.

(g) After bottom coil sides are in the dots,
the separators are wedged in place with their over-
hanging ends equally spaced. These ends should pro-
ject approximately 1-1/2 inches from edge of core.
The separators should fit tightly enough to hold the
coils down in the dots.

(h) Phase insulating strips are placed in the
end turns to insulate between the coil groups on both
ends of the winding. These strips should be placed so
that the back edge reaches the ends of the wedges ap-
proximately 1/2 inch from core. The strips will then
overlap the ends of the separators. After coil ends
are properly shaped, trim phase insulating strips all
around so that 1/16 to 1/4 inch of edge projects be-
yond edge of wires. Phase insulating strips may ex-
tend 1/2 inch beyond wire on coil outer diameters.

(i) Top sticks shall be carefully inserted so
that dot fibes and wire are not damaged. The over-
hanging ends should be equal and they should be level.
Top sticks which are broken or split during insertion
should be replaced.

9-6 Change 4

()) Connections shal be twisted together
and brazed using brazing aloy. The distance from
the first twist to the film coating on the wire must
not exceed 1-1/2 inches. End of connection forming
pigtail shall be fusion welded as much as possible
with addition of alloy. When coil pole leads and ends
consist of multiple wires, care must be taken to in-
sure that each wire is securely connected. All sharp
wire ends or spikes of solder remaining on brazed
joints should be trimmed off or flattened down to pre-
vent puncturing of insulation tape.

(k) When connectors are used instead of
brazing connections, wire must extend completely
through the connector. The connector should be lo-
cated as close to the insulated portion of the wire as
is possible. Connectors must be applied using a
wire crimping tool -- crimping is not to be done us-
ing pliers, hammers or other make-shift arrange-
ments.

(1) Sleeving must be positioned to cover the
coil extension from the coil to which it is attached to
a point at least 1/2 inch under two layers of tape.
The deeving at the coil end must be positioned to
provide a minimum of 3/8-inch creepage path from
the coil extension to adjacent coils.

(m) All connections in stator winding shall
be covered-with sleeving, MIL-1-3190/3. Where tape
is wide enough to cover the uninsulated wire and extend
a minimum of 1/2 inch over insulated portion of wire,
wrap one layer of tape over the connection, pressing
the two adhesive sides together for approximately
1/4 inch. The remaining length of tape should be
long enough to make two or more wraps over the con-
nection. The connection and any uninsulated part of
the wires adjacent to the connection will be covered
with three thicknesses of tape.

(n) Where the tape is not wide enough to
provide coverage for the connection, the tape shall
be wrapped around the connection such as to provide
[/2-inch lap plus /8 inch (minimum). The overlap
is to be such as to provide a minimum of two layers
of tape. The double layer of tape is to extend a min-
imum of 1/2 inch over the insulated portion of wire.

(o) Stator windings will be tied on lead end
Only. Use a hitch or chain stitch tie. Spacing be-
tween ties is not to exceed 3 inches. A tie must be
made over each connection. Tie on either side of
cable bundle will be a double lace. Tie must pass
through space between coils bridged by tape specified
under tie cord bracing ( (d) above).

(P) End turns on opposite lead side will not
be tied. However, the string ties, placed on the in-
dividual coils during coil winding operation, will be
left on untaped coil after insertion, to help keep
wires from being displaced.

(q) Refer to[fable 9-1 for winding data.
(2) Stator dip and bake (50/60 Hz).
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Figure 9-3, Stator Winding and Coil Connection
(50/80 Hz) (Sheet 1 of 2)
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Table 9-1. Stator Winding Data (50/60 Hz)

Type of winding

No. of dots and coils
No. of coils per group
Turns per coil

Span

Conductor

Connection

Resistance

3 phase, dua voltage

84 slots 84 coils

7

4

1-15

6 of AWG #15 (0. 0571 dia)

4.2 ckt, (See fig_9-3)
0.026 ohm at 25° (T1-T4, etc)

(@) Preheat wound core for 1 1/2 hours (2
hours maximum) in forced convection oven maintain-
ed at 170° C.

(b) Cool core down to a temperature of 1050
to 115° C and dip at this temperature-into varnish,
connection end up, until al bubbling stops, or for 3
minutes, whichever is longer.

(c) Remove wound core and drain connection
end up for four minutes.

(d) Rotate wound core so connection end is
down and drain for one minute.

(e) Bake wound core with dots in horizontal
position for 2 hours in forced convection oven main-
tained a 170° C.

(f) Repeat steps b, c, d, e and f two times
so that a total of three deS and bakes are performed.

(g) The wound stator should be examined
for complete coverage, uniform coverage with no
strings or beads and with openings between extended
position of slot tubes, free of varnish, blistering or
peeling, and complete cure with tack-free surface
and good bonding strength.

(3) Rotor coil winding.

(@) Inspect winding slots for any sharp cor-
ners at edge and in dot. Clean up as necessary.

(b) Screw support studs into tapped holes
at bottom on slots. Sed figure 9-4

(c) Examine the bore and determine the
direction in which it was removed. Place the leads
on the end where the shaft left the bore. This is so
the shaft can be pressed thru the bore in the direc-
tion it was removed. The center of the rotor stack
must be located 11.48 inches from the hub end of
the shaft.

(d) Insert dlot liners as the poles are
wound. Hold in place with sacrifice adhesive tape.

(e) With the rotor body turning on the ma
chine, guide the wire into the dots for the specified
number of turns. Hold the wire with enough tension
on the tension blocks to assure a hard firm winding.
Traverse the wire at the end turns and not in the
slot, as much as possible. This prevents excessive
build up of the wire in the dot.

(f) Place one spacer tool at the end of stack
and another in the approximate middle of the winding.

$ ) Place winding clamp in position over
stud and force into position so that nut can be tight-
ened over end of stud.

(h) Connect poles and leads per connection
diagram. See[figure 9-4] Use cold connectors and
insulate with tubing.

(i) Tie the end turns with glass roving.

) Seal all knots by momentarily pressing
with “hot” pliers long enough to fuse the roving.

Heat pliers in gas flame to “Black Heat” about
300° F

(k) Refer to[fable 9-7 for winding data
(4) Rotor dip and bake.

(8 Preback wound core for one hour in
forced convection oven at 165° C.

(b) Dip hot wound core in varnish for one
minute with leads up.

(c) Remove wound core and drain for three
minutes with leads up.

(d) Rotate wound core with leads down and
drain for one minute.
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Table 9-2. Rotor Winding Data (50/60 Hz)

Resistance
Connection
Conductor
Turns per coil

No. of poles and coils

0.390 ohms at 25° C

1 circuit (refer to fig._9-4)
9 of AWG #16 (0.0508)

103

4

() Reverse wound core so leads are hori-
zontal and bake for one hour in forced convection
over at 165° C.

(f) Repeat steps b, ¢, d, and e two times
so that a total of three dips and takes are performed.

) The varnished wound rotor core should
be examined for complete coverage, uniform cover-
age with no strings or beads and with openings be-
tween extended position of dot tubes free of varnish,
blistering or peeling, and complete cure, with tack-
free surface and good bonding strength.

c. Generator Rebuilding (400 Hz). Proceed as
follows:

(1)_Stator coil winding procedures.
anm& and perform the procedures pro-

vided in step b (1).

(2) Stator dip and bake. Perform the procedure
defined in step b (2).

(3) Rotor coil winding.

(@) Inspect winding slots for any sharp cor-
ners at edge and in dlot. Clean up as necessary.

(b) Examine bore and determine the direc-
tion in which the broach passed through the bore.
Place the leads on the end where the broach left the

bore. This is so the shaft will be pressed through
the bore in the same direction as the broach.

(¢) Insert dot liners (3) in the dots and
position with equal overhang of the core on each end.
See[ figure 9-6]

(d) Insert the coils in the usual manner.
Position the coils as evenly as possible on each end.
Consult the coil limit diagram to be sure that the
two ends are adjusted to alow room for the connec-
tions, which must be within the coil limit diagram.

(e) Insert tapered edge top stick and drive
into position.

(f) Make interpole and lead connections as
required by internal connection diagram.
ure

(g) Over each end, turn-wrap 20 turns of
double glass roving to provide banding support of
end turns.

(h) With double roving, loop over the band-
ing and connnections and run on continuous piece of
double roving over al 24 coil ends. Burn all knots
with red hot duck bill pliers.

(i) Refer to table 9-4 for 400 Hz rotor
winding data.

Table 9-3. Stator Winding Data (400 Hz)

Type of winding

No. Of dlots and coils
No. of coils per group
Turns per coil

Span

Conductor

Connection

Resistance

3 phase, dua voltage

108 slots 108 coils

36 groups of 2 and 36 groups of 1

5

1-4

AWG #16 (0.0508) and AWG #17 (0.0453)
12/6 ckt, (see

0.017 ohm at 25° C (T1-T4, etc.)

9-12



SECTION "A-A

SCHEMATIC DIAGRAM

RESISTANCE 182- 466 OHMS AT 25" €
CONNECTION | CIRCUIT SEE SCHEMATIC DIAGRAM
CONDUCTOR 9 OF AWG ™16 (0508)

TURNS PER COIL

103

NO OF POLES AND COILS | 4

WINDING DATA

£.00D1A
MIN

TORQUE TO 60 IN LBS
4 PLACES

B,
NOTES
1. INTERPRET DWG PER MIL-STD-100

14| AR |VARNISH 2. ASSEMBLY - ASSEMBLE COILS IN ACCORDANCE WITH THIS
3 | AR |[VARNISH DRAWING. COLD CONNECT FIND NO. 7 TO COIL LEADS

P 1 USING FIND NO. 9. USE FIND NO. 10 OVER CONNECTORS.
TRECRET EXTEND FIND NO. 10 A MINIMUM OF .50 INCH EITHER

| ROVING SIDE OF CONN. ALL CONNECTIONS TO BE SECURELY
10| AR [SEEVING LACED TO END TURNS USING FIND NO. 11.
s 13 | conecToR 3. INSULATION TREATMENT
STEP 1 - DIP CORE HEATED TO 1600C INTO FIND NO. 13
8 1 2 | TERMINAL FOR 3 MINUTES. DRAIN FOR 10 MINUTES AND
7 AR | WIRE BAKE AT 1600C FOR 3 HOURS. REPEAT STEP 1
o T 5 T wNGING SoaP FOR A TOTAL OF 2 DIPS AND BAKES.
STEP 2 - DIP CORE HEATED TO 1709C INTO FIND NO. 14

5 | 8 | NuT FOR 3 MINUTES. DRAIN FOR ¢ MINUTES AND
% | 6 | stup BAKE AT 170°C FOR 2.5 HOURS. REPEAT STEP
3 | 8 | SLOT INSULATION ASSY 2 N R ML, FOR A TOTAL OF 3 DIPS

2 | AR | WIRE MAGNET AWG 16 (0508 ’

7|7 | ROTOR CORE WELDED
FIND | OTY NOMENCLA™URE

N0 |REQD OR DESCRIPTION

LIST OF MATERIAL

ME 6115-545-34/5-4 C4

Figure 9-4, Rotor Winding and Coil Connection
(50/60 Hz)

Change 4 9-13/(9-14 blank)






WINDING DATA

TYPE OF WINDING

3 PHASE, DUAL VOUTAGE

NGO OQF SLOTS AND COILS

108 SLOTS 108 CTILE

NG OF CCILT PER GGROUP

3€ CROUPS OF 2 £ 38 GROUPS OF 1

TURNS PER ZOW

5

SPAN

-4

CONDUCTOR

AWG ™6 (Co03) AND awe ™17 (0453)

CONNECTION

12/6 CKT, (SEE SCHFVATIC DiarRaM)

RESISTANCC -4 25 ETC

0135-.0165 THMS AT 25°C

(12)SEE NOTE &

NOTE!

(I il
‘ D ew l
I
: l——\.ﬁCMAx 60 L ‘e 300MAX
! SECTION “A-A"
RCTATED 15°
763 R
REF
| - P
1.
2.
&y
3.
R~
ir‘ .
,’}i Y, IYI& SECTION B-B°
W 3 10/
) ,,..3\\\\\ s CALE 10/
4.
5
8.

NOTE 4
COLD CONN ASSY.
12 PLACES

16 | AR | VARNISH

15 | AR | VARNISH

14 | AR | BRAZING ALLOY
13 | AR | ROVING

i2 | AR | TAPE

1t | AR |SLEEVING

10 | 12 ' CCNNECTOR

144 [ PHASE (NSULTION

[ 108 [ sLoT INSULATION

108 | PHASE INSULATION

TOP STICK

aR |WIRF MAGNET, AWG"17 (0453))
AR |WIRE,MAGNET, AWG"16 (0508
top ol WELDED CORE ASS'Y

FIND| OTY | NOMENCLATURE
NG [REGD] OR CESCRIPTION

LiST OF MATERIAL

v |slo e |~
el
@

S
INTERPRET DWG PER MIL-STD-100

ASSEMBLY -~ ASSEMBLE FIND NO. 11 OVER COIL LEADS

PRIOR TO INSERTION. ASSEMBLE COILS AND INSULATION

IN ACCORDANCE WITH THIS DRAWING. COLD CONNECT

FING NO. 2 AND 3 USING FIND NO. 10. ALL OTHER

CONNECTIONS BRAZE USING FIND NO. 14. TAPE JOINTS

WITH 3 LAYERS OF FIND NO. 12, EXTEND FIND NO, 12

TO COVER A MINIMUM OF .50 INCH EITHER SIDE OF

JOINT. ALL CONNECTIONS TO BE SECURELY LACED TO

END TURNS WITH FIND NO. 13.

INSULATION TREATMENT -

STEP 1 - DIP CORE HEATED TO 1059C TO 1159C INTO
FIND NO. 15 FOR 3 MINUTES. DRAIN FOR
4 MINUTES AND BAKE FOR 2 HOURS AT 1700C.

STEP 2 - DIP CORE HEATED TO 1700C INTO FIND NO,
16 FOR 3 MINUTES. ORAIN FOR 4 MINUTES
AND BAKE FOR 2.5 HOURS AT 1700C. REPEAT
STEP 2 TWQ MORE TIMES FOR A TOTAL QF 3
DIPS AND BAKES OF STEP 2.

CONNECTOR TO BE USED WITH AMP TOOLING.

BRAZED CONNECTIONS PER MIL-B-7883.

USE FIND NO. 12 ONE LAYER AND OVERLAP FIND NO,

10 AND 11 .50 INCH.

ME 6115-545-34/9-5(1) C4

Flgure 9-5, Stator Winding and Coil Connection
(400 Hz) (Sheet 1 of 2)

Change 4  9-15/(9-186 blank)






]
J

TYPICAL WINDING FORM

L1-6

SCHEMATIC WINDING DIAGRAM

(SEE INTERNAL CONNECTICN DIAGRAM SH. 3)

VIEW LOOKING AT OUTSIDE OF STATOR

CONDUCTOR FROM
BOTTOM OF SLOT

~
N
o
P
un
o

CONDUCTOR FROM
TOP OF SLOT

COIL INSERTION SEQUENCE '?.‘IZ/IZI/AND REPEAT |1 TIMES

NUMBER OF COILS
IN GROUP TYP

ME 6115-545-34/9-5(2)

Figure 9-5. Stator Winding and Coil Connecti
S nection (400 Hz)



Table 9-4. Rotor Winding Data (400 Hz)

Resistance
Connection
Conductor

Turns per coll

No. of pole and coils

1.43 ohms at 25° C

1 ckt, series, see schematic diagram
4 of AWG #15 (0.0571)

30

24

(4) Rotor dip _and bake.

(a) Preheat wound core for one hour in
forced convection oven to 170° C.

(b) Dip hot wound core in varnish, connec-
tion end up, for three minutes.

] (c) Remove wound core from varnish and
drain, connection end up, for four minutes.

(d) Rotate wound core so connection end is
down and drain one minute.

(e) Bake wound core with slots in horizon-
tal position for two and one-half hours, at 170° C,
in forced convection oven.

() Repeat paragraphs (b) through (e) above
two more times so that a total of 3 dips and bakes is
applied.

] C$g) The varnished wound rotor should be
examined for complete coverage, uniform coverage

with no strings or bends and with openings between
extended position of slot tubes free of varnish, blis-
tering or peeling, and complete cure, with tack-free
surface and good bonding strength.

9-5. Exciter Repair and Rebuild.

a. Repair.

(1) Replace or rebuild any defective parts.

(2) Apply varnish to any damaged areas of
insulation.

b. Rebuild.
(1) Exciter stator. Sde figure 9-7 apnd_igble

[9-5, and perform the procedures provided_In_para-

(1) and (2).

(2) Exciter rotor. Proceed as follows
(@) All wound cores will have leads con-
nected and tied on the inside diameter of end turns.

(b) All connections will be brazed using
brazing alloy per MIL-S-15395 as a filler material.
End connections forming pigtails will be fusion
welded as much as possible with addition of brazing
alloy per above.

(c) All connections in the rotor winding
will be covered with sleeving MIL-1-3190/3. Tape
should be 1/2-inch lapped over connections and ex-
tended 3/8- inch beyond connection.

(d) For binding end turns use glass roving.

(e) The rotor end turns and connections
are bound and laced in two stages.

Table 9-5. Exciter Stator Winding Data (50/60 and 400 Hz)

Type of winding

No. of slots and coils
No. of coils per group
Turns per coll

Span

Conductor
Resistance

Connection

Salient pole, dc

10 slots 10 coils

1

196

1-2

1 of AWG #21 (0. 0285) 1 of AWG #22 (0. 0253)
3.2 ohms at 25° C

2 circuit (see[fig._947)

9-18 Change 4



16 AR |SLEEVING
15 | AR |VARNISH

18 ) AR | VARNISH

13 | AR | TAPE
12 | AR | ROVING
”EEEE - 1| 2 | TERMINAL
H [ i & IC | AR |W/IRE
- 9 | 23 | CONNECTOR
, h ‘ 8 2 | CONMECTOR
; ii | & T AR | SLEEVRG
' L : T an | SRS
: 5 | 24 | SLOT INSULATION
i 4 | 24 | SLOT INSULATION
TN 3 | 2 | weDGE
PARTIAL SECTION A-A 2 | AR | WIRE MAGNET AWG 15
ROTATED 30° [ | |WELDED CORE ASSEMBLY
Fine | ary NOMENCLATURE
NG |REQD OR DESCRIPTION

LIST OF MATERIAL

NOTES
1. INTERPRET DWG PER MIL-STD-100

2. ASSEMBLY - ASSEMBLE COILS AND INSULATION PER THIS
DRANING. COLD CONN. FIND NO. 10 TO COIL LEADS
USING FIND NO. 8 AND INSULATE USING FIND NO. 6
HELD IN PLACE WITH FIND NO. 13 WHILE INSERTING
BOTH IN FIND NO. 7. COLD CONN. SERIES JOINTS
USING FIND NO. 9 AND INSULATE USING FIND NO. 16.
FIND NOS 6 AND 16 A MIN OF 50 INCH EITHER SIDE OF
RESISTANCE 55141 OHMS AT 25°C CONN. OVER EACH END TURN WRAP 20 TURNS OF FIND NO.
— 12 TO PROVIDE BANDING SUPPORT OF END TURNS AND
CCANECTION ICKT, SERIES, SEE SCHEMATIC DiAG SECURE WITH CONN TO END TURNS USING FIND NO. 12.

CONDUCTOR 4 OF AWG 15 (0571) 3. INSULATION TREATMENT -

TURNS PER COIL 30 STEP 1 - DIP CORE HEATED TO 160°C INTO FIND NO. 14

NG OF POLE AND CCILS 24 FOR 3 MINUTES. DRAIN 10 MINUTES AND BAKE

WINDING _DATA AT 160°C FOR 3 HOURS. REPEAT STEP 1 FOR

A TOTAL OF 2 DIPS AND BAKES.

STEP 2 - DIP CORE HEATED T0 170°C INTO FIND NO. 15
FOR 3 MINUTES. DRAIN FOR 4 MINUTES AND
BAKE AT 170°C FOR 2.5 HOURS. REPEAT STEP
2 TWO MORE TIMES FOR A TOTAL OF 3 DIPS AND
BAKES OF STEP 2,

SCHEMATIC DIAGRAM

ME 6115-545-34/9-6 C4

Figure 9-6. Rotor Winding and Coil Connection
(400 Hz)

Change 4  9-19/(9-20 blank)






TYPICAL WINDING FOI

SECTION "A-A"

SCHEMATIC DIAGRAM

NOTES

1. INTERPRET DWG PER MIL-STD-100

2. ASSEMBLY - ASSEMBLE COILS AND INSULATION IN
ACCORDANCE WITH DRAWING. BRAZE ALL CONNEC-
TIONS USING FIND NO. 11, TAPE JOINTS WITH 3
LAYERS OF FIND NO, 9 TQ COVER A MINTMUM OF
.50 INCH EITHER SIDE OF JOINT. ALL CONNEC-
TIONS TO BE SECURELY LACED TO END TURNS
USING NO. 10.

3. INSULATION TREATMENT - DIP CORE HEATED TQ
1600C INTO FIND NO. 12 FOR 1 MINUTE. DRAIN
FOR 3 MINUTES AND BAKE FOR 1 HOUR AT 1650C.
REPEAT TWG MORE TIMES FOR A TOTAL OF 3 DIPS
AND BAKES.

4, BRAZE ALL CONNECTIONS PER MIL-B-7833.
5. ASSEMBLE FIND NO. 13 AND 16 PER SCHEMATIC
DIAGRAM.

— 1+
16 | 1 ILEAD TAG
15 | AR [SLEEVING
14 [ AR [FILLER, SLOT
13 7 1 [LEAD 1AG
12 | AR | VARNISH
i1 | AR | BRAZING ALLOY
WINDING DATA 10 | AR | TIE CORD
TYRE OF WINDING SALIENT FOLE, D.C. 5 | [ TaPE
NO OF SLOTS AND COLS 10 SLOTS 10 COLS 8| 2 [tERMiNm
NO OF COLS PER GROUP ) 7 1 ar [ wime
TURNS PER COIL 196 6 | 10 [ToP sTicK
SPAN -2 s | 10 | SLOT INSULATION
CONDUCTOR | OF MWG*21(D265) 1 OF AWG"23(0253) 4 | 10 [ SLOT INSULATION
RESISTANCE 2.90-354 OHMS AT 25C 3 | AR |WIRE MAGNET AWG “22 (0253)
CONNECTION 2 CIRCUIT SEE BCHEMATIC DIAGRAM 2 | AR WIRE MAGNET AWG %2/ (0285)
| | 1 |WELDED CORE ASSY
FIND | GTY NOMERCLATURE
NO | REGD OR DESCRIPTION
LIST OF MATERWAL

ME 6115~545-34/9-7 C4

Figure 9-7. Exciter Stator Winding and Coil
Connection

Change 4  9-21/(9-22 blank)
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SIRIPPED —

Y, ol

200 B
32 R
al I
i
SECTION ‘A-A
ROTATED 25°

SCHEMATIC DIAGRAM

NOTES

1. INTERPRET DWG PER MIL-STD-100

2. ASSEMBLY

- ASSEMBLE COILS AND INSULATION IN

ACCORDANCE WITH DRAWING. BRAZE ALL CONNEC-

TIONS USING FIND NO. 9. TAPE JOINTS WITH 3

LAYERS OF FIND NO. 7. EXTEND FIND NO. 7 TQ

COVER A MINIMUM OF .50 INCH EITHER SIDE OF

JOINT. ALL CONNECTIONS TO BE SECURELY LACED
TO END TURNS USING FIND NO. 8.

3. INSULATION TREATMENT -

STEP 1 -

STEP 2 -

DIP CORE HEATED TQ 160°C INTO FIND
NO. 10 FOR 3 MINUTES. DRAIN FOR 10
MINUTES AND BAKE AT 160°C FOR 3
HOURS. REPEAT STEP 1 FOR A TOTAL OF
2 DIPS AND BAKES.

DIP CORE HEATED TQ 170°C INTO FIND
NO. 11 FOR 3 MINUTES. DRAIN FOR 4
MINUTES AND BAKE AT 1700C FOR 1 HOUR. I
REPEAT STEP 2 TWO MORE TIMES FOR A
TOTAL OF 3 DIPS AND BAKES OF STEP 2.

4, BRAZE ALL CONNECTIONS PER MIL-B-7883.

WINDING DATA (50/60 Hz)

TYPE OF WINDING

3 PHASE

NQ OF SLOTS AND COILS

36 SLOTS % COIS

NO OF COILS PER GROUP

& GROUPS OF 2 24 GROUPS OF |

TURNS PER COIL 3

SPAN -4

CONDUCTOR 5 OF AWG *I6 (0508)

CONNECTION 2 CIRCUIT WYE,SEE SCHEMATIC DIAC
RESISTANCE .0192-.0234 OHMS AT 25° C l

INSERTION SEQUENCE

20/112/1t7121/111 AND REPEAT

WINDING DATA (400 Hz)

TYPE OF WINDING 3 PHASE
NO OF SLOT AND COILS 36 SLOTS 36 COLS

NQ OF COILS PER GROUP 6 GROUPS OF 2 24 GROUPS OF |

TURNS PER COIL 5

SPAN -4

CONDUCTOR 3 OF AWG ®I5 (0508)

CONNECTION 2 CIRCUIT WYE (SEE SCHEMATIC DIAGRAM)
RESISTAWCE .042-051 OHMS AT 25° C I

INSERTION SEQUENCE

211 /112/111/121 A11 AND REPEAT

" AR [VARNISH
0 | AR |VARNISH
9 | AR | BRAZING ALLOY
8 | AR |TIE CORD
7 | AR |TAPE
6 |,
S | AR | WIRE
4 | 36 [TOP STICK
T 3 36 [SLOT INSULATION
2 | AR |WIRE WAGNET AWG 6
| | | WELDED CORE ASSEMBLY
FIND | QTY NOMENCLATURE
NO (REGD OR DESCRITION
LIST OF MATERIAL
ME 6115-545-34/9-8 C4
Figure 9-8, Exciter Rotor Winding and Coil

Connection

Change 4 9-23/(9- 24 blank)






(f) Using a zig-zag motion, place a band lent. Do not allow the lubricant on the threads of
of one continuous piece over and near the end of the the diode or the torque measurements will be in-
end turns. Using enough spread to keep the band correct.
below the line of the rotor outer diameter, secure

the end by lapping over the end. Binding must not be
loose. CAUTION

There are three forward polarity diodes
(arrow towards threaded stud) and three
reverse polarity diodes (arrow away from
threaded stud). The diodes must be as-
sembled with the three forward polarity
diodes on one heat sink and the three re-
verse polarity diodes on the other heat
sink. Assemble the diodes with nuts and
lockwashers, using a torque wrench.
Assemble with 30 inch pounds of torque.

(g) After all coils are inserted and bound
as in (a) above, lace continuously using at least two
turns at each location with a slip tie on the second
turn. Lace at each tooth, separating the top coils
and the bottom coils.

(h) Place the connection bundle beneath the
end turns and lace as in (g), being sure to lace in
the connection bundle.

() Refer ta_table 9-6 amd figure 9-8 for

exciter rotor winding data.

(4) Use balance weights assembled in holes of
balance plate to dynamically balance complete rotor
9-6. Generator Reassembly and Installation. assembly within 2 inch-ounces.

(5) Tighten screw (41) to 950-1100 inch-
pounds and bend up corners of strips (42) against a
flat side of screw (41).

a. Reassembly.See[ figure 9-]l to reassemble
the ac generator.

(1) Balance plates should be shrunk on the (6) At assembly apply light coating of grease

shaft. Heat balance plates in an oven to approxi- ( ;
o MIL-G23827) to the bearing bore of the end
mately 200° C. Place heated balance plate on shaft shield. Also add 0.9 to 1/4 cu. in. (1.0-1.5

and with a pipe or sleeve with a bore slightly larger ; :
ian the baahce piate-bore tap the balance late SoESha0TS) o dease o e heating cavy op e

gﬂf)omghfr shaft until it registers against the shaft (0.5 to 0.75 tablespoons) of grease to the bearing
: cavity on the inboard side of the bearing.

(2) The coupling hub is reassembled to the :
rotor assembly by placing the hub in an oven and b. Installation Refer t@_paragrapn 2312.

heating to 200° C. The hot coupling hub then slides

on the shaft and key. 9-7. Generator Tests after Reassembly.

Perform tests 1, 2 and 3 of operating tests (refer to

(3) The diodes should be placed on the rotat- [fable T6-T),

ing diode assembly, using a thermal conduction
lubricant such as Burndy “Penetrox A" or equiva-

Table 9-6. Exciter Rotor Winding Data (50/60 and 400 Hz)

Type of winding 3 phase

No. of slots and coils 36&lots 36 coils

No. of coils per group 6 groups of 2 24 groups of 1

Turns per coil 3 for 50/60 Hz -5 for 400 Hz

Span 1-4

Conductor 5 of AWG #16 (0.0508) - 50/6(zH
3 of AWG #16 (0.0508) -400 Hz

Connection Parallel 2 circuit WYE, (sde_fig. B-8) l

Resistance 0.023 ohm at 25° C - 50/60 Hz
0.050 ohm at 25° C -400 Hz

Insertion sequence 211/112/111/121/111 and repeat

Change 4 9-25/(9-26 blank)






CHAPTER 10

DAY TANK ASSEMBLY REPAIR INSTRUCTIONS

10-1. General.

a. The day tank is provided to receive fuel from
the-main fuel tank through the fuel transfer pump and
primary fuel filters and to supply fuel to the fue in-
jection pump via the secondary fuel filter.

b. The day tank is mounted on a support bracket
above the fuel injection pump on the right side of the

engine. Fuel is transferred by two electric pumps
from the main fuel tank to the day tank.

10-2. Removal.

Refer to the Operator and Organizational Mainte-
nance Manual to remove the day tank.

10-3. Cleaning, Inspect ion and Repair.
a Cleaning.
(1) Clean exterior of day tank with cleaning
solvent, Federal Specification P-D-680 and dry
thoroughly.

(2) Remove all gasket and adhesive materials
from mating surfaces.

(3) Flush tank thoroughly with hot water or
steam under pressure. Clean interior with solvent

and dry thoroughly.
b. Inspection

(1) Inspect hardware and thread areas for
damage.

(2) Inspect fuel passages for obstructions.

(3) Inspect interior to insure that scale and
sediment have been removed.

c. Repair.

(1) Repair al threaded areas with a fine
mill file. Retap threaded holes.

(2) Use compressed air to clear fuel
passages.

10.4 Installation.

Refer to the Operator and Organizational Maintenance
Manual.

10-1/(10-2 blank)






CHAPTER 11

LIFTING FRAME REPAIR INSTRUCTIONS

11-1. General.

The lifting frame provides center support for the
housing and mounts to lift eye devices for hoisting.

11-2. Removal and Disassembly.

a. Remove generator set housing and lifting
frame components. Refer to the Operator and Organ-
izationa Maintenance Manual.

b. Refer to Operator and Organizational Mainte-
nance Manual and remove the fuel tank to alow re-
moval of bottom bolts holding supports. (30 and

31, [fig—11-1)

¢. Remove and disassemble the lifting frame as
illustrated in

11-3. Cleaning and Inspection.

Refer to Operator and Organizational Maintenance
Manual.

a. Clean the lifting frame with cleaning solvent,
Federal Specification P-D-680.

b. Use a iff bristled brush to remove heavily
concentrated grease and dirt.

c. Ingpect the lifting frame for cracks and dis-
tortion.

11-4. Repair.

Repair the lifting frame by replacement of damaged
parts. ([m.)

11-5. Resssembly and Installation.

Reassemble and install lifting frame in reverse order
of disassembly. (

KEY to [Fig 111
1. Nut

2. Washer
3. Screw
4, Bracket
5. Nut

6. Washer
1. Screw
8. Washer
9. Bracket
10.  Nut

11. Washer
12. Screw
13. Nut

14. Washer
15. Screw
16.  Nut

17. Washer
18. Screw
19. Bracket
20. Bracket
21.  Screw
22. Washer
23.  Nut

24. Washer
25.  Screw
26.  Washer
27. Washer
28.  Washer
29.  Nut

30.  support
31.  support
32. Rivet
33. Plate

111
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ME 6115 545-34/11-1 C7

Figure 11-1. Lifting Frame Assembly

11-2 Change 7



CHAPTER 12

COOLING GROUP REPAIR INSTRUCTIONS

12-1. General.

a. The cooling group consists of the radiator
grille, shutter assembly and the shutter thermostat.

b. The radiator is mounted at the front end of the
engine generator set just behind the grille and shutter
assembly. It is equipped with inlet and outlet hose
connections, a filler cap and an overflow tube. A
drain valve is located on the lower right side of the
radiator. A shroud and fan guard are mounted on
each side behind the radiator, enclosing the fan.

C. The radiator shutter is mounted on the front
of the radiator. The shutter control is mounted on
the lower right side of the radiator and operates by
thermal expansion. A plunger inside the thermostat,
which is affected by temperature in the radiator,
actuates the linkage system to the shutter. The
shutter will remain closed until the engine warms up,
at which time it will open upon action of the shutter
control. A control lever is provided for manual
operation of the shutter control in case of thermostat
failure.

d. The fan is located behind the radiator on the
front of the engine. Driven by belts when the engine
is running the fan draws cooling air through the doors
at the rear of the unit and exhausts it through the
radiator core, shutter and grille.

12-2. Radiator Assembly Removal.

A mafunction of the radiator, shutter assembly or
thermostat is usually indicated by an abnormally high
reading on the coolant temperature gauge located on
the engine control panel. To isolate the cause pro-
ceed as follows:

a. If the shutter assembly is closed, operate the
manual control and open it. If the temperature begins
to drop toward normal, the probable cause is a faulty
shutter thermostat. (Refer to the Operator and
Organizational Maintenance Manudl).

_ b. Open the radiator fill cap and check for a suff-
cient amount of coolant. Add coolant if necessary and
observe temperature gauge for a drop in temperature.

c. Shut the engine down. Examine the pulley
belts for tension. If they are tight examine the
fan for bent or broken blades and freedom of
motion.

d. When it is determined that there has been a
failure of the radiator, fan, or shutter assembly,
remove the radiator, grille, shutter assembly,
shroud and fan guard. (Refer to the Operator and
Organizational Maintainance Manual).

12-3. Radiator and Shutter Repair and Test.

a. Clean all parts with cleaning solvent Federal
specification P-D-680 and dry thoroughly with
compressed air at 10 to 15 pounds pressure.

b. Inspect all hardware and threaded areas for
damaged or crossed threads.

c. Inspect shutter control body for damage and
proper operation.

d. Repair control assembly and shutter assembl
by Emplacement of defective parts. (See
and 12-2).

e. Using compressed air, remove al dirt and
foreign material from the radiator core.

(1) Solder or braze any radiator core leaks.
(2) Straighten bent cooling fins.
f. Replace all worn, damaged, or defective parts.
g. Test the radiator for leaks by placing the
radiator with outlet connection seadled in a tank of
water. Apply compressed air of 10 to 15 ps at
filler opening and observe for leskage indicated by
air bubbles in the water.

12-4. Radiator Assembly Installation.

Install the fan guard, shroud, radiator, shutter as-
sembly, grille and shutter thermostat. (Refer to the
Operator and Organizational Maintenance Manual. )

12-1
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Nut B 6. Spring M 11, Setscrew ® 15. Pin oo Nat & 25, Nut

Block 7. Bolt 12, Ring, Retaining § 16. Plunger 21. Stud . . 30. Seat

Setscrew [l 8. Washer | 13. shaft 17. Bearing 22. Housing gg E{g‘;ﬁ:mw rir;]acklng 31. Spring

Lever 9. Lever 14. Yokeand plunger § 18. Yoke 23. Gasket 8. Seat g nng 32. Seat

Nut 10. Spacer assy 19. Power element @24. Thermostat 59" Fglt 33. Bushing
and flange assy. : ® 34. Flange

Figure 12-1. Control Assembly ME 6115-545-34/12-1 Cl
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Spring g
Nut 9'
Retaining ring 10‘
Rod Assy 11
Pin 1
Block :

Figure 12-2. Shutter Assembly

Spring

Rod

Tape

Rivet

Vane Assy
Shutter Assy

ME 6115-545-34/12-2 (1

Change 1 12-3(12-4 blank)






CHAPTER 13

HYDRAULIC ACTUATOR, SUMP AND FILTER REPAIR INSTRUCTIONS

Section I. HYDRAULIC ACTUATOR (CLASS I, PRECISE SETS ONLY)

13-1. General.

The hydraulic actuator _and 13-2) is part
of the generator set electro-hydraulic governing

system and 7-2) and is used to control the
speed of the generator set. An error voltage sensed
by the governor system control unit is magneticaly
amplified to control the power to energize the sole-
noid of the hydraulic actuator, thus changing the
high pressure input oil into a differential pressure
across the piston. This is accomplished by a sole-
noid controlled teeter bar within the actuator that
controls the position of the actuator piston.

13-2. Malfunction.

A malfunction of the hydraulic throttle actuator is
usually indicated by engine shutdown or overspeed
when the START- STOP-RUN switch is transferred
from the START to the RUN position, frequency
drift observed on the frequency meters, sluggish
response to load changes, or no response to load
changes. To isolate the malfunction, proceed as
follows

a. Check for 4-6 Vdc at test points AB and CD
(see[Tigures 1-4] and 1-5) of electric governor control
unit (A and D are positive), with engine operating. If
voltage at either point is approximately 15 volts, the
malfunction is a result of an opening in an actuator
valve coil, or connecting circuit.

b. Check that the throttle linkage (see[figure 13-1)
is not badly worn or disconnected. A worn linkage
can cause sluggish response or drifting frequency. A
disconnected or broken linkage can cause overspeed,
shutdown, or no response. Also check linkage for
binding due to dirt or distortion.

c. Check condition of hydraulic filter and the lev-
el of hydraulic oil. Either a clogged or dirty filter
or low oil level can reduce the hydraulic pressure
required to operate the actuator.

d. Check pressure output of hydraulic actuator
by removing plugs in ports Al and A2 and inserting
0-400 ps range gages. The pressure at each port
should be 160 + 25 psi and equal, with engine operat-
ing under governor control. Operating under manual

control, with J6 disconnected, the pressure at port
A2 should be 180 + 20 psi and approximately 50 psi
higher than the pressure at port Al.

e. Check the transducer in the actuator far free-
dom of movement. The transducer must move freely
for good response.

f. If any of the above examinations indicates that
the—actuator has failed, proceed with removal, dis-

assembly and repair instructions.

13-3. Removal and Disassembly.

a. Clean al hydraulic fittings and couplings
throughly to prevent contamination of system

b. Remove drain plug on bottom of hydraulic
sump and drain and discard hydraulic oil (Refer to
Operator and Organizational Maintenance Manual for
draining procedures.)

c. Remove hydraulic actuator as illustrated in

d. Remove four bolts securing bracket to
activator and remove bracket.

Disassemble actuator as illustrated in[figurd

f. To remove connector (34) tag and unsolder all
wires attached to connector.

13-4. Cleaning, Inspection and Repair.

a Clean al parts thoroughlv with cleaning
solvent Federal SpecificationP-D-680 and dry
thoroughly.

b. Inspect all parts for damage or defective
condition.

co Inspect ball joints and linkage for excessive
wear.

d. Inspect actuator packing and piston for dam-

Replace all defective parts.

o

13-5. Reassembly and Installation.

a Reassemble the hydraulic actuator as illusfral
ted in figure[13-2]

b. Install set screw (37) in core assemblv (40)
finger tight. Then install locknut (36). Proceed
with care.

c. When ingtalling connector (13), locate keyway
at 12 o'clock position. (Sed Tigure 13-2])

d. When installing connector (34), locate keyway
at 6 o'clock position, viewed from top of valve block
(48). (See

13-6. Actuator Valve and Piston Test.

13-1
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a 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 (Rl) to pins A and B of J.

c. Attach gage G1 and G2 as shown. Connect hy-
draulic 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 psi at A2 port (gage G2). (Sed figure 13-3])

CAUTION Avoid overadjusting to prevent press-
ures or forces which could bend valve push rods.

f. After adjusting, lock Allen adjusting screws
with jam nuts, and install cover.

g. Set Sl to the center position (solenoid coils in
series). Apply 350 + 20 ma through the coils. Pre-
ssures at Al and A2 ports shall remain the same

(para_13-Gle).

h. Set switch Sl to connect power (PS) to coil L2
and apply 700 ma + 40 ma. Pressure at Al port

(gage Gl) shall be 310 to 400 psi. pressure at A2
port (gage G2) shal be 0 to 20 psi.

i. Set switch Sl to connect power (PS) to coil L1
and apply 700 ma + 40 ma. Pressure at Al port
(gage GlI) shall be 0 to 40 psi and pressure at A2
port (gage G2) shall be 310 to 400 psi.

13-7. Throttle Position Transducer Test.

a. With voltmeter (MI), resistor (Rl) and 120
+ 1%, 60 Hz) power source connected as shown in
[figure 13-3, move piston to fully open throttle pos-
ition.

b. With the transducer body locked in place by
its set screw, loosen the transducer core set screw
and move the core relative to the body until a min-
imum voltage (0, 5 to 2.5 volts) is obtained on the
transducer secondary, as indicated on MI.

c. Move the piston gradually towards the fully
closed throttle position. The transducer secondary
voltage, indicated by meter MI 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 low-
est possible value to a maximum value over the
entire 1.0 inch displacement of the piston.

13-4

e. When fina adjustment is made, lock the trans-
ducer core in place with the transducer core set
screw.

f. Remove the gages, meter, and power supplies.
13-8. Installation.

a. Install the hydraulic actuator with attaching
hardware. ( )

b. Connect hydraulic pressure and return lines to
the—actuator pressure and return parts. Different
line sizes prevent inadvertent crossing of lines.

-)

c. Connect €electrical connectors J24 and J25.
Electrical connectors cannot be interchanged due to

differing number of pins. (fig._13-2)
d. Attach rod-ends, shaft and clevis.

e. Adjust the linkage in accordance with[pard

13-9. Throttle Linkage Adjustment.

a. Place the Stop-Run-Start switch in the RUN
position. (DO NOT start the set.)

b. Place the battle short switch in the OVER-
RIDE or UP position.

¢. Remove the bolt connecting the linkage rod to
the fuel injection pump shut-off arm.

d. Starting at the full counter clockwise position,
move the fuel injection pump shut -off arm clockwise
until a slight resistance is felt. When this resistance
is felt, hold the shut-off arm in that position.

NOTE

This resistance is the fuel injection
pump linkage coming into contact
with the arm which moves the met-
ering valve and starts in the direc-
tion of no fuel.

e. Move the actuator piston to the full OPEN
(DOWN) position.

f. Make the necessary adjustment to the link-
age rod, such that it will fit between the actuator
piston and the fuel injection pump shut-off arm.

g. Start the generator set. Refer to the Operator
and Organizational Maintenance Manual.

h. Observe the frequency meter on the panel in
the control cubicle.
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i. Adjust the governor in accordance with

j- (Delete)

Section 1I. HYDRAULIC SUMP AND FILTER (CLASS 1, PRECISE SETS ONLY)

13-10. General.

a. The hydraulic sump is mounted on the left side
of the engine, on Class 1 precise generator sets.
The sump acts as a reservoir for the hydraulic oil
pump, used to supply hydraulic power to the hydrau-
lic throttle actuator.

b. The hydraulic oil filter is mounted on the
sump and provides predection against contaminant in
the hydraulic oil pressure system.

13-11. Removal, Cleaning and Inspection.

Refer to the Operator and Organizational Maintenance
Manual.

13-12. Repairs.

a. Repair threaded holes by retapping.

13-6 Change 1

b. Repair cracks by welding.
c. Replace all defective parts.

d. Replace a defective filter.

13-13. Equipment Test.

If the electro-hydraulic actuator has been renewed

or repaired, refer to[Chapter 16| Section Il and
conduct the following tests.

a. Frequency and voltage regulation, stability,
and transient response test, short term.
[16-15.)

b. Frequency adjustment range test. [(para
)



CHAPTER 14

ENGINE ASSEMBLY AND COMPONENTS REPAIR INSTRUCTIONS

Section I. ENGINE ASSEMBLY

14-1. General.

The engine assembly provides the mechanical
power to drive the main generator. It consists of

a six-cylinder, turbocharged, diesel engine; battery-
charging alternator, speed switch, electric starter
and fuel pump. In addition, on precise generator
sets, a hydraulic pump is provided. Maintenance

instructions for the components of the engine assembly

are provided in Sections Il through XVII.

14-2. Removal.

Refer t¢ paragraph 2-13 and remove the engine as-
sembly, if required for the repair action to be taken.

14-3. Disassembly.

de-energized, crank the engine until oil pressure ap-
pears on the oil pressure gauge. Crank the engine
an additional 15 seconds to insure 061 is in all parts
of the lube oil system.

(3) Recheck oil level and top off lube oil sump.

d. EngineOerational Check

(1) With the dynamometer throttle set to the
idle position and the fuel injection pump solenoid
energized, crank theengineuntil the engine starts.

(2) Allow the engine to run at idle for 30
seconds, shut down engine and inspect for signs of
leakage.

(3) Restart engine and allow to run at low idle

a. Place engine assembly on an engine stand utili- for 10 minutes.

zing engine stand adapter plate and spacers.

b. Disassemble the engine to the extent required
by following procedures given in Sections 11 through
XVII.

14-4. Inspection and Repair.

Inspect and repair engine assembly assemblies,
subassemblies, and components as described in
Sections Il through XVII.

14-5. Reassembly.

Reassemble the engine assembly by following the
procedures provided in Sections Il through XVII.

14-6. Testing.

a. Service engine lube oil and fuel systems with
proper oil and fuel. (Refer to Operator and Organi-
zational Maintenance Manual.)

b. Connect engine assembly to a suitable engine
dynamometer equipped with a cooling system and
means of monitoring engine oil pressure, coolant
temperature, and engine rpm.

c. Pre-run Checks.

(1) Manually turn engine over a minimum of
two revolutions and check for binding and mechanical
interference. Correct cause of any binding or inter-
ference prior to starting.

(2) with the fuel injection pump solenoid

NOTE

Monitor oil pressure and coolant tem-
perature at all times during this test,
also check for unusual noise or vibra-
tions. If at any time the oil pressure
falls below 20 psi, the coolant tempera-
ture exceeds 222° F, or if noise or
vibrations occur, discontinue test run.

(4) Operate engine at 1800 rpm at 1/2 load for
30 minutes.

(5) Operate the engine at 1800 rpm at full rated
load for 1 hour.

(6) Check to see that the engiwdl produce
the following brake horsepower.

1500 rpm - 100 bhp
1800 rpm - 120 bhp
2000 rpm - 130 bhp

(7) Operate the engine with no load for five
minutes at 1800 rpm.

(8) Shut down and inspect engine for coolant,
oil and leaks.

14-7. Installation.

Refer td_paragraph 2-14 and install the engine as-
sembly in the generator set.

Change 6 14-1



Section II. BATTERY CHARGING ALTERNATOR

14-8. General.

a. The 28 volt, 35 ampere battery charging alter-
nator system is gspecifically designed for applications
which require enclosed brush and dlip ring construc-
tion. All of the aluminum casting and exposed parts
are coated or plated to prevent corrosion. Both front
and rear bearings are sealed and lubricated for life.

b. The brush assembly, enclosed by the rear
housing cover, positions the brushes and provides
the necessary pressure for good electrical contact
with the dlip rings. The voltage adjusting rheostat is
a screwdriver adjustment accessible through a hole
in the rear cover of the alternator. Remove battery
charging aternator in accordance with Operator and
Organizational Maintenance Manual.

14-9. On Equipment Test.

a Rear Cover Removal. With the engine gener-
ator get stopped remove the 3 self tapping screws
securing the rear cover of the battery charging
alternator to the alternator housing. Remove the
rear cover plate and leave it suspended by the at-
tached wiring. Remove the 40 ampere fuse from
its receptacle.

CAUTION
Insulate all wiring to the rear cover plate
by inserting insulating material between
the aternator housing and wiring to the
rear cover plate.

b. Voltage Regulator Test Connections. Connect

the test %wpment to the aternator as shown in

C. Voltage Regulator Test and Adjustment.

(1) Start the engine, alow a few minutes for
warm up. Assure that the alternator drive sped is
between 2000 to 3000 rpm. Indicated frequencies
for 50, 60 or 400 Hz will provide the required battery
charging alternator drive speeds for the respective
engine-generator  sets.

(2) Observe the test ammeter. A test ammeter
reading in excess of 10 amperes is indicative of low
batteries. If the test ammeter reading exceeds 10
amperes, remove the jumper from the 1/4 ohm 50
watt resistor thereby reducing alternator output cur-
rent, by its insertion in the circuit.

(3) Observe the test voltmeter. The test
voltmeter should indicate 28.0 Vdc £ .3 V at 75
degrees F.

(4) If the test voltmeter does not indicate the
required voltage, use a smal screw driver to adjust
the rheostat on the voltage regulator to raise or
lower the charging voltage.

14-2

(5) Shut down the engine-generator set and dis-
connect the test equipment.

d. Alternator Output Test Connections. Connect

the test equipment to the dternator as shown in[figurd
[14-1]

(1) This test will determine if the alternator is
capable of producing its minimum rated output. This
is an evauation of the rotor, stator and all diodes and
their ability to produce current. While maximum at-
put depends on alternator temperature, the minimum
acceptable output is used for reference. The charging
system is also tested under partiad load to determine
if excessive voltage loss exists between the alternator
and the battery through the circuit conductors.

(2) Start the engine-generator set, run the en-
gine at approximately 750 RPM. If the test ammeter
indicates less than 10 amperes charge, slowly apply
the load across the battery until the ammeter indi-
cates 10 amperes. Let the engine run in this man-
ner for 5 minutes to stabilize component tempera
tures within the alternator and its integral solid
state regulator.

(3) Note voltage loss incurred by moving the
positive voltmeter lead from the positive output term-
inal to the battery positive post, with the alternator
producing 10 amperes. If the loss exceeds 0.2 volts,
check for poor connections or undersized conductors,
repair as necessary.

(4) Increase set speed to rated speed (50, 60
or 400 Hz). Increase load on the battery causing
the alternator to deliver its maximum current capa-
city of 35 amperes indicated on the test ammeter.

(5) Shut down the engine-generator set and dis-
connect the test equipment.

& Voltage Protector Test Connections.

(1) The voltage protector test configuration is
that which occurs when the rear cover of the battery
charging alternator is removed from the alternator
housing, with the additional connection of the test volt-
meter according to polarity, to the positive and neg-
ative output terminals.

(2) Start the engine-generator set, adjust the
throttle to obtain rated speed, run a few minutes to
normalize temperature of the charging system, note
the charging voltage.

(3) Remove one cable from, one battery post,
and note the charging voltage.

(4) If the charging voltage without the battery in
the circuit exceeds 31.0 volts, the voltage protector is
defective and must be replaced.

(5) Shut down the engine-generator set. Dis
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connect the test voltmeter, replace the 40 amplere fuse
and reassemble the rear plate to the housing with 3 self
tapping screws.

14-10. Disassembly, Cleaning and Inspection.

a Disassembly. and disassemble
the battery charging alternator as illustrated.

b. Cleaning. Blow out all dirt from inside and wipe
interior and exterior surfaces with a clean dry cloth.

c. Inspection. Inspect al components of alternator
assembly for heat damage, excessive wear, broken parts,
and corrosion.

(1) Inspect bearings for rough maotion or
Seizure.

(2) Inspect housing for distortion or cracks.

d. Diodes. Inspect diodes. Perform following check
with multimeter.

(1) with multimeter on RXI scale, check
continuity in opposite direction. This check should show
a resistance of less than 20 ohms in one direction and
OPEN CIRCUIT in the reverse direction.

(2) A high resistance or low resistance in both
directions indicates a defective diode. Replace a defective
diode.

e Rotor.

(1) Inspect rotor shaft for scoring and
distortion.

(2) Test rotor for short circuits using a growler.

(3) Check rotor resistance. Resistance value
shall be 11 to 14 ohms.

f. Field Assembly

(1) Inspect field assembly case for cracks or
distortion.

(2) Inspect for openings in insulating
materials.

(3) Check resistance with ohmmeter.
Resistance value shall be approximately one ohm.

(4) Minimum insulation resistance (one
terminal to ground) shall be one megohm.

0. Voltage Reqgulator

(1) Inspect voltage regulator for cracks,
broken leads or other physical damage.

(2) Perform the following tests for the voltage
regulator. See[figure 14-3

(8 Connect the positive lead of an ohmmeter
to the yellow lead of the voltage regulator and check
resistance to the red lead of the voltage regulator. The
correct resistance is 600 to 900 ohms.

(b) Connect the positive lead of an ohmmeter
to the red lead of the voltage regulator and check
resistance to the yellow lead of the voltage regulator.

14-4 Change 11

The resistance should infinite. Replace voltage regulator
if it fails inspection and/or tests.
h. BrushAssembly.

(1) Inspect for excessive wear, broken leads,
dirt and electrical requirements.

(2) Check brush spring tension. Tension
should be 4 to 6 ounces to move brush against spring.

(3) Check assembly for excessive wear.
Replace if 3/16 or less extends beyond bottom.

(4) Insulation test, point E to A, B, C, D, no
circuit, indicate no short circuit, assembly correct. See
[figure 14-4]

(5) Continuity test, point A to B and C to D,
continuous circuit indicates no open circuit, assembly
correct.

14-11 Repair.
a. Diodes. Discard and replace defective diodes.

b. Rotor.

(1) Smooth minor scratches, burrs, and dents
on shaft with fine mill file.

(2) If shaft is bent or rotor is beyond repair,
replace defective battery charging alternator rotor.

c. FieldAssembly.

(1) Repair insulation damage with air-dry
varnish.

(2) Smooth minor scratches, burrs, and dents
on machined surfaces of case with fine mill file.

(3) If field assembly is beyond repair, replace
defective battery charging alternator field assembly.

14-12. Reassembly, Test and Installation.

a. Reassembly. Segfigure 14=2 and reassemble
battery charging aternator except for cover assembly.

NOTE

After installation of pulley nut, see[figure 14-2]
torque nut (item 33) to 40-50 foot pounds.

b. Tests Se¢ figure 14-3 and perform the

following tests:

(1) Remove black leads from negative terminal.

(2) Set ohmmeter to RX1 scale. Connect posi-
tive lead to regulator positive stud.

(3) Connect negative ohtnmeter lead to
negative stud.

(4) Ohmmeter should indicate 30 to 40 ohms.

(5) Reverse ohmmeter leads. Ohmmeter
should read infinity.

(6) Re-install cover assembly.

c. Installation Refer to the Operator and Organ—
izational Maintenance Manual and install the battery
charging alternator.
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Section 1ll. HYDRALIC PUMP ASSEMBLY
(CLASS 1, PRECISE SETS ONLY)

14-13. General.

The hydraulic pump assembly supplies oil under
pressure to the electro-hydraulic actuator on Class 1
generator sets. The hydraulic pump is located on
the left side of the engine at the rear of the timing
gear housing and is driven by the hydraulic pump
drive assembly. The drive assembly is driven by
the camshaft gear and contains two tapered roller
bearings which are lubricated by engine oil splashed
by other gears in the timing gear train. The pump
assembly is lubricated by circulating hydraulic oil.

14-14. Hydraulic Pump Malfunctions, Removal and
Disassembly.

a. Symptoms and Isolation of Malfunction. A mal-
function of the hydraulic sump is usually indicated by
fluctuating frequency observed on the frequency meter
as a result of erratic hydraulic oil pressure, sluggish
response of the actuator to load changes as a result of
low hydraulic oil pressure, or falure of the governor
system due to loss of hydraulic oil pressure. To iso-
late a malfunction of the hydraulic oil pump, proceed
as follows:

(1) Check hydraulic oil level by observing
sight glass on hydraulic oil sump. Insure that oil
level is sufficient.

(2) Check al hydraulic lines and fittings for
signs of leakage.

14-6

(3) Carefully examine pump and mounting adap-

ter for signs of leakage.

(4) Thoroughly clean area around fitting on
pump for hydraulic line to filter and around drain
valve on hydraulic pump.

(5) Remove drain valve and drain hydraulic
oil.

(6) Insert 0-400 psi gauge between pump and
hydraulic line to throttle actuator.

(7) Refill sump and start engine.

(8) Pressure should be 310 to 330 psi. If the
reading shows erratic pressure or low pressure,
then there is a malfunction of the hydraulic pump
assembly. Proceed to the removal, disassembly and
repair procedures.

b. Removal and Disassembly.
(1) Open left hand area engine door, drain

hydraulic oil pump and discard oil. Thoroughly clean
area around hydraulic oil fittings. Disconnect lines

from_hydraulic pump. Remove pump as illustrated
inlﬁuﬁ Cap all hydraulic fittings when
opened.
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(2) Secure the drive gear in a vise with pro-
tective copper jaws. Remove capscrew and washer
securing gear to shaft. The fit of the gear to the
shaft is 0.0017 to 0.0002 inch loose. Remove gear
from shaft. If necessary, use gear puller.

(3) The clearance of the bearing assembly on
the shaft is 0.0000 inch to 0.0013 inch interference
fit and the clearance of the bearing in the housing is
0.000 to 0.002 inch interference fit. The bearing
outer diameter is 1.980 to 1.981 inches.

(4) Place drive assembly in a press with the
hydraulic pump mounting side down and drive shaft
from the housing,

NOTE

When removing the shaft from the
housing, one cone will remain on the
shaft and the other will fall out. The
bearing races will remain in the
housing.

(5) Remove front bearing cone and cone spacer
from housing.

NOTE

Do not intermix front and rear bearing
cones and races if bearings are to be
reused.

(6) If the bearings require replacement, press
rear bearing cone from shaft.

(7) Using a puller, remove front bearing race
from housing. Remove bearing race separator from
its groove in the housing. Remove rear bearing race
from housing.

14-15. Cleaning, Inspection, and Repair.

a Wash al parts in cleaning solvent, Federa
Specification P-D-680.

b. Inspect hydraulic pump drive gear and replace
if gear is worn, scored, chipped, or has broken
teeth.

c. Replace bearings if races or rollers are worn,
pitted, or scored. Bearings must be replaced when
rebuilding pump.

NOTE

The tapered bearings must be replaced
as an assembly. The assembly con-
sists of the bearing cones, cone spacer,
races and race spacer. The spacers
are factory selected to give the proper
end clearance.

14-8

d. Replace all, defective parts as required. Bear-
inga, O-el”Pngs, and gaskets must be repelclicegd during

overhaul.
14-16. Reassembly, Installation, and Adjustment.

a. Place drive assembly in a press with the hy-
draulic pump mounting side down and press rear
bearing race into housing so that it is approximately
1/4 inch below the mounting surface.

b. Position bearing race spacer in housing next
to the rear race. Slowly press both the spacer and
bearing race into the housing until the spacer snaps
into place.

c. Press the front bearing race in the housing
until it contacts the race spacer.

d. Press the rear bearing cone onto the shaft
until it contacts the shoulder.

e. Install the shaft into the housing from the hy-
draulic pump side.

f. Position the cone spacer on the shaft.
g. Press the front bearing cone onto the shaft.
h. Install gear on shaft with washer and capscrew.

i. Lubricate bearings with engine oil. Tighten
capscrew to 95-105 foot-pounds. Strike both ends of
the shaft with a soft-headed hammer. Again tighten
the capscrew to 95-105 foot-pounds. Shaft and bear-
ings should turn freely when spun by hand.

| The mounted end play is 0.001 to 0. 013 inch.

k. Install hydraulic oil pump on hydraulic pump
adapter with three screws and lock washer.

I. Use a new O-ring and install the hydraulic
pump adapter and drive assembly and pump to the
front support plate with lock washer, nuts and bolts;
tighten the nuts securely.

m. Connect oil return line to pump.
NOTE
To fecilitate assembly and prevent
galling, coat all mating and bore
surfaces of bearing with clean en-
gine ail, or other suitable lubricant.

n. Connect a 0-400 PSI gauge with tee to the output
of the hydraulic pump.

0. Connect hydraulic oil line between filter and
pressure gauge.



p. Fill hydraulic system with hydraulic oil MIL-
H-5606.

g. Start the engine. (Refer to Operator and
Organizational Maintenance Manual).

Remove the hex cap (11,[fig. 14-%) and washer
(12) located on top of the pump housing, and adjust the

dotted adjustment control screw (34) to obtain a
pressure of 320 + 10 psi.

s. Replace hex cap, shut down engine, drain hy—
draulic system, remove pressure gauge, connect
hydraulic output line to pump, and refill system with
hydraulic oil, MIL-H-5606.

Section 1V. SPEED SWITCH, TACHOMETER DRIVE AND ADAPTER

14-17. General.

a. The speed switch, driven by the camshaft
through a tachometer drive assembly and an angle
adapter, provides sequenced control of circuits during
engine startup and protection against engine overspeed
during operation. Three sets of contact elements, S9-1,
S9-2, and S9-3, contained in the speed switch, are set
to open, close, or transfer by centrifugal force at certain
engine speeds. The speed switch drive gear is designed
to drive the speed switch at one-half engine speed

b. At an engine speed of 580 to 620 rpm (acceler-
ating) element S9-1 transfers two sets of contacts,
energizing the field flash circuit and de-energizing the
crank relay to stop the starting motor.

On Class 1 sets, when the engine reaches the
speed range of 1180 to 1220 rpm (Mode 1); 1650 to 1700
rpm (Mode H) element S9-2 closes, energizing the
electro-hydraulic governor which takes over control of
engine speed.

d. Speed switch element S9-3 consists of two sets
of contacts which are set to transfer at an engine speed
of 2425 + 25 rpm to shut down the engine and prevent
damage to the equipment. Shutdown is achieved by
de-energizing the stop-run relay and the fuel solenoid,
cutting off fuel to the engine.

2. Elements S9-1 and S9-2 reset at 100 rpm (de-
creasing) below actuation speed. Element S9-3 is
manually reset by a pushbutton on the speed switch
housing.

14-18. Speed Switch Removal.

Refer to Operator and Organizational Maintenance
Manual for removal of the speed switch.

14-19. Speed Switch Tests, Adjustment, Repair and
Installation.

a. Connect a variable speed drive device to the
speed switch drive. The drive device must have a
tachometer in order to determine the speed of the device
in rpm’s.

b. With an ohmmeter on the R1 scale, reading
from the speed switch connector, check for the contact
conditions of elements S9-1, S9-2, and S9-3 illustrated
in

¢. When contact conditions are verified, as shown
in[figure 14-6 start variable drive and gradually
increase speed, with ohmmeter connected to pins B and
A. At a speed of 300 + 15 rpm, the ohmmeter should
indicate that contact A—B opens. Hold the variable
speed drive at that speed and transfer the ohmmeter
leads to pins A and C. The ohmmeter should indicate a
closed contact.

d. Leave the ohmmeter leads connected to pins A
and C and gradually reduce speed. In the range of 190
to 210 rpm, the contacts of element S9-1 should reset to
the condition illustrated in[figure 146 To verify
operation of element S9-1 contacts A and C, increase
drive speed gradually and observe that the contacts
close at 300 £ 15 rpm range.

e. Connect ohmmeter leads across pins D and E
and verify an open circuit. Increase drive speed and
observe that element S9-2 (contacts D and E) closes in
the speed range of 600 + 20 rpm (Mode 1); 840 + 20 rpm
(Mode I1). Gradually reduce speed to 490 minimum rpm
(Mode 1); 725 minimum rpm (Mode I1). Observe that
element S9-2 resets to the condition shown in[figurg

4-6

NOTE

(Required for P/N 70-1105-3 and P/N 70-
1105-4 switches only) In order to bench
check the trip speeds, apply +24VDC to
terminals E and G of the MS3102R-18-1P
connector with the case negative.

f. Connect ohmmeter across pins H and G and
verify a closed circuit. Increase drive speed gradualy.
The contacts should open at a speed of 1200 to 1250
rpm. Hold drive speed and read contacts F and J.
Meter should indicate a closed circuit. Reduce drive
speed to less than 1000 rpm, press the manual reset
switch and observe with the meter that element S9-3
contacts reset to the condition shown in[figure 14-6

0. To obtain the required performance character—
istics during tests c through f adjustments can be made.
By loosening screws (1 figure 14-7) and rotating the
cap and cover assembly relative to the body assembly,
the trip points of al three elements can be raised or
lowered. In addition, the trip speed of each individual
element can be raised or lowered by removing cover
screws as shown i figure T4-8 and turning appropriate
set screw located beneath cover screws with a /16 inch
allen wrench.

Change 11 14-9
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LEMENT NO.1 TRANSFERS AT . CHECK CORRESPONDING PINS
(S9-1) 300 + 15 RPM 7 ON CONNECTOR TO DETER-
RISING SPEED 1 MINE CONTACT POSITION.
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{S9-3) 1200 + 1250 RPM (— Y
RISING SPEED %
(ALL SETS) 6
ELEMENTS 1 AND 2 RESET AT 100 RPM BELOW ACTUATION SPEED
(DECREASING). ELEMENT 3 IS MANUALLY RESET,

Figure 14-6. Speed

NOTE

No adjustments required for Speed Switch
Forester used on Serial Num-—
hers FZ—01299 on, for 50/60 Hz and Serial
Numbers FZ-06399 on, for 400 Hz. Speed
setting can be checked, but not adjusted.

14-20. Speed Switch Disassembly.

Refer to[figure 14-7] cut safety wire and disassemble in
sequence of index numbers observing the following:

g. If either the rotor assembly, the body assembly
or the spacer are damaged or defective, replace defective
part. Reassembly is the reverse order of disassembly.
Refasten with lockwire after readjustment.

b. Repeat the test and adjustment procedures in

aragraph 14-19

Refer to Operator and Organizational
Maintenance Manual and install speed switch.

14-10 Change 11

Switch Sensitivity Tests.

14-21. Tachometer Drive and Adapter Removal and
Disassembly.

Sed figure 14-6land proceed as follows:

i a Adapter. Uncouple adapter from tachometer
rive.

b. Tachometer drive. Remove screw and clamp.
Lift tachometer drive up and out of engine housing.

c. Disassemble tachometer drive:

(1) By means of a gear puller, remove gear from
shaft.

(2) Remove shaft from top of housing.
(3) Remove preformed packing.

14-22. Tachometer Drive and Adapter Inspection and
Repair.



~
1. Screw 6. Packing
2. Washer 7. Body assembly
3. Rotor assembly 8. Retaining ring
4. Counterweight 9. Cap and cover assembly
5. Spacer 10. Screw
11. Plate ME 6115-545-34/14-7

Figure 14-7. Speed Switch

Change 8 14-10A/(14-10 blank)






USED ON SERIAL NUMBERS FZ-01299 l/

ON, FOR 50/60 Hz AND SERIAL
NUMBERS FZ-06399 ON, FOR 400 Hz

o ThwhE

Screw

Lock Washer
Base Assembly
Rotor Cap
Cotter Pin
Rotor

ME 6115-545-34/14-7A C

\

7. Retaining Ring
8. Retaining Ring
9. Bearing

10. Keyed Shaft
11. Base

12. Label

13. Electronics Assembly

Figure 14-7A. Speed Switch
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Figure 14-8. Tachometer Drive

Inspect all parts for signs of chipping, cracking,
and/or excessive wear. Replace as required.

14-23. Tachometer Drive and Adapter Reassembly
and Installation.

Sed figure 14-8]and proceed as follows:

a. Reassemble shaft, retaining ring, retaining
bushing, bushing and housing as shown.

b. Reassemble bushing and thrust washer by

14-12 Change 1

means of a small press. Refit gear to shaft.

~¢. Coat housing and preformed packing with
film of light engine oil. Refit preformed packing.

~d. Hold tachometer drive vertical and insert down
into engine.

e. Install clamp (tightening action of screw will
seal tachometer drive in engine).

f. Refer to Operator and Organizational Main-
tenance Manual and install speed switch.



Section V. ELECTRIC STARTER

14-24. General.

The engine generator set is equipped with a 24-volt shift
lever type electric starter. It is mounted directly to the
flywheel housing at the engine's right rear and is con-
nected to the batteries by a solenoid switch. It rotates
clockwise as viewed from the drive end. Battery voltage
is supplied to energize the starter solenoid which
energizes the electric starter to crank the engine.

14-25. Starter Replacement.

a. See figure 14-9 and proceed as follows. Remove
starting motor. Refer to Operator and Organizational
Maintenance Manual as follows.

(1) Disconnect the negative cable from the
battery.

(2) Tag and disconnect battery cables and elec-
trical wires from starter (3, fig. 14-9).

(3) Remove tool box to gain access to starter
screws (1).

(4) Remove three 12-point screws (1) and three
washers (2). Remove starter (3) and starter adapter (4).

NOTE

Check ring gear to assure that teeth are not
damaged.

b. Installation. Instal the starter (3, fig. 14-9) on
the flywheel housing in reverse order of removal.

14-26. Brushes Inspection and Replacement.

ceed as follows:

a Gain access to the starter motor as in

b. Remove the starter commutator end head
assembly, (11) as follows:

(1) Scribe a mark on end head (11) and frame to
locate relative position at assembly.

(2) Remove lead assembly (8. fig- T4410) by mov-
ing nut (1), washer (2) and nut (4), lockwasher (5), flat
washer (6), phenolic washer (7), flat washer (8), and rub-
ber washer (9).

(3) Remove seven bolts (10).

(4) Remove commutator end head assembly (11),
gasket (12), and washer (13).

(5) Remove insulator (14) and insulating bushing
(15).

All data on page 14-14,

c. Remove four brush springs (21) by lifting end
of spring from slot and sliding spring from mounting
arm. Remove four brushes (22) from brush plate (18).

(1) Tag and disconnect electrical leads from
brushes (22) by removing screw (19) and washer (20).

(2) Measure the length of each brush. If any
brush is less than 3/8 inch long, replace the complete set of
brushes with new brushes.

d. Install the brushes as follows:

(1) Clean dl brushes with a clean, dry cloth only.
Do not permit dry cleaning solvent to come in contact
with the brushes.

(2) Ingtall brushes in reverse order of removal.

e and ingtall the commutator
end head (11) in reverse order of removal.

14-27. Starter Solenoid.

To replace the starter solenoid (29, fig. 14-10) proceed as
follows:

a. Removal.
(1) Disconnect electrical connections to solenoid.
(2) Remove screws (26, fig. 14-10).
(3) Remove plug (23) and gasket (24).
(4) Slide solenoid (29) toward brush end of motor.
(5) Slip back rubber boot and insert screwdriver
in slot of solenoid core to prevent core from rotating
while removing nut (25).
(6) Remove solenoid (29).

b. Installation.

(1) Install starter solenoid in reverse order of
removal and perform steps (2) and (3) below.

(2) Place starter on bench and apply 24 vdc to the
starter solenoid terminals.

(3) With 24 vdc applied to starter solenoid ter-
minals, the starter drive pinion should be observed mov-
ing forward and spinning.

c. Disassemble  Disassemble as illustrated in
through 14-13.

(1) Refer tolfigure 14-111and disassemble major
subassemblies as follows:

including Figure 14-9, is deleted.

Change10  14-13
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Figure 14-10. Electrical Starter Brush and Solenoid Assembly
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2. Lockwasher
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4 Washer

5. Washer
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7. Nut
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. Cover & Contact Assy
. Gasket

17.
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Nut
Washer
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Spring
Washer
Retainer
Ring
Retainer

Figure 14-13. Solenoid Assembly
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. Case

ME 6115-545-34/14-13



?a% Remove item 1 through 12 as shown on

(b) Lift packing (23) and knock out pin (13).
Remove cover (14).

(c) Disassemble the remaining parts in
accordance with index numbers 16 through 29.

(2) Disassemble frame and field coil assembly
as illustrated in[figure 14-121

3) Disassemble solenoid assembly as illustra-
ted in[figure 14-13]

14-28. Cleaning and Inspection.
a. Cleaning.

(1) Blow out al dirt from inside field frame
and wipe interior with a clean cloth.

CAUTION

Do not submerge armature, field
coils, solenoid or clutch drive in
solvent.

(2) Clean field coils and frame thoroughly with
a cloth dampened with cleaning solvent Federa
Specification P-D-680. Be careful not to damage
protective insulation and fungus coating. Dry thor-
oughly with compressed air.

(3) Remove loose particles from armature with
compressed air and wipe with a clean cloth dampened
with cleaning solvent. Clean commutator lightly
with No. 00 sandpaper and remove all traces of dust
with low-pressure compressed air.

(4) Clean brush holders and springs with a
brush and cleaning solvent, Federal Specification
P-D-680, and dry them thoroughly with compressed
air. Clean insulation and plate with a clean cloth
dampened with cleaning solvent and dry with com-
pressed air.

(5) Clean solenoid relay assembly parts with a
clean cloth dampened with cleaning solvent, Federal
Specification P-D-680, and dry with low-pressure
compressed air.

(6) Clean brushes with a clean, dry cloth only.
Do not permit cleaning solvent to come in contact
with the brushes.

b. Inspection and Tests.

(1) Inspect drive assembly drive pinion for
broken, chipped, or badly worn teeth. Replace drive
assembly if defective.

(2) Inspect internal splines in drive assembly
shell and pinion for cracked, chipped, or broken con-
dition. Replace drive assembly if defective.

(3) Inspect al drive assembly splines and pin-
on teeth for nicks and burrs.

(4) Test field coils for insulation breakdown
with megger connected between frame and one caoil
terminal. Minimum resistance reading permissible
is one megohm. Replace starter assembly if coil is
defective.

(5) Inspect coil termina lugs for damaged
threads.

(6) Test armature for grounds with a test light.
Touch a test light probe to the armature core and the
other probe to a commutator bar riser. If test light
glows, armature is grounded. Repeat test for all
commutator bars.

(7) Test armature for short circuits using a
growler.

(8) Check brushes for excessive wear.
14-29. Repair.

a. Pinion Housing and Commutator End Head.

(1) Smooth minor scratches, burrs, and dents
on machined surfaces using a fine mill file.

(2) Repair damaged threads.

(3) Smooth minor rough spots, score marks,
and scratches from inside bore of bronze bearing
using a fine stone or crocus cloth dipped in cleaning
solvent, Federal Specification P-D-680.

b. Brush Holder Assembly. Replace a defective
brush holder assembly.

c. Armature.

(1) Resurface commutator removing no more
than 0.005 inch during any one cut and no more than
0.002 inch on final cut. Check that final diameter of
commutator is not less than 1.6470 inches.

(2) If commutator diameter is satisfactory,
undercut mica to a depth of 0.025 to 0.032 inch below
commutator surface.

NOTE

Use care in undercutting. Do not widen
commutator slots by removing metal
from segments, and do not leave thin
edge of mica next to segment.

(3) After the mica has been undercut, remove
all copper and mica particles with compressed air.
Polish the commutator in a lathe with number 2/0
sandpaper while the armature is rotating at 1500
rom. After polishing the armature, check that com-
mutator diameter is not less than 1.6470 inches.
Replace if diameter is less.

14-19



d. Drive Assembly.

(1) Smooth burrs, nicks and rough spots on
splines and pinion teeth using a fine stone or crocus
cloth dipped in cleaning solvent, Federal Specification
P-D-680.

(2) Smooth rough spots, scoring, scratches and
nicks on inside bore of deeve bearings and all sur-
faces of bronze bearings using crocus cloth dipped in
cleaning solvent, Federal Specification P-D-680.

e. Solenoid Assembly Repair.

(1) Check relay windings for shorts or grounds
with ohmmeter. Replace relay if windings are de-
fective.

(2) Replace relay if contact assembly shows de-
fects such as warpage, cracks, or broken springs.

(3) Minor burns or pits on contact surfaces
are permissible. If conditions are severe, replace
relay. Do not use a file to dress severely burned or
pitted contact surfaces.

f. Field Coil Assembly.

(1) Smooth minor scratches, burrs, and nicks
on machined surfaces of frame using fine mill file,

(2) Repair damaged threads in frame. Repair
damaged threads on field coil termina stud.

(3) Replace starter assembly if field coil insul-
aion resistance is less than one megohm.

14-30. Reassembly and Adjustments.

a. Reassembly. Reassemble electric starter in
reverse order of disassembly. See[Tigures 14-11]
through 14-13.

b. Adjustments. Perform the following adjust-
ments during reassembly.

(1) Solenoid relay plunger shaft.
(@) Seelfigure 14-14] Connect 12 Vdc

across relay terminals A and B. Using a jumper,
momentarily connect lead terminal C to terminal A to
pull the relay plunger into the sealed position. Place
a straight edge across the relay case as shown.
Measure the distance from the shaft shoulder to the
straight edge. This dimension should be 7/32 inch
maximum for proper assembly, and the self-locking
nut will be tight after assembly. Disconnect power
from terminals A and B.

(b) If the shoulder to straight edge dimen-
sion exceeds 7/32-inch, the self-locking nut must be
installed and tightened until the end of the nut and the
end of the shaft are flush as illustrated in figure 14-
14. This procedure will provide adequate overtravel.

(2) Drive assembly pinion clearance.

14-20

@ for adjustments.

(b) Remove motor field coil connector
from the motor switch terminal stud.

(c) Remove ground lead assembly connect-
ing motor solenoid relay termina and starter ground
terminal stud.

(d) Remove solenoid relay lead assembly
connecting battery switch terminal stud and battery
solenoid relay terminal.

(e) Connect a 24-volt battery supply to
battery solenoid relay terminal and motor solenoid
relay terminal.

(f) Momentarily hold a jumper lead from
the motor switch termina stud to the motor solenoid
relay terminal. The pinion will now shift into
cranking position and remain so until the battery
is disconnected.

ég) Push pinion back toward armature to
take up slack movement.

(h) Check for 0.020- to 0. 050-inch clear-
ance between thrust washer and pinion. To adjust,
remove inspection plug and gasket. Adjust clear-
ance to 0. 020 to 0. 050 inch by turning shaft nut as

shown in[figure 14-15]

(i) Connect a test light or other continuity
checker between the battery switch terminal and
motor switch termina stud.

(1) Connect one of the posts of a 24-volt
battery to the battery solenoid relay terminal.
Connect the other battery post to the motor solenoid
relay terminal.

Ek% Place a 0. 983-inch spacer block

between the pinion and thrust washer
and momentarily hold a jumper lead from the motor
switch terminal stud to the motor solenoid relay
terminal. The pinion will now shift against the
spacer block and remain so until the jumper lead is
disconnected. The motor must not run. The motor
must run when the distance between the pinion and
thrust washers is 0. 500 inch.

(1) An open circuit should be indicated be-
tween the battery switch and motor switch terminals.
If continuity exists, decrease the pinion clearance
((@ above) to the minimum limit of 0.020 inch and
recheck to make sure an open circuit now exists.

(m) Disconnect battery and test equipment
and install motor field connector, ground lead and
solenoid relay lead.

(n) Install inspection plug and gasket,

14-31. Test and Installation.



a and connect the electric
STRAIGHTEDGE starter in the no-load test circuit illustrated. Per-
form no-load test as follows:

R
(1) Energize the test circuit and obtain a voltage
of 22 volts by varying the variable resistance.
7/32 MAX.
(2) Check the speed of the armature on the
/ ﬂ tachometer. Minimum speed should be 7000 rpm.
. (3) Check the current draw on the ammeter.
Maximum current draw should be 90 amperes. If a
TERMINAL low-speed, high-current condition exists, possible
© C causes are excessive armature arcing, armature
ground, armature short, or armature drag caused
TERMINAL B by loose pole shoes or faulty bearings. A low-speed,
TERMINAL A JUMPER low-current condition indicates faulty brushes or
(MOTOR) LEAD faulty connection.
b. and setup for lock torque
12 VOLT ted as illustrated.
BATTERY
CAUTION
Never operate the electric starter with all
resistance removed from the circuit. Fail-
ure to adhere to this caution will result in
extreme motor speeds which can cause
damage to the motor and possible injury to
personnel.
NOTE
WHEN USING NUT TO ADJUST The variable resistance should be
OVERTRAVEL, OUTSIOE FACE one with a high current capacity.
OF NUT MUST BE FLUSH WITH . _
END OF PLUNGER SHAFT. (1) Energize the circuit and check the scale to

determine the torque output of the motor.

(2) Scale should indicate 22 pound-feet (mini-
mum), at 400 amperes and approximately four volts,
as indicated on the meters.

c. Installation. Install the starter motor on the
flywheel housing using the disassembly steps in re-
verse order. See figure 14-9.

ME 6115-545-34/14-14

Figure 14-14. Solenoid Adjustments
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Section VI. LUBE OIL COOLER AND FILTER BYPASS VALVE

14-32. General.

The lube oil cooler is mounted on the right side of the
engine cylinder block and receives coolant from the
water pump. Engine lubricating oil is pumped
through a chamber in the lube oil cooler. The cham-
ber walls are cooled by the coolant and, in turn,
maintain the engine lube oil at a safe operating tem-
perature.

14-33. Removal, Disassembly, and Cleaning of Oil
Cooler.

a. Removal. Refer to the Operator and Organiza-
tiona Maintenance Manua for removal procedures.

b. Disassembly. 9ee figure 14017 and disassem-
ble the Tube oil cooler as shown.

C. Cleanin_g. Clean al metallic park with clean-
ing-solvent, Federal Specification P-D-680.

14-34. Inspection and Repair.
a. Inspection.

(1) Inspect cooler housing, bonnet, and header
for cracks, distortion, and scoring of mating sur-
faces.

(2) Inspect cooler assembly passages for ob-
structions.

b. Repair.

(1) Clean passages with steam under pressure
to insure that there are no obstructions.

(2) Smooth burrs or scoring on mating surfaces
with a fine mill file.

(3) Replace any parts damaged beyond repair.
(4) Discard al gaskets and preformed packing.
14-35. Test, Reassembly, and Installation.

a Test.

(1) Make up two plates, one with a drilled and
tapped hole to accept an air hose fitting, and secure
them with C clamps to cover the oil inlet and outlet
openings in the side of the oil cooler. Use the pre-
formed packing to seal the plates.

(2) Attach an air hose to the drilled and tapped
plate; submerge the oil cooler in hot water until the
oil cooler temperature is up to a#mroximately 150°F.
Test for leaks with air pressure of 100 psi.

(3) No air bubbles shall appear at either open
end of the lube ail cooler. If the cooling core is
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faulty, the oil cooler must be replaced. If the shell
is damaged it must be replaced.

b. Reassembly.
(1) Sedfigure 14-17] and reassemble the lube

oil cooler.

(2) After reassembly, place the lube oil cooler
on a surface plate as if it were being mounted. Us
ing a feeler gauge, check to see if al machined sur-
faces contact the plate within 0. 005 inch. Loosen
and retighten screws to obtain this clearance.

c. Installation. Refer to the Operator and Organ-
izational Maintenance Manual.

14-36. Lube Oil Filter Bypass Valve.
a. General.

The lube oil filter bypass valve is part of the header
block of the engine lube oil filter assembly. If the
filters become clogged, such that the differential
pressure across the combination of both filters
rises to 45 psi the bypass valve opens permitting
unfiltered oil to bypass the filters and go directly
to the main oil gallery.

Cold weather induced thickening of the oil will cause
the filters to be bypassed. As the engine oil warms
the by-pass valve will close inserting the filter ele-
ments into the oil stream.

b. Removal. (Seefio 4-18)

(1) Both ail filters must be removed. Refer to
Operator and Organization Maintenance Manual.

(2) Remove the oil filter header block by re-
moving SiXx cap screws.

(3) Thoroughly clean the area at the rear of the
header block where the bypass valve is located.

(4) Remove the cap, gasket, spring, piston
sleeve and seat.

c. Cleaning and Inspection.

Wash valve parts in cleaning solvent. Inspect care-
fully for wear or damage. Replace any worn or
damaged parts.

d. Installation.

(1) Install valve in reverse order of disassem-
bly.

(2) Renew filter header gaskets and Iube oil
bypass valve gasket.
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(3) Mount filter header to oil gallery with 6 (2) Observe the oil pressure gauge located in
cap screws. the control cubicle.

(4) Mount engine lube oail filter to filter

header.  Refer to Operator and Organizational (3) If the oil pressure is abnormaly high or
Maintenance Manual. low after the engine has warmed, then a failure in

the relief valve has occurred.
e. Test.

(1) Start engine. Refer to Operator and Organi-
zational Maintenance Manual.

Screw

Washer

Header assembly
Cap

Gasket

Spring

Piston

Sleeve

SoENOUTAWNE

=

Gasket
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Figure 14-18. Lube Qil Bypass Valve
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Section VII. NOZZLE HOLDER ASSEMBLIES

14-37. General.

a. Each engine cylinder is provided with a multi-
hole, differential needle, hydraulically lifted, nozzle
holder assembly. The function of each nozzle holder
assembly is to direct a metered quantity of fuel re-
ceived from the fuel injection pump into the corres-
ponding engine combustion chamber in a highly atom-
ized, pre-determined spray pattern in such reamer
as to produce the most efficient performance. Each
nozzle holder assembly consists of two assemblies,
an injection nozzle holder and an injection nozzle.

b. The holder assembly positions the nozzle in the
cylinder head and provides a means of conducting
fuel received from the fuel injection pump to the
nozzle. The holder consists of a steel holder body,
two locating dowels, spindle, spindle spring, pres-
sure adjusting screw, adjusting screw locknut, gas-
kets, cap nut, and a nozzle retaining nut.

c. The nozzle assembly consists of a nozzle valve
and-a nozzle body in which are located four spray
orifices equally spaced 90 degrees apart. The
nozzle valve is operated hydraulically within the
valve body by fuel delivered under pressure by the
fuel injection pump. The nozzle is positioned on the
holder by two dowels whereby the four spray orifices
are fixed on a plane parale to the piston top, and
the nozzle fuel duct is registered with the holder fuel
duct .

d. Fuel enters the nozzle holder fuel inlet passage,
passes through the holder fuel duct into the nozzle
fuel duct via an annular groove in the nozzle body,
and then into the pressure chamber above the nozzle
valve seat. At the instant the fuel pressure in the
pressure chamber exceeds pressure exerted on
spindle and nozzle valve by the spindle spring, the
nozzle valve is lifted off its seat (popped) and fuel is
forced through orifices in the valve body end and into
the corresponding engine combustion chamber. The
nozzle valve is returned to its seat by pressure exer-
ted by the spindle spring when the fuel injection pump
has ceased to deliver fuel to the nozzle holder.

14-38, Removal.

Refer to the Operator and Organizational Maintenance
Manual to remove the nozzle holder assembly.

14-39. Disassembly, Cleaning and Repair.
NOTE

When more than one nozzle holder
assembly is disassembled, keep
parts of each separate. Complete
disassembly of the nozzle holder
assembly is seldom necessary. In
most cases, only disassembly and
cleaning of the nozzle valve body and
valve is required to place the nozzle
holder in good operational condition.

At completion of repair, check operation in accord-
ance with -

The nozzle valve and nozzle valve body are mated
parts, and must be kept together. If replacement of
either part is necessary, both parts must be re-
placed as matched sets. Remove, clean, and in-
spect the nozzle valve body and valve as follows:

a. Clamp nozzle holder body in a suitable holding
fixture.

b. Remove cap nut (10) and gasket (11) from upper
end of nozzle holder (15). Loosen pressure adjusting
screw locknut (8) and turn pressure adjusting screw
(9) out sufficiently to release spring tension on spindle
spring (12). Seel figure 14-19

c. Using a suitable socket or box wrench, loosen
and remove the nozzle retaining nut (5). Remove
the nozzle valve body (3) and nozzle valve (4) from
the retaining nut. Start the nut back onto the holder
body to protect the lapped end of the holder body
(15).

CAUTION.

Do not alow the solution to get on
the hands or body; use tweezers or the
basket method to handle the parts.

d. Withdraw the valve from the valve body and
plate it in a carbon and rust remover solution for
cleaning. Normally, the valve can easily be with-
drawn from the valve body, however, in some cases
it may be necessary to soak the valve body and valve
in carbon removing compound Type 2 per Federa
Specifications P-C-111 before the valve can be with-
drawn. For faster and better cleaning results, the
carbon removing compound should be heated to
approximately 200° F. The parts generally can be
separated in two or three minutes; however, if
necessary they can be left in the solution longer.
After removing the parts from the solution, immedi-
ately place them in clean diesel fuel for neutralizing.
Always handle the parts carefully to protect the
lapped surfaces.

The valve (4) and the seat in the valve body .
(3) are originally ground to dlightly different
angles to provide a line contact seat between the
two parts. Practically all the wear occurs in the
seat in the valve body. The valve should never be
lapped to the seat in the valve body.

f.  Using amagnifying glass, inspect condition
of seat in the valve body (3). If the seat is damaged
or worn in any way to prevent proper seating of the
valve, the nozzle assembly (1) must be replaced. l

0. The outer surfaces of the valve body (15) may
be cleaned with a brass wire brush. Do not scrape
carbon from the surface around the orifices in tip of
valve body with any hard object as damage may re-
sult. Clean the four orifices in the valve body tip
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Figure 14-19. Nozzle Holder Assembly

with a cleaning wire and pin vise.

h. Visualy inspect the condition of the valve (4),
preferably with aid of a magnifying glass. The lapped
surface (large outer diameter) of the valve must be
smooth and free of signs of scoring. Also, the valve
must not show any wear or damage at seat location.

If the valve is damaged in any way, the nozzle assem-
bly (1) must be replaced.

i. Thoroughly rinse the valve (4) and valve body (3)
in clean diesel fuel. The valve must fit freely in the
vave body. To check this fit, lift valve about one
third of its length out of the body. The valve should
slide down to its seat without aid when assembly is
held at a 45° angle.

14-28 Change 7

j. If the fit of the valve in the valve body is un-
satisfactory, the valve may be cleaned and polished
with lapping compound and castor oil used on tissue
paper. The valve may be held by its stem in a re-
volving chuck for this cleaning operation. An
orange stick or round toothpick will be helpful in
cleaning the valve.

CAUTION

Hard or sharp tools, emery cloth,
crocus cloth, jeweler's rouge, grind-
ing compounds, or other abrasives
should never be used in cleaning.



k. Thoroughly rinse the valve (4) in clean diesel (7) Rinse spindle (13) in clean fuel and insert

fuel before installing it in the valve body (3). it into holder body (15). Place the spindle spring (12)
in position on spindle (13). Install pressure adjusting

|. Examine the flat sealing surface of the valve screw (9), pressure adjusting screw locknut (8), cap

body (surface which contacts lower end of the holder nut (1 O) and gasket (11); do not tighten at this time.

body) and make certain surface is clean and free of

scratches. This surface may be lapped, if necess- (8) Install nozzle valve (4), valve body (3), and

ary, using lapping compound, castor oil, and a nozzle retaining nut (5). Tighten nut to a torque of

lapping block. After lapping, remove all traces of 40 to 60 foot-pounds.

lapping compound with clean diesel fuel. o .
0. When rebuilding an injector assembly, the

m. Make certain that the bottom flat seating sur- nozzle assembly, spindle (13), spring (12), adjust-
face of the nozzle holder body (15) is clean and in ing screw (9), and all gaskets (2, 14, 11) must be l
good condition. Rinse the valve (4) and valve body replaced.

(3) in clean diesel fuel, then insert valve (4) into .
position in the valve body (3). Place the valve body 14-40. Test and Adjustment.
(3) and valve (4) in position on the end of the nozzle WARNING

holder body and center the valve body with the holder
body (15). Install and tighten the nut (5) to a torque

of 40 to 60 inch-pounds. Keep hands away from nozzle tip when

popping a nozzle. The finely atomized
NOTE fuel is gected with sufficient force to
penetrate the skin and cause blood

It is important that the valve body be poisoning.

centered in the nozzle retaining nut.
Use care while tightening the nozzle a Use diesel injector test set tool

retaining nut so that the valve body and lest and adjust each nozzle as follows
remains centered in the nut.

n. If malfunctioning of the nozzle holder assembly (1) Bolt or clamp base of nozzle tester to a
was not corrected by remova and cleaning of the work bench.
nozzle valve body and valve, disassemble and clean
the nozzle holder as follows: (2) Turn nozzle tester valve handle to the open

position. Loosen filler cap to prevent air lock in the
(1) Clamp nozzle holder (15) assembly in a tester. Operate handle until fuel flows from end of

holding fixture and remove the cap nut (10) and gas- tester fuel line, then close valve.
ket (11 ) from upper end of nozzle holder. Loosen . )
and remove the pressure adjusting screw locknut (8). (3) Install nozzle in tester and connect line.

Place spray collector under valve end of nozzle.
(2) Remove pressure adjusting screw (9),

spindle spring (12), and spindle (13). (4) Open nozzle tester valve. Operate handle
a few quick strokes and observe popping pressure
(3) Remove nozzle retaining nut (5), and dis- indicated on pressure gauge. Popping pressure for
assemble the nozzle assembly. the injectors is 2900 + 75 psi.
(4) Place al parts in clean diesel fuel. Using NOT E
filtered compressed air, blow out the fuel passages
in the holder body. New nozzles and rebuilt nozzles with
new springs are set at 3100 to 3150
(5) Visualy inspect the parts for damage or psi to compensate for initial set of
wear; replace necessary parts. Examine the flat new spindle springs.
sealing surface of holder body (15) (surface which con-
tacts upper end of valve body) and make certain the b. Adjust nozzle to obtain popping pressure as
surface is clean and free from scratches. This sur- follows
face should be lapped if necessary, using lapping com-
pound, castor oil, and a lapping block. When lapping, (1) Remove cap nut (12) from upper end of
use care to keep the nozzle holder body square with nozzle and loosen adjusting screw locknut (9).
the lapping block to assure contact with the entire
area being resurfaced. After lapping, remove all (2) While operating handle, turn pressure ad-
traces of the lapping compound with clean diesel fuel justing screw (8) into increase or out to decrease pop-
and dry with filtered compressed air. ping pressure. When pressure is obtained, hold ad-
justing screw and tighten locknut to 60 to 75 foot-
(6) Examine the spindle spring (12). If the pounds torque.
spring is scratched or pitted, it must be replaced. )
Also, the spring must be replaced if the ends have _ C. Dry the nozzle tip. Operate handle slowly un-
worn. Always replace springs when rebuilding til pressure is approximately 200 psi below popping
injector.
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pressure. Observe nozzle tip for fuel leakage. If
nozzle does not leak, the nozzle valve is seating
properly in the valve body. If drops of fuel collect at
a pressure of approximately 200 psi, or less, below
popping pressure, the nozzle valve is not seating
properly. In this case, the valve body and valve
must be removed for cleaning and inspection.

d. If the nozzle proved satisfactory when subjected
to the leakage test above, operate handle at a speed
of approximately 100 strokes per minute and observe
nozzle spray pattern.

e. The nozzle tip has four equaly spaced holes,
90 degrees apart. Size and spacing of these holes

Section VIII. FUEL INJECTION

14-42. General.

a. The fuel injection pump is a single cylinder,
opposed plunger, inlet metering, distributor type.
The plungers are operated by an internal cam ring.
The purpose of the pump is to accurately deliver
metered quantities of fuel under high pressure to the
nozzle holder assemblies through which the fue is
introduced into the engine combustion chambers, at
a definite timing in relation to the engine firing cycle,
and within the required injection period.

b. On Class 1, Precise Sets, the fuel injection
pump is controlled by the hydraulic actuator. The
hydraulic actuator operates on the shut down lever
to automatically control fuel flow through the fuel
injection pump, dependent upon load conditions, and
thus controls engine speed and response to load
changes.

c. On Class 2, Utility Sets, this fuel injection
pump is manualy controlled from the control located
at the rear of the set. The manua control is con-
nected to the throttle through a cable and sleeve
assembly.

d. The fuel injection pump aso has an integral
back-up governor of the mechanical centrifugal
(flyweight) type. This governor is driven directly off
the pump drive shaft without gearing.

e. The transfer or supply pump, in the opposite
end-of the rotor from the pumping cylinder, Is a
positive displacement vane type enclosed by the end
plate. The pump is self-lubricated by the fuel

supply.

f. Fuel shut-off is accomplished electrically by a
solenoid mechanism within the fuel pump. When
energized, the solenoid opens the metering valve to
permit fuel flow to the engine.

% An external adjustment knurled screw at the rear
of the pump housing provides precise control of gover-
nor sengitivity by decreasing or increasing the
effective length of the governor control spring.
Turning the adjustment screw inward shortens the
control spring, making it less sensitive and increasing
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determine the spray pattern. If fuel is discharged
evenly through al four holes at specified popping
pressure, the spray pattern is considered satisfact-
ory. However, if fuel is not discharged evenly
from all four holes, a plugged hole(s) is indicated,
in which case, the nozzle must be removed and
cleaned using a proper size cleaning wire.

f. Install nozzle holder cap nut and tighten it to
60 to 75 foot-pounds torque.

14-41. Nozzle Holder Assembly Installation.

Install the nozzle holder assembly. Refer to opera
tor and Organizational Maintenance Manual.

PUMP AND RELATED PARTS

speed droop. Turning the screw outward has the
opposite effect. Regulation of 2-3 percent can be
easily attained and adjustment can be made while the
engine is operating.

14-43. Fuel Injection Pump Removal and Disassembly.

a Symptoms and Isolation of Mafunction. A
malfunction of the fuel Tnjection pump is usualy indi-
cated by loss of engine speed and power, erratic
engine speed, failure of engine to start (when electric
starter is working correctly), or sudden engine shut-
down when there is no fault indication such as low fuel,
high coolant temperature, or low oil pressure. To
isolate the malfunction to the fuel injection pump,
proceed as follows:

(1) Check fuel lines and fuel injection pump for
visible signs of leskage.

(2) If engine cannot be started or if it has shut
down suddenly, loosen the fuel input line to the fuel
injection pump. If a full line of fuel is available, it
may be an indication that the pump has failed. Tighten
the coupling.

(3) While engine is cranking, loosen the input
to one of the fuel Injectors. If there is no evidence of
available fuel, the fuel injector pump has failed.

(4) Remove timing cover on pump and observe
that pump rotates when engine cranks.

(5) Check for 24 Vdc at solenoid terminals on
top cover. of injection pump.

(6) Check solenoid (para 14-46). If no conti-
nuity, replace solenoid.

(7) Refer to[table 14-1 for troubleshooting the
fuel injection pump.

b. Removal. (Sed figure 14-201)

(1) Refer to the Operator and Organizationa
Maintenance Manua and drain fuel day tank and dis-
connect fuel line to pump.



Table 14-1. Fuel Injection Pump Troubleshooting Chart

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

ON TEST STAND FOLLOWING OVERHAUL

1. Fuel not reaching
pump.

2. Fuel deivered from
transfer pump but
not to nozzles.

3. Inadequate pressure
a nozzle

4. Erratic pump output
- surge, poor
governor regulation

5. Insufficient pump
output volume.

a

b.

—h

Transfer pump liner locating
pin in wrong hole for correct
rotation.

Plunger missing.

Cam backwards in
housing.

Metering valve incorrectly
assembled to metering
valve arm.

Metering valve spring
shim missing.
Hydraulic head vent
wires missing.

Head plug screws loose
or missing,

Head plug screws loose or
missing.

a. Delivery valve sticking,

missing or assembled
backwards.

Metering vave spring
shim missing.

Head plug screws loose
or missing.

Delivery valve sticking,
missing or assembled
backwards.

Hydraulic head vent
wires missing.

Head plug screws loose
or missing.

Re-install properly.

a Assemble new plunger. [(para_14-45)

b. Reassemble correctly. [(para_14-45)

c. Reassemble correctly. [(para_14-45)

d. Instal as indicated ib_paragraph 14-45]

e. Instal as indicated ih_paragraph 14-44

f. Install as indicated if_paragraph 14-44

Install as indicated in_paragraph 14-44]

a Remove, clean or replace as needed.
(para_14-45)

b. Instal as indicated in paragraph 14-45

c. Install as indicated [in_paragraph 14-44]

a Remove, clean or replace as needed.

=

Install as indicated in_paragraph 14-44]

c. Instal as indicated [in_paragraph 14-44]
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Table 14-1. Fuel Injection Pump Troubleshooting Chart (Cont)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

FOLLOWING INSTALLATION ON ENGINE

1. Fuel not reaching
pump.

2.  Fue delivered from
transfer pump but
not to nozzles.

3. Engine starts hard.

4. Engine starts and
stops.

5. Engine does not
develop full power
or speed.

Seizure of distributor rotor.
a. One or more connector
screws obstructed.

b. Failure of electrical
shut-off.

One or more connector Sscrews
obstructed.

Failure of electrical shut-off.

One or more connector Screws
obstructed.

Check for cause of seizure. Replace hydraulic
head and distributor rotor assembly.

a  Replace[(para 14-45)

b. Remove, inspect and adjust parts. Replace
parts as necessary.

Replace. [{para_14-45)

Remove, inspect and adjust parts. Replace parts

as necessary.
Replace. [(para_14-45)

DURING OPERATION

1. Fuel delivered
from transfer
pump but not
to nozzles.

2. Fuel reaching nozzleq
but engine will not
start.

a.  Plungers sticking.

b. Metering valve sticking
or closed.

c. Passage from transfer
pump to metering valve
clogged with foreign
matter.

d. Governor spring worn or
broken.

e. Governor linkage loose.

f.  Governor not operating;
parts or linkage worn,
sticking or binding, or
incorrectly assembled.

g. Rotor badly scored.

a Pump timed incorrectly
to engine.

b. Excessive fud leakage
past plungers (worn,
badly scored).

c. Cam, shoes or rollers
worm

d. Automatic advance
faulty or not operating.

a. Disassemble and inspect for burrs, corrosion
or varnishes. [(para 14-44).

b. Check for governor linkage binding, foreign
matter, burrs, etc. m

c. Disassemble and flush out hydraulic head.

d. Remove and replace. [{para_14-45)
e. Remove, replace and readjust[ (para 14-45)

f. Disassemble, inspect parts, replace if
necessary and reassemble. [(para 14-45)

g. Replace hydraulic head and rotor assembly.

4-45)

a. Correct timing. [(para_14-49)

b, R%Iace rotor and hydraulic head assembly.

c. Remove and replace. [(para_14-45).

d. Remove, insgect, correct and reassemble.
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Table 14-1. Fuel Injection Pump Troubleshooting Chart (Cont)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

DURING OPERATION (Cont)

2. Fuel reaching nozzles
but engine will not
start. (Cont)

3. Engine starts hard.

4, Engine starts and
stops.

e. Maximum fuel setting at
low limit or too low.

f.  Throttle arm travel not
sufficient.

g. Rotor badly scored.

a. Transfer pump blades
worn or broken.

b. Delivery valve retainer

screw loose and leaking

or incorrectly installed,
c. Plungers sticking.
d. Metering valve sticking
or closed.

e. Pump timed incorrectly
to engine.

f. Excessive fud leakage
past plungers (worn or
badly scored).

g. Transfer pump faulty,
pressure too low.

h. Cam, shoes or rollers
worn.

i. Automatic advance
fault y or not operating.

j. Governor linkage out of

adjustment.

k. Governor not operating;
parts or linkage worn,
sticking or binding, or
incorrectly assembled.

1. Maximum fuel setting at
low limit or too low.

m. Shut-off device interfering
with governor linkage.

n. Rotor badly scored.

a. Failure of electrical
shut-off .

e. Adjust per_paragraph 14-45

f. Check ingtallation and adjust throttle linkage.
(para_14-45)

0. Rle h‘dlic head and rotor assembly.

a.  Replace.

b. Inspect delivery valve stop seat for erosion,
tighten retainer screw, or replace head
and rotor assembly as needed.

c. Disassemble and inspect for burrs, corrosion
or varnishes. [(para 14-45)

d. Check for governor linkage binding, foreign
matter, burrs, etc. l_?giﬁta_—léﬁg)
e. Correct timing.

f. Replace rotor and hydraulic head assembly.

g. Remove and inspect parts.

h. Remove and replace.[(para 14-45)

i. Remove, insEect, correct and reassemble,

j. Adjust governor.

k. Disassemble, inspect parts, replace if
necessary and reassemble.m

I.  Adjust pump pel paragraph 14-48]

m. Check and ad'!ust governor linkage dimensions.

n. Replace hﬁdraulic head and rotor assembly.

a Remove, inspect and adjust parts. Replace
parts as necessary.
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Table 14-1. Fuel Injection Pump Troubleshooting Chart (Cont)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

DURING OPERATION (Cont)

Engine starts and
stops. (Cont)

Erratic engine
operation- surge,
misfiring, poor
governor regula-
tion.

Transfer pump blades
worn or broken.

Plungers sticking.
Metering valve sticking
or closed.

Cam, roller, or shoes
sticking.

Transfer pump blades
worn or broken.

Delivery valve retainer
screw loose and
leaking or incorrectly
installed.

Plungers sticking.
Metering valve sticking
or closed.

Governor spring worn
or broken.

Cam, roller, or shoes
sticking.

Pump timed incorrectly
to engine.

Transfer pump faulty,
pressure too low.

Automatic advance
faulty or not operating.

Governor linkage out of
adjustment.

Governor not operating;
parts or linkage worn,
sticking or binding.

Wrong governor spring.

Pump housing not full of

fuel.

Governor sleeve binding
on drive shaft.

b.

b.

g.

h.

Replace.[{para_14-45)

Disassemble and inspect for burrs, corrosion
or varnishes. [(para 14-45)

Check for governor linkage binding, foreign
matter, burrs, etc. [(para 14-45)

Remove, check for size and burrs and
reassemble. [ (para 14-45)

Replace. [{(para_14-45)

Inspect delivery valve stop seat for erosion,
tighten retainer screw, or replace head and
rotor assembly as needed.

Disassemble and inspect for burrs, corrosion
or varnishes. [para 14-45

Check for governor linkage binding, foreign
matter, burrs, etc. [(para 14-45)
Remove and replace.[(para_14-45)

Remove, check for size and burrs and
reassemble. [ (para 14-45)

Correct timing.

Remove and inspect parts. [(para 14-45)

Remove, inspect, correct and reassemble.
mzm

Adjust governor.

Disassemble, inspect parts, replace if
necessary and repair. m

Remove and replace with proper spring.
(para_14-45)

Operate engine for aﬁproximately 5 minutes
until pump fills with fuel.

Remove, inspect for burrs, dirt, etc.
Correct and reassemble.
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Table 14-1. Fuel Injection Pump Troubleshooting Chart (Cont)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

DURING OPERATION (Cont)

5.

6.

Erratic engine
operation- surge,
misfiring, poor
governor regula-
tion. (Cont)

Engine does not
develop full
power or speed.

m.

n.

End plate regulating
piston sticking.

Variable speed droop
device incorrectly
adjusted or faulty.

One or more connector
screws obstructed.

Transfer pump blades
worn or broken.

Delivery valve retainer
screw loose and
leaking or incorrectly
installed.

Plungers sticking.

Metering valve sticking
or closed.

Pump timed incorrectly
to engine.

Excessive fuel leakage
past plungers (worn
or badly scored).

Transfer pump faulty,
pressure too low.

Cam, shoes or rollers
worn.

Automatic advance fault y
or not operating.

Governor linkage out of
adjustment.

Governor not operating;
parts or linkage worn,
sticking or binding, or
incorrectly assem-
bled.

Maximum fuel setting
a low limit or too
low.

Wrong governor spring.

0.

Remove piston and sleeve and inspect for
burrs, corrosion or varnishes. Replace
if necessary.

Replace if necessary.[(para_14-47)

Replace.[(para14-45)

Replace.[ {para_14-45)

Inspect delivery valve stop seat for erosion,
tighten retainer screw, or replace head

and rotor assembly as needed. [(para_14-45)

d. Disassemble and inspect for burrs, corrosion

e.

or varnishes.

Check for governor linkage binding, foreign
matter, burrs, etc.

Correct timing.

Replace rotor and hydraulic head assembly.

para )

Remove and inspect parts. [(para 14-45)
Remove and replace.(para 14-45)

Remove, insEect, correct and reassemble.

Adjust governor. [(para_14-45)

Disassemble, inspect parts,

replace if
necessary and reassemble. m
Reset to pump specification.[ {para_14-48)

Remove and replace with proper spring as in
pump specification. M
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Table 14-1. Fuel Injection Pump Troubleshooting Chart (Cont)

MALFUNCTION

PROBABLE CAUSE

CORRECTIVE ACTION

DURING OPERATION (Cont)

6. Engine does not
develop full
power or speed
(Cont)

7. Engine smokes
lack.

8.  Engine smokes blue
or white.

0. Shut-off device inter-
fering with governor
linkage.

p. Governor high-idle
adjustment incorrect

g. Throttle arm travel not
sufficient.

r. Rotor badly scored.

a  Pump timed incorrectly
to engine.

b. Cam, shoes or rollers
worn.

Cc. Automatic advance
faulty or not operat-

ing.
d. Maximum fuel setting
too high.

a.  Pump timed incorrectly
to engine.

b. Automatic advance
fault y or not operat-

ing.

0.

Check and adjust governor linkage dim-
ensions. (para 14-45)

Adjust. [{para_14-35)
Check installation and adjust throttle
linkage.

Replace hydraulic head and rotor
assembly.

Correct timing. [(para_14-49)
Remove and replace.[(para _14-45)

Remove, inspect, correct and re-

assemble. [para 14-45)
Reset.[(para_14-48)

Correct timing. [(para_14-49)

Remove, inspect, correct and re-

assemble.  [para_14-45)
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(2) Check that the timing line on the governor
weight retainer hub is opposite the line on the pump
cam.

. (3) Disconnect al fuel lines and plug all open-
ings.

(4) Disconnect throttle and shut-off linkage and
disconnect electrical leads from solenoid.

(5) Remove mounting nuts on the pump flange.

(6) Slide pump gently from location. Be care-
ful not to damage the pilot tube by cocking pump on
removal.

c. Disassembly. Disassemble the pump in the
numerical sequence illustrated in[figure 14-2T] paying
particular attention to the following

CAUTION

Never clamp the pump in a vice without
using the fixture.

_ (2) Mount pump in holding fixture and secure in
vice.

(2) Remove three screws (1) and remove cover
(4). Set cover containing solenoid aside for later

disassembly. Refer t0 paragraph 14-46|

(3) Rotate shut-off lever (21 ) to full off position;
pry gently between housing and linkage hook (45) and
remove shut-off cam (25).

(4) Partidly withdraw throttle shaft assembly
(26) and lift out throttle shaft lever (40), spacers and
governor arm damper barrel assembly (86). Re-

move throttle shaft and shut-off shaft assemblies (24).

(5) Hold metering valve (93) and arm assembly
(91 ) down and lift linkage hook (45) from metering
valve arm pin (91 ). Disengage hook from governor
arm (86). Do not separate linkage hook from spring
unless necessary to replace one of these parts.

(6) Remove the end plate assembly (58). Re-
move the speed droop adjusting cap (73) by pulling to
the rear of the pump. With a pair of needle nose pli-
ers, remove the control rod clip (78).

CAUTION
Do not bend the control rod.

Loosen and remove the control rod guide (75), O ring
(77) and guide washer (76). Disengage the governor
spring (80) from the governor arm (86) and remove
the governor spring (80) and control rod assembly
(79) as a unit.

(7) Remove metering valve (93) and arm
assembly (91) from hydraulic head.

NOTE

Metering valve is shimmed to reduce
vertical play. If valve, arm or head,
and rotor assembly are not replaced,
save shims and spacer for reassembly.

(8) Remove two head locking screws (146, 147)
from pump housing (166).

(9) Invert pump and holdi ng fixture as a unit and
remove head locating screw (103), advance screw
hole plug (100), and remove advance pin (102).

(10) Remove the power piston plug (111 ) and ad-
vance spring components (97-113) as an assembly.
Disassemble by removing cap (115) and loosening jam
nut (114) and back trimmer screw (11 2) completely in.
Slide the piston (99) out of the plug (do not turn piston
inside of plug). Remove the retaining ring (110) from
the piston (99) and remove spring (108) and trimmer
screw (112).

NOTE

The sides of the housing just above the
advance bears a “C” denoting clock-
wise pump rotation as viewed from the
drive end. The power side of the pis-
ton is located on the “C” side of a
clockwise rotation pump.

(11 ) Invert the holding fixture in the vise. Grasp
the hydraulic head assembly firmly in both hands and
withdraw with a dlight rotary motion. Use caution
not to drop the governor weights (116).

(12) To disassemble the governor, invert the
hydraulic head and rotor assembly (145) and let
weights (116), governor thrust sleeve (117), and gov-
ernor thrust sleeve wahser (118) fal into your hand.

(13) Place the hydraulic head assembly on pump
holding fixture so that the governor weight retainer
(123) engages the bar on the fixture.

(14) Remove the pressure regulating sleeve (49)
from end plate (59). Slide off the inlet screen (51).
Remove the adjusting plug (48). Shake out the regu-
lating spring (54) and piston (55). Reverse the
assembly and remove the regulating piston seal (56).

(15) To disassemble transfer pump, lift out
transfer pump seal (71 ), liner (72) and blades (67-70),
and springs (65, 66).

(16) Using a 5/32 inch Allen wrench, loosen the
delivery valve retainer screw (138) and remove it.

(17) Lift head and rotor assembly and shake de-
livery valve stop (139), spring (140), and delivery
valve (141) into the hand.

(18) Using a small-bladed screwdriver or a dull
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scribe, disengage and remove the rotor retainer
snap ring (119). This releases the rotor retainers
(120) which should now be moved outward as far as
possible to clear the rotor. Gently lift the hydraulic
head (144) off the distributor rotor (142). Invert the
head and shake out the rotor retainers (120).

(19) Lift off cam ring (122). Check and record
roller-to-roller dimension as instructed in assembly
procedure. This dimension should be 1.977 +
0.0005. Remove rollers (129, 130), shoes (131, 132)
and plungers (133, 134), only if damaged. Otherwise
secure these parts by using the transfer pump seal
(72).

NOTE

Reassembly may be more easily accom-
plished if the leaf springs (127, 128) are
not removed and shoes with rollers re-
main installed in their origina positions.
Leaf springs, if removed, should first
be marked with a dye for origina position
reassembly. Do not remove locating pin
from spline end of rotor.

(20) Remove the governor weight retainer snap
ring (121) using snap ring pliers.

(21 ) Using suitable tool and supporting the head
on a flat surface, press the rotor (142 from the
weight retainer (123 ).

(22) The flexible retaining ring should be replac-
ed whenever the pump is disassembled. Insert the
snap ring pliers in the closed position, under the
flexible retaining ring between any two of the rivets.
Expand the pliers while applying pressure in an up-
ward direction. A dlight twisting motion will snap
the ring off the rivet. Repeat this process until the
retaining ring is free from all rivets. Discard the
flexible retaining ring.

14-44. Fuel Injection Pump, Inspection and Repair.

a lnspection.

(1) Transfer pump blades. Inspect carefully.
Check for chipping on any of the edges, pitting, im-
bedded foreign particles or wear on the rounded ends.
Inspect flat surfaces visually for scores.

(2) Plungers. While holding the rotor under
clean oil, insert the plungers into their bore. With
thumb and forefinger over the guide dots, tilt from
side to side several times to insure complete freedom
of movement. Interchanging or reversing their indi-
vidual position may be necessary, as these are
matched parts. Repeat with short set without remov-
ing first set. Replace defective parts. If the plungers

stick, but are not visibly damaged, clean both plungers

and bore with a soft brush and lacquer-removing sol-
vent such as lacquer thinner or acetone. (Do not force
plungers into their bore and do not handle rotor
shank)

(3) Distributor head and rotor. Examine the
radii contacted by the springs, and the weight
retainer drive spline for wear. Check all slots,
charging and discharge ports for chipping or ero-
sion of edges and the rotor shank for scratches. If
damage or excessive wear is apparent, the head and
rotor must be replaced as a mated unit. Examine
the rotor timing pin for damage. Check alignment
of tang (at side of rotor locating pin) with center of
shoe slot and rotor discharge port.

(4) Hydraulic head vent wires. Check the vent
wire in the hydraulic head air bleed passage for free-
dom of movement. If the wire is free, flush the
head and blow out all passages with clean, dry air.

If vent wire is stuck, replace it after thorough clean-

ing of the passage.

(5) Cam rollers and shoes. Check each roller
in its shoe for freedom of rotation, and the top edge
of each shoe, where retained by the leaf spring, for
chipping or excessive wear. Improved roller sur-
faces will result from long, normal operation in
clean fuel

(6) Leaf springs. Check for cracks, nicks, or
chipping, or distortion of leaf spring and wear at
points where the radii on the rotor and along the
steps that retain the roller shoes.

(7) Governor weights and retainer. Examine
the retainer sockets where weights pivot, and pivot
points of al weights for wear and replace the flexible
retaining ring (119). If the retainer can be assem-
bled to the distributor rotor by hand, the retainer
hub must be replaced. This assembly must be a
press fit. No free play should be evident when the
retainer is assembled to the rotor.

(8) Governor linkage. Inspect the pivot points
of the governor arm (86) and pivot shaft (85). Ex-
amine the governor arm toes where they contact the
thrust sleeve. If they are worn flat on either toe,
discard and replace. The linkage gap should not
exceed 0.025 inch Examine the metering valve pin
hole in the linkage hook, throttle lever (40), shut-off
cam (25), and especialy the throttle and shut- off
assemblies where joined, for looseness or burrs.

(9) Metering valve and arm assembly. Check
the metering valve body (K3) for wear. Be sure the
metering valve arm (91) is well seated and that there
is no radial movement of the arm on the valve.
Check the metering valve arm pin for wear or loose-
ness.

(10) Cam. Since only the working portions of
the lobes on the bore are ground, the tool marks be-
tween lobes should not be considered damaged. The
cam finish is mottled from heat treatment rather
than operation. Carefully inspect the bore and edges
of al flat surfaces. If there is evidence of spalling
or flaking out, replace with new cam. Improved
cam lobe finish will result from long, normal opera-
tion in clean fuel oil.
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KEY to [fig. 14-21]

OO NI WN

31
31A.

Screw - cover

Washer - cover lock
Washer - cover flat
Cover - mech. gov
Connector - return
Gasket

Nut - terminal

Nut - lock

Washer

Washer, insulating
Tube - €électric shut off
Tube - €electric shut off
Spring

Spring Sleeve

Arm, shut-off

Frame assy - electric shut off
Screw

Washer

Screw

Washer

Lever - shut off

Screw - stop

Nut

Shift assy - shut Off
Cam - shut off

Throttle shaft assy
Screw

Nut

Screw

Retainer

Spring throttle override
Stop lever fitting screw

. Lever assy - throttle

Washer

Washer

seal

seal

cap

Spacer

Spacer

Lever - throttle shaft
Hook assy - linkage
Screw - gap adj.
Washer

Linkage

Hook - linkage

Spring - linkage

Plug

Plug - adjusting
Sleeve - press regulating
Packing, preformed
Screen inlet

Sed - flat

Ring, retaining
Spring pressure regulating
Piston, regulating
Seal, regulating piston
Regulating deeve assy
End plate assy

14-40 Change 1

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.

8b5.
86.
87.
88.
89.
90.
1.
92.
93.
4.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
108.
107,
108.
109.
110.
111.
112.
113.
114.
115.
116.

Plate - end

Screw

Washer, lock
Washer, flat

Disk thrust

Pin

Spring - blade

Spring - blade

Blade - transfer pump

Blade - transfer pump
Blade - transfer pump
Blade - transfer pump

Seal - transfer pump

Liner - transfer pump
Adjusting cap - speed droop
seal

Guide, control rod

&g
Clip

Control rod assy - speed droop

Spring - governor

Nut - pivot shaft

Nut - pivot shaft

Seal - pivot shaft

Seal - pivot shaft

Shaft - pivot

Arm - governor

Piston assy - damper

Barrel assy - damper

Spring - damper -
Washer  ~

Arm assy - metering valve

Shim

Valve - metering

Spacer

Shim

Plug piston

seal

Seal

Piston

Plug, advance screw hole

Seal

Pin - advance

Screw - head locating

Seal

Seal

Seal - Piston ring expander

Ring - piston

Spring/s advance

Washer

Ring - retaining

Plug - piston (power)

Screw - trimmer

seal

Nut - trimmer screw lock

cap
Weight, governor

117.

118.

119.

120.
121.

122.
123.

124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.

146.
147.
148.
149.
150.
151.
152.
153.
154.

155.

156.
157.
158.
159.

160.

161.
162.
163.
164*
165.
166.

Sleeve, thrust

Washer

Ring, rotor retainer
Retainer/s - rotor
Ring, governor retainer
Cam, ring

Governor weight

retainer

Gasket

Screw - fuel adj.
Screw - fuel adj.
Spring, leaf

Spring, leaf

Roller

Roller

Shoe

Shoe

Plunger

Plunger

Screw - connector
Washer

Washer

Screw - delivery valve
stop

Spring

Vave - delivery
Rotor

Seal, hydraulic head
Hydraulic head
Hydraulic head & rotor
assembly

Screw - head locking
Screw - head locking
Screw - timing plate
Screw - timing plate
Cover - timing
Cover - timing

Gasket - timing plate
Gasket - timing plate
Screw - plug torque
hole.

Washer - plug torque
hole.

Screw - name plate
Plate - identification
Stop - throttle

Screw - plug, torque
hole.

Washer - plug, torque
hole.

Sed - pilot tube

Shaft assy - drive
Seal - drive shaft

seal

seal

Housing assy
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ME 6115-545-34/14-21 (3)

Figure 14-21. Fuel Injection Pump Assembly (Sheet 3 of 7)
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Figure 14-21.  Fue Injection Pump Assembly (Sheet 4 of 7)
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Figure 14-21. Fuel Injection Pump Assembly (Sheet 6 of 7)
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(11 ) Drive shaft. Inspect the shaft for undue
wear or cracking. Check the shaft diameter where
the governor thrust sleeve (117) dides for scoring.
The drive shaft seal grooves must be absolutely
smooth for the seals to function properly. Check
for alignment of timing roll pin on splined drive
shafts.

(12) End plate. Check the regulating piston (55)
for freedom of movement in the sleeve (49). Check
al threads for damage. The inlet screen (51 ) must
be inspected for damage. All dirt or rust must be
removed from the screen. Do not attempt to re-
move liner-locating pin unless obviously damaged.

(13) Governor arm damper. Check the governor
arm damper assembly for free movement of the pis-
ton (87) within the barrel (88 ). Inspect for chipping
of the piston and for scratches on the piston or
barrel inside diameter. The bleed orifice in the
barrel should permit free fuel flow when the piston
is inserted. Replace individual components as nec-
essary.

b. Repair.

(1) Replace transfer pump blades (67-70) if de-
fective. Always replace both blades if one is defec-
tive.

(2) Replace &l parts worn beyond alowable
limits or found to be defective during inspection.

(3) During rebuild of pump, replace all springs,
plungers, pistons, metering valve, vent wire, and
cam roller and shoes, only if damaged.

14-45. Fuel Injection Pump Reassembly and Adjust-
ment. Reassemble the fuel pump in the reverse
order of the numerical sequence [n_figure 14-P1 pay-
ing particular attention to the following.

a. All parts must be thoroughly flushed in clean
oil asthey are being reassembled. Cleanliness is
most important. All seals and gaskets must be re-
placed, whether visibly damaged or not.

CAUTION

Install piston seal dry - do not use
grease on the seal.

b. Insert regulating piston seal (56) into the lower
end of the regulating sleeve assembly (57), far enough
to expose retaining ring groove. Install retaining
ring (53).

¢. Rinse in clean oil and install regulating piston
(55) and spring (54) into the sleeve, making sure
that the piston dlides to the bottom of the sleeve bore
without binding.
CAUTION

Check for tightness of the orifice plate

14-48

and replace adjusting plug if plate
is found loose.

d. Install end plate adjusting plug (48), turning in
until all threads are just below port “A”.

e. Insert regulating sleeve assembly (57) into its
bore in the end plate (59).

f. Fit the transfer pump thrust disk (63) to the
end-plate (59). The thrust disk may be reversed if
one side appears worn or scratched. A small
amount of grease will hold the disk in position during
assembly.

g. Flush distributor rotor (142) in clean oil and
assemble to the bore of the head with a dlight rotary
motion. Do not use force. Binding or stickiness
indicates dirt. Remove rotor and rinse once more.

h. Flush the hydraulic head (144) and distributor
rotor (142) thoroughly in clean oil and assemble,
while immersed in oil, with a slight rotary motion.
Under no circumstances should any force be used.
Do not handle the rotor shank with the fingers.

i. Place the hydraulic head and rotor assembly
(143 in the holding fixture. Insert the plungers
(133, 134) and the leaf springs (127, 128). Insert
the rollers and shoes and check for freedom of
movement.

j . Ingtal the centrality gauge, placing the in-
dicator pin in the metering valve bore and securing
with a head locking screw. Use a connector screw
washer under the head of the screw. Loosen the
dial indicator retaining screw and slide the indicator
to its outer limit. Install head fitting hand tight and
connect to a supply of clean, filtered, compressed
air. Regulate the air pressure to 40-100 psi.

k. The correct roller-to-roller dimension is
1.977 + .0005". Set both sets of rollers (129, 130)
as required adjusting each leaf spring (127, 128) alter-
nately. Since each roller shoe (131, 132) for a given cyl-
inder is controlled by a separate leaf spring, it may be
necessary to invert or interchange leaf springs to ob-
tain correct dimensions on both sets of rollers. Roller
settings of both cylinders must be within .003" of each
other.

1. Check centrality of the rollers (to assure that
each one starts its pumping stroke at the same time)
as follows a) Rotate distributor rotor until one
roller is aligned with dial indicator plunger. Slide
indicator inward until plunger depresses at least
.010". Lock indicator retaining screw. “Zero” in-
dicator on high point of roller by rotating knurled
dial. b) Rotate distributor rotor (either direction)
until the next roller depresses dial indicator plunger.
Allowable centrality is + .002" (total .004 “). Before



making any correction, check and record centrality
of al four rollers. c) If roller centrality is beyond
specified tolerance, rollers anti/or shoes can be
interchanged. Recheck centrality after each change.
Be sure to recheck roller-to-roller dimension as in
step k above.

m. Place the cam ring atop the hydraulic head
with the directiona arrow pointing clockwise. Re-
member that pump rotation is always expressed as
viewed from the drive end. The pump will not de-
liver fuel with incorrect assembly of the cam ring.

n. Place the governor weight retainer (123) in
position over the drive on the distributor rotor.
Make sure the assembly marks on the weight retain-
er and the distributor rotor line up with each other.
Assemble the snap ring to its groove with the snap
ring pliers.

0. While holding this assembly carefully together
so file rotor will not fal out, invert the entire unit
so that the governor weight retainer engages the bar
on the holding fixture.

p. Install delivery valve (141) making sure that it
operates freely in its bore. Install delivery valve
spring (140) and a new delivery valve stop (139). The
stop screw (138) internal hex has one end which is
dightly relieved to clear the delivery valve stop. Be
sure it faces down. Start the stop screw using the
hex head end of the delivery valve extractor and finish
tightening with a torque wrench to 85-90 inch-pounds.

g. Insert the two rotor retainers (120) by lifting
the head up dlightly so that the inside face of the head
is flush with the rotor end. Position the retainers
and ingtall the retaining ring (119).

r. Insert the transfer pump liner (72) so that the
large gdlot is in line with the head-locating screw hole,
and the letter “C”", which signifies pump rotation,
faces up. This will correctly position the liner locat-
ing slot to accept the locating pin in the end plate.

s. Carefully p lace the transfer pump blades (67-
70)-in their slots in the transfer pump rotor. With
one finger, rotate the liner several times to test for
bind. Return the liner to correct position.

t. Insert the transfer pump seal (71) and mount
the-end plate (59) so that the inlet fitting is in line
with the metering valve bore, The locating pin will
now line up with the locating slot in the liner. If
these are 180 out of alignment, check the end plate
for correct location of the pin as to pump rotation
(C is on the outside of the end plate). Fasten loosely
with four screws (60) and washers (61, 62); do not
tighten screws.

u. Slip the head and rotor assembly (145), drive
end-up, into open end of holding fixture. Place the
slx governor weights (116) in their sockets with the
slots facing the bore of the assembly. Place the gov-
ernor sleeve thrust washer (118) against the governor
thrust sleeve (117) so that the chamfered edge faces
the sleeve. Insert the forefinger into the bore of the

deeve and washer, holding them together, and in-
sert them into the slots of the governor weights by
tilting the weights dightly back. The tab on the
thrust sleeve flange should face upward. Sight
across the tops of the assembled weights to ascer-
tain correct positioning. One weight higher than
others indicates incorrect assembly of the thrust
washer.

v. Place the governor arm (86) in position with
the—fork for the governor linkage hook facing the end
plate. Insert the pivot shaft (85) (knife edge facing
end plate) and assemble the two seals (83, 84) and cap
nuts (81, 82). Tighten the cap nuts simultaneously to
a torque of 35 to 40 inch-pounds.

w. The hydraulic head arid rotor assembly (145),
including the transfer pump, cam ring (122), governor
weight retainer (123), weights (116), governor thrust
deeve (117), and washer (118), should now be assem-
bled into the housing.

X. Cover shaft knurls with tape and install a new
seal (143) on the hydraulic head. Rotate the cam
ring so that the threaded hole is in line with the
metering valve bore. This will insure proper posi-
tion of the cam. Apply a light film of clean grease
around the inside edge of the housing to aid in
assembly.

y. Grasp the hydraulic head firmly in both hands
and insert it into the housing bore with a dlight ro-
tary motion. Do not force.

z. If the assembly should cock during insertion,
withdraw and start over. This is particularly impor-
tant, as cocking can cause particles of metal to be
shaved off the housing and left in the pump, causing
serious damage in operation.

aa. When inserting, make sure the assembly is
wrong into position past the hydraulic head seal (143).
Failure to do this might cause damage to the sed,
resulting in leakage. When the head and rotor are
finally assembled in their approximate location, ro-
tate them until the head locking screw holes line up
with their corresponding holes in the housing. In-
sert the head lotting screws (146, 147) finger tight.

ab. Invert the pump and holding fixture in the vise
so the bottom faces upward.

a. Insert and tighten the head locating screw (103).
ad. Ingtall seals on piston plugs (96, 111).

& Ingtall piston ring sea (106) and piston ring.
af. Assemble advance adjusting screw (112)
(trimmer), advance spring (108) and spring washer
(109).

ag. Place trimming screw (112) and spring as

sembly (108) in piston cavity (power side) and secure
with retaining ring (110).

14-49



ah. Using the piston ring installing tool, slide
power piston plug (96) over piston (99) until the ad-
vance adjusting screw (112) enters threaded hole in
plug.

ai. Insert screwdriver into advance adjusting
screw and turn out screw until approximately one
half inch protrudes from plug. Do not turn plug on
piston as piston ring damage may result.

3. Slide assembled piston and plug into advance
bore at “C” side of advance housing and thread plug
until the cam pin bore is aigned with pin bore of
cam.

ak. Ingtall advance pin (102).

al . Place advance spring (108) into piston cavity
and thread the spring side piston hole plug (111) into
advance housing.

am. Tighten both plugs and install adjusting screw
nut (114) and seal (113).

an. Turn the pump back to its origina position (top
upward) in the vise.

20. Install the metering valve (93) and shims (95)
into its bore. Depress and rotate the valve severa
times to insure freedom of movement. If vave
sticks, lap it in carefully with clean oil. Never sand
or polish off the specia surface treatment provided.

ap. Pull back on the governor linkage hook (45),
stretching the spring just enough to connect the hook
correctly to the fork on the governor arm (86).
Position the opposite end over the pin on the metering
valve arm (91 ). Check al of the governor parts again
for freedom of movement.

ag. With end plate removed (59), assemble the
speed droop control rod assembly (79) through
threaded hole from inside of pump housing.

ar. Slide speed droop guide (75) with O-ring
seal (77) assembled over end of rod (79) and
thread into rear of housing. Do not overtighten;
allow O. 010" clearance between guide (75) and
pump housing face,

as. Insert clip (78) into hole at end of rod (79).

at. Assemble seal (74) to groove at end of guide
(75)—and adjust speed droop cap assembly (73) over
seal.

au. Install end plate making certain locating pin
enters slot in transfer pump liner. Assemble flat
(61) and lock (62) washers four end plate screws (60)
and tighten to 35 inch-pounds.

av. Thread five full turns of spring (80) onto speed
droop rod assembly (79). Slip free end of spring

(80) o er formed ends of governor arm (86) with the
bent-in ends of the spring between the two tabs.
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NOTE

The apparent looseness in the governor
parts 1s normal. Lost motion is im-
mediately taken up as soon as the pump
rotates.

aw. Assemble the throttle shaft assembly (26) and
lever assembly (32) partialy through its bore in the
housing. Slide the spacer bushing (38) and throttle
shaft lever (40) over the throttle shaft so that the
projection on the throttle shaft lever bore engages
the keyway on the shaft. Position the forked end of
the throttle lever so that it straddles the guide stud.
Apply a light coat of grease to the throttle and shut-
off shaft seals (35, 3 6). Assemble the shut-off
shaft assembly (24) from the opposite side with a
dlight rotary motion. So as not to damage the sedl,
firmly seat the two levers. Locate and seat the shut-
off cam (25).

ax. With the throttle lever in wide open position,
check the clearance between the rear of the shut-off
shaft (B) and the vertical tab (A) on the linkage hook.
This clearance should be O. 250 inch. (Sed_figurd
[14-22)

NOTE

Adjustment of this clearance in the pump
is made by changing the effective length
of linkage hook.

ay. With adjusting screw (C) tight, apply a dlight
pressure to tab (A). At the same time rotate pump
one or two complete revolutions to assure that link-
age is in full forward position. Loosen adjusting
screw (C) and dlide linkage to maximum open length.
Insert linkage gauge between vertical tab (A) and
shut-off shaft (B) and slide linkage hook together
from rear until face of tab is flush against gauge.
Tighten adjusting screw (C). Check adjustment and
reset if required.

az. Check al governor parts for freedom of move-
ment. Assemble a new seal (6) to cover (4), and in-
stall cover on pump, tightening the three retaining
screws (1) securely.

14-46. Solenoid Inspection and Repair.

a. Crank engine and check for 24 Vdc across sol-
en~d leads on top of injection pump.

b. If voltage exists, loosen an injector coupling
an~check for full line of fuel. If fuel is not available,
solenoid has failed.

¢. Remove the cover contact nuts (7, 8) and
was¥eers (9, 10) and work the solenoid assembly out
of the cover. Remove the shut-off spring (13) guide
(14), and arm (15).

d. Examine the solenoid visualy for cracks and
sw~ling in the encapsulating material and looseness
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Figure 14-22. Throttle Linkage Adjustment

of the contact screws. Check the solenoid for a com-
plete circuit with an ohmmeter.

e. Assemble the shut-off arm (15) and spring (13)
and guide (14) to the coil. Before installation of the
solenoid assembly to the cover is made, adjustment of
the arm travel and spring tension should be carried
out as illustrated in[figure 14-23. Install new insulating
tubes (11, 12) to both contact screws. Insert the assem-
bly into the governor control cover as a unit. Replace
the insulating washer (10) and assemble the contact
nuts (7,8) (20-25 inch-pounds). Mount the cover assem-
bly, with new cover sea (6), to the pump and tighten
securely.

f. With the pump mounted on the test bench, the
electrical shut-off device must be checked with 24 Vdc
and wide open throttle at the following speeds:

(2) 400 rpm

(2) Full load governed speed

(3) High idle (shut-off only)
NOTE

If use of automotive type batteries is im-
practical, a good, heavy duty battery
charger can be used as long as voltage can
be selected and will hold with minimum
drop (1/2 volt max. ) during application to
the solenoid coil. Use of small, inexpen-
sive trickle chargers is not recommended,
since a voltage drop of 2-3 volts can be
expected when current is applied to the

coil. This can result in questionable
operation and rejection of good coils
under some conditions. Do not attempt
to check solenoid operation with the
cover removed from the pump. The
governor linkage spring aids operation
when the cover is assembled.

g. Reassemble solenoid.
h. Install solenoid on fuel injection pump.

i. On equipment test. Energize solenoid with
24 Vdc. If a clicking sound is heard, then the sole-
noid is operating.

14-47. Variable Speed Droop Device.

a. Remove the cover, shut-off cam, shut-off
shaft assembly, throttle shaft assembly, throttle
shaft lever, and governor linkage hook. Remove end
plate assembly.

b. Remove the adjusting cap (8, [fig—14-24) by
pulling to the rear of the pump. With a pair of needle-
nose pliers, remove the control rod clip (4). Do not
bend the control rod. Loosen and remove the control
rod guide (6), “O" ring (5) and guide washer (1 5).
Disengage the governor spring (2) from the governor
arm (1) and remove the governor spring and control
rod assembly as a unit.

c. Examine the governor spring for distortion and
the-spring guide and bushing for excessive wear.
Replace the two seals on the control rod guide.
Check control rod for straightness and replace, if
needed.

d. Insert the control rod assembly (3) through the
threaded hole from the inside of the housing. Slide
the control rod guide (6), O ring (5) and guide (9) over
the end of the control rod (3), and thread into hous-
ing. Tighten securely. Insert clip (4) into the con-
trol rod end being careful not to bend the rod. Slide
the adjusting cap (8) over the new seal on guide (6).
Thread five full turns of governor spring (2) onto the
spring guide (9) with the spring guide and bushing (10)
against each other as shown in[figure 14-24] Slip the
free end of the governor spring over the formed ends
of the governor arm (1) with the bent end of spring
between the two tabs.

e. Install the end plate, throttle shaft assembly,
throttle shaft lever, shut-off shaft assembly, and
shut-off cam. Adjust low idle adjusting screw so
bushing (10) just touches rod guide and forked end of
throttle shaft lever straddles and engages flats on
bushing. Replace cover. The speed droop assembly
is now positioned for minimum droop.

f. During bench test, make normal check of out-
put, metering and transfer pump pressure at full load
governed speed as called for i - High
idle adjusting screw should be backed all the way out
and throttle held open as far as possible. Rem

raph[14-48] for bench test of fuel injection pump. See
[ﬁag@é_%]while making adjustments an speed droop.
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14-48. Fuel Injection Pump, Bench Test.

a. The following bench test procedure is based on
the following conditions.

(1) Injection lines. Two standard line sizes;
1/16 inch I. D, by 20 riches and 3/32 inch 1.D. by 20

inches long.

(2) Fuel. The readings are based on fuel with a
viscosity of 34-36 SSU at 100° F.

(3) Euel Temperature. 110-115° F.

(4) Nozzles: part number 12SD12 adjusted to an
opening pressure of 2500 psi (175 ATS).

b. Use diesel injector pump test stand and pro-
ceed as follows

(1) Mount the pump securely with a suitable
adapter. A drive adapter, usually with a ball bear-
ing, supports the shaft. This pump must be tested
using an intermediate support bearing. Install high
pressure injection lines using new gaskets. Leave
fuel line connector screws at pump and injection
line nuts at nozzles loose. Install inlet and return
lines and transfer pump pressure gauge. Use a re-
striction fitting on the return line. The pump comes
with one installed.

(2) Set counter and tachometer switches to

clockwise position. Remember that the test stand
tachometer registers pump speed.
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Table 14-2. Fuel Delivery

Pump rpm Delivery Pressure
900 113-118 mm’ 60-65 psi (hold)
600 121-126 mm’ 45-50
(high idle) 918 15-17 mm’

(3) Start stand at lowest speed and check for
clockwise rotation. Move throttle to full-load posi-
tion. When transfer pump picks up suction, alow
fuel to bleed for several seconds from loosened con-
nector screws. Likewise, alow fuel to bleed from
loosened injection line nuts. Tighten securely.

(4) Operate Pump at 500 rpm for 10 minutes.
Dry off completely with compressed air. Observe
for leaks and correct as necessary. Back out the
high idle stop screw and torque screw.

NOTE

The inlet to the transfer pump should
never be pressurized during bench testing.

(5) Close vave in supply line -transfer pump
must pull at least 18 inches hg at 200 rpm.
If it does not, check for air leaks on suction side or
malfunction of end plate and transfer pump parts.

(6) Fill graduates to bleed air from test stand
and to wet glass.

(7) Observe return oil. Return should be at
rate of 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.

(8) Operate at the 900 rpm with wide
open throttle and observe transfer pump pressure.
Adjust pressure-regulating spring plug to raise or
lower transfer pump pressure.

(9) Check for minimum delivery at crank-
ing speed of 75 rpm. The delivery rate should
be a minimum of 65 mm’/s at a minimum of 8 psi.

(10) Operate at 918 rpm. and adjust high idle
screw to obtain 20-25 percent of full-load fu
deliver y.

(11 ) Adjust the low idle screw, if used, to
a low idle delivery of 10-12 cc/1000 strokes at
500 rpm.

12) Check the cam position at specified points
in th(e si)eed range given l?nlm Attainpall
speeds by first running at a higher rpm, then reduce
to normal operation speed. Adjust trimmer screw,
or shim, as required, to obtain proper advance
operation. Each mark on the timing window is

14-54 Change 1

2 pump degrees (4 engine degrees).

13) Record fuel delivery at check points shown
inl_t_al%lE_l)@]

NOTE

Roller settings should not be readjusted
on the test bench. Micrometer and dial
indicator settings provide more consis-
tent, accurate results in performance.
Variations in test benches, nozzles,
lines, and fuels in different areas some-
time result in inaccurate flow readings.

(14) Recheck delivery at 900 rpm checkpoint.
(15) Check governor cutoff at 950 rpm.
(16) Speed droop device test and adjustment.

a) After norma pump test, check full-load
governor regulation by moving the throttle lever tow-
ard the closed position until the pump is “on governor”
at full-load speed. 1800 (60 Hz), 1500 (50 Hz), 2000
(400 Hz). This will be indicated by a difference in de-
livery sound and a slight reduction of fuel delivery
(1-2cc/1000 strokes) when a “draw” is taken into the
graduates. Hold the throttle in this position with the
standard vernier rack positioner supplied with most
test benches. Do not position throttle by means of
high- speed adjusting screw.

(b) Increase test stand speed. Record speed
where fuel delivery falls to 116-120 cubic millimeters
per stroke (1500 rpm or 50 Hz) or 114-118 cubic miIIi-I
meters per stroke (1800 rpm or 60 Hz). This speed is
known as no-load speed and should not be higher than
the percentage or the high idle speed 1836 rpm (60 Hz),
1545 rpm (50 Hz). If, for example, the unit operates
at 1500 rpm full-load and 3 percent regulation is re-
quired, no-load speed will be:

1500 x 0.03=45
1500 + 45=1545

116-120 cubic millimeters per stroke at 50 Hz;

At 1545 rpm, the pump should not deliver more than
114-118 cubic millimeters per stroke at 60 Hz. I

(c) If high idle, no load speed, as described
above, is too low, adjust by means of the knurled
knob at the rear of the pump housing. This is the
droop adjustment. The knob should be turned clock-
wise to raise the no-load speed 1836 rpm (60 Hz);
1545 rpm (50 Hz).
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NOTE

After each droop adjustment, check full-
load delivery and reposition the throttle
lever dlightly as needed to compensate

for any change in full-load fuel delivery.

(d) Disconnect vernier rack positioner.
Hold throffle lever as far open as it will go with
high- speed adjusting screw backed out. Increase
test stand speed to 10 percent above full-load
speed (900 rpm).

() Turn high idle adjusting screw in (clock-
wise) until fuel delivery is 20-25 percent of full-load
guantity (900-990 rpm). Lock adjusting screw in this
position. This prevents accidental overspeeding in
the event that speed droop needs further adjustment
on engine. Do not change droop setting.

(f) Seal al throttle and shut-off lever ad-
justing screws with lead plomb.

(9) If fuel pump is to be used for 400 Hz
| application, reset high idle speed screw to 1125 rpm.

(17) Speed droop adjustment installed on engine
(60 HZ application).

(8) after priming fuel system, start and
warm engine to operating temperature.

(b) with full-load applied and engine opera-
ting at rated speed, droop may be determined by re-
moving load and noting no-load speed or frequency.

(c) Droop may be adjusted by turning knob
clockwise to increase, counterclockwise to decrease.
A minor correction of throttle position will aso be
necessary.

14-49. Fuel Pump Installation, Fuel Pump and
Engine Timing.

a. Insure that the number 1 piston is on its com-
pression stroke. This can be determined by removal
of the cylinder head cover so valve action can be ob-
served.

~ (1) Bar the engine over by hand until number 6
cylinder "exhaust valve is nearly closed and number 6
cylinder intake valve is just beginning to open. This
will position number 1 cylinder near the top of its
compression  stroke.

(2) To be sure that al slack is out of the timing
gears, back up the engine (counter clockwise) past the
24° BTDC timing mark and again come up to the tim-

ing mark (24° BTDC) in the direction of norma engine

rotation (clockwise when viewed from the front) [fig]

[T4-25] View A).
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NOTE

During assembly of the engine or replacement
of any of the timing gears it is necessary to
align the timing marks as indicated in

View B).

b. Remove timing window cover from the fuel in-
jection pump. With a clean, wide bladed screwdriver
or the pump drive shaft inserted into the drive end of
the pump rotate the distributor rotor until the timing
line on the weight retainer hub registers with the line
on the cam as indicated in ( View C).

c. Install drive shaft by greasing shaft seals with
clean grease. Do not roll ‘seals over as shaft is in-

serted into pump. Slot in pump end of shaft should
mate with tab on pump rotor pin.

d. Mount fuel pump and adapter in position on
engine and secure pump and adapter with mounting
bolt s.

NOTE

New injectipn pumps received from supply
have a high idle adjustment of 1860 rpm for
60 HZ applications. Installation on 400 HZ
generator sets requires resetting the high
speed adjustment screw (12[figure 14-24) to
2250 rpm. Adjustment is accomplished using
an engine speed tachometer with actuater
rod (3,[0gure T3-T) disconnected, the shutoff
lever, (21[figure 14-21) in the on-fuel condi-
tion then manually operating the throttle
lever, (32, against high speed
stop.

e. Connect throttle and shut-off linkage.

f. Connect fuel supply, return, nozzle leak-off
lines and High pressure lines.

g. Before installing fuel pump drive gear, inspect

fuel pump drive shaft and remove any burrs if
necessary.

h. Install woodruff key and coat fuel pump drive
shaft with engine oil.

i. Position fuel pump drive gear on shaft so keyway
in gear lines Up with the woodruff key.

j- Install nut and lockwasher to secure drive
gear and tighten to torque of 35 to 40 foot-pounds.

k. Replace thrust button and spring on drive
shaft.

J. Replace timing gear inspection cover.

14-50. Equipment Test.

If the fuel injection pump has been repaired or re-

placed refer to[Chapter 16] Section 11 and conduct
the following equipment tests.




a. Frequency and voltage regulation, stability,
and-transient response test, short term. Refer to

paragraph 16-15

b. Freguency adjustment range test. Refer to

aragraph  16-16!

Section IX. TURBOCHARGER

14-51. General.

a. The turbocharger is an exhaust driven blower
used to boost the power output of an engine over that
of a naturally aspirated engine by increasing the sup-
ply of ar to the cylinders. The turbocharger incor-
porates a single stage radial inflow turbine whedl,
mounted on a common shaft with a single stage cen-
trifugal compressor impeller. It has a one-piece
center housing with floating sleever type bearings,

a turbine housing, and a compressor housing.

b. The turbocharger responds to engine load
demands by reacting to the flow of expanding exhuast
gases and supplying a correlated volume of air to the
engine cylinders. During a heavy load/lugging
operation, the increased flow of exhaust gases turns
the turbine wheel faster, causing the compressor
impeller to turn faster to supply more air to the in-
take manifold, Conversely, when engine load is light
and the radial flow of gases within the turbine de-
creases, the turbocharger compressor reduces the
supply of air to the intake manifold.

c. The turbocharger bearings are lubricated and
cooled by filtered engine oil circulating through the
center housing under normal oil pump pressure. This
oil is supplied to the center housing through an ex-
ternal line through the engine main ail filter. Oil
returns to the crankcase through an externa line
which extends from the bearing housing to the side of
the cylinder block.

d. The turbine of the turbocharger is part of the
exhaust system. The exhaust manifold on a turbo-
charged engine is in three sections with the front and
the rear sections inserted into the center section.
The manifold is sealed to the exhaust parts of the
cylinder head with a steel gasket and secured in
place with capscrews and lock washers.

14-52. Turbocharger Removal and Disassembly.

CAUTION

While turbocharger is off engine, keep
all manifold openings covered to prevent
entry of foreign objects.

a. Refer to Operator arid Organizationa Mainte-
nance Manua for symptoms and isolation of malfunc-
tion of the turbocharger.

b. Refer to Operator and Organizational Mainte-
nance Manua and remove turbocharger,

c. Disassemble turbocharger in the numerical
sequence illustrated in[figure 14-26

CAUTION

Do not rest the center housing with the

included stationary and rotating parts on
the compressor impeller. Weight of the
complete assembly will damage the im-
peller blades.

d. Mark the relative positions of the compressor
and-turbine housings to the center housing to facilitate
reassembly.

e. Apply penetrating oil, or diesel fuel, to the
bolts that secure the turbine housing and backplate
to the center housing.

f. Remove the compressor housing. If necessary,
tap the housing lightly with a soft hammer to loosen
it. Remove the diffuser (3).

g. Record the shaft radial movement and shaft
end play.

(1) Check shaft end play as follows: (Specified
end play .001" to .0042".

. (@) Clamp the turbine housing flange in a
vise.

(b) Use either a clamp or magnetic base dia
indicator .

(c) Place indicator contact point on end of
impeller shaft.

(d) Press up on turbine wheel to force the
impeller to extreme up position; record indicator
reading.

(e) Press down on impeller; again record
indicator leading.

(f) The difference between the readings is
the end play,

(9) End play should be from .001" to .0042".

(h) Record the end play, This will be used
to determine if thrust plate assembly or thrust bear-
ing need to be replaced.

(i) If end play exceeds .0042", it indicates
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that thrust collar thrust bearing, or thrust bearing
surface of the back plate assembly are worn. If end
play is less than .001", it indicates a carbon build-
up behind the turbine wheel. Unit must be disas-
sembled and condition corrected.

(2) Check the shaft radial movement (specified
radial movement is .003” to . 007"). Proceed as
follows:

(8) Attach a dia indicator adapter to the ail
discharge outlet, or fabricate an adapter by threading
the end of a rod approximately 8* long. Secure the
rod to the turbine housing. Attach the dial indicator
with appropriate extensions to the adapter.

(b) Position the point of the dial indicator,
through through oil discharge outlet, on the center of the
impeller shaft.

(c) With one hand on the compressor im-
peller and-one hand on the turbine wheel, pull the
shaft up against the indicator. Record the indicator
reading.

(d) With one hand on the impeller and one
hand on the turbine wheel, push the shaft down, away
from the indicator. Record the indicator reading.

(e) The difference between the readings re-
corded in steps (¢) and (d) will be the total shaft radial
movement. Repeat the procedure several times be-
fore accepting a final figure.

(f) If the radial shaft movement exceeds
,007”, it is an indication of shaft or bearing wear,
or that the bearing bore in the center housing is worn.
The unit must then be disassembled and reconditioned.

h. Use a dliding “T” handle and a 3/8 inch, 12
point socket and remove the locknut (8). Hold the
“T” handle at the ends to prevent bending of the shaft.

i. Twist and pull up to remove the compressor
impeller (9).

j- Remove the metdlic sea ring from the groove
on the turbine impeller shaft.

k. Remove the thrust bearing (17) and thrust
collar (16) as a unit. Separate bearing and collar.

1. Remove the metalic sealing ring (20) from the
thrust collar (16)

NOTE

Since the outer bearing retainers and
bearings may be removed from either end

of the center housing, it is not necessary

to remove inner bearing retainers unless
inspection reveals them to be damaged or
unseated. Always replace bearing retainers.

m. Remove outer bearing retainers with a sharp
pointed tool such as an ice pick; use a twisting motion.
Use care to avoid scoring bearing or bearing bore.

14-53. Turbocharger Cleaning and Inspection.

Refer to Operator and Organizationa Maintenance
Manual.

14-54. Turbocharger Repair,

a. If the turbocharger is damaged due to lack of
lubrication and results in bearing seizure, or if the
impellers are damaged due to foreign objects passing
through the turbine or compressor, the damage will
be extensive and require replacement of the rotating
parts and possibly the replacement of the center
housing. This must be determined by inspection.

At the time of engine overhaul the turbocharger must
be disassembled and all parts inspected.

b. Burnish or polish out minor surface damage
using silicon carbide abrasive cloth for aluminum
parts and crocus cloth for steel parts;, clean before
reassembling with cleaning solvent Federal Specifi-
cation P-D-680,

c. At time of repair or overhaul, replace rubber
seal ring, metallic seal rings, bearing retainers, and
lock plates.

d. Make certain all parts are thoroughly clean
and-work bench area is clean and free of any abrasive
material before proceeding with inspection of indi-
vidual parts.

e. Replace bearings if they indicate signs of
scoring, nicks, shellac-like deposits, or other
foreign matter. Use a micrometer and telescoping
gauge and measure the diameters. The bore of the
impeller shaft bearings must not exceed 0.4019
inch and the outer diameter must not be less than
0.6182 inch. Replace bearings at time of overhaul.

f. The thrust bearing must not show any signs of
scoring or foreign matter deposit on the grooved
side. Measure the thickness at three places along
the collar bore. The measurement must not be more
than 0.1720 or less than 0.1711 inch. Replace the
thrust bearing at time of overhaul.

0. The bore for the metallic seal ring must not
indicate signs of scoring or roughness. The sed
bore must be clean and smooth. The size of the bore
must not exceed 0.5015 inch. Replace if this mea
surement is exceeded.

h. Make certain that the turbine and compressor
housing are clean and have no internal obstructions
that could impede the flow of gases. Replace
damaged housing.

i. The compressor impeller must not show any
signs of rubbing with either the compressor housing
or the backplate. The bore must be smooth. The fit
should be 0.0002 inch to 0.0004 inch. The blades
must be totally free of dirt or any other foreign sub-
stance. The blades must not be bent, cracked, or
eroded to a feather edge. Replace compressor im-
peller if these requirements are not met.
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j- Oil passages in the thrust collar must be open
and-clean. The thrust faces must not be warped or
scored. The ring groove shoulders must be free of
step wear. The bearing area width should not exceed
0.1758 inch. The ring groove width must not exceed
0.0665 inch. Check the clearance between the thrust
collar and the thrust bearing with a feeler gauge.
Clearance should be between 0.001 and 0.004 inch at
three spots. Replace thrust collar if requirements
are not met.

k. Inspect the shroud for cracks, signs of erosion,
damage caused by rubbing, and distortion. Replace
shroud if damaged.

1. The turbine wheel must not reveal any signs of
rubbing and the vanes must not be cracked, nicked,
or eroded to a feather edge. The shaft must not show
any signs of scoring, scratching or overheating. Use
a micrometer to measure the shaft journals. Replace
turbine wheel and shaft if damaged. The journals
must not be more than 0. 003 inch out of round, and
the diameter must not be less than 0. 3992 inch. The
sealing ring groove walls must be free of step wear.
The sealing ring hub outer diameter is 0. 682 to
0. 683 inch. Ring groove width is 0.0645 to 0.0665
inch. Replace excessively worn journal.

14-55, Turbocharger Reassembly and Installation.
NOTE
The tools and workbench must be kept
clean at al times during the reassembly
to prevent the entrance of dirt or foreign

matter. All parts must be free of nicks,
burrs, scoring, and foreign matter.

a. If the inner bearing retainers have been re-
moved from the center housing, install new retainers.

b. Place the center housing on end on the bench.

¢, Oil one of the bearings and place it against the
inner bearing retainer.

d, Install the outer bearing retainer.

e. Invert the center housing and install the re-
maining bearing and retainer in the same manner.

f. Insert the turbine and shaft assembly, with
new—metallic seal installed, into a suitable holding
fixture.

g. Place the turbine shroud on the shaft.
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h. Oil the shaft journals. Apply a light, even
coat of oil.

i. Place the center housing assembly over the
shaft. Press down to seat the metallic seal ring.
Rotate the housing to assure proper seating.

j- Ingtal a new metallic seal on the thrust collar.

k. Insert the thrust collar in the thrust bearing so
that the metallic sea ring end of the collar is on the
smooth side of the thrust bearing.

1. Install the thrust bearing and collar assembly.
Place the thrust bearing over the pins on the center
housing. The bearing will fit only one way. Press
down to seat.

m. Install a new rubber seal ring.

n. Make certain the thrust spring is installed in
the backplate.

o. Install the backplate. Use care not to damage
the--metallic sealing ring on the thrust collar. Install
the lockplates. Tighten the bolts to 40-60 inch-pounds
torque. Bend up the locking tabs.

p. Install the compressor impeller. Use a
twisting motion to insure that the impeller bottoms
on the thrust collar.

0. Washer face of locknut and the face of the im-
peller must be smooth and clean. Lightly oil the
threads and washer face of the locknut. Install lock-
nut; tighten to 18-20 inch-pounds. Use a diding “T”
handle and further tighten locknut through another 90
degrees.

r. Install the turbine housing, clamps and lock-

plates. Tighten the bolts to 100-130 inch-pounds.
Bend up locking tabs.

s. Refer to the Operator and Organizationa
Maintenance Manual and install the diffuser.

t. Install the compressor housing.

u. Install the V-band clamp. Tighten nut to 40-
80 inch-pounds.

v. Refer to Operator and Organizational Main-
tenance Manual for installation of the turbocharger.



Section X. WATER PUMP AND FAN

14-56. General.

a. The water pump is a centrifugal type pump that
circulates coolant through the engine and radiator.
The pump is mounted on the front of the cylinder
block and is belt driven from the crankshaft pulley.
Coolant is drawn through the inlet opening by the
pump impeller and forced through the outlet in the
backside of the volute and into the cylinder block, and
the lube oil cooler.

b. The water pump shaft and bearing assembly
does not require lubrication because the bearing is of
the sealed-for-life type. A water dinger on the
pulley end of the shaft slings any coolant which might
seep past the seal assembly out the cored opening in
the pump body, thus preventing coolant from coming
in contact with the shaft bearing. The shaft and
bearing assembly is secured in the pump body by a
press fit and a retaining snap ring. The seal be-
tween the impeller and pump body is of the packless
type. The seal assembly is spring loaded and is
pressed into the pump body forming a leakproof seal
at this point,

c. The fan is located behind the radiator on the
front of the engine. The fan is belt driven from the
engine and draws cooling air through the louvered
panel at the rear of the unit and exhausts it through
the radiator core, shutter and grille.

14-57. Removal and Disassembly.

a Water Pump Removal.

Refer to Operator and Organizational Maintenance
Manual.

b. Fan Removal.

Refer to Operator and Organizational Maintenance
Manual.

c. Water Pump Disassembly.

(1) Place water pump in a press and remove
pulley hub.

2 and disassemble water
pump as illustrated.

(3) Place water pump assembly in position on
a press, impeller end up. Make certain the pump
rests on back of pump body and not on the water inlet
or drain hole. Press end of shaft until shaft and
bearing assembly is out of the pump body. Remove
impeller from the pump body.

(4) Drive out seal assembly with a drift pin or
rod and a hammer. ,

14-58. Inspection and Repair.

a. Check condition of pump shalt and bearing
assembly by rotating the bearing. If the bearing

1. Huw 4. Impeller assy
2. Bearing-shaft assy 5. Seal assy
3. Flinger @6. Body
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Figure 14-27. Water Pump

is binding, running dry from lack of lubricant, or
feels rough, the shaft and bearing assembly must be
replaced. If the dlinger is damaged, it must be
replaced.

CAUTION
Do not clean shaft and bearing assembly
in cleaning solvent because the lubricant
will be washed from the bearing.
b. Check condition of the ceramic sea insert
bonded to the pump impeller. If it is rough, cracked,
or chipped, replace the impeller.

¢. Thoroughly clean pump body with cleaning
solvent, Federal Specification P-D-680.

d. Check condition of bearing bore in the body.
Replace pump body if cracks are evident.

e. Replace the water pump seal assembly.
14-59. Reassembly and Installation.

a. Pump Reassembly.

(1) Position pump body on press, impeller end
up. Position seal assembly in the pump body. Place
seal installer tool on the seal and press sea into
pump body, making certain the carbon sealing sur-
face is not damaged.

CAUTION

Face of seal assembly must be free of
oil, grease, and fingerprints before sed
assembly is installed.

(2) Position pump body on press, bearing bore
up. Start shaft and bearing assembly into bore,
dinger end of shaft down. Press shaft until bearing
seats on shoulder in the pump body. The slinger
must be 1-15/16 inches from the end of the shaft
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before installing in the pump body.
CAUTION

Do not force the bearing shaft assembly
into the pump body by putting pressure on
the end of the shaft. Use a tool which
puts the force on the outside race. This
will prevent the possibility of pitting the
races of the bearing by the balls within

it when more force than required is used
to seat the bearing in the pump body.

(3) Position pump on press with pulley hub end
of shaft firmly supported on the press base plate.
Position impeller on upper end of shaft. Using a
collar between the impeller and the press ram, press
impeller on shaft to attain 0.015 inch maximum
feeler gage clearance between impeller and body.

CAUTION
Seal face of impeller must be free of ail,

grease, and fingerprints before installing
impeller.

(4) Position water pump on a press with the
impeller end of the shaft firmly supported on the press
base plate. Use a collar between pulley hub and press
ram because the end of the shaft protrudes beyond
pulley hub; press pulley hub on shaft to within four
inches (x 0.010 inch) between bottom of pump body
and the fan side on the pulley hub flange.

(5) Rotate pulley hub and check for proper
operation of the water pump assembly.

NOTE

A dlight drag caused by mating surfaces
of the seal assembly and impeller is
normal.

b. Pump Installation.

Refer to Operator and Organizationa Maintenance
Manual.

c. Fan Installation.

Refer to Operator and Organizational Maintenance
Manual.

Section XI. CRANKSHAFT PULLEY AND VIBRATION DAMPENER, AND ENGINE FRONT SUPPORT

14-60. General.

a. The crankshaft pulley, mounted on the front
end-of the crankshaft, is used to transfer drive power
from the crankshaft to belt driven accessories such
as the water pump, fan and alternator.

b. Vibration dampening is accomplished by bonding
a neoprene compound between the crankshaft pulley
and the crankshaft hub.

c. The engine front support is the trunnion type,
and mounts to the skid base.

14-61. Removal and Cleaning.
a Removal.

(1) Remove_crankshaft
and washer. See

ulley retaining capscrew

2) To remove crankshaft pulle%/, use universal
puller kit with threaded adapters that fit into tapped
holes on face of pulley.

CAUTION
Do not use gear puller that applies pressure
to pulley outer diameter. Todo so will
result in damage to the pulley.

(3) Remove pulley and dampener assembly, and
the woodruff key from the crankshaft.

(4) Remove the two screws in the engine front
support assembly that secure the bracket set. Re-
move the liners. See figure 14-29.
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(5) Note the number of shimming washers re-
moved between the upper and lower bracket.

b. Cleaning.

(1) Clean pulley and support with cloth or
brush dipped in cleaning solvent, Federal Specifica
tion P-D-680.

(2) Ensure that neoprene dampener is not
exposed to cleaning solvent.

14-62. Engine Front Support Inspection.

Inspect front support for cracking or other signs of
damage.

14-63. Crankshaft Pulley and Vibration Dampener
and Engine Front Support Installation.

a Remove any burrs from crankshaft with a
fine mill file, if necessary, and install woodruff key
into crankshaft keyway.

b. Align crankshaft pulley and dampener assembly
keyway with the crankshaft keyway and install
assembly on crankshaft.

c. Install retaining capscrew and washer and

tighten capscrew to 200 to 220 foot-pounds.

d. Insert liners in front support brackets.

e. Install bracket on crossmember in position on

main frame. Install bracket securing hardware.
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Figure 14-28. Crankshaft Pulley and Related Parts

NOTE h. If original washers do not satisfy this re-
quirement, remove capscrews and install shimming

f. Lower engine into position on bracket and
install exact number of washers as noted during re-

moval and install bracket cap and securing capscrews.

_ Tighten bracket cap securing capscrews
evenly to a torque of 95 to 105 foot-pounds. Deter-
mine the amount of shimming washers necessary to
fill the gap between ends of the bracket and cap.

NOT E
Shimming washers are 1/32 inch

thick and must be evenly distributed
on both sides of bracket.

i. Install capscrews and torque to 95 to 105
foot-poundsl

CAUTION
The bracket assembly must be a

tight fit on trunnion to avoid move -
ment of liners.
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Section XIl. OIL PUMP AND OIL PAN ASSEMBLY

14-64. General.

The gear-type oil pump is mounted on the

front of the cylinder block and the drive gear meshes

with the crankshaft gear.

b. A relief valve, located in the oil pump out-

let, bypasses oil back to the oil pan when the press-

ure exceeds 82 to 98 psi. This relieves excessive
discharge pressure when starting a cold engine and
cuts down wear on the oil pump gears.

c. The oil pan serves as a bottom cover for
the crankshaft and a reservoir for the lubricating
oil. A finned steel tube is installed in the oil pan.
Heated coolant is circulated through the tube to pre-
heat the oil to aid in engine starting in sub-freezing
temperatures.

14-65. Removal and Disassembly.

a. Symptoms and Isolation of Malfunction. A
malfunction of he oil pump or a leak in the oil pump
is usually indicated by oksof oil pressure which re-
sults in engine shutdown.
proceed as follows

(1) Examine the oil pan for evidence of
leakage. Leaking oil can be detected on top of the
fuel tank located directly below the oil pan.

(2) Check the oil level If the levelssuff-

cient for normal operation, and engine has shut-down

due to loss of oil pressure, the malfunction is prob-
ably the result of oil pump failure. Isolate oil pump
failure as follows:

(a) Remove valve cover. Refer [to TM
5-6115-545-12 'and start engine. Before releasing
start switch move the battle short switch to the ON
position to by-pass the low oil pressure cut-out switch.

(b) If there is sufficient pressure from
the oil pump, Gil should be forced out of the rocker
arm shaft above each cylinder. If there is no evi-
dence of oil flow at these points, the oil pump has

failed. Stop the engine and proceed with the removal

and repair procedures.
b. Removal and Disassembly.

tank (1) Drain fuel system and remove main fuel
ank.

(2) Remove electric starter, tool box and
fuel-burning heater if installed. Refer to Operator
and Organizational Maintenance Manual

(3) Open oil pan drain valve and allow oil
to drain.

(4) Close valves for coolant inlet and outlet
to the engine block if a winterization kit is

To isolate the malfunction,

installed.

(5) Disconnect coolant inlet and outlet lines
to oil pan heater element if winterization kit is installed.
Refer to TM 5-6115-545-12 for winterization kit.

(6) Disconnect oil drain hose.

(7) Refer td_figure 14-30 and remove and
disassemble the oil pan and heater as follows

(a) Remove 32 capscrews and lock-
washers securing the oil pan to the flywheel housing,
timing gear cover, and the cylinder block

(b) Jar the oil pan loose, drop the rear
end, and remove pan.

(c) Remove the brass fittings from the
inside and Outside of the connections on the oil pan.

(d) Remove the nuts, lockwashers, and
capscrews securing the heater element clamps to
the inside of the oil pan.Remove the heater element

(8) S -31 and 14-32 and re-
move and disassemble the oil pump as follows:

(a) Remove the clamp supporting the
oil suction tube.

(b) Uncouple the brass compression
fitting securing the oil pump discharge tube.

(c) Remove the bolts securing the oil
pump to the cylinder block and remove the oil pump
assembly. The pump may have to be pried off its
mounting dowels.

(d) Remove the oil pump suction tube
support bracket from the main bearing cap.

(e) Wash the oil pump assembly in
cleaning solvent, Federal Specification P-D-680.

(f) Remove the suction tube assembly.

(9) Remove the pressure relief valve
assembly from the pump body.

(h) Depress the relief valve spring and
retainer with two screwdrivers or on improvised
two-prong tool. Drive out the roll pin and remove
retainer, spring and relief valve piston.

(i) Remove the oil pump drive gear
from the drive—shaft. Use a three-leg puller to
avoid damage to the gear.

. (j) Remove the screws and washers
securing the pump cover to the body assembly and
remove the pump cover.

(k) Remove the pump driver gear and
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Figure 14-30. Qil Pan and Heater

ME 6115-545-34/14-30 C7



©oNOURwWNE

Nut
Washer
Washer
Screw
Washer
Clamp
Screw
Washer
Screw

Washer

Nut

Tube assy
Adapter
Tube

Preformed packing
Screw

. Washer

Tube assy

Figure 14-31. Oil Pump and Related Parts

Flange 28.

. Tube 29.
. Screen assy 30.
. Retainer 31.
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ME 6115-54

Washer
Spring
Piston
Body

Oil pump
Screw
Washer
Washer
Bracket

5-34/14-31

14-67



1 Gear 8. Gear
2. Bolt 9. Gear
3. Bolt 10. Shaft
4. Washer 11. Shaft
5. Cover 12. Body assy
6. Gear shaft assy 13. Pin
7. Gear shaft assv 14. Body

ME 6115-545-34/14-32

Figure 14-32. Oil Pump Assembly
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shaft assembly from the pump body.

(1) Remove the pump driven gear and
shaft assembly from the pump body.

(m) To prevent damage to the drive gear
teeth and driven gear teeth do not remove the gears
from the shaft with a gear puller. Press the gears
from the shafts.

14-66. Cleaning, Inspection and Repair.

a. Wash al pump parts in cleaning solvent,
Federal Specification P-D-680.

b. Inspect the oil pump drive gear, the driver gear
and shaft assembly and the driven gear and shaft
assembly for wear and chipped teeth. Replace worn and
damaged parts.

c. Inspect the inside of the pump body and the
inner face of the cover for wear or scoring. Replace
damaged part.

d. Inspect the relief valve piston. It must
dide-smoothly in the bore of the relief valve body.
Replace a damaged relief valve or body.

e. Inspect the heater element for cracks, and
loose or bent fins. Replace element, if it is severely
damaged.

f. Inspect oil pan for dents or cracks. Dents
must be smoothed out. Replace oil pan if badly dam-

aged.

g. Inspect suction tube assembly for holes and
deformity.

14-67. Reassembly and Installation.

a. Heat the driven oil gear in oil to 350° + 25°
and press onto the shaft 0.848 inch from end.

b. Repeat step a. for the driver oil gear, ex-
cept that the gear is pressed onto the shaft 1.812
inches from the end.

c. Lubricate gear and shaft. Install the long
end of the driven gear and shaft assembly into the
lower chamber of the oil pump body.

d. Lubricate gear and shaft. Install the short
end of the driver oil gear and shaft assembly into the
upper chamber of the oil pump body.

e. Assemble the pump cover onto the pump
body. Use the two 5/8-inch long, grade 5, lock bolts
in the top holes. The six other holes use 1-inch
bolts with a lockwasher. Tighten the bolts to a torque
of 18 to 20 foot-pounds.

f. Before proceeding make certain that the
assembled pump will turn freely without binding.

0. Heat the oil gear shaft and press the drive gear
onto the shaft allowing 0.057 to 0.062 inch to protrude.

h. Install the piston, spring, and spring re-
tainer in the relief valve body. Depress relief valve
spring and retainer with two screwdrivers or an im-
provised two-prong tool. Insert a 3/16-inch, or
less, drift pin into the roll pin hole. Hold the re-
tainer with the drift pin until the roll pin is installed.

i. Install the relief valve assembly into the
pump body and tighten securely.

j. Install the suction screen assembly onto the
pump body.

k. Install heater element in the oil pan and
secure it with nuts, lockwashers and capscrews.

1. Install the brass fittings on the inside and
outside of the oil pan.

m. Lubricate oil pump drive gear and install
oil pump assembly onto the cylinder block with the
drive gear in mesh with the crankshaft gear. In-
stall bolts and torque to 68 to 73 foot-pounds.

n. Position brass fittings and O rings and in-
stall oil discharge tube to cylinder block and oil
pump assembly; tighten fitting securely.

o. Install support bracket and clamp securing oil
suction line.

. Install a new gasket set to the rails of the
oil pan.

. For ease of installing the oil pan, make up
two guide studs and screw them into the diagonal
corners of the cylinder block.

r. Position the oil pan with the front end up and
mount the oil pan on the guide studs. Hold it in
position by inserting a capscrew and lockwasher in
each corner, but do not tighten them so that the ail
pan can be shifted.

S. Remove the guide studs. Install the 3/4-
inch long capscrews and lockwashers which hold the
rear flange of the oil pan to the flywheel housing.
Tighten the rear corner capscrews in the side rail
and the two upper capscrews in the flywheel housing
alternately, until secure.

t. |Install the 1-inch long capscrews and lock-
washers, securing the front rail of the oil pan to the
timing gear cover. Install the remaining capscrews
and lockwashers. Tighten all capscrews securely to
a torque of 28 to 33 foot-pounds.

u. Instal drain valve into oil pan and tighten
securely.

v. Install oil drain hose, and connect coolant
lines to the heater element if winterization kit is in-
stalled.
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w. Open valves for coolant in and out of the
heater element if winterization kit is installed

X. Install electric starter, tool box and fuel
burning heater if used.

y. Install main fuel lines, then fill and check for
leaks.

Fill the oil pan to the proper level with the
specified engine crankcase lubricant. Run engine
and check for oil leaks.

Section XIIl. FLYWHEEL AND HOUSING

14-68, General.

The flywheel is mounted on the rear of the cylinder
block. Its purpose is to insure a smooth flow of
torque at the engine drive output. The rotor of the
main generator is attached with two disk type steel
couplings to the flywheel.

14-69. Removal, Inspection and Repair.
a  Symptoms and Isolation of Malfunction. A

malfunction associaied with the flywheel is usualy
indicated by excessive vibration and noise.

b. Removal.

(1) Remove engine from unit [(para_2-13).
Support engine on blocks or suitable stand.

(2) Remove electric starter. Refer to @-
erator and Organizational Maintenance Manual.

(3) Remove six hexsocket capscrews attach-
ing flywheel to crankshaft flange. Sem

(4) Install two long capscrews in opposite
holes of the flywheel face to serve as handles. Pull

on capscrew handles while supporting flywheel weight
and remove flywheel.

NOTE

If flywheel cannot be removed with a
direct pull on the handles, it maybe
necessary to tap flywheel with a suit-
able brass bar through the electric
starter mounting opening. Turn fly-
wheel and tap exposed part at inter-
vals until flywheel can be remove &

(5) Remove ring gear from flywheel by
grinding a notch through the ring gear at the rod of
one of the teeth. Expand the ring and drive it from
its position.

CAUTION

Do not attempt to remove ring gear
without first expanding it.

(6) The wear dleeve is held in position on
the flywheel by a press fit. It is removed with a pry
bar or three-jawed external puller. Wear sleeve
should be removed with an even motion.

(7) Remove capscrews securing oil pan to
flywheel housing.

14-70 Change 6

(8) Remove eight capscrews securing
flywheel housing to the cylinder block. Tap the
housing with a soft-headed hammer to break it loose
from the housing dowels. Remove the housing.

C. Inspection.

(1) Thoroughly clean flywheel housing
with cleaning solvent, Federal Specification P-D-
680. Remove preformed packing from housing.
(See

(2) Inspect housing for cracks and other
damage.

(3) Inspect ring gear for nicks, cracks,
or excessive wear.

(4) Inspect flywheel for nicks, burrs or
dents. All burrs, nicks and dents must be removed
from the flywheel surface that fits against the
crankshaft flange.

14-70. Reassembly and Installation.

a.  Place flywheel housing on a bench with the
preformed packing side up. Drive out the packing
from the housing with an oil seal remover.

b. Clean oil sea bore in the flywheel housing.

c. The outer diameter of the seal comes with
a layer of red-colored sealant which eliminates the
use of a sealing compound on the outer diameter of
the seal prior to pressing it into the flywheel
housing.

d. Position seal squarely with bore in housing
and, using a seal installer, carefully drive seal into
flywheel housing until it is seated against the seal
stop in the bore.

NOTE

The seadl must be installed with open
side of sed directed toward the
cylinder block

e. Make certain the crankshaft flange on which
the seal rides is free from nicks or burrs. Polish
with crocus cloth if necessary.

f. Lubricate flange and sedling lip with clean
engine oil Do not use grease, soap, white lead, etc.
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Figure 14-33. Flywheel and Housing

NOTE

Fina instalation of the flywheel into
the seal is blind, therefore, extreme
care must be exercised to prevent
crimping or cutting the sealing lip
of the seal when ingtalling the fly-
wheel.

g. Install flywheel housing on cylinder block
and tighten securing capscrews to a torque of
73 foot-pounds. Install oil pan capscrews to fly-

wheel housing and tighten them to a torque of 28 to
33 foot-pounds.

h. Press new wear seeve onto flywhee flange.
po not use lubricant or sealer Metal-to-metal con-
tact is necessary for proper heat transfer.

seal on until its shoulder makes contact with the fly-
wheel.

NOTE

start ring gear on the flywheel so

that when the flywheel is installed,
the chamfered ends of the teeth will
face the cylinder block.

i . Instal the ring gear onto the flywheel by

Uniformly heating the gear to 300° F (dull red heat
visible in the dark). Then, press ring gear onto the

flywheel which is at room temperature.

NOTE

Do not overheat the ring gear to a
bright red. This will destroy the
temper of the gear.

. Drive gear down tight against the shoulder
of the flywheel. Allow the ring gear to cool slowly,
do not cool with water.
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k. Install three guide pins on flh/wheel housing
to aid in the mstallation of the flywheel. Lubricate
the lip of the oil seal and the wear deeve with
engine ail.

1. Install the flywheel over the temporary
guide pins as straight as possible. Do not cut,
crimp, or double back the sea lip.

m. Remove the guide pins.

n. After flywheel is assembled to the crank-
shaft tighten the flywheel lock bolts to a torque of
95 to 105 foot-pounds.

0. Attach a dia indicator to the flywheel hous-
ing and check flywheel face for run-out. Pry fly-
wheel to the rear, to eliminate crankshaft end ply,
otherwise dial indicator reading will not be
accurate. Flywheel face run-out must not exceed
0.0005 inch maximum total indicator reading per
inch of flywheel diameter.

Readjust dia indicator so that the stem
will ride on flywheel driving ring bore. The eccen-
tricity of the driving ring bore must not exceed
0.0005 inch maximum total indicator reading.

NOTE

Eccentricity between driving ring
bore and pilot bearing bore must
not exceed 0.008 inch total indicator
reading.

q. Attach diad indicator to the flywheel housing
and check pilot bearing bore for run-out. Eccen-
tricity y of pilot bearing bore must not exceed 0.005
inch maximum total indicator reading.

Attach dia indicator to flywheel and check
flywheel housing bore for run-out. The bore run-
out must not exceed 0.008 inch total indicator read-
ing.

s. Readjust dial indicator to check flywheel

housing face for run-out. The face run-out must
not exceed 0.008 inch total indicator reading.

t. Install electric starter. Refer to Operator
and organizationa Maintenance Manual.

Install engine in unit. Refer to_ paragraphl

2-14.

Section XIV. TIMING SYSTEM

14-71. Description.

a  Timing is preformed by a train of mechan-
ically synchronized timing gears located at the
front of the engine. This train consists specifically
of four gears: fuel pump drive gear, idler gear,
camshaft gear and crankshaft gear. (Class 1 sets
contain an additional gear to drive the hydraulic

pump).

b. The crankshaft drive gear is the centra
element of this gear train, driving the other gears
either directly or indirectly. The fuel pump drive
gear and camshaft gears are timed to the crankshaft
gear to provide timed synchronization of fuel injec-
tion and valve positions. The idler gear transfers
drive power from the crankshaft gear to the fuel
pump drive gear.

c. The timing gear cover encloses the gear
train-and the front end of the engine. The gears are
lubricated by the oil splash method.

d. A malfunction in the timing system is usu-
aly indica