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SAFETY SUMMARY

The following are general safety precautions that are not related to any specific
procedures and therefore do not appear elsewhere in this publication. These are
recommended precautions that personnel nust understand and apply during many phases
of operation and maintenance.

KEEP AVWAY FROM LIVE CIRCU TS

Qperating personnel must at all tines observe all
safety regulations. ponot replace conponents or make
adjustments to this equipnent with the high voltage
supply turned on. Under certain conditions, dangerous
potentials nay exist when the power control is in the
off position, due to charges retained by capacitors.
To avoid casualties, always remove power and discharge
and ground a circuit before touching it, and always
remove rings, watches and other jewelry before
servicing this equipnent.

DO NOT SERVICE OR ADJUST ALONE

Under no circunmstances should any person reach into
this equipnment for the purpose of servicing or
adjusting this equipment except in the presence of
someone who is capable of rendering aid.

RESUSCI TATI ON

Personnel working with or near high voltages should be
familiar with nodern nmethods of resuscitation. Such
information may be obtained from the Bureau of Medicine
and Surgery.

SECURE LOOSE CLOTH NG

Personnel working on this equipnment should secure all
| oose fitting clothing to prevent clothing from
catching in nmoving parts.

KEEP COWPRESSED AlR AWAY FROM SKIN

Personnel using conpressed air should not exceed 15 psi
nozzl e pressure when drying parts, and shoul d not
direct conpressed air toward skin. Personal injury
could result.

OPERATE EQUI PMENT I N A WELL VENTI LATED AREA

Exhaust discharge contains noxious and deadly funes.
po not operate this equipnment in an enclosed area

unl ess exhaust discharge is properly vented to the
outside. When using cleaning solvents, clean parts in
a well ventilated area and avoi d inhal ation of sol vent
fumes.

vii
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VEEAR EAR PROTECTI ON

The noise level of this generator set can cause hearing
damage. To avoid hearing damage, always wear ear
protectors, as recommend by the nedical or safety

of ficer, when operating near this equipment.

USE CAUTI ON WHEN WORKI NG AROUND FLAMVABLES

Do not snoke, use open flame or use excessive heat in
the vicinity of this equipnent when refueling, working
around the battery or working with flammble cleaning
sol vents. Doing so coul d cause an explosion which
could result in severe personal injury or death.

The follow ng warnings appear in the text and are repeated here for enphasis.

e

__WARNING T
DRY CLEANING SOLVENT, P-D-680 or P-S-681, is used to
clean parts and is potentially dangerous to personnel
and property. Avoid repeated and prol onged skin
contact. DO NOT use near open flame or excessive heat.
Flash point of solvent is 100° to 138°F (38° to 60°C).
Paragraph 2-7.

WARNING

Connect battery cables last when installing frane. The
high current output of the DC electrical system can
cause arcing and/or burns if a short circuit occurs.
Paragraph 3-2.

e A —_—

WARNING

o - 2 A st

Di sconnect battery cables before renmoving frame. The
high current output of the DC electrical system can
cause arcing and/or burns if a short circuit occurs.
Paragraph 3-2.

viii



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

- -— -

ARG

(bserve safety regulations. The voltages used in this
test are dangerous to human life. Contact with the

| eads or windings under test can cause severe,
possibly fatal, shock. Arrange the high voltage |eads
so that they are not in a position to be accidentally
touched. Keep clear of all energized parts. A ways
reduce the test voltage to zero and ground the wi nding
under test before naeking any nechanical or electrical
adj ustments on the equipnment. Wen groundi ng out

wi ndi ngs whi ch have been tested, always connect the
connection wire to ground first and then to the
winding. Never performthis test without at |east one
other person assisting. Cenerator frame shall be
securely grounded. Paragraphs 5-4 and 5-6.

WARNING

Turn off 115 VAC power source before attenpting any
inspection or repair. Paragraph 5-9.

. s —

__WARNING
Wear protective clothing and face shield when opening
fuel injection line. Fuel under high pressure may be
trapped in the fuel injection line. Opening fuel
injection line can cause a high pressure stream of fuel
to be released which can cause severe personal injury.
Par agraphs 6-4 and 6-7.

__WARNING -
Do not allow nozzle to spray against skin. Fuel under
nozzle pressure can penetrate flesh and cause a serious
infection. Paragraph 6-4.

- —— >

Be sure to turn grower off between intervals or voltage
will be produced. Paragraph 7-4.

__WARNING
Do not use a punch, prybar, or chisel to renove valve
seat. Seat is made of a hardened naterial which nmay
shatter and cause personal injury. Paragraph 7-6.
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—— e = -—

— NARNING |
Wear protective gloves when handling dry ice and cool ed
valve seat. Personal injury may result if the seat or
ice comes in contact with unprotected skin. Paragraph
7- 6.

WARNING

Hot oil and heated crankshaft drive gear can severely
burn exposed areas of skin. War insulated gloves and
protective clothing to protect against burns.
Paragraph 7-17.

o ——— -

Before repairing battery posts, place battery on a work
bench under an exhaust hood to protect personnel from
| ead and /or acid funmes. Paragraph 4-2.

- -

— - —

Always wear safety goggles and gl oves when repairing
battery posts. Paragraph 4-2.
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CHAPTER 1

| NTRODUCTI ON

Section |. GENERAL

1-1. SCOPE. This manual is for your use in maintaining the 3KW DED Generator Set,

Type | (Tactical), Cass 2 (Wility), skid mounted Mdels MeP-016B, MEP-021B and
VEP- 026B.

1-1.1. Contents. This manual covers Intermediate (Field) (Direct and General
Support Maintenance). It contains sections for general naintenance,

troubl eshooting, renoval and replacenent of conponents, and naintenance of

i ndi vi dual conponents of the unit.

1-1.2. Appendices. [Appendix A comtains a list of reference publications applicable
to this manual .

1-2. LIMTED APPLI CABILITY.

Some portions of this publication are not applicable to all services. These
portions are prefixed to indicate the services to which they pertain: (A for Arny,
(AF) for Air Force, (N for Navy and (MC) for Marine Corps. Portions not prefixed
are applicable to all services.

1-3. MAINTENANCE FORMS AND RECORDS.

1-3.1. (MJ) Maintenance forms and records used by Marine Corps personnel are
prescribed in TM 4700- 15/ 1.

1-3.2. (A) Mintenance forms and records used by Arny personnel are prescribed in DA
PAM 738- 750.

1-3.3. (AF) Mintenance forns and records used by Air Force personnel are prescribed
in AFM66-1 and the applicable 00-20 Series Technical Orders.

1-3.4. (N) Navy users should refer to their service peculiar directives to determine
applicable mintenance forms and records to be used.

1-4. REPORTING OF ERRCRS.

Report of errors, onissions, and recommendations for inprovenent of this publication
by the individual user is encouraged. Reports should be subnitted as foll ows:

1-4.1. (MC) By NAVMC Form 10772 directly to: Commanding General, Marine Corps
Logi stic Base (Code 850), Al bany, GA 31704-5000.

1-4.2. (A) DA Form 2028 directly to: Commander, US Arny Troop Support Command,
ATTN: AMSTR- MCTS Goodf el | ow Boul evard, St. Louis, MO 63120-1798.
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1-4.3. (AF) AFTO Form 22 directly to: Commander, Sacranento Air Logistics Center,
ATTN.  MMEDT, McClellan Air Force Base, CA 95652 in accordance with TO 00-5-1.

1-4.4. (N By letter directly to: Commanding O ficer, US. Navy, Ships Parts
Control Center, ATTN. Code 783, Mechanicsburg, PA 17055.

1-5. LEVELS OF MAI NTENANCE ACCOWPLI SHVENT.
1-5.1. (vc)Marine Corps users shall refer to the Repair Parts List.

1-5.2. (A Arny users shall refer to the Maintenance A location Chart (MAC) for
tasks and levels of maintenance to be perforned.

1-5.3. (AF) Air Force users shall acconplish maintenance at the user |evel consistent

with their capability in accordance with policies established in accordance with AFM
66- 1.

1-5.4. (N) Navy users shall deternmine their maintenance levels in accordance with
their service directives.

1-6. (MC, A) DESTRUCTION OF ARMY MATERI EL TO PREVENT ENEMY USE. Denolition of
materiel to prevent eneny use shall be in accordance with the requirement of TM 750-
244-3 (Procedures for Destruction of Equipnent to Prevent Eneny Use for US. Arny).
1-7.  ADM NI STRATI VE STORAGE.

1-7.1. (MC. N) Refer to individual service directives for requirenents.

1-7.2. (A) Refer to TM 740-90-1 (Administrative Storage).

1-7.3.  (AF) Refer to TO 35-1-4 (Processing and |nspection of Aerospace G ound
Equi prent) .

1-8. PREPARATI ON FOR SHI PMENT AND STORAGE.
1-8.1. (MC Refer to MCO P4450. 7.

1-8.2. (A) Refer to TB 740-97-2 and TM 740-90- 1.

1-8.3. (AF) Refer to TO 35-1-4 for end itemgenerator sets and TO 38-1-5 for
installed engine.

1-8.4. (N) Refer to individual service directives for requirenents.

1-9. (MC) REPORTING EQUI PMENT | MPROVEMENT RECOMMENDATIONS (EIR).  Subnmit Quality
Assurance Report on standard form 368 in accordance with MCO 4855. 10.

1-10. (A) REPORTI NG EQUI PMENT | MPROVEMENT RECOVMENDATIONS (EIR). EIRW || be
prepared using DA form 2407, Maintenance Request. Instructions for preparing EIR s
are provided in DA PAM 738-750, The Army Mintenance Mnagement System EIRs
should be mailed directly to: US. Arny Troop Support Command, ATTN.  AMSTR- QX,
4300 Goodfellow Boul evard, St. Louis, MO 63120-1798. A reply wll be furnished
directly to you.
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Section Il. DESCRI PTION and TABULATED DATA

1-11. DESCRI PTI ON.

A general description of the diesel engine generator sets and information pertaining
to the identification plates are contained in the Qperator/Crew and Organizational
Mai nt enance Manual for this unit. Detailed descriptions of the components of the

di esel engine generator sets are provided in the applicable maintenance paragraphs
of this manual.

1-12. TABULATED DATA.

1-12.1. Ceneral. This paragraph contains all maintenance data pertinent to
Intermediate (Field) (Direct and Ceneral Support).

a. Engi ne, Generator Sets. Refer to Operator and Organizational Mintenance
Manual .

b. Main Generator. Exciter field voltage and current versus |load as follows:
() Mbdel MEP-016B: 0.38 anp. max. at no load, 0.90 anp. max. at rated | oad
() Mobdel MEP-021B: 0.60 amp. max. at no load, 0.96 anp. max. at rated | oad
(3) Mdel MEP-026B: 0.25 anp. max. at no |load, 0.77 anp. max. at rated | oad

c. Generator Stator.

(1) Model MEP-016B:

DOD Drawing Number ............. ... ... .. . ... ..., 13213E4079 (Rev. P)
Number of Slots . . . . . . . . 27
Pitch of Coil .. . . . . . 1-10
Coil Gouping . . . . . . . . 5-4-5/4-5-4
Coil SidesS Per SlOt ececeecusnsenencccaaaaasannacocneacsoscccaconsnnns 2
Turns Per Coil Goup . . . . . o o o 9
Conductor . . . . . . . . . . . . . . . . . . . . .. 2 AN N 16
Resi stance Between Lead Pairs at 25°C (77°F) . . 337 ohns t 10 percent

(2) Nodel MEP-021B:

DOD Drawing Number . ... ... .. .. .. .. ... . ... 13213E4148 (Rev. P)
Number of Sl otS . 60
Pitch of Coil . . . ... e 1-4
Qil Goup. . .o o 212/121/121/ 212/ 112/ 121/ 211
Coils Per GoUp . . . . . o 2
Turns Per Qoil GOUP . .« o o 7
Conductor. . . . . . . . . . . . . . . . . . AN No. 12mMs25471-12
Resi stance Between Lead Pairs at 25°C

(T7°F) ceeeeeceseeessscscsenansanssoanonscnen 0. 165 ohns + 10 percent
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(3) Mbdel MEP-026B:

DOD Drawing Number . . . . . . . . 1321364108 (Rev. K)
Number of SIOtS .. . . . . 21
Pitchof Coil . . . . . o . 1-10
Coil GOUPS ..« v . o 5-4-3/4-5-4
Coils Per Goup . . . . . . o 2
Turns Per Coil Goup. . . . . . . o 2132131203123 (3)
Qonductor .. . . . 6- No. 16 AWG
Resi stance Between Lead pairsat25°C

(TT°F) 0.02 ohnms + 10 percent

CGenerator Rotor.

(1)

Mbdel MEP-016B:

DOD Drawing Nunber . . . . . . . . . . ... 13213E4222
Number of Poles . . . . . . . . 2
Turns Per Pole . . . . . . . 1,140
ConduCtOr . . . . . L, 18.5 AWG
CONNECLION . . . . o o Series
Resi stance of Connected Poles at 25°C

(TT°F) 10.6 ohms + 10 percent
Mbdel MEP-021B

DOD Drawing Number . . . . . . . . . ..o 13213E4170
Number of Poles .. . . . . . . . . e 14
Turns Per Pole . . . . . 95
Conductor . . .. . . . ., 3 AWG No. 21
CONNECL I ON o Series
Resi stance of Connected Poles at 25°C

(TT°F) 6.1 ohms = 10 percent
Mbdel MEP-026B

DOD Drawing Number . . . . . . . . . . ... 13213E4222
Number of Poles . . . . . . . 2
Turns per Pole . . . . . . . 1,140
Conductor . . . . . 18.5 AWG
CoNNECtion . . . . . . ., Series
Resi stance of Connected Poles at 25°C

(TT°F) 10.6 ohns + 10 percent
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Exciter Stator.

(1) Model MEP-016B:
DOD Drawing Nunber .. ....... . ... .. . . D13213E4080
Number of Poles . . . . . . 6
Turns Per Coil . . . . . 385
Conductor . . . . . . . . . . ... e No. 23 AWG
Connection . . . . . . . . . . . . . . . . . . . . . . .. . . . . . Series
Resi stance at 25°C (77°F) .................... 22.6 ohms + 10 percent

(2) Model MEP-021B:
DOD Drawing Number . ......... . ... ... . ... D13213E4080
Number of Poles . . . . . . . . . . . . . . . . . . . . . . ......0
Turns Per Coil . . .. . . . 385
Conductor . . . . . . . . No. 23 AWG
Connection . . . . . . . . . . . . . . . . . . ... .. ... . ... . .. Series
Resistance at 25°C (77°F) ........... ... ...... 22.6 ohms = 10 percent

(3) Model MEP-026B:
DOD Drawing Number . ....... . . .. . . . . D13213E4080
Number of Poles . . . . . . . . . s 6
Turns Per Coil . .. . . . s 385
Conductor. . . . . . . No. 23 AWG
CoNNeCLion . . . . . . . Series
Resistance at 25°C (77°F) ........... ... ...... 22.6 ohms = 10 percent

Exciter Rotor.

(1) Model MEP-016B:
DOD Drawing Number . . . . . . . . . .. 13213E4074
Number of Sl otS ... 45
Pitch of Coil ... . . . 1-7
Coil GroupS ... o 2-3-2/3-2-3
Coils Per GoUp . . . . .« v o e e e e s 2
Turns Per Coil . . . . . . . . . . .. N |
Conductor . . . . . . . . . . . . . . ... ... .. AN 22
Resi stance Between Leads at 25°C (77°F) ....... 2.4 ohms + 10 percent

(2) Model MEP-021B:
DOD Drawing Number . . . . . . . . . .. 13213E4074
Number of SlotsS . ... . 45
Pitch of Coil ... . . . . 1-7
Coil GoUPINg .. 2-3-2/3-2-3
Coils Sides Per Slot . ... . 2
Turns Per Coil .. 11
Conductor . . . . . . . .o AWG No. 21
Resi stance Between Leads at 25°C (77°F) ....... 2.4 ohms = 10 percent
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(3) Model MEP-026B:

DOD Drawing NUmber . . . . . . . . 13213E4074
Number of Slots . . . . . . . . . 45
Pitch of Coil ... . . . . . . 1-7
Coil Goups . .. . . . . . ..o 2-3-213-2-3
Coils Per Goup . . . . . . . . 2
Turns Per Coil .. . . . 11
Conductor . . . . . . . . e AWG No. 21
Resi stance Between Leads at 25°C (77°F) ...... 2.4 ohms £ 10 percent

g. Circuit Breaker.

(1) Mbdel MEP-016B:

DOD Drawing Number . . . . . . . 13208E5838
Type +ecee. Ceeseetesetiitectsesttestctcerasocastaceccanannnn AMB33Mb6
Voltage .. . .. 250 AC
FreqUENCY ceeceeecscececassacssasccassssscnssasssssasees 400 Or 60 Hz
Interrupting Capacity .. ...... ... .. . .. .. .. ... 1000 AMPS
Relay Coil eeeeececcann Ceescetccctccetctcccscnctrsecrsnesnnnses 60 H
Trip eeeeceeeecesccesscnsscessccssassans Poles 1 &2, 54 to 70 AWMPS
Tip . o Pole 3, 45 to 54 AWPS
Relay COil eeveneeeennnesssneeccnscencccannnonnns cecesescesess 400 Hz
Trip . . . o Poles 1 & 2, 70 to 90 AMPS
TFiP ceeecencsecncanan cereees ceessecsseancons Pole 3, 42 to 54 AWS
Tenperature Range . . . . . . . . ... -65 to 175 degrees Fahrenheit

h. Repair and Replacement Standards. Refer td_Table 1-1 for repair and

repl acenent standards.
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Table 1-1. Repair and Replacenment Standards.
Manuf acturer Di mensions
and Tol erances
M ni mum Maxi mum Maxi mum Al | owabl e
Component I nches () Wear Limt
CRANKCASE
Main bearing bore (w thout bearing) 3.1845 3.1854 3.1854
(80. 886) (80.910) (80.910)
Main bearing bore (bearing installed) 2.9947 2. 9967 Refer to main
(76.067) (76.117) journal bearing
cl earance
NOTE
Main bearings are available in four undersizes: 0.01

(0.25 mm, 0.02 (0.5 mm, 0.03 (0.75 nmm) and 0.04 (1.00

mm) .
Canshaft bearing bore - front 1. 9354 1. 9363 1. 9363
(wi thout bearing (49. 158 (49.182) (49.182)
Canmshaft bearing bore - rear 1. 1079 1.1089 1. 1089
(wi thout bearing) (28.142) (28. 166) (28. 166)
Canmshaft bearing bore - front 1. 8129 1. 8149 Refer to canshaft
(bearing installed) (46.049) (46.099) bearing clearance
Canmshaft bearing bore - rear 0.9858 0.9878 Refer to canshaft
(bearing installed) (25. 040) (25.090) bearing clearance
Val ve tappet bore 0.986 0.9872 Refer to valve

(25.044) (25.074) tappet clearance
in bore

Rear bearing housing 3.1837 3.1846 3.1846
mai n bearing bore (80. 866) (80.890) (80.890)
(wi thout bearing)
Rear bearing housing 2.9943 2.9962 Refer to main
mai n bearing bore (76. 055) (76.104) bearing journal
(bearing installed) cl earance
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Table 1-1. Repair and Replacenent Standards - continued.

Manuf acturer Di nensi ons
and Tol erances

M ni mum Maxi mum Maxi mum Al | owabl e

Component I nches () Wear Limt
Governor actuator bushing 0.311 0.312 0.317
bore (reaned in place) (7.900) (7.925) (8.052)
Governor actuator shaft 0. 3093 0. 3103 0. 3083

(7.856) (7.882) (7.831)

CRANKSHAFT

Main bearing journal dianeter 2.9917 2.9925 Refer to main

(75.990) (76.010) bearing journa

cl earance
Main bearing journal out of round 0. 0003 0. 0004
(0.007) (0.010)
Main bearing journal taper 0. 0002 0. 0003
(0.005) (0.007)

Connecting rod journal dianeter 2. 361 2. 362 Refer to connecting

(59.99) (60.01) rod to crankshaft

cl earance

Crankshaft main bearing clearance 0. 0022 0.0050 (0.006)
(Front) (0.057) (0.127) (0.15)
Crankshaft main bearing clearance 0. 0017 0. 0045 0. 0055
(Rear) (0.045) (0.114) (0.14)
Crankshaft thrust clearance 0. 008 0.014 0.016

(0.20) (0.35) (0.4)
Crankshaft thrust washer thickness 0. 157 0. 159 0. 157

(4.000) (4.050) (4.00)
Seal surface diameter (front) 1. 967 1. 969

(49.98)  (50.01)
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Table 1-1. Repair and Replacenent Standards - continued
Manuf act urer Di mensi ons

and Tol erances

M ni num Maxi mum Maxi mum Al | owabl e
Conponent [ nches (nm Wear Limt
CONNECTI NG RCD
Side clearance 0.004 0.016 0.016
0.1 (0.4) -4
Length (center to center) 6.1407 6.1427 6.1427
(155.975) (156.025) (156.025)
Bearing bore (less bearing and rod 2.5141 2.5147 2.5147
nuts tightened to the proper torque) (63.860) (63.875) (63.875)
NOTE
Connecting rod bearings are available in four
undersizes: 0.01 (0.25 mm), 0.02 (0.5 M), 0.03 (0.75
m and 0.04 (1.00 nm).
Bearing bore (bearing installed and 2.3637 2. 3650 Refer to bearing
rod nuts tightened to the proper (60.040) (60.071) to crankshaft
t or que) cl earance
Bearing to crankshaft clearance 0.0012 0.0032 0. 006
(0.030) (0.081) (0.15)
Pi ston pin bushing bore (less 1. 306 1. 307 1.3078
bushi ng) (33.19) (33.22) (33.22)
Pi ston pin bushing bore (bushing 1. 1820 1.1824 Refer to connecting
instal | ed) (30.025) (30.035) rod bushing
cl earance
CAVSHAFT
Bearing journal diameter - front 1.8110 1.8115 Refer to canshaft
(46.000) (46.014) bearing clearance
Bearing journal dianmeter - rear 0.9842 0.9848 Refer to canshaft
(25. 000) (25.014) bearing clearance
Canmshaft bearing clearance - front 0.0013 0.0039 0. 006
(0.035) (0.099) (0.15)
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Table 1-1. Repair and Replacenent Standards - continued.
Manuf acturer Di mensi ons

and Tol erances

M ni num Maxi mum Maxi mum Al | owabl e
Cormponent I nches (mm) Wear Limt
Canshaft bearing clearance - rear 0.0010 0.0035 0.006
(0.026) (0.090) (0.15)
End play 0. 0027 0.041 0.041
(0.07) (1.05) (1.05)
I ntake | obe - base to tip 1.481 1.491 1.476
(37.63) (37.87) (37.5)
Exhaust |obe - base to tip 1. 447 1. 457 1.443
(36.76) (37.00) (36.65)
Injection |obe - base to tip 1.493 1.539 1. 488
(37.91) (38.09) (37.8)
Transfer punp cam di aneter 1. 377 1.382 1.358
(34.98) (35.11) (34.5)
Transfer punp push rod length 1. 856 1.860 1.840
(47.15) (47.25) (46.75)
CYLI NDER BARREL
Cylinder bore honed di aneter 3.740 3.741 3.743
(95.000) (95. 025) (95.075)
Cylinder bore out of round 0. 002
(0.05)
Cylinder bore taper 0.003
(0.075)
Pl STON
NOTE
Oversize pistons available
+0. 0197 in. (0500 mm)
Clearance in cylinder (measured 0. 0102 0.0119 0. 0150
90° frompiston pin, 1.752 in. (0.261) (0.304) (0.380)

(44.5 nm) above bottom of skirt)
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Table 1-1. Repair and Replacement Standards - continued.

Manuf act urer Di mensi ons
and Tol erances

M ni mum Maxi mum Maxi mum Al | owabl e

Conponent I nches (nm Wear Limt
Piston pin bore 1.1812 1.1814 Refer to

(30.003) (30.009) pi ston pin

clearance in piston

Wdth of ring groove (top 0.1212 0.1220 0.1240
conpr essi on) (3.08) (3.10) (3.15)
Wdth of ring groove (2nd 0. 100 0. 1008 0.1027
conpr essi on) (2.54) (2.56) (2.61)
Wdth of ring groove (oil control) 0. 1590 0. 1598 0.1618

(4.04) (4.06) (4.11)

Pl STON PI'N

Di anet er 1. 1809 1.1811 Refer to connecting

(29.995) (30.000) rod bushing

cl earance

Cl earance in piston 0.0001 0.0005 0.001

(0.003) (0.014) (0.025)
Cl earance, connecting rod bushing 0. 0009 0. 0015 0. 0019

(0.025) (0.040) (0.050)

Pl STON RI NG
NOTE

Oversize piston rings available
+0.0197 in. (0.500 mm)

Gap (top conpression) 0.015 0.025 0.039
(0.40) (0.65) (1.00)
Gap (2nd conpression) 0.015 0. 025 0.039
(0.40) (0.65) (1.00)
Gap (oil control) 0.011 0.023 0.039
(0.30) (0.60) (1.00)
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Table 1-1. Repair and Replacenent Standards - continued.

Manuf act urer Di mensi ons
and Tol erances
M ni mum Maxi mum Maxi mum Al | owabl e
Component I nches () Wear Limt

VALVE, | NTAKE

Side clearance, top ring 0.0035 0.0055 0. 0078
(0.09) (0.14) (0.20)
Side clearance, 2nd ring 0.0019 0.0039 0.0059
(0.05) (0.10) (0.15)
Side clearance, oil ring 0.0019 0.0039 0.0059
(0.05) (0.10) (0.15)
Stem di ameter (plated) 0.352 0.353 Refer to stem
(8.95) (8.97) to guide clearance
Stem to guide clearance 0.0012 0. 0029 Wth val ve open
(0.030) (0.074) 0.29 in. (7.6 m,

side to side
movenent of valve
head not to exceed
0.01 in. (0.25 m)

Valve seat angle 30°

Valve face angle 29° 30" + 15°

Top of valve head extension above +0.009 -0.009 -0.048

and retraction below cylinder head +(0.23) -(0.23) -(1.23)

deck

Val ve seat to guide run out 0.002 Regrind to within

(0.05) specification
VALVE, EXHAUST

Stem diameter (plated) 0.351 0.352 Refer to stemto
(8.93) (8.95) gui de clearance

Stem to guide clearance 0. 002 0. 0037 Wth valve open
(0.050) (0.094) 0.29 in. (7.6 M,

side to side
movenent of valve
head not to exceed
0.014 in. (0.35 nm)
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and Replacenent Standards - continued.

Component

Manuf act urer Di nmensions
and Tol erances
M ni nrum Maxi num Maxi mum Al | owabl e
I nches (nMm Wear Limt

Val ve seat angle

Val ve face angle

45°

44° 30" = 15"

Top of valve head extension above +0.009 -0.009 -0.048

and retraction bel ow cylinder
deck

Val ve seat to guide run-out

head +(0. 23) - (0. 23) - (1. 23)
0.002 Regrind to within
(0.05) specification

VALVE GUI DES - | NTAKE AND EXHAUST

Length

Qutside dianeter

Inside diameter (after reanmng)

Hei ght above valve spring
counter bore

2.24 2.28

(57.1) (57.9)

0.5535 0.5540

(14.060) (14.074)

0.354 0.0355 Refer to stemto
(9.000) (9.024) gui de clearance
0. 697 0.705

(17.7) (17.9)

VALVE LI FTER

Body di aneter

Overall length

Clearance in bore

0. 9832 0.9837 Refer to valve

(24.973) (24.986) lifter clearance in
bore

1.838 1.862

(46.7) (47.3)

0. 0023 0.0040 0.006

(0.058) (0.101) (0.150)
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Table 1-1. Repair and Replacement Standards -

continued.

Manuf act ur er

an_d Tol erances
M ni rum Maxi mum

D nensi ons

Maxi mum Al | owabl e

Conponent I nches (M) Wear Limt
VALVE SPRINGS - | NTAKE AND EXHAUST
Free length (approximately) 2.25
(57.2)
Valve spring length - valve open 1. 366
(34.7)
Valve spring length - valve closed 1.732
(44.0)
Spring load @1.732 in. (44.0 m) - 73.1 1D 78.9 Ib 65.8 Ib
val ve closed (325 N (351 N (292.5 N
Spring load @1.366 in. (34.7 m - 123.7 1b 135.3 Ib 112.4 |b
val ve open (550 N) (602 N (500 N
0L PUW BODY
Shaft bore diameter (drive) 0.4744 0. 4750 Refer to drive
(12.050) (12.065) shaft clearance in
body
Shaft bore dianeter (idler) 0.4687 0. 4693
(11.905) (11.920)
Punp gear bore diameter 1. 697 1.699 Refer to oil punp
(43.11) (43.15) gear radial
clearance in
body bore
Punp gear bore depth 0. 450 0.452 Refer to oil punp
(11.44) (11.49) gear end clearance

to body
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Table 1-1. Repair and Replacenent Standards - conti nued.

Manuf act urer Di mensi ons
and Tol erances
M ni mum Maxi mum Maxi mum Al | owabl e
Component I nches (mm) Wear Limt

QL PUMWP SHAFTS

Length (drive) 2.165 2.205
(55.0) (56. 0)
Di aneter (drive) 0. 4732 0. 4734 Refer to drive
(12.020) (12.025) shaft clearance in
body
Length (idler) 1.634 1.673
(41.5) (42.5)
Dianeter (idler) 0.4707 0.4713 Refer to idler
(11.955) (11.970) shaft clearance in
gear
Drive shaft clearance in body 0. 0010 0. 0018 0. 0030
(0.025) (0. 045) (0.076)
Idler shaft clearance in gear 0. 0006 0.0018 0. 0024
(0.015) (0. 045) (0. 060)
O L PUW GEARS
Qutsi de dianmeter (both) 1. 6919 1. 6929
(42.975) (43.000)
Length (both) 0. 445 0. 446 Refer to end
(11.30) (11.33) clearance to
body
Radi al clearance in body bore 0. 0043 0. 0069 0. 0087
(0.110) (0.175) (0.220)
I nside diameter (both) 0.4719 0.4724 Refer to idler shaft
(11.985) (12.00) clearance in gear
Gear end clearance to body 0. 0043 0. 0075 0. 0087
(0.110) (0.190) (0.220)
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ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32
Table 1-1. Repair and Replacenent Standards - continued.
Manuf acturer Di nensions
and Tol erances
M ni num Maxi mum Maxi mum Al | owabl e
Conponent I nches (mm) Wear Limt
GEAR BACKLASH
Crankshaft to canshaft 0. 0024 0.010 0. 0156
(0.061) (0.267) (0.396)
Ol punp to crankshaft 0. 0024 0.0131 0.0187
(0.061) (0.333) (0.475)
Ol punp elenent gears 0. 0067 0.0168 0.0188
(0.170) (0.428) (0.480)
Governor drive to canshaft 0. 0024 0.026 0.031
(0.061) (0.661) (0.795)
FUEL | NJECTOR
I njector nozzle opening pressure 3117.5 psi 3262.5 psi Re-shimto
(215 bar) (225 bar) speci fications
i Torque Val ues. Refer to for critical torque values and all

engine torque values. Al other itenms are tightened to standard torques, refer to
Table 1-2. Critical Torque Val ues.

Location Fastener Sizel/d ass b ft (Nm
Fl ywheel MLOx1.5/12.9 57-58 (77-79)
Pushrod shield adapter M6x1. 0/ 8. 8 7-8 (10-11)
Ol pan M6x1.0/8.8 7-8 (10-11)
Ol pan drain plug ML8X1. 5 31-32 (41-43)
Rocker arm studs ### MLOx1.5/10.9 28- 30 (38-40)
Injector clanp stud ### MBx1.25/10. 9 5-6 (7-8)
Injector clanp nut ## MBx1.25/10.9 7-8 (9-11)
Cylinder head nuts ##, *** MJ10x1.5/10.9 33 (45)
Cylinder head studs ### MI10x1.5/12.9 Refer to

installation
procedures
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Table 1-2. Critical Torque Values - continued.

Location Fastener Size/d ass Ib ft (N.m
Val ve cover MBx1. 25/ 8. 8 12-13 (16-18)
Breat her cover M6x1. 0/ 10. 9 7-8 (10-11)
Mounting feet MBx1. 25/ 8. 8 16- 18 (21-24)
I ntake manifold MBx1. 25/ 8. 8 16- 18 (21-24)
Exhaust manifold stud ##, * MBx1. 25/ 9. 8 5-6 (7-8)
Exhaust manifold nuts ## MBx1. 25/ 8. 8 16- 18 (21-24)
Sound shield & scroll nounting ## M6x1.0/8.8 4-5 (6-7)
Sheet et al Mex1. 0/ 8. 8 5-6 (7-8)
Lifting eye nut MBx1. 25/ 8. 8 16- 18 (21-24)
Lifting eye stud MBx1. 25/ 9. 8 5-6 (7-8)
Fuel injection punp MBx1. 25/ 10.9 24- 26 (32-35)
Fuel transfer pump # M6x1. 0/ 8.8 7-8 (10-11)
Injection line fittings # ML2x1. 5 16- 18 (21-24)
Fuel line banjo bolts ## ML2x1. 5 18- 20 (24-27)
CGenerator adapter MLOx1.5/8. 8 30- 32 (41-43)
Connecting rod nuts ##, ** MLOx12.5/12.9 60- 66 (81-89)
Ol punp cover plate M6x1. 0/ 8.8 6-7 (8-9)
Ol punp nounting M6x1.0/8.8 7-8 (10-11)
Canshaft retainer Mbx1. 0/ 8. 8 7-8 (10-11)
CGear cover M6x1. 0/ 8.8 7-8 (10-11)
Al t er nat or Max0. 7/ 8.8 1-2 (2-3)
CGovernor drive gear Max0.7/12.9 2-3 (3-4)
Gover nor Mbx1.0/12.9 7-8 (10-11)
Fan nounting M6x1. 0/ 8. 8 5-6 (7-8)
Fl expl ate nmounting M6x1. 0/ 8.8 7-8 (10-11)
d ow plug MLOx1. O 12-13 (16-18)
Starter to starter nmount ML2x1. 75/ 10.9 60- 62 (82-84)
Starter to support bracket Mex1. 0/ 8. 8 7-8 (10-11)
Starter mount to crankcse MBx1. 25/ 8. 8 16- 18 (21-24)
G 1 punp bypass plug ML4x1. 5 20- 25 (27-34)
Ol filter adapter ### ML6X1. 5 20- 25 (27-34)
Injection punp actuator shaft M6 X1. 0. 4-5 (6-7)
Sol enoid mounting bracket M6x1.0/8.8 7-8 (10-11)
Sol enoid nmounting Mex1.0/ 8.8 7-8 (10-11)
CGovernor cable mounting clip M6x1.0/8.8 7-8 (10-11)
NOTES: Use sealing conpound item 7) on all fasteners except as

i ndi cated bel ow.

# Recommended torque. Torquing not required.

## Do not use sealing conpound. Use nmay be detrimental.

### Use seal ing conpound(Table 2-2,item5).

*  Use sealing conpound [(Table Z2-2, item 6) on cylinder head end only.
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** Before torquing, apply lube oil to bolt and nut threads and to adjacent |oad
bearing faces on nut and rod cap.

*** Before torquing, apply lube oil to stud and nut threads. Torque nuts to 20, 35,
and finally 45 Nm (15, 26, 33 ft |b) using the sequence 1-2-3-4-4-3-2-1-1-2-
3-4.  See[Figure I-T]

CYLINDER
HEAD
TOP VIEW
EXHAUST
PORT
Figure 1-1. Cylinder Head Torquing Sequence.
Table 1-3. Standard Torque Val ues.
Approxi mate Screw Size Tor que
in. (M ft Ibs (Nm
174 (6) 3-5 (4-7)
5/16 (8) 7-11 (10-15)
3/8 (10) 14-18 (19-24)
7116 (11) 23-28 (31-38)
1/2 (13) 32-37 (44-50)

1-13. DI FFERENCES BETWEEN MODELS. This manual covers DCOD Mdel s MEP-016B, MEP-021B,
and MEP-026B. The differences that exist between these nodels are discussed in the
appropriate areas in this manual. The basic difference between nodels is MEP-016B
delivers 60 hertz Aternating Current (AC), MEP-021B delivers 400 hertz (AC), and
the MEP-026B delivers 28 volts Direct Current (DC).
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CHAPTER 2

GENERAL MAINTENANCE INSTRUCTIONS

Section |I. REPAIR PARTS, SPECIAL TOOLS, TEST,
MEASUREMENT, AND DIAGNOSTIC EQUIPMENT (TMDE), AND SUPPORT EQUIPMENT

2-1. REPAIR PARTS. Repair parts are listed and illustrated in TM 05926B/06509B-24P/
TM 5-6115-615-24P/TO 35C2-3-386-24P/NAVFAC P-8-646-24P parts manual for the 3kw
Generator Set.

2-2. TOOLS AND EQUIPMENT. [Table 2-1 contains a list of all special tools, test and

support equipment needed to maintain this unit.

Table 2-1. Special Tools, Test and Support Equipment.

N SN
Reference
Number Reference
ltem (Or Equivalent) Para. No. Use
Valve Spring Compressor 7 -7 Remove/Install Valves
Timing Wheel 7 - 10 Engine Timing
7-10
High Pressure Pump 72-7010 6 -3 Injection Pump Timing
5-9
scilloscope Waveform Analysis
Hydraulic Press (with
seal and bearing
installation adapters) 7-12,7-17,7-19 Seal and Bearing
Installation
High Potential Insulation
Test (Megohmmeter) 5-4,5-6,5-7 Generator Windings
Valve Grinder 7-7 Valve Repair

Post Mold (+)
Post Mold (-)

Power Supply (0-150VAC)

512-00-251-5045 4-2
5120-00-251-5046 4-2

8-2, 5-9

Battery Repair
Battery Repair

Voltage Regulator
Test

2-1



MARINE CORPS TM 05926B/ 06509B- 34
ARMY ™

NAVI EA81%586%5§163434
'\?A‘R FORCE TO 35C2- 3-386- 32
Table 2-1. Special Tools, Test and Support Equipnent - Continued
NSN
Ref erence
Nurber Ref erence
[tem (O Equi val ent) Para. No. Use
Power Supply (Variable DC) 9-3 Frequency Meter
Test
Epoxy Kit 8010- 00- 959- 4661 4-2 Battery Repair
Mul tinmeters (3) 5-2, 5-4, Crcuit Testing
5-5 5-6, 5-7,
and 8-2
Signal Generator 8-2 Grcuit Testing
Rheostat 750 ohm 2 Watt 5-9 Vol tage Regul at or
Test i ng/ Adj ust nent
Resistor 30 ohm 120 Watt 5-9 Vol tage Regul at or
Test i ng/ Adj ust nent
Potentionmeter 500 ohm 5-9 Vol tage Regul at or
Adj ust nent
Vol trmeter (AQC 5-9 Vol t age Regul at or
Adj ust nent
Vol tneter (DC) 5-9 Vol tage Regul at or
Adj ust nent
Cylinder Hone 7-13 Renmove Cylinder
d aze
Nozzl e d eaning KDEP- 1043 6-4 I njection Spray

Ki t

Nozzl e Tester 0-681-143-014 6- 4

Rocker Arm Socket 420- 0517 7-8
Ri ng Expander 7-13
Crankshaft GCear:
Pul | er pPS87-104-1 7-17
Socket pPS87-104-2-2 7-17

2-2

Hol e C eaning
I njector Testing,
Setting Nozzle
Qpeni ng Pressure

Remove/ | nst al |
Rocker Arm Nuts

Renove/lInstall Rings

Remove Crank
Gear
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Table 2-1. Special Tools, Test and Support Equi pment - Conti nued

NSN
Ref erence
Nunber Ref erence
[tem (O Equi val ent) Para. No. Use
Load Bank 7-2 CGovernor  Adj ust ment
Bar Stock 420- 0518 7-11 Setting Timng
Poi nt er

FABRI CATED TOOLS AND EQUI PMENT. No fabricated tools or equi pnent are necessary

2- 3.
the 3kw Generator Sets.

for the maintenance of
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AIR FORCE TO 35C2-3-386-32
Table 2-2. Consumabl e Operating and Mintenance Suppli es.
Qy Qy
Nat i onal Requi red Requi red
Item Conponent St ock For Initial 8 Hours
No. Application Nurber Description Operation  Operation Notes
1 Battery 8010- 00- 959- 4661 Epoxy Kit As req'd
2 Battery 9650- 00- 264- 5050 Pig Lead As req' d
3 Starter G ease As req'd
Multitenp
PS No. 2
4 Lifter Lifter, Pre-lube As req'd
Type, seal ed
power LL-S
5 M sc. 8030- 00- 148- 9833 Loctite 271 As req'd
ML-S-46163-A
Type |, Gade K
6 M sc. Never - Seeze As req'd
(Onan PI'N
524-0076)
7 M sc. Loctite 242 As req' d
M L-S-46163A
Type |1, Gade N
8 M sc. Seal ing Conmpound As req’'d
ML-S-46163-A
Type |11,
G ade R
Renovabl e
9 M sc. Sealing Conpound, As req' d
RTV Silicone
M L- A-46106- A
10 M sc. Loctite Utra As req' d
Blue Silicone
Seal ant
11 M sc. Seal ing Conpound As req' d
M L- R- 46082
Type |
12 M sc. Dry d eaning As req'd

2-4
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Table 2-2.  Consumabl e Operating and Mintenance Supplies - Continued.
_ Qy Qy
Nat i onal Requi red Requi red
Item  Conponent St ock For Initial 8 Hours
No. Application Number Descri ption Operation  Operation Mdtes
13 M sc. Sealing conpound As req'd
M L-S-22473-E
G ade Hw
14 M sc P/I'N 13217E3704, Heat Sink As req'd
FSCM 97403 Conpound
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ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

Section Il. TROUBLESHOOTI NG

2-4.  GENERAL. This section contains troubl eshooting information for |ocating and
correcting operating troubles which may develop in the Generator Set. Each

mal function for an individual conmponent, unit or systemis followed by a list of
tests or inspections which will help you determne probable causes and corrective
actions to take. You should perform the tests/inspections and corrective actions in

the order |isted.

2-5.  MALFUNCTIONS NOT CORRECTED BY USE OF THE TROUBLESHOOTI NG TABLE.  This nanual

cannot list all malfunctions that may occur, nor all tests or inspections and
corrective actions. If a malfunction is not listed or cannot be corrected by the

listed corrective actions, notify your supervisor.

Table 2-3. Troubl eshooti ng.

Mal functi on
Test or Inspection
Corrective Action

1. STARTER MOTOR DOES NOT TURN - H GH CURRENT DRAW

Step 1. Check starter for grounded sol enoid.
Refer to[paragraph 7-4lc. and 7-5.a.

Repl ace any grounded comnponent.

Step 2. Check starter for grounded termnals.

Refer tol[paragraph 7-4lc.

Repl ace any grounded comnponent.

Step 3. Check starter for grounded field stator.
Ref er to[paragraph 7-4]c.

Repl ace any grounded comnponent.

Step 4. Check for frozen armature shaft. Refer to[paragraph /-4]d.e.

Repl ace armature bushing and, if necessary, arnmture.

2. STARTER DOES NOT TURN - NO CURRENT DRAW

Step 1. Check for open armature windings. Refer td_paragraph 7-4]b.c.

Replace armature if necessary.

Step 2. Check for open starter field windings. Refer tp paragraph 7-4]c.

Replace field windings if necessary.
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Table 2-3.  Troubl eshooti ng Cont i nued.

Mal functi on
Test or Inspection
Corrective Action

Refer tp_paragraph /-4.d.

Step 3. Check for broken or weak brush springs.

Repl ace brush springs if necessary.

(high nmica). Refer

td_paraqraph 7-4.d.

Step 4. Check for worn conmutator

Refinish comutator or replace armature (including

comut ator).

3. SLOW STARTER SPEED.
Step 1. Check for

dirty comutator. Refer tb_paragraph /-4.d.

Clean or refinish commutator.

t o[ _paragraph 7-4] d.

Step 2. Check for worn armature shaft bushings. Refer

Repl ace bushings and, if necessary, armature.

Refer tb_paragraph /-4.d.

Step 3. Check for burned solenoid contacts.

Repl ace sol enoi d.

Step 4. Check for open or shorted starter field windings. Refer to

[paragraph /-4j}c.

if necessary.

end bearing. Refer to[paragraph 5-8} a.

Repl ace wi ndi ngs,

Step 5. Check for worn generator

Repl ace bearing if necessary.

4. STARTER WLL NOT ENGAGE FLYWHEEL.

Refer t[o_paragraph 7-4. d.

Step 1. Check starter free running clutch.

Replace clutch if necessary.

to[paraaraph_ /-4 d.

Step 2. Check starter pinion gear. Refer

necessary.
Step 3. Check for damaged flywheel ring gear. Refer td_paragraph /-1.b.

if necessary.

Repl ace pinion if

Repl ace flywheel
21
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Table 2-3. Troubl eshooting - Continued.

Mal functi on
Test or Inspection
Corrective Action

5. ENGNE WLL NOT START WHEN CRANKED.

Step 1. Check glow plug operation. Refer to TM 05926B/ 06509B-12/ TM 5-6115-
615- 12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 nmanual, paragraph 4-50.a.

Repl ace a defective glow plug or wiring.

Step 2. Check for faulty injection caused by dirty fuel. Refer to
[paragraph 6-4]c.

Replace with clean fuel. Service fuel filters, refer to
TM 05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO
35C2- 3-386-31 nmnual, paragraph 4-50. dCdean and, if
necessary, repair or replace fuel injection nozzle. Refer
to[paragraph 6-4.Je.f.g.

Step 3. Check for poor conpression. Refer tp paragraph 7-7 a.

See mal function 12.

Step 4. Incorrect fuel injection pump timng. Refer t[0_paragraph 6-2. e.

Retinme punp. Refer t@ paragraph 6-2 e.
6. ENG NE M SFI RES.

Step 1. Check for poor conpression. Refer to[paragraph /-2 a.

See mal function 12.

Step 2. Check for defective or dirty injection nozzle. Refer[To paragraphl
6-4.c.

Clean or replace nozzle. Refer td_paragraph 6-4le.f.qg.

Step 3. Check for broken valve springs. Refer tlo_paragraph /7-1. a.

Repl ace broken springs. Refer t@ _paragraph 7-7]c.

Step 4. Check cylinder head assembly for build-up of carbon. Refer to
[paragraph 7-6]c.

Cl ean carbon from cylinder head assembly. Refer to
[paragraph 7-6] c.

2-8
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Table 2-3. Troubleshooting - Continued.

Mal functi on
Test or Inspection
Corrective Action

7. LOW ENG NE PONER.

Step 1. Check for poor conpression.

Refer tjo_paraqraph /-4. a.

See nual function 12.

Ref g _t0 paragraph

Step 2. Check for dirty or defective injection nozzle.

6-4.c

Cean or replace injection nozzle. Refer to paragraph 6-

4.e.f.q.
injection punp timng. Refdl_{0 paragraph

Step 3. Check for incorrect fuel
6- 2. e.

Adjust injection timng if necessary.
6- 2. e.

Ref ér _to_par aqraphl

8. EXCESSIVE O L CONSUMPTI ON.

Refer to[paragraph /-6]c.

Step 1. Check for worn valve guides.

Repl ace guides, valves and seals. Refer to paragraph 7-§.d
for guide replacement and_paragraph /-/b for valve and seal

repl acenent.

Refer tp paragraph /-1

Step 2. Check for worn or sticking piston rings.
13.b.

tp paragraph /7-13]c.d.

Replace rings if necessary. Refer

BLACK SMOKEY EXHAUST AND EXCESSI VE FUEL CONSUMPTI ON

9.
injection punp timng. Refer tp paragraphl

Step 1. Check for incorrect fuel

[6-Z] e.
Adjust injection tinming if necessary.
[6-2] e.

Step 2. Check for faulty injection punp.

Ref er t[0_paragrap

Ref er t[0_paraqraph 6-4. e.

Repl ace punp as necessary.

tlo_paragraph 6-4 c.

Step 3. Check for faulty fuel injection nozzle. Refer

Sed paragraph 6-4.e.f.qg.

Repair or replace nozzle.
2-9
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Table 2-3. Troubl eshooting - Continued.

Mal f uncti on
Test or Inspection
Corrective Action

Step 4. Check valve condition. Refer tp _paragraph /-7 a.

Repair or replace worn valves. Refer td_paragraph /7-7]b.c.

10. TAPPING OR CLI CKING SOUND FROM CYLI NDER HEAD.

Step 1. Check for excessive valve clearance. Refer to[paragraph /-8l e.

Adj ust cl earance.

Step 2. Check for broken valve spring. Refer tD_paragraph /-7 a.

Repl ace broken springs. Refer t@ paragraph /-7 c.
11. METALLIC KNOCKI NG CLICKING, OR POUNDI NG FROM CRANKCASE OR CYLI NDER BLOCK.

Step 1. Check for dirty or defective injection nozzle. Refer to paragraph
6-4.c.

Clean or replace injection nozzle. Refer to[ paragraph |
6-4.e.f.q.

Step 2. Check for worn or |oose connecting rod bearings. Refer to
[paragraph 7-715]c.

Repl ace bearings if necessary.

Step 3. Check for loose piston assenbly. Refer t[0_paragraph /7-13 c.

Repair or replace piston. Refer tp_paragraph 7-131d.e.

Step 4. Check for |oose connecting rod assenbly. Refer to paragraph
7-15.C.

Repl ace connecting rod bearings.

12. LOW ENG NE COMPRESSI ON.

NOTE

Normal cylinder pressure is between 325 and 375 psi
dependi ng upon engi ne condition. Mintenance should be

considered if pressure is below 325 psi.

2-10



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

Table 2-3. Troubl eshooting - Continued.

Mal functi on
Test or |Inspection
Corrective Action

Step 1. Check for loose cylinder head.
Properly tighten head. Refer to paragrapti—7-%.f.

Step 2. Check for broken valve spring. Refer to_paragraph /-7] a.

Repl ace broken spring. Refer {0 paraaraph] 7-7.c.

Step 3. Check for worn or sticking valves. Refer t[0_paragraph 7-14.b.

See nul function 13 bel ow.

Step 4. Check for worn valve seats. Refer tf_paragraph 7-6|c.

Cean and, if necessary, regrind valve seats. Refer to
[paradraph /-6l d.

Step 5. Check for worn or sticking piston rings. RefEr_To paragraph
7-13.C.

Replace rings if necessary. Check condition of cylinder
wal | s and piston grooves.

Step 6. Check for worn cylinder walls and pistons. RefEr_to paragraph
7-13.C.

Refinish cylinder walls. Replace pistons.
13. STI CKI NG VALVES.

Step 1. Check for dirty, scored, or gummy valve stems or guides. Refer to
paragraph_/-6]c.

Clean stens and guides. Replace guides if necessary.
Ref er to[paragraph /-6lJc.d.

Step 2. Check for weak or broken springs. Refer t@_paragraph /-7 a.

Repl ace springs. Refer tp_paragraph /-7l c.

14. ENG NE RUNS NORMALLY, BUT GENERATOR HAS NO QUTPUT.

Step 1. Check voltage regulator. Refer t[0o_paragraph 5-9.a.

Repair or replace regulator. Refer tp _paragraph 5-9]d.e.
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Mal f uncti on

Test or

Tabl e 2-3. Troubl eshooting - Continued.

a1 AR AR 8 S A 73 el T T T 11 i T o TS 5 A e e Ry A Ak S S KB S T Bl iR P A A A ok el Attt

I nspection
Corrective Action

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Check exciter field (stator) for open or shorted windings. Refer
t o[paragraph 5- 7]

Repl ace stator if necessary. Refer td_paragraph 5-2]e.f.

Check Check diodes on exciter rotor. Refer tp_paragraph 5-§. a.

Repl ace diodes if necessary. Refer tg_paragraph 5-5]b.c.

Check generator field (rotor) for open or shorted wi ndings. Refer
t o[paragraph 5-4i b.

Repl ace rotor if necessary. Refer td@ paragraph 5-4jc.

Check generator stator for open, shorted, or grounded wi ndings
Refer to[paragraph 5-6] a.

Repl ace stator, if necessary. Refer tpo Paragraph 5-2]f.

Check exciter rotor for open, shorted, or gorunded w ndings. Refer
t o[paragraph 5-4i b.

Repl ace exciter rotor if necessary. Refe[_to paragraph
5-2.f.

Check bridge assenmbly (MEP-026B Only) for defective diodes. Refer
to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646-12/ TO 35C2-
3-386-31 nmnual, paragraph 69.c.

Repl ace defective diodes. Refer to TM 05926B/ 06509B- 12/ TM
5-6115- 615- 12/ NAVFAC P- 8- 646- 012/ TO 35C2- 3- 386- 31 manual ,
paragraph 4-69.d.

15. ENG NE RUNS NORMALLY, BUT CGENERATOR HAS LOW QUTPUT.

Step 1.

Step 2.

12

Check voltage regulator. Refer to[paragraph 5-9 a.

Adjust, repair, or replace regulator. Refef_to paraaraphl
5-9.d.e.

Check voltage adjust rheostat. Refer to TM 05926B/ 06509B-
12/ TM 5- 6115- 615- 1/ NAVFAC P- 8- 646- 12/ TO 35C2- 3- 386- 31
manual , paragraph 4-65. a.

Repl ace rheostat if necessary. Refer to TM 05926B/ 06509B-
12/ TM 5-6115-615- 12/ NAVFAC P-8-646-12TO 35C2- 3- 386- 31
manual , paragraph 4-65.b.c.



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

Table 2-3. Troubl eshooting - Continued.

Mal functi on
Test or Inspection
Corrective Action

Step 3. Check generator stator for open or shorted windings. Refer to
[paragraph 5-6l a.
Repl ace stator. Refer to paragraph 5-2.f.

rotor for shorted windings. Refer {0 paragraph

Step 4. Check exciter
5-4.b.

Replace rotor. Refer tlb paragraph 5-271f.

Refer {0 _paraoraph b5-9. a.

Step 5. Check diodes on exciter rotor.

ffo_paraqraph 5-5|. C.

Repl ace diodes as necessary. Refer

16. H GH GENERATOR QUTPUT VOLTAGE (NO LQAD).

Ref er t[o paragraph 5-9. a.

Step 1. Check for voltage regulator failure.

Repair or replace defective regulator. Refer to paragraph

5-9.d. e.

to TM 05926B/ 06509B- 12/ TM 5-

Step 2. Check voltage adjust rheostat. Refer
par agr aph

6115- 615- 12/ NAVFAC P-8-646-12/ TO 35C2- 3-386-31 manual ,
4-65. a.

Repl ace rheostat if necessary. Refer to TM 05926B/ 06509B-
12/ TM 5-6115-615-12/ NAVFAC P-8-646-12/ TO 35C2- 3-386- 31

manual , paragraph 4-65.b.c.

17. FREQUENCY METER FAILS TO REG STER

Ref er t[0_paraaraph 9-3. a.

Step 1. Test frequency neter.

Repl ace defective frequency nmeter. Refer to T™M
05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO

35C2- 3-386-31 nmnual, paragraph 4-66.a.b.
Test frequency transducer. Refer tb_paragraph 9-4. a.

Repl ace defective frequency transducer. Refer to T™M
05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO

35C2-3-386-31 nmnual, paragraph 4-68.Db.c.

Step 2.

2-13
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Table 2-3. Troubl eshooting - Continued.

Mal functi on
Test or Inspection
Corrective Action

18. BATTERI ES DO NOT CHARGE.

Step 1. Check battery charging alternator stator. Refer to paragraph
7-11. a.

Repl ace defective stator. Refer to[paragraph /-IT1lb.f.

Step 2. Check flywheel magnets. Refer to[paragraph 7-10] b.
Repl ace flywheel. Refer to[paragraph /-10]c.

Step 3. Check battery charging voltage regulator. Refer to T™™
05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646-12/ TO 35C2- 3- 386-

31 manual, paragraph 4-25.b.

Repl ace defective battery charging voltage regulator. Refer
to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646-
12/ TO 35C2-3-386-31 nmnual, paragraph 4-25.c.d.

Section II1. GENERAL MAI NTENANCE

2-6. CGENERAL MAINTENANCE. This section contains general maintenance instructions
which are the responsibility of intermediate direct support and general support
mai nt enance personnel. You will find that these instructions apply to several
conponents or assemblies. They would otherwise have to be repeated throughout the
chapter.

2-7. GENERAL MAI TENANCE REQUI REMENTS.

2-7.1. Wrk Cuidelines.

a. Make sure the work area is clean before you disassenble the generator or
engi ne.
b. Make sure that the materials needed for the task are at hand. These may

include cleaning solvents, lubricants, buckets or other containers for

2-14
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cleaning parts or keeping conponents separated, clean wiping cloths, and
all of the proper tools.

WARNING

DRY CLEANING SOLVENT, (Tabl'e 2-7.] item 12), used to
clean parts is potentially dangerous to personnel and
property. Avoid repeated and prolonged skin contact.
DO NOT use near open flame or excessive heat. Flash
point of solvent is 100 to 138 degrees Fahrenheit (38
to 60 degrees Centigrade).

C. Clean the exterior of the engine and generator before disassenbly to keep
foreign matter from contaminating bearings, gears and other conponents
whi ch may be damaged by these foreign materials. Use a clean cloth
danpened with cleaning solvent [(Table 2-P, item 12).

d. If compressed air is used to clean parts, make sure it is free of dirt and
other contanminants. Never exceed 15 psi nozzle pressure.

e. Protect disassenbled parts fromdust, blow ng sand, and noi sture which can
cause rapid wear and deterioration of bearings, gears and other nachined
parts.

2-7.2. Seals and Gaskets. Repl ace seals and gaskets of all disassenbl ed

conponents.  This will greatly reduce the possibility of |eaking after reassenbly,
and will help prevent the entry of dust and dirt.

2-7.3. Care of Bearings.

a. Clean ball and roller bearings by placing themin a wire basket and
imersing themin a container of fresh cleaning solvent. Agitate the
bearings in the solvent to remove all traces of old |ubricant.

b. Dip the cleaned bearings in clean engine oil and i mediately wap themin
lint-free paper to protect them from dust and other foreign matter.

2-7. 4. Replacing Electronic Components.

a. Tag wires with identification before renoval to ensure proper
reconnecti on.

b. When sol dering, use a heat sink between the soldering pencil and the
el ectronic conmponent to prevent damage to the conponent.

C. Do not use excessive heat when soldering on printed circuit boards. Danage
to the board may result.

2-7.5. Fuel System Muintenance. The fuel injectors and fuel punp are manufactured
to extrenely tight tolerances. Even small anounts of dust or water in the fuel
system can damage these components. It is of great inportance that dirt be kept out
of the fuel lines and fittings during disassenbly and assenbly. Al openings should
be taped, capped or plugged imediately after disassenbly. |f dirt does
accidentally enter a conponent, it should be flushed with clean diesel fuel before
reassenbly.
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2-7.6. Vel ding.

a. Aluminum wel ding. Repair of alunminum conponents by welding is acconplished
in accordance with ML-W45205, Cass B.

b. Steel welding. Repair of steel conponents by welding is acconplished in
accordance with ML-W8611.

c. Resistance welding. Resistance welding is acconplished in accordance wth
M L- W 12332.

2-7.7. Painting. Conponents which require painting are treated and painted in
accordance with ML-T-704, Type F or G NATO G een 383.

Section IV. REMOVAL AND | NSTALLATION OF MAJOR COVPONENTS.

2-8. CONTROL BOX.

a. Renoval .

(1) Disconnect negative (-) battery cable from battery.

NOTE
shows the Mddel MEP-016B Control box.

Model s MEP-026B and MEP-021B (28VDC and 400 Hz) are
sinilar.

(2) Renobve screws (1, and nuts (2). Renove speed control nounting
bracket from bottom of control box.

(3) Renpbve nut (3), ground strap (4), and screw (5).

(4) Disconnect five generator |eads (MEP-026B) and ei ght generator |eads (MEP-
016B and MEP-021B).

(a) MEP-026B (28VDC).

1 Tag and disconnect two exciter stator leads fromtermnals #1 and
#5 of terminal board A3-TBl (see[Figure 2-2).
2 Tag and disconnect three main stator leads T1, T2, and T3. Tl is

connected to termnal #4 of termnal board A3-TBL.
Lead T2 is connected to termnal #2 of A3-TBl and lead T3 is
connected to termnal #3 of A2-TB2.

(b) MEP-016B and MEP-021B (60 and 400 Hz).

1l Tag and disconnect exciter stator leads F1 and F2 at terninals #1
and #2 of terminal block Al-TB2 (see[Fiqure 2-3).

216
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SCREW
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. LOCKWASHER
. WASHER

PNOOB LN

Figure 2-1. Control Box Removal and Installation.
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(5)

STATOR
LEADS

s

5-6115-615-34

NAVFAC P-8-646-34
TO 35C2-3-386-32

2

Tag and disconnect six nain stator leads T1, T2, T3, T4, T5, and
T6. Lead T1 is connected to termnal #1 of termnal block Al-TB1,
lead T2 is connected to termnal #2 of Al1-TBl, lead T3 is connected
to termnal #3 of Al-TBl1, lead T4 is connected to term nal #4 of
Al-TB1, lead T5 is connected to termnal #5 of A1-TB1,and |ead T6
is connected to termnal #6 of Al-TBI.

Renove four screws (6, | ockwashers (7), and washers (8).
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Figure 2-2. Generator Wring MEP-026B.
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Figure 2-3. GCenerator Wring MEP-016B and MEP-021B.

(6) Loosen clanp and disconnect control box harness [FEigure 2-4).

(7) Thread generator wiring (five leads MEP-026B, eight |eads MEP-016B and NEP-
021B) through opening in bottom of control box.

(8) Renobve control box and cover generator opening to prevent entry of dirt.

b. Installation.

(1) Rerove cover from generator.

(2) Place control box in position on franme. Thread generator wiring (five
| eads MEP-026B, eight |eads MEP-016B and MEP-021B) through opening in

bottom of control box.
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(3) Secure control box to frame with washers (8, [Eguel2-1), |ockwashers (7),
and screws (6).

(4) Connect generator wiring to control box term nal boards using tags as |ead
i dentification.

(5) Secure ground strap (4) with screw (5) and nut (3).

(6) Connect speed control mounting bracket to bottom of control box with screws
(1) and nuts (2).

(7) Connect control box harness to back of control box and tighten clanp

2-4).

CLAMP

[

[ — /

"‘ L J )’
CONTROL R
BOX
HARNESS <)

il
\
S
S
/

Figure 2-4. Control Box Harness.
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2-9. ENG NE.
a. Renoval.

(1) Drain fuel from fuel tank.

CAUTION

Do not, apply air pressure tothe engine crankcase to
speed the oil drain process. Air pressure can force
the oil seals out of the crankcase.

NOTE

To expedite the oil draining process, raise end of
set opposite the drain valve.

(2) Open drain valve (1, drain the engine oil. Disconnect oil
drain line (2) fromthe drain valve and plug the oil Iine.

///2
/ ‘Trn \

OlL PAN
‘ 1. VALVE
/ 2. DRAW LINE, OIL

1 SKID BASE

FRAME

Figure 2-5. Engine Renoval (Sheet 1 of 3).
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OIL FILTER
ADAPTER

OIL LINES

SHIELD

3. SCREW
4, SHIELD

(Sheet 2 of 3).

Figure 2-5. Engine Renpval
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(Sheet 3 of 3).

LOCKWASHER

5. SCREW

6. LOCKWASHER
7. WASHER

8. WASHER

9. WASHER

10. WASHER

12. NUT

11.

Engine Removal

Figure 2-5.
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(3)

(4)
(5)

(6)

(7)
(8)
(9)

(10)

(11)

Remove battery, refer to TM 05926B/ 06509B- 12/ TM 5- 6115-615 - 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 manual paragraph 4-19.

Renmove frame, refer to[paragraph 3-2.

Renove rear starter bracket, refer to TM 05926B/ 06509B-12/ TM 5-6115-615-12/
NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-48.

Renove engine oil filter, refer to TM 05926B/ 06509B-12/ TM 5-6115-615- 12/
NAVFAC P-8-646-12/ TO 35C2- 3-386-31 nmnual, paragraph 4-46.

Remove screws (3) and sound shield (4).

Remove oil cooler, refer t@ _paragraph /- 20

Di sconnect throttle cable from governor, refer to TM 05926B/ 06509B-12/ TM 5-
6115- 615- 12/ NAVFAC P- 8- 646-12/ TO 35C2- 3-386-31 nmnual, paragraph 4-56.

Renove generator, refer to[paragraph Z-10]

Di sconnect electrical connector from auxiliary fuel punp, refer to TM
05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO 35C2- 3- 386- 31
manual , paragraph 4-35.

Attach a chain hoist to the engine lifting eyes. Renpve slack from chains,
but do not lift engine.

(13) Renove engine wiring harness, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/
NAVFAC P-8-646-12/ TO 35C2-3-386-31 mmnual, paragraph 4-72.
(14) Renpve air intake hose, refer to TM 05926B/ 06509B-12/ TM 5-6115-615- 12/
NAVFAC P-8-646-12/ TO 35C2-3-386-31 mmnual, paragraph 4-49.
(15) Renove fuel lines, refer to TM 05926B/ 06509B-12/ TM 5-6115- 615- 12/ NAVFAC P-
8- 646- 12/ TO 35C2- 3-386-31 nmnual, paragraph 4-39.
(16) Restore engine support leg (24, Fiqure 2-6) to original position.
(17) Renove screws (5), lockwashers (6), washer (7), washers (8, 9 and 10),
| ockwasher (11) and nut (12). Keep washers in correct sequence for
installation.
(18) Lift and renpove engine with chain hoist.
(19) Renobve generator fan, refer to[paragraph 5-3.
b. Installation.
(1) Secure generator fan to engine, refer to[paragraph 5-3]
(2) Place engine in position.
(3) Install screws (5[ _Figure Z2-b), |ockwashers (6), washer (7), washers (8,

2-24
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(4 Install fuel lines, refer to T™M 05926B/ 06509B-12/ TM  5-6115- 615- 12/ NAVFAC P-
8- 646- 12/ TO 35C2- 3-386-31 manual, paragraph 4-39.

(9 Install air intake hose, refer to TM 05926B/ 06509B- 12/ TM 5- 6115-615- 12/
NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-49.

(6) Install engine wiring harness, refer to TM 05926B/ 06509B-12/ TM 5-6115-615-
12/ NAVFAC P-8-646- 12/ TO 35C2- 3-386- 31manual , paragraph 4-72.

(7) Connect electrical connector to auxiliary fuel punp, refer to T™
05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P- 8- 646-12/ TO 35C2- 3-386-31 manual ,

par agraph 4-35.

(8) Install generator, refer t¢ _paragraph Z-10]

(9) Connect throttle cable to governor, refer to TM 05926B/ 06509B- 12/ TM 5- 6115-
615- 12/ NAVFAC P-8-646- 12/ TO 35C2- 3-386-31 manual, paragraph 4-56.

(10) Install oil cooler, refer tl_paragraph 7-20]

(11) Position sound shield (4) in frame and secure with screws (3).

(12) Install engine oil filter, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/
NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-46.

(13) Install rear starter bracket, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615-
12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-48.

(14) Install franme, refer to paragraph 3-71

(15) Renmove lifting hoist.

(16) Connect oil drain line (2) to oil pan, close drain valve (1), and fill
engine with the proper anount and type of engine oil. Refer to
TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO 35C2- 3- 386- 31
manual , [paragraph 3-Z]

(17) Install battery, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 manual, paragraph 4-22.

NOTE

Generator cannot be removed as an assenbly; sone
di sassenmbly is required.

2-10. GENERATOR.

a. Renpval .

(1) Renove frame, refer to[paragraph 3-Z1

(2) Remove rear starter bracket, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/
NAVFAC P-8-646-12/ TO 35C2- 3-386-31 manual, paragraph 4-48.

2-25



MARINE CORPS TM 05926B/06509B-34
ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

i

. AUXILIARY FUEL HOSE
. GROUND CABLE
. BOLT
WASHER
NUT
. GROUND STRAP

1
2
3
4.
5.
6

Figure 2-6. Cenerator
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and Installation (Sheet 2 of 2).
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Renmove control box, refer to[paragraph 2-38]

Attach a hoist to the generator. Remove slack from hoist chains but do not
lift generator.

Remove auxiliary fuel hose (1,[_Figure 2-B) and ground cable (2) from skid
base

Renmove bolt (3), washer (4), and nut (5) securing ground strap (6) to skid
base.

Renmove screws (7), washers (8), lockwashers (9), and nuts (10) that secure
generator to cross brace (11).

Renove bolts (12), | ockwashers (13), and end cover (14) of generator

Renove screws (15), |ockwashers (16), washers (17), washers (18),

| ockwashers (19), and nuts (20). Keep washers in correct sequence for
installation.

Remove screws (21), lockwashers (22), washers (23) and engine support (24).

Turn engine support (24) so leg of support is facing down. Leg will
support engine when generator is renoved

Install and tighten engine support (24) to engine with screws (21),
| ockwashers (22) and washers (23).

Renmove bolts (25), |ockwashers (26), and washers (27) securing generator to
engi ne housi ngs.

Use a gear puller to renove generator housing and stator assenbly (28).

Renmove screws (29) and |ockwashers (30) securing drive adapter (31) and
rotor (32) to fan (33).

To renmove rotor (32) and drive adapter (31) fromfan (33), tap end of rotor
lightly with a rubber nallet. Be careful not to tap rotor w ndings

Renove bolts (34), l|ockwashers (35), washer plate (36), and drive adapter
(31) fromrotor (32).

[nstallation.

Install screws (7), washers (8), l|ockwashers (9) and nuts (10) that secure
generator to cross brace (11).

Install drive adapter (31, Fiqure 2-6), to rotor (32) with washer plate
(36), lockwashers (35), and bolts (34).

Put rotor (32) and drive adapter (31) in position on fan (33) and install
bolts (29), and |ockwashers (30). Tighten bolts (29) to 7 to 8 ft Ibs (10
to 11 N.m.



(6)
(7)
(8)
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CAUTION

Use extrenme care when installing stator housing.
M salignment and/or forced assenbly may danmge the rotor
or stator.
Position stator housing (28) over rotor (32).
Secure generator stator assenbly (28)to engine housing with bolts (25),
| ockwashers (26), and washers (27). Install two long bolts in holes above
and bel ow starter notor.
Remove screws (21), |ockwashers (22), washers (23) and engine support (24).

Turn engine support (24) so leg of support is facing up.

Install and tighten engine support (24) to engine with screws (21),
| ockwashers (22) and washers (23).

Install resilient mount screws (15), |ockwashers (16), washers (17),
washers (18), |ockwashers (19) and nuts (20).

Install end cover (14) with bolts (12) and |ockwashers (13).

Connect ground strap (6) to cross brace (11) with screw (7), washer (8),
and nut (10).

Install frane, refer to_paragraph 3-Z.

2-29/ (2-30 bl ank)
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CHAPTER 3
MAI NTENANCE OF THE FRAME
3-1. GENERAL. The frane provides the generator set a point for lifting, protection
agai nst physical danmage, and a nounting surface for sone conmponents, and it is
secured to the skid base. The skid base provides a nmounting surface for the
engi ne/ generator assembly. A battery frame securely holds the battery in an upright
posi tion.

3-2. FRAME.

a. Renoval .

WARNING

Di sconnect battery cables before renoving frane. The
high current output of the DC electrical system can
cause arcing and/or burns if a short circuit occurs.

(1) Renobve control box assenbly. Refer to paragraph 2-8]

(2) Disconnect two battery cables and slave receptacle cables from battery,

renmove nuts (1, Figure 3-17] and disconnect negative (2) cable first then
di sconnect positive cable (3).

(3) Renobve negative slave cable (6) and positive slave cable (7).

NOTE

Screws (4) are captive and cannot be rempved from sound
suppression panel (5).

(4) Loosen two screws (4) that secure sound suppression panel (5). Renpve
sound suppression panel (5).

(5 Renove screw (8), |ockwasher (9), washer (10), clanp (11), and ground rod
assenblies (12).

(6) Renove nut (13), screw (14), and clips (15) that secure wring harness to
the nuffler heat shield at three locations.

(7) Renove nuts (16), screws (17), and nuffler heat shield panel (18) from the
frane.

(8) Tag and disconnect three fuel lines (19) fromtop of fuel tank (20). Plug
hose ends and fittings to prevent the entry of contam nants.
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. NUT
. BATTERY CABLE (-}

. BATTERY CABLE (+)

SCREW

. PANEL, SOUND SUPPRESSION
. SLAVE CABLE (-}

. SLAVE CABLE (+)

NOO AW

Figure 3-1. Frame Removal (Sheet 1 of 5).
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8. SCREW
9. LOCKWASHER

10. WASHER rd
11. CLAMP /
12. GROUND ROD
13. NUT J
14. SCREW

15. CLIP

16. NUT

17. SCREW

18. PANEL, HEAT SHIELD

[ S —

Figure 3-1. Frame Removal (Sheet 2 of 5).
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(9) Unscrew wire connector (21) fromtop of fuel tank.

(10) Loosen fuel filter vent plug (22) on fuel filter (23) and drain fuel from
filter drain (24) into a suitable container.

(11) Tag and disconnect two hoses (25 and 26) from fuel filter (23) and plug
hose ends and fittings to prevent the entry of contaninants.

(12) Loosen clanp (27). Renove four screws (28) |ockwashers (29), and washers
(30) and renove air cleaner (31).

(13) Renpve nuts (32), |ockwashers (33), washers (34),
(36) that secure frame to skid base (6 |ocations).

bolts (35), and washers
(14) Renobve screw (37) that secures bracket (38) to frame.
(15) Renmpve cap from fuel tank drain.

(16) Carefully lift frame from skid base, and renove fuel tank (39).

b. Repair. Repair of the frame is linmted to sinple bending or alumnum
wel ding. Refer td _paragraph Z-7.6.

c. Installation.

(1) Install oil cooler, refer t[0_paragraph /- Z20]

(2) Place fuel tank (39) in position on skid base and replace cap from fuel
tank drain.

(3) Carefully place franme in position on skid base.

(4) Secure fuel tank (39) to frane.

(5) Secure bracket (38) to frame with screw (37).
(6) Secure frame to skid base with washers (36), bolts (35), washers (34),
| ockwashers (33), and nuts (32).
NOTE
If control box was removed, push generator wires
through grommets in bottom of box. Mke sure rubber

pad conpletely surrounds opening in top of generator
after installation.

(7) Install control box. Refer t¢ paraqrapn [Z2-8.

(8) Install air cleaner (31) and secure with four screws (28), |ockwashers
(29), and washers (30). Tighten clamp (27).

(9) Rermpve plugs and connect two fuel lines (25 and 26) to fuel filter (23).
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FUEL RETURN
FROM FUEL
INJECTION

TO AUXILIARY
FUEL PUMP

TRANSFER
PUMP

Figure 3-1.

Frame Renoval

19. FUEL LINES
20. FUEL TANK
21. CONNECTOR

(Sheet 3 of 5).
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22. PLUG, VENT

23. FILTER, FUEL

24. DRAIN, CONDENSATION
25. HOSE, FUEL

26. HOSE, FUEL

27. CLAMP

28. SCREW

29. LOCKWASHER

30. WASHER

31. AIR CLEANER

32. NUT

33. LOCKWASHER

34. WASHER
35. BOLT
36. WASHER

Figure 3-1. Frane Renoval (Sheet 4 of 5).
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.
nv»!;

TSI LI

37. SCREW
38. BRACKET
39. FUEL TANK

Figure 3-1. Frane Renoval (Sheet 5 of 5).
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Check that vent plug (22) on fuel filter (23) is closed

Connect wire connector (21) to top of fuel tank (20).

Renove plugs fromends of fuel lines (19) and connect to fuel tank (20).
Place cable clip (15) inside heat shield panel (18).

Secure heat shield panel (18) to frame with screws (17) and nuts (16).
Secure wiring harness and auxiliary fuel line with clips (15), screw (14),
and nut (13). dip (15) on outside of heat shield panel secures the
auxiliary fuel line and clip (15) inside the heat shield panel secures the

Wi ring harness.

Secure ground rod assenblies (12) with clanp (11), washer (10), |ockwasher
(9), and screw (8).

Place sound suppression panel (5) on generator set and tighten screws (4).

Install battery. Refer to TM 05926B/ 06509B-12/ TM 5-6115-615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386- 31 nmnual , paragraph 3-15.

— NARNING
Connect battery cables last when installing frame. The
high current output of the DC electrical system can
cause arcing and/or burns if a short circuit occurs

Connect positive battery cable (3) and positive slave cable (7) first and
then negative battery cable (2) and negative slave cable (6) to battery.
Secure cables by tightening nuts (1).

3-3.  SKI DBASE.

a. Renpval .

(1) Renove frane, refer to[paragraph 3-7]

(2) Renove generator, refer to[paragraph 2-10]

(3) Renove engine, refer to[paragraph 2-9]

b. Disassenbly.

(1) Remove nuts (1, | ockwashers (2), washers (3), bolts (4) and

mounts (5).

(2) Renmove nut (6), |ockwasher (7), ground strap (8), and bolt (9).
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(3)
(4)

(1)
(2)

Remove nut (10), |ockwasher (11), and grounding termnal (12).

If necessary, renmove auxiliary fuel punp, battery tray, and oil drain
assenbly. Refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646-
12/ TO 35C2- 3-386-31 mmnual, paragraphs 4-35, 4-19 and 4-51.

Data plates (13 and 14) are not renoved unless visibly damaged. Plates
may be renoved by renoving rivets (15).

Renove screws (18), washers (19), and bracket (16).
Renove screws (20), washers (21) and bracket (17).

Remove screws (23 and 25), locknuts (24 and 26), clanps (27 and 28) and
bracket (22).

Cl eani ng _and | nspection

Wpe all parts with a clean lint free cloth.

I nspect skid base and other parts for damaged threads, cracks, distortion,
or other visible damage.

Repair. Repair of the skid base may be accomplished by either bending or

al

um num wel di ng, refer to[paragraph 2-7.16
Assenbl y.

(1) Install bracket (22) with screws (23 and 25), locknuts (24 and 26) and

clamps (22 and 28).

Install bracket (17) with screws (20) and washers (21).
Instal | bracket (16) with screws (18) and washers (19).

If removed, data plates (13 and 14) may be secured to skid base with
rivets (15)

If necessary, install oil drain assenbly, battery tray, and auxiliary fuel
punp. Refer to TM 05926B/ 06509B- 12/ TM 5- 6115-615- 12/ NAVFAC P- 8- 646- 12/
TO 35C2-3-386-31 manual, paragraphs 4-35, 4-19 and 4-51.

%ecyre grounding termnal (12) to skid base with |ockwasher (11)and nut
10).

Secure ground strap (8) to frame with bolt (9), |ockwashers (7) and nut

(6).

Install mounts (5), bolts (4), washers (3), |ockwashers (2), and nuts (1).

Installation.

(1) Install engine, refer to[ paragraph 2-9]

(2) Install generator, refer to_paragraph 2-10]

(3) Install frame, refer to[paragraph 3-Z7]



4-1. GENERAL. A battery charging voltage regul ator
that is used to charge the battery after starting.

regul at or

MARI NE CORPS TM 059268/ 06509B- 34
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CHAPTER 4

MAI NTENANCE OF THE DC ELETRI CAL AND CONTROL SYSTEM

provides a stable DC current
The battery charging voltage

is a sealed unit and cannot be repaired or adjusted.

4-2. BATTERY REPAIR.

a. Battery Case.

(1)

(2)

Cracks on the top of the battery case can be repaired. Cracks on the sides
or bottomof the battery cannot be repaired and the battery should be
discarded in accordance with local policy and procedure.

Cracks in the battery top may be repaired by using epoxy kit [[Table 2-2,
item1). Reference instructions are furnished with each kit.

b. Battery Posts.

(1)

Battery posts which are worn or broken may be rebuilt by using pig lead and
steel battery post nolds. Pig lead is available in five pound bars (Table

2-2, item2). Post nolds are supplied in two sizes: positive (+) post,
NSN 5120- 00- 251-5045 and negative (-) post, NSN 5120-00-251-5046. Positive
post nold has a larger inside diameter than the negative post nold.

WARNING

Before repairing battery posts, place battery on a work
bench under an exhaust hood to protect personnel from
| ead and/or acid funes.

WARNING

Al ways wear safety goggles and gl oves when repairing
battery posts.

WARNING

Fol I ow procedures (2) through (5) carefully to avoid
danger of expl osion.

(2) Rermove all filler caps fromthe battery.
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(3)

(10)

(11)

(12)

4-2

Make sure that electrolyte level is up to ledge in filler openings. Add
distilled water as necessary. A low electrolyte level creates a potential
for hydrogen gas to be trapped in the plate area. Hydrogen gas when
subjected to flame or sparks can expl ode.

Let the battery stand for five mnutes to permt explosive hydrogen gas to
di ssi pate.

Using a low flame froma torch, flash the area above the open cells to
remove excess funes. There may be a small flash of flame when this is
done, so stand clear of the imrediate area over the battery.

Clean the battery post. Dress down post to renove all burrs, rough edges,
and corrosion.

Place the battery post nold securely around the post to be repaired. Seat
post mold to prevent molten lead from running out from under the nold.

Wth steel post nold securely in place, apply heat to the top of the
damaged post. Use a torch that produces a narrow pencil shaped flane so
that heat can be applied to battery post w thout overheating the post nold.
An overheated post mold will cause the lead to become too hot and lead wll
run out of nold base.

Once the lead starts to nelt, do not jar and unseat the nold.

When the top of lead post is nolten, hold one end of the lead stick close
over the nmold, heat the end of the lead stick, and feed the nolten |ead
into the already nolten netal of the battery post.

NOTE

To prevent separation of old and new lead, do not jar
the battery while the lead is solidifying.

Wien |ead has hardened and cool ed, the mold can be renoved by working off
the newy forned post, slowy, with a pair of pliers.

Test the newy formed post by gripping top of post with a pliers and
twisting. If top breaks off, the lead was not fully nolten to effect a
conmpl ete bonding of the old and new |lead, and the repair procedure nust be
repeat ed.

If the post was properly rebuilt, it will have a smooth exterior, or mnor
roughness. Dress and clean the post with a file.
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CHAPTER 5

MAI NTENANCE OF THE ELECTRI CAL POVER CGENERATI ON AND CONTROL SYSTEM

5-1. GENERAL. Repair of the generator is limted to the replacenent of defective

parts.

The generators on each of the nmpbdels covered by this manual are nearly

identical in appearance. Testing procedures are simlar but may yield different

results

depending on the generator nodel.

5-2. GENERATOR ASSEMBLY.

a. Testing.

(4)

NOTE

Before testing power generator nmke sure that the
voltmeter on control panel is operating properly, refer
to procedures contained in operator/organizational

manual . Al so make sure that the output voltage
regulator is functioning properly, refer td_paragraph
5-9.

Start generator set and allow it to warm up.

(bserve the voltneter on the front of control box. |If exciter, rotor,
regulator, or stator is defective; there will be no or a |ow voltage
reading on the set voltneter.

Performthe following prelimnary generator tests to determni ne which

conponent of the power generator is faulty. [If these tests do not indicate

a faulty conponent, disassenbly and testing of individual conponents is
required.

Test exciter stator windings.
(a) Disconnect the two exciter stator windings at the control box.
1 Models MEP-016B and MEP-021B (60 and 400Hz) di sconnect exciter

stator leads F1 and F2 at termnals #1 and #2 of termnal block
Al-TB2 (see Figure 5-1).
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(b)

TERMINAL BLOCK
A1-TB2

Figure 5-1. Generator Testing-MEP-016B and MEP-021B.

2 Model MEP-026B (28 VDC) disconnect exciter stator |eads at

termnals #1 and #2 of termnal board A3-TBl (see[ Figure 5-7).

Connect a multineter (set to read ohms) across the two exciter w nding
| eads (leads F1 and F2 for nodels MEP-016B and MEP-021B).

A reading of approximately 22 ohns indicates that the exciter stator
wi ndi ngs are functional.

A low reading of less than 20 ohns indicates shorted windings, and
exciter stator should be replaced.

A reading higher than 25 ohms indicates poor connections or open
wi ndi ngs, and exciter stator should be replaced.
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TERMINAL St
BOARD
A3TBI

EXCITER
STATOR LEAD
/

EXCITER
STATOR LEAD

Figure 5-2. Generator Testing-MEP-026B.

(5) Test main stator w ndings.

(a) Ta1g and di sconnect the main stator windings at the control box refer to
1 tor wmepoieBand MEP-021B sets and refer to 2 for MEP-026B set.

1 MEP-016B and MEP-021B (60 and 400 Hz) sets disconnect the six
stator leads (T1, T2, T3, T4, T5, and T6) from the control box.
Lead T1 is connected to termnal #1 of terminal block Al-TBl (see
[Fiqure 5-T). Lead T2 is connected to termnal #2 of Al-TBl, |ead
T3 is connected to termnal #3 of Al-TBl, lead T4 is connected to

termnal #4 of A1-TB1, lead T5 is connected to term nal #5 of Al-
TB1, and lead T6 is connected to termnal #6 of Al-TBI1.

2 MEP-026B (28 VDC) set disconnect the three stator |eads (12
and T3) fromthe control box. Lead Tl is connected to termnal #4

of terminal block A3-TBl (see, [Fiqure 5-2). Lead T2 is connected
to termnal #2 of A3-TB1 and lead T3 is connected to termnal #3 of
A3- TBL1.

(b) Use a multimeter (set to read ohms) to check the resistance between
stator lead pairs. Refer to 1 for MEP-016B and MEP-021B sets and refer
to 2 for MEP-026B set.
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MEP-016B and MEP-021B (60 and 400 Hz) sets check the resistance
between leads (T3 and T6), (T1 and T4), and (T2 and T5).

MEP- 026B set check the resistance between lead pairs (T1 and T2),
(T2 and T3), and (Tl and T3).

The stator resistance values should be within the follow ng ranges. If
resistance is less than stated; stator has a short and should be

repl aced. If resistance is greater than stated; stator has poor
connections or open w ndings and should be replaced.

1 MEP- 016B set- the nmin stator wi nding resistance between lead pairs

shoul d be between 0.304 and 0.370 ohns.

2 MEP- 021B set- the nain stator wi nding resistance between lead pairs
should be between 0.149 and 0. 181 ohns.
3 MEP- 026B set- the main stator w nding resistance between | eads

shoul d be between 0.018 and 0.022 ohns.

(3) GCenerator rotor (main and exciter) w ndings cannot be tested unless rotor

b.

is removed from the generator housing, refer to[paragraph 5-4]

Renoval . For renoval procedures, refer td _paragraph 2-10]

c. Disassenbly.

NOTE

illustrates the MEP-016B and MEP-026B (60Hz
and 28VDC) sets. Moddel MEP-021B (400 Hz) set is
simlar, but has a slightly different rotor. Procedures
which follow can be used for all three nodels.

Renove four screws (1, [Figure 5-3), |ockwashers (2), washer plate (3), and

drive adapter (4) fromrotor assenbly.

Renove circlip (5) and use a puller to remove bearing (6).

Exciter rotor (7) is permanently attached to main rotor (8) shaft and

cannot be renoved without danmging rotor.

Renove four screws (9), |ockwashers (10) and cover (11). Renove smal |
gronmet (12) and large gromret (13).

Renove screw (14), |ockwasher (15), and two bearing retainers (16).

Data plate (17) is not removed unless it is being replaced. Data plate is
retained by rivets (18).
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Figure 5-3. Generator Disassembly and Assembly.

C eaning and |nspection.

(1) Cean non-electrical parts in solvent and dry with conpressed air.

(2) Wpe all electrical conponents with a clean, dry cloth. dean rotor and
stator windings with conpressed air.

(3) Inspect rotor and stator windings for signs of burning or damaged
i nsul ation.

5-5



MARINE CORPSTT'&/I 05926B/06509B-34

ARMY
NAVY

5-6115-615-34
NAVFAC P-8-646-34

AIR FORCE TO 35C2-3-386-32

5-3.

5-6

(4) Inspect rotor and stators for scoring or other indications that stators and
rotor have been rubbing together.

(5) Inspect stator |eads for damaged or missing insulation.

Repai r. Repair of generator is acconplished by replacement of defective
conmponents.

Assenbl y.
(1) If rermoved, install data plate (17, Figure 5-3) with rivets (18

(2) Secure bearing retainers (16) to housing with screw (14) and |ockwasher
(15).

(3) Place large grommet (13) and small grommet (12) into holes in cover (11).
(4) Place two exciter stator |eads through small grommet and six main stator
| eads (MEP-016B and MEP-021B) or three main stator |eads (MEP-026B) through
| arge gromet.
(5) Secure cover (11) with four screws (9) and |ockwashers (10).
(6) Press bearing (6) onto rotor shaft and install circlip (5).
(7) Install drive adapter (4) and secure with washer plate (3), |ockwashers

(2), and screws (1). Make sure that radius on washer plate (3) faces drive
adapter (4). Tighten screws (1) to 25 to 29 ft Ibs (34 to 39 Nn.

Installation. For installation procedures, refer tdq paragraph 2-10]

GENERATCR  FAN.

Removal.

(1) Remove generator, refer to_paragraph 2-10]

(2) Remove screws (1[Figure 5-4), |ockwashers (2) and washer (3).

(3) Renove fan (4) from engine crankshaft.

. G eaning and | nspection.

(1) Wpe fan with a clean lint-free cloth that has been slightly noistened with
sol vent.

(2) Inspect fan for cracks, distortion, or other visible damage.

(3) If fan is cracked or danaged, fan should be replaced.

. ILnstall ation.

(1) Secure fan (4) to engine crankshaft with washers (38, | ockwashers (2) and
screws (1). Tighten screws (1) to 51 to 55 ft Ibs (69 to 75 N.nm.



MARINE CORPS TM 05926B/06509B-34
ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

SCREW

. LOCKWASHER
. WASHER

FAN

N

ENGINE

Figure 5-4. Generator Fan.

(2) Install generator, refer to_paragraph Z-10]

5-4. ROTOR

a.  Renoval .

(1) Renobve generator housing and stator assenbly, refer to[paragraph Z-10]

(2) Renove screws (1, [Fiqure 5-5), |ockwashers (2) and washer plate (3).
1 4
2y e MAIN
| ROTOR

ROTATING RECTIFIER

X
Y
. L

1. SCREW
2. LOCKWASHER
3. WASHER PLATE
EXCITOR SHAFT BEARING
4. D
ROTOR AND RIVE ADAPTER
CIRCLIP

Figure 5-5. Rotor.
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(3) Renpbve drive adapter (4).

(4) Renove rotating rectifiers, refer to[paragraph 5-5]

CAUTION

po not renove exciter rotor fromrotor shaft.

(5) Renove bearing and circlip fromrotor shaft, refer to_paragraph 5-8]

b. Testing.

NOTE

Before testing, remove rotating rectifiers (refer to
[paragraph 5-5)] and disconnect main rotor wnding |ead
(2, [Egurel 5-8) fromexciter core.

(1) Performhigh potential test on rotors (exciter and generator).

__WARNING
(bserve safety regulations. The voltages used in this
test are dangerous to human life. Contact with the
| eads or the w ndings under test may cause severe and,
possibly, fatal shock. Arrange the high voltage |eads
so that they are not in a position to be accidentally
touched. Keep clear of all energized parts. A ways
reduce the test voltage to zero and ground the wi nding
under test before making any mechanical or electrical
adj ustments on the equipment. Wen grounding out
wi ndi ngs which have been tested, always connect the
connection wire to ground first, and then to the
winding. Never performthis test wthout at |east one
other person assisting. Generator frame shall be
securel y grounded.

(a) CGeneral. The high potential test is performed to determ ne whether or
not the insulation of the equipment under test is defective. It is
customary to determne whether electrical equipment will wthstand
normal voltage stresses by means of a test in which higher voltages
than normal are applied for a definite period of time. The applied
vol tage must not be so high (above 1,500 V) as to damage the insulation
unless the insulation was initially defective.

(b) Test Equipnent. Use acceptable high potential test equipnent in
accordance with instructions acconpanying the equipment. Refer to
or Appendix B, Section Ill of TM 05926B/06509B- 12/ TM 5- 6115-
615- 12/ NAVFAC P- 8- 646- 12/ TO 35C2- 3-386-31 nanual .
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(c) Procedure.

1 Adequately ground high potential test equipment (1[Figure 5-6) to
a water pipe or simlar electrical ground in accordance wth

instructions acconpanying the test equipnent.

TEST EQUIPMENT (HIGH POTENTIAL TEST)

Figure 5-6. Rotor Insulation Test.

CAUTION

Make sure that the rotating rectifiers have been
removed fromthe rotor prior to testing (refer to
[paragraph 5-5). Damage to rotating rectifiers my
result if high voltage is applied.

2 Di sconnect ground lead to exciter core (se¢ _Figure 5-1).
3 Connect the high voltage lead (2,[Figure 5-6) of the test equipnent
to the winding (3) under test.
4  Connect the ground lead (4) (or grounding bed) to the rotor shaft
(5).
(d) Test.

1 Turn on test equipnent in accordance with manufacturer’s
instructions after nmeking sure that the initially applied voltage
will be not greater than 600 volts.
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2 The test voltage then shall be raised unifornly to the required
maxi mum (1,500 Volts RMS, 60 Hz. This increase shall be
acconplished in not less than 10 seconds nor nore than 30 seconds.

3 Apply the maxinmum voltage for 1 mnute.

4 After 1 minute of applied maxi num voltage, the voltage then shall
be reduced gradually to the voltage initially supplied. This
reduction shall not be acconplished in less than 5 seconds.

5 Turn off test equipnent.

CAUTION

Gound the high voltage lead of the test equipnent to
make sure that no charge remmins on the w ndings which
have been under test.

6 Remove the high-voltage lead (2) from the winding (3) and proceed
with the tests of the remaining circuits to be tested. Mke sure
that all circuits not under test are securely grounded.

(e) Results. Any evidence of insulation breakdown is cause for replacement
of the equipnent under test.

(2) Test winding resistance.
(a) Perform winding resistance test using a nultinmeter (set for ohns).

(b) Check the main rotor wndings by connecting the nultimeter across main
rotor leads (1 and 2, Use sharp nultineter probes to
penetrate wire insulating material.

MAIN ROTOR EXCITER ROTOR

GROUND LEAD TO EXCITER
1 CORE DISCONNECT BEFORE

TESTING
//

LEAD WAS CONNECTED TO
”—] DIODE WHICH IS REMOVED
PRIOR TO TESTING

1. LEAD, MAIN ROTOR
2. LEAD, MAIN ROTOR

Figure 5-7. Main Rotor Wnding Resistance Check.
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(d) Resistance for the main rotor w ndings should be within the follow ng
ranges:

MEP- 016B and MEP-026B (60 Hz and 28VDC) sets: Resistance of rotor
wi ndi ngs at 77°r(25°C) should be between 9.6 and 11.6 ohms.

MEP- 021B (400 Hz) set: Resistance of rotor windings at 77°F (25°C)
shoul d be between 5.5 and 6.7 ohns.

(e) Check the exciter windings by connecting the nultineter across the
exciter rotor lead pairs (L,_Figure 5-8), and (2).

MAIN ROTOR
EXCITER ROTOR

GROUND LEAD TO

]
| =% (ol I il 1 l i) " EvmTER AABE RICAANNERT
pldd UININE U |

: |

o “ " = / BEFORE TESTING _
Bl
——— //// I “ /'i/

THIS LEAD WAS CONNECTED

M RDECATL Y=YV IWNY W]

% EiICn NN
’Il 1V RCLIIricn vivove wnoiun
P

WAS REMOVED PRIOR TO

1. LEAD, EXCITER RO

R
R

TO
TO

2. LEAD, EXCITER RO
Figure 5-8. Exciter Rotor Wnding Resistance Check.
(f) Resistance between |ead pairs at 77°F (25°C) should be between 2.2 and

2.6 ohns.

c. Installation.

(1) Install rotor bearing, refer td_paragraph 5-38]
(2) Install rotating rectifier on rotor, refer td _paragraph 5-5.

(3) Install generator, refer td_paragraph 2-10.

5-11



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

5-5. ROTATING RECTI FI ERS (DI ODES).

Do not attenpt to renove exciter rotor from main rotor
shaft. Danage to the windings will result if renoval

is attenpted.

a. Testing. A shorted or open diode can cause poor generator operation. This
is evident by failure of the generator terninal voltage to build up to
rated value or a termnal voltage that is too |ow

(1) Rerove diodes (1, Figure 5-9)] fromexciter rotor, refer to b, Renoval.

MEP-016B/MEP-0268B (60 Hz & 28 VDC)

MEP-021B (400 Hz)

MAIN ROTOR ’
2

1. DIODE, ROTATING RECTIFIER
2. ROTOR, EXCITER

Figure 5-9. Rotating Rectifiers.

(2) Use a nultimeter (set to read ohns) to neasure the resistance between the
terminal end and the threaded base (heat sink) end of the diode. Reverse
mul timeter |eads and repeat the resistance measurenent. A diode in good
condition will have a very high resistance for one neasurenent and a

resi stance near zero when nultinmeter probes are reversed. Failure to
obtain these two extrenes in resistance neasurenent indicates a defective

di ode that should be replaced.
NOTE

Be sure points of multimeter probes are sufficiently Ilong
and sharp to penetrate any insulating varnish on diode

term nal s.
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Renoval .

(1) Rerove rotor, refer to[paraqgraph b5-4]

___ CAUTION

To protect diode from damage, hold diode with needle
nose pliers or other suitable heat sink. Use a |ow
mel ting point solder. Diode can be damaged if allowed
to overheat during soldering.

(2) Hold diode (1) lead with a heat sink (needle nose pliers, alligator clip,
etc.) to prevent the transfer of heat to the diode as it is being

unsol der ed.

(3) Unsolder lead wire fromdiode with a 25 to 40 watt soldering iron, and
remove diodes (1) fromexciter rotor (2).

Installation.

(1) Install diodes (1) into exciter rotor, tighten diodes to 12 to 15 in Ibs
(0.27 to 0.34 N.m.

(2) Using a 25 to 40 watt soldering iron, solder lead wires to termnal of
diode. To protect diode from damage due to heat caused by sol dering, hold
diode terminal with needle nose pliers as a heat sink and use a | ow nelting
poi nt sol der.

(3) Install rotor, refer toparagraph 5-4]

STATOR TESTI NG

WARNING

(bserve safety regulations. The voltages used in this
test are dangerous to human life. Contact with the

| eads or the windings under test may cause severe and,
possibly, fatal shock. Arrange the high voltage |eads
so that they are not in a position to be accidentally
touched. Keep clear of all energized parts. Al ways
reduce the test voltage to zero and ground the wi nding
under test before nmaking any nechanical or electrical
adjustments on the equipnment. \Wen groundi ng out

wi ndi ngs whi ch have been tested, always connect the
connection wire to ground first, and then to the
winding. Never performthis test without at |east one
other person assisting. GCenerator frane shall be
securely grounded.

Perform high potential test on stator. Do not perform high potential test of
exciter stator.
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(1) General. The high potential test is performed to determne whether or not
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the insulation of the equipnent under test is defective. It is customary
to determne whether electrical equipment will wthstand normal voltage
stresses by nmeans of a test in which higher voltage than normal are applied
for a definite period of time. The applied voltage nust not be so high
(above 1500V) as to danmge the insulation unless the insulation was
initially defective.

(2) Test Equipnent. Use acceptable high potential

the operating instructions of the manufacturer. Refer t¢_Table Z-1 or

Appendi x B, Section Il of TM 05926B/06509B-12/ TM 5-6115- 615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 nanual .

test equipnent, follow ng

(3) Procedure.

(a) Adequately ground high potential test equipnent [Figure 5-10)] to a water
pipe or simlar electrical ground in accordance with instructions
acconpanyi ng the test equipment.

LEADS F1, F2 LEADS T1,T2, T3

\ ,e\/STATOR HOUSING
2
il \7/2/?%

HIGH POTENTIAL TEST EQUIPMENT
//\n\

)

Figure 5-10. Stator Winding Insulation Test.

(b) Connect the high-voltage lead (2) from the test equipnment to the winding
(T1, T2, or T3) being tested.
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NOTE

On stator for sets wmep-oieeand MEP-021B (60 and 400Hz)
sets there are six stator leads (T1, T2, T3, 74,715
and T6). The stator for the MEP-026B generator set has
three leads (T1, T2, and T3). The insulation test
connections will only involve leads (T1, T2, and T3) on
all three sets.

(c) Connect the ground lead (3) (or place stator on grounding bed) to the
stator frame. Make sure ground |ead has a good, clean connection.

(4) Test.

(a) Turn on test equipnent in accordance with manufacturer’s instructions
after making sure that the initially applied voltage will be not greater
t han 600 volts.

(b) The test voltage then shall be raised uniformly to the required maxi mum
(1,500 Volts RM5, 60 Hz). This increase shall be acconplished in not
| ess than 10 seconds nor more than 30 seconds.

(c) Apply the maximum voltage for 1 minute.

(d) After 1 minute of applied maxi mumvoltage, the voltage then shall be
reduced gradually to the voltage initially applied. This reduction shall
not be acconplished in less than 5 seconds.

(¢) Turn off test equipment.

___CAUTION

G ound the high voltage |lead of the test equipnment to
make sure that no charge renmains on the w ndi ngs which
have been under test.

(f) Renove the high-voltage lead (2) fromthe w nding and proceed with the
tests of the remaining circuits to be tested. Make sure that all
circuits not under test are securely grounded.

(5) Results. Any evidence of insulation breakdown is cause for repl acenment of
the stator under tests.

b. Perform winding resistance test. Refer td_Figure 5-11]

(1) Perform winding resistance test using a multineter (set to read ohms).

(a) On MEP-026B (28 VDC) set neasure resistance between |eads T1-T2, T2-T3,
and T1-T3.

(b) On MEP-016B/ MEP-021B (60/400 Hz) sets measure between |eads T3-T6, T1-T4,
and T5-T2.
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MEP-016B/MEP-021B
(60/400 Hz) MEP-0268 (28 VDC)

6 .
5
3 r“ 3 m T3

b ol s Y IS d
J° O A S G G D D S G SR D S S D S D S D S e ~
1 )
| :
: 1 F1
{ :—t——'
i ¢ : F2
] ]
| [}
] ]
I = |
! EXCITER !
T — J

CONNECTION DIAGRAM CONNECTION DIAGRAM

Figure 5-11. Cenerator Wring Schematics.

@Wnding resistance should be as follows:

(a) MEP-016B set - the main stator wi nding resistance between |ead pairs
shoul d be between 0. 304 and 0.370 ohns.

(b) MEP-021B set - the main stator wnding resistance between |ead pairs
shoul d be between 0.149 and 0.181 ohns.

(c) MEP-026B set - the main stator winding resistance between |eads should be
between 0.018 and 0.022 ohns.

(3)AW ndi ng resistance above or bel ow the resistance values given indicates a
defective stator and stator should be replaced.

5-7. EXCITER STATOR TESTI NG

NOTE

Testing, removal, and installation of the exciter rotor
is described i _paragraph 5-4] The exciter rotor is not
removed from the rotor shaft. The follow ng procedure
covers the exciter stator only.
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CAUTION

Do not perform high potential insulation test on
exciter stator.

a. Separate the stator leads F1 and F2 from the other |eads.

b. Use a nultineter (set to read ohns) to neasure the resistance of the
wi ndi ngs.

c. Exciter stator wi ndings should have a resistance between 20.34 and 24. 86
ohms.

5-8. GENERATOR BEARI NG

a. Renoval

(1) Remove rotor, refer td_paragraph 5-4]

(2) Renmove circlip (1, Figure 5-12).

MEP-016B/MEP-026B
(60 Hz/28 VDC)

MEP-021B (400 Hz)

1. CIRCLIP
2. BEARING
3. ROTOR SHAFT

Figure 5-12. Generator Bearing.

(3) Renpve bearing (2 fromrotor shaft (3) with a puller.

b. Installation

(1) Apply a light coating of grease to bearing.

CAUTION

Press bearing on inner race only.
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(2) Press bearing (2 on to rotor shaft (3) until bearing contacts shoul der.

(3) Install circlip (1).

(4) Install rotor, refer t¢ paragraph 5-4)]
5-9.  VOLTAGE REGULATOR
a. Testing.
(1) Renove voltage regulator, refer to step ¢, Renpval.

(2) Test power transistor Q.

(a) Locate power transistor @ (1, on the back of the voltage
regul ator housing.

FRONT VIEW
~J0 XQ2 O
NO b T O
“\K
i 112113 }]
]o 3
) 6]15]|14] T2 4 | =
T / /__718
(side by side)
O O ® & &) O O
O (o S lo) N O
2 S . 1 — ¥
4
9
SIDE VIEW 1 9
Zz
: 3
il
LA
1. TRANSISTOR Q2 (XQ2)
2. SCREW
3. WASHER
4. SCREW
] 5. TERMINAL STRIP (VR1)
i) 6. TRANSFORMER (T1)
7. CAPACITOR
ok 8. CAPACITOR

Figure 5-13. Voltage Regulator Testing.
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(c)

Renove screws (2)

Pul |

them ca insul ator

and washers (3)

under

MARINE CORPS TM 05926B/06509B-34
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securing @ to housing.

transistor (1) straight from housing, being careful
the transistor.

not to damage

CAUTION
Do not renove the white heat sink paste from the mica
insulator, transistor, or regulator housing. If this

conpound is renoved transistor @ will

become damaged.

Test transistor

(d)

with a nmultinmeter

(set to read ohms).

over heat and

Refer to Figure

5-14 and Miltineter (+) and (-) refer to the multimeter
test |eads.
BASE COLLECTOR

EMITTER COLLECTOR EMITTER BASE
(CASE)
Q1 Q2
Figure 5-14. Qland Q2 Transistor Pin Qut Locations.
Table 5-1. Q2Test Chart.

Multimeter (+) Multimeter (-) Met er Readi ng
Col I ect or Emtter Infinite (oo0)
Col | ector Base Infinite (oo)
Emtter Col | ector Infinite (oco)
Base Col | ector 1 to s00hns
Base Emtter 1 to 50 ohns
Emtter Base Infinite (oco)

(e) Readings other than those listed i indicate either an open

or shorted junction within @ and @ should be replaced.

-19
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NOTE

Do not install transistor Q2at this tine. Wth @
renmoved, transistor QL can be tested without renoval of
the transistor fromthe printed circuit board.

Renove termnal strip VRL.

(a) Renove two screws (4, [FLgure 5-13 that secure ternminal strip VR1(5).

(b) Gently pull terminal strip VRL (5) along with the printed circuit board
upwar d.

Test di ode CR5.

(a) Locate diode CR5 located on circuit board.

(b) Test diode CR5 with a nultineter (set to read ohns). Measure
resi stance across CR5, reverse test |eads, and neasure resistance

agai n.

(c) Resistance should be low (1 to 50 ohns) one way and infinite (oo)
resi stance the other way.

(d) If low or high resistance is neasured in both directions diode CR5
shoul d be repl aced.

Test current regulating di ode CRs.
(@) Locate diode CR6 located on circuit board.
(b) Unsolder and lift one end of diode CR6 fromthe printed circuit board.

(c) Test diode CR6 with a nultineter (set to read ohns). Measure
resi stance across CR6, reverse test |eads, and neasure resistance

agai n.

(d) Resistance should be low (1 to 50 ohms) one way and greater than 500
ohms resistance the other way.

(e) If low or high resistance is measured in both directions diode CR6
shoul d be repl aced.

NOTE

Do not install diode CR6 lead to printed circuit board
until transistor QL has been tested.

Test di ode CR7.

(a) Locate diode CR7 on circuit board.
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(b) Test diode crrwith a nultineter (set to read ohms). Measure
resi stance across cr7,reverse test |eads, and neasure resistance

again.

(c) Resistance should be low (1 to 50 ohnms) one way and infinite (oo)
resi stance the other way.

(d) If low or high resistance is neasured in both directions, diode cr?
shoul d be replaced.

(7) Test transistor QL.

(a) Make sure that transistor @ is still renoved and that one |ead of
di ode creisunattached to the printed circuit board.

(b) Locate power transistor QL on the printed circuit board.
(c) Test transistor with a nultineter (set to read ohns). Refer to[ Fiqure

5-T4]and [Tabl'e 5-2] Miltimeter (+) and (-) refer to the multineter
test |eads.

Table 5-2. QL Test Chart.

Multimeter (+) Mil tinmeter (-) Met er Readi ng
Col | ect or Emtter Infinite (oo)
Col | ect or Base Infinite (oo)
Emtter Col | ect or Infinite (oco)
Base Col | ect or 1 to 50Chns
Base Emtter 1 to 50 Ohns
Emitter Base Infinite (oco)

(d) Resistance neasurenents other than those listed in i ndi cate

an open or shorted junction within QL, QL should be replaced.

(8) Solder lead of diode creto printed circuit board (6, Fgure 5-13).

(90 Install transistor @ (1,[ELgure 5-13) with mca insulator between @ and
regul ator housi ng.

(10) If necessary, apply a small anount of heat sink conpound [[Table Z2-2, item
14) (P/'N 13217E3704, FSCM 97403) to transistor @@ and housing. Secure
transistor @ with screws (2) and washers (3).

(11) Make test connections.

(a) Connect a 30 ohm 120 watt resistor to termnals #21 and #20 of terninal
strip VRL (5).

(b) ohtain a 750 ohm 2 watt rheostat.
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(c) Position rheostat so that control shaft is facing you and the three
termnal lugs are facing up. Connect a 12-18 AWG insulated wire to the
mddle termnal lug and another wire to the left hand termnal lug of
the rheostat.

(d) Attach the two rheostat leads to termnals #26 and #28 of term nal
strip VRL (5). Turn the rheostat clockwise to its naxinum rotation.

(e) Connect a 0-150 VAC, 60 HZ power supply (refer to[Table 2-1) to
termnals #24 and #27 of termnal strip VRL (5).

(12) Performtests.
(a) Turn on the power supply and set for 115 VAC
(b) Set a multimeter to read a 0-50 VDC range.

(c) Check for 30-35 VDC between termnals #20 and #21 of termnal strip
VRL (5). Termnal #20 is positive and termnal #21 is negative.

(d) Rotate the shaft of the test rheostat counterclockw se to approximately
eighty percent of its maximumrotation. The voltage between termnals
#20 and #21 of VRL (5) should now be zero.

(e) Rotate the shaft of the test rheostat clockw se while observing the
voltage at termnals #20 and #21 of VRl (5).

(f) Voltage at termnals #20 and #21 should be between 30 and 35 volts when
test rheostat is turned to approximately eighty percent of its
clockwi se rotation. If no voltage is present, refer to step (i).

(g) If there is a delay of two seconds or nore between decreases and
increases of the voltage at termnals #20 and #21 or if voltage changes
do not occur at the eighty percent of maximum rotation points, adjust

R6. Refer to (h) for adjustment procedure. If no delay is present and
vol tage changes occur at the eighty percent rotation points, testing
procedure is conpleted. If no voltage change occurs, regardless of the

position of the test rheostat, refer to step (i).

(h) Locate R6 on the printed circuit board (6). Turning the adjustnent
screw of R6 clockwise will turn the voltage at termnals #20 and #21
of VRL (5) on for a given setting of the test rheostat. Turning
adj ustment screw counterclockw se turns the voltage at termnals #20
and #21 off. Adjust screw as required to achieve voltage cutoff and
turn on for eighty percent of maxinum rotation as described in steps
(d), (e), and (f). Troubleshooting is conplete after adjustment is
nmade.

NOTE
Adj ustnent of R6 does not cause the voltage at
termnals #20 and #21 of VRL (5) to vary. Either voltage

wll be on or voltage will be off.
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WARNING

Turn off 115 VAC power source before attenpting any
i nspection or repair.

(i) lInspect circuit board for burned or broken printed circuit board
paths. |If burned or broken paths are present, circuit board should be
repl aced

(j) Locate conponents Rl and R2. Refer to Eigure 5-1I5 for a wiring
schematic. Apply 115 VACto terminals #24 and #27 of terminal strip

VRL (5, [FEQure5-T13).
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'\\ >t _]_ VWA T ”
1N4744 R7
\ c1 @a ;79“’ %240
68 VA~ >
7ochT 174W P A8 7\
VR2 VA3 ouT ‘1';":'; 2N2405
cz.LN"“ﬂ,_.\ (L \inss2en  — AR 172w
8 & - -
wd] &) &
R2 R3 RE 6000 Q2
10 10 4700 4 2N4347
8.5 12W 14w y Y
e i, 5,
820 6200
172w 1/aW
11
220
E 1/2W —
A0S
3 08
172w
c3 lca J,cs ,Lcs
2701~ 0681 .270~T~.068
c4  9C E
[~ PART oF
™1
BLACK
A B CDETFG
)
[}

B (BLACK)

Figure 5-15. Voltage Regulator Schematic.
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(k)

(1)

(m)

TM 5-6115-615-34
NAVFAC P-8-646-34
TO 35C2-3-386-32

Connect a multinmeter (set to read 0-50 VDC) across points "A' and "B"
as indicated on wiring schematic. Connect red lead to point "A"' and
bl ack lead to point.

A DC voltage of 28-32 volts should be indicated. |If voltage is not
within this range, check the voltage across voltage regulating (zener)
diode VRL and VR2 on circuit board.

—. CAUTION __
If either zener diode VRL and VR2 is renpved, do not
apply the 115 VAC source to the regulator until a
repl acement is connected into the circuit. Failure of
the voltage regulator will occur if this caution is not
observed

The voltage across VRL and VR2 should be approximately 14 VDC. Repl ace
zener diodes that do not have a voltage drop of approxinmately 14 VDC
After replacing zener diodes VRL and/or VR2 and no voltage is indicated
across either or both zener diodes VRL and VR2, check the voltage
across termnal lugs #7 and #8 of the T1 power transformer (6).

NOTE

Change setting on multinmeter to 0-50 VAC range

A voltage of 25-35 VAC should be present. If voltage is not present,
check that 115 VAC power source is connected properly and all wiring
connections to Tl (6) are tight. If power is properly connected and T1

(6) connections are tight transformer T1 (6) should be replaced

After verifying that 25-35 VAC is present across Tl (6) terminals #7
and #8, locate diodes CR8 and CR9 on circuit board (6).

Turn off power and unsolder one end of diode CR8 and CR9. Check the
resi stance of each diode in one direction and then reverse |eads and
test in the other direction. Resi stance should be low in one direction
and high in the other.

Repl ace diodes CR8 or CR9 if they do not pass resistance check.

Locate capacitors CL (7) and C2 (8) on the reverse side of the printed
circuit board. Unsolder one end of each capacitor fromthe circuit
board.

Test capacitors Cl1 (7) and C2 (8) with a multimeter (set to read ohmns)
across the capacitor being tested and then reverse |eads across
capaci t or
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Connection of the nmultineter (set for ohns) across the capacitor should
imediately result in the nmovement of the neter pointer from the
infinity (oo) side of the scale to the |ow ohms side of the scale and
then slowy return to the infinity (oo0) side of the scale.

If the capacitor is shorted or leaky, the pointer will remain on the

| ow ohns side of the scale. If the capacitor is open, there will be no
movenent of the neter pointer. Replace open, shorted, or |eaky
capacitors as required.

Locate zener diode VR3 on circuit board and apply 115 VAC to terninals
#24 and #27 of the terminal strip vri(5, [Figure 5-13).

Check the voltage across zener diode VR3. Voltage across VR3 should be
approximately 4.7 VDC.

If voltage across VR3 is greater than 4.7 VDC, replace VR3. |f no
voltage is indicated across VR3, locate R3 a 1K ohmresistor |ocated on
circuit board.

Di sconnect the 115 VAC power source fromthe regul ator, unsol der one
end of R3 fromthe circuit board. Masure the resistance of RS,

resi stance should be between 900 and 1100 ohms. If resistor is wthin
this range, reconnect lead. Replace resistor if not within tolerances.

Apply the 115 VAC power to terminals #24 and #27 of the termnal strip
VRL (5). Recheck the voltage drop across zener diode VR2, there should
be a voltage drop of 14 VDC present. |f 14 VDC is present and there is
no voltage drop across zener diode VR3, VR3 should be replaced.

If none of the tests or recomended repairs correct the operation of
the voltage regulator, entire voltage regulator should be replaced.

b. Adjustnent.

(1)

The followi ng conponents and equi prent are needed for the adjustment
procedures on the voltage regul ator.

. DC Voltmeter + 0.5 percent, 0-100 VDC (ML and M4)
. AC Voltneter + 0.5 percent, 0-150 VAC (M)
. Oscil | oscope (M3)
. Vol tage source 0-150 VAC 60 Hz, Regulation
+0. 25 percent, from 0-2 Amps (PS1)
. Resi stor 30 ohns, 120 watts (R1)
. Resistor, 750 ohns + 5 percent 2 watts (R2)
. Potentionmeter, 500 ohns (R6)

Connect vol tage regul ator, equipnent, and conponents as shown in[Fiqure]
5-16.

Set

potentioneter R6 to 250 ohns (halfway).

Turn AC power supply (PS1) on.
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M 5-6115-615-34
NAVFAC P-8-646-34

TO 35C2-3-386-32
TB1 VOLTAGE
a | 20 REGULATOR
| 22

ADJUSTABLE
VOLTAGE

150 VAC 60 Hz [ of om |
]
]

SouRcE  |—o” o——r|

R2
7500 R6
2w | 28 5000}

G owHrE
2

c3

]

c4 RED

(= Qe
Cc5 BLACK

M3 %’ &
1 £
¢

J3
[F G A B D cl
M1 ' M2 M4+
Figure 5-16. Voltage Regulator Adjustment Schematic.

Slowy increase AC voltage (0 to 30 VAC) while nonitoring DC voltmeter (M)
and oscilloscope (M3). DC voltage reading on DC voltmeter (M) shall
increase proportionally with the increasing AC voltage and the voltage wave
formtrace of oscilloscope (M3) shall move toward a positive voltage |evel.
A voltage shall also be indicated on nmeter DC voltmeter (M4). The waveform
trace of oscilloscope (M3) swinging below the zero axis (negative) during
this (0-30 VAC) test shall be indicative of an unusabl e/ defective
operational anplifier.

Increase AC voltage for a "nmaxinum reading” on neter (M) (35 VDC mininum
or until oscilloscope (M3) wave formis just starting to come off the
"maxi mum level" refer to curve 1 of _Figure 517

IOV | o o e
MAX LEVEL /\/‘\ CURVE 1

+5V

0 CURVE 2

-5V

MIN LEVEL M CURVE 3

-1ov

Fi gure 5-17. \aveforns.
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(a) If the AC voltmeter (M2)indicates 136 VAC or greater, proceed wth
step (7).

(b) If the AC voltneter (M) indicates less than 136 VAC, proceed with step
(8).

(7) Perform the followi ng adjustnment procedures:
(a) Adjust AC supply (M) to 136 VAC.

(b) Slowy adjust R6 clockwi se until oscilloscope (M3) wave form begins to

decrease from "maxinum level”. DC voltmeter (ML) reading shall go to
zero when wave form passes through zero. Refer to curve 2 on[Figure
5-17.

(c) Adjust AC input voltage AC voltneter (M2) to 133 VAC. The oscilloscope
(M3) waveform shall return to maxinum | evel and DC voltneter (M) shall
read maxi num (35 VDC mini nunj.

(8) Perform the follow ng adjustnent procedures.
(a) Adjust AC supply (PS1) to adjust (M) to 133 VAC
(b) Slowy adjust R6 counterclockw se until oscilloscope (M3) wave form
begins to go up from"mnimmlevel" (curve 3, Figure 5-17). M

reading shall go to "maximum level" (35 VDC mininun) when wave form
passes through zero.

(c) Adjust AC supply (PS1) to adjust (M) to 136 WAC. The oscilloscope
(MB) wave form shall return to "minimum level" and M shall read zero
vol ts.

(99 Wthout further adjustnent of R6, repeat the above procedure for the

remaining three conditions tabulated in[Table 5-3] In all cases, simlar
performance shoul d be achieved.

NOTE
Test condition one inTable 5-3 has already been

acconplished in the previous procedures. Procedures
are repeated for the remaining three conditions.

Table 5-3. Test Conditions.

Condi tion Wite Lead Bl ack Lead Red Lead M3+ Lead
1 c2 c5 c4 C5
2 (07 C5 c3 C3
3 C1 C4 c3 C4
4 C1 C6 c4 C6
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NOTE

Failure of the unit to neet adjustnent requirenents is
indicative of a defective regulator.

all adjustments have been made, apply a |ocking conpound{Table 232,
13) between the adjustnent screw head and housing surfaces adjacent
screw head.

Renoval .

(1) Tag and disconnect wiring from voltage regulator (3,[Fgure 5-18 or 5-19).

NOTE

Both the MEP-016B/ MEP-021B (60/400) Hz sets and the
MEP-026B (28 VDC) set have simlar procedures for
removing and installing the voltage regulator. Refer
to_Figure 5-18 for MEP-016B/ MEP-021B (60/400 Hz) sets
and [Figure 5-19 for MEP-026B (28 VDC) sets.

(2) Remove nuts (1), screws (2) and regulator (3).

C eaning, |nspection, and Repair.

(1) Cean

voltage regulator with conpressed air and a soft bristle brush.

(2) Inspect voltage regulator for cracks, damaged termnals, or

damage

(3) For testing, refer to step a, Testing.

ot her

vi si bl e

(4) Repair of conponents identified by testing as faulty is by conponent
repl acenent.

_.CAUTION

Sol der joints and/or conponent |eads (except

potentioneter |eads) should not project more than 0.125

n. beyond the surface of the board.

(a) Transistor replacenent.

1

Make sure that replacenent transistor has same identification

nunber as the original transistor.

Apply heat sinks to the circuit board runs connected to the

transi stor being replaced.

to
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-~

n
[5

%

-2g\R

MEP-016B SHOWN, MEP-021B SIMILAR

¢ ¢ e 1. NUT
2. SCREW
3. VOLTAGE REGULATOR

Figure 5-18. Voltage Regulator. MEP-016B and MEP-021B (60/400 Hz Sets).
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TM 5-6115-615-34
NAVFAC P-8-646-34
TO 35C2-3-386-32

— E e —

1o Plotalolole (2} ol o s+ 24 o] o] @
il =
) HEAE
5 =l El

— 7

! o—h 2

m— /7 .85

1. NUT
2. SCREW
3. VOLTAGE REGULATOR

Figure 5-19. Voltage Regulator MEP-026B (28VDC Set).

Note and record position of transistor leads and tab on transistor
case in relation to the printed circuit board.

Unsol der transistor from circuit board and renove.

Place new transistor on circuit board. Mike sure emmter,
collector, and base |eads are positioned as noted during removal.

Sol der transistor in accordance with M L-STD 454 Requirenment 5.
Trim transistor |eads.
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Installation.

(1) Check that red, black,

and white junper wires are properly positioned for

the generator output. Refer to[Figure 5-20]
JUMPER WIRE CHART
PART OF
. JUMPER
ey WHITE JUMPER wiRe |2svoc | 60Hz | 400z
A 8 RED | C4 c3 c4
8 |21 BLACK | C6 ca cs
WHITE c1 1 c1
20 /
Tt ]
4
1N4141
CRS
1NaA'I
L |
PART OF
42 3 181
CcR3
\ 5 1NA141 IN4141
2 2 E
A1
§ CR8 6.5W CRE
212 1; 5 a1 0 wesoy ¥
Ll l v VR1
\IN4744 Ra R7
\\ o @D s % 240
70vDC T aw ™ A
J_ VA2 VR3 ouT 15 0
cz Lina7a4 19 191N3826A —— VAR 12w
7DVDCT R
el VWA ANA- AAN—A XA
R2 A3 RS’ 5000 2
10 10 4700 3/4 2N4347
6.5W 172w 1/4W Y S
1N4002
Y Y
8.20 6200
R13 1/2w A11 | 1/4W
820 220
. . w 172w —
2. 72 R10S
4 303
1 12w
R N :ca ca Locs Lcs
SR4003 27077~ .068°T- .270-T- .068
“ =
a2 ata 7 PART OF
1N4003 CR13
. TN40O3 %%“ RE BLACK
5
LF@
A B CDETFG
53
RED JUMPER BLACK JUMPER

Figure 5-20.

(a)

(b)

Standard Voltage Regulator Junper Wre Placenent.

MEP-026B (28 VDC)-Red junper wire is connected to termnal
junper wire is connected to terninal
connected to terminal Cl.

c4, Bl ack
C6, and the White junper wire is

MEP- 021B (400 Hz)-Red junper is connected to terminal
wire is connected to termnal
term nal Cl.

C4, Black junper
C6, and white junper wire is connected to

MEP-016B (60 HZ)-Red junper wire is connected to termnal
junper wire is connected to C4,
termnal ClL.

cs3, Bl ack
and white junper wire is connected to
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Pl ace voltage regulator (3, [Figure 5-18Jor 5-19) in control box and secure

with screws (2) and nuts (1).

Use tags for identification to connect leads to voltage regul ator.

(2)

(3)

5-10. CURRENT TRANSFORMER WMEP-016B/ MEP-021B (60/400 Hz) SETS ONLY.
a. Testing
1) Tag and di sconnect wires and resistors fromtransformer (3, Figure5-21)
termnal s.

A3550 T o 0,
wHIEE ) R I e
ERVEL T 2

1. NUT
2. SCREW
3. TRANSFORMER

Figure 5- 21. Current Transforner.
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(2) useamultimeter (set to read ohms) to check the transforner wi ndings.
Check resistance across termnals A-1 and A-2, B-1 and B-2, G1 and C 2.

(3) Multinmeter should indicate an equal resistance between each terminal pair.
Resi stance should be between 12 and 18 ohns.

Renoval .

(1) Tag and disconnect wires and resistors from transformer (3,[_Figure 5-71)
term nal s.

(2) Tag and di sconnect |eads that pass through current transformer fromthe
circuit breaker.

(3) Renobve nuts (1), screws (2), and transformer (3).

Installation.

(1) Secure transformer (3) with screws (2) and nuts (1).

(2) Thread leads through transformer and attach to circuit breaker. Use tags
as identification.

(3) Connect wires and resistors to transfornmer using tags as |ead
i dentification.

5-33/(5-34 bl ank)






MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

CHAPTER 6

MAINTENANCE OF THE FUEL SYSTEM

6-1. GENERAL. Theengine fuel system consists of two pressure systems (a |ow

pressure system and a high pressure system). In the low pressure system fuel is
punped fromthe main fuel tank through a fuel/water separator to the injection punp
by a nechanical fuel transfer punp nounted on the engine. If an auxiliary fuel

source is selected, fuel is punped by an electric fuel punp fromthe auxiliary fuel
source to the main fuel tank. The electric fuel punp is controlled by a fuel
high/low level switch on the main fuel tank. The high pressure fuel system consists
of the fuel injection punp, injection line, and fuel injector.

6-2. FUEL TANK.
a. Renoval .

(1) Drain the fuel tank.

(2) Renmove frane, refer to[paragraph 3-Z7]

(3) Remove nut (1, [Figure 6-1), |ockwashers (2), and washer (3).

(4) Renove strap (4), gasket (5).

(5) Renobve screw (17) that secures bracket (18) to franme. Renove tank (6).

h. Disassenbly.

(1) Renove filler cap (7) and fittings (8, 9 and 10).
(2) Renove drain valve (11) and fitting (12).
(

3) Renove level switch (13).

(4) If necessary, remove nut (14), screw (15) and valve cap and retainer
assenmbly (16).

(5) Remove screws (19), flange (20) and gasket (21).
c. Ceaning Inspection and Repair.

(1) Wpe all unpainted metal parts with a clean lint-free cloth that has been
slightly noistened with solvent.

(2) Inspect all parts for cracks, distortion, damaged threads or other visible
damage.

(3) Repair of cracked nylon fuel tank cannot be acconplished. Repair of
fuel tank assenbly is by the replacement of defective conponents.

d. Assembl y

(1) If removed, attach valve cap and retainer assenbly (16) to frame with screw
(15) and nut (14).
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FRAME~—

/IB
- | @@
Vs
12 11 15

SKID BASE

1. NUT 8. FITTING
2. LOCKWASHER 9. FITTING
3. WASHER 10. FITTING
4. STRAP 11. VALVE
5. GASKET 12. FITTING
6. TANK 13. SWITCH
7. CAP 14, NUT
Figure 6-1.

6-2

Fuel

Tank.

. SCREW

. CAP AND RETAINER ASSY
. SCREW

. BRACKET

. SCREW

. FLANGE

. GASKET
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(2) Apply teflon tape to threads of level switch (13). Install level swtch

(13) into fuel tank.

(3) Apply teflon tape to drain valve (11) and fitting (12) threads. Install
drain valve (11) with fitting (12).

(4) Apply teflon tape to fittings (8 9 and 10). Install fittings (8, 9 and
10) on fuel tank.

(5 Place gasket (21) in position and install flange (20) with screws (19).
(6) Install filler cap (7).

Testing
(1) Plug all but one of the fuel line openings on fuel tank.

(2) Subrerge fuel tank in water and pressurize to 3 psig with air through the
remaining fuel line fitting.

(3) Hold pressurized tank under water for 3 minutes, no | eakage of air shoul d
be visible.

(4) Repair any visible leaks that appear at fittings by removing fitting,
applying new teflon tape, and reinstalling fitting.

Installation

(1) Place tank (6) in position with strap (4) and gasket (5).
(2) Secure strap (4) with washer (3), lockwashers (2), and nut (1).

(3) Secure bracket (18) to frame with screw (17).

(4) Install frane, refer to[paragraph 3-Z
FUEL | NJECTI ON PUWP.

Renoval .

WARNING

Wear protective clothing and face shield when opening
fuel injection line. Fuel under high pressure may be
trapped in the fuel injection line. Opening fuel
injection line can cause a high pressure stream of fuel
to be released which can cause severe personal injury.

CAUTION

Plug all fuel lines and connections when a fuel line is
removed to prevent the entry of contam nants.
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(1) Renpbve screw (1, washer (2) and clanp (3) securing
line (4) to push rod tube adapter (5).

Figure 6-2. Fuel Injection Pump.

6-4

CONDOEON

i njection

. SCREW

WASHER
CLAMP

. INJECTION LINE

ADAPTER
TIE WRAP

. LINE, SUPPLY

CLAMP

. LINE, RETURN

. CLAMP

. HOSE

. SCREW

. WASHER

. INJECTION PUMP
. SHIM
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(2) Remove tie wap (6) and injection line (4).
(3) Renove supply line (7).
(4) Remove clanps (8) and return line (9).
(5 Renove clanp (10) and hose (11).
NOTE
I'f punp is pushed upwards as screws (12) are renoved, rotate
crankshaft approximtely 90° to rotate canshaft to |ow
poi nt of cam | obe.
(6) Renobve three screws (12) and washers (13).
(7) Position external armof governor |inkage (1, to mdpoint of
travel and remove injection punp (14, [Figure 6-4) and shims (15).
(8) Do not renove actuator or fork unless damaged, refer to TM 05926B/ 06509B-

12/ TM 5-6115-615- 12/ NAVFAC P-8-646-12/ TO 35C2- 3-386-31 manual, paragraph 4-
44,

. Cleaning and Repair.

(1) Wpe all parts with a clean lint-free cloth that has been slightly
noi stened with solvent.

(2) Inspect all threaded parts for damaged threads.
(3) Inspect fuel lines for obstructions or Kkinks.
(4) Inspect all parts for cracks, deformation, or other visible damage.

[nstallation.

(1) Position external armof governor |inkage (1, to mdpoint of
travel and place injection punp (14, Figure 6]2) and shim (15) on engine.

(2) Check that injection punp rack is caught between fork on governor |inkage
by hol ding fuel injection punp and rotating governor |inkage fully
counterclockwi se. Rotate fuel punp and feel for engagement in both
directions. Repeat with governor linkage rotated fully clockw se.

(3) Install and tighten three capscrews (12) with washers (13).

(4) Set injection punp timng, refer to step e, Adjustnent.

(5 Apply sealing conpound [Tabl'e 2-2, item5) to capscrews (12) and tighten
securel y.

(6) Recheck injection punp timng, refer to step e, Adjustnent.
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Apply sealing conpound item 8) to edges of injection punp (14)
to seal.

Install fuel injection line (4).

Secure injection line (4) to adapter (5) with screw (1), washer (2) and
clamp (3).

Install supply line (7).

Install new return line (9) and secure with new tie waps (6) and clanps

(8).

Install hose (11) with clanmp (10).

Prine the fuel lines.

(a) Disconnect fuel injection line (4) at the fuel injector.

(b) Manually turn engine until fuel appears at the open end of the fuel
injection line.

(c) Connect fuel injection line (4) to fuel injector.

Adj ust nent .

(1)

(2)

©)

“®

®)

(6)

™

NOTE

Timing of injection punp requires that engine tining
mar ks be used.

Connect a high pressure tinmng punp (refer to_Table 2-1) to the injection
punp. H gh pressure punp outlet is connected to injection punp supply and
injection punp return line is connected to return tank on punp.

Start timng punp and rotate external linkage (1, Figure 6-3) to the fuel
injection punp to the fuel off position (fully clockwise). Rotate |inkage
counterclockwise (4-5 mm). Fuel should be flowing fromthe return |ine.

Rotate engine slowy (clockwi se, viewed from front flywheel) while
observing the flow from the fuel return line,

When fuel stops flowing fromreturn line (there will be several drops of
| eakage), stop rotating the engine.

Rotate the engine back (counterclockw se, viewed from front flywheel) until
fuel is flowing fromthe return line.

Very slowly rotate the engine (clockwi se, viewed from front flywheel) and
observe fuel return line.

Stop rotating engine when fuel stops flowing fromthe return |ine.
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1. EXTERNAL GOVERNOR LINKAGE

Figure 6-3. External Governor Linkage.

(8) Note the number of degrees the engine is at before TDC.
(9) Injection punmp timng should be at 22 degrees bhefore TDC

(10) Tinming is retarded by adding shinms (15[ Figure 6-3). Timng is advanced by
removing shims (15).

Shim 0.0045 in. (0.1143 mm = 1 degree of timng

(11) Add or subtract shims (15) as required. Thickness of shins is determ ned

by the nunber of small indented holes on the shim surface.
No hol es: 0.0150 to 0.0165 in. (0.38 to 0.42 mm
One hol e: 0.0035 to 0.0043 in. (0.09 to 0.11 mm

Two hol es: 0.0055 to 0.0063 in. (0.14 to 0.16 nm
Three holes: 0.0070 to 0.0087 in. (0.18 to 0.22nMm

6-4. FUEL | NJECTOR

a. Renmpval .

WARNING

Wear protective clothing and face shield when opening
fuel injection line. Fuel under high pressure my be
trapped in the fuel injection line. Opening fuel
injection line can cause a high pressure stream of fuel
to be released which can cause severe personal injury.

(1) Disconnect fuel supply and return lines at the injector (se€ _Figure 6-4).
Pl ug openings in injector and lines to prevent the entry of dirt.
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(2) Renove nut (1, Fipgure 6-4) gSecuring injector clamp (2). Renmove clamp (2).

FUEL LINE (SUPPLY)
m/

©

FUEL LINE (RETURN) AND CLAMP

NUT
CLAMP

. INJECTOR
WASHER
STUD

. DOWEL PIN

omrLN-

Figure 6-4. Fuel Injector Renoval and Installation.

NOTE
Make sure copper washer (4) is removed from cylinder
head.
(3) Remove injector (3) and copper washer (4). Discard washer (4).
(4) Stud (5) and dowel pin (6) are not renoved unless visibly damaged.
b.  Service.

(1) Wpe parts with a clean lint-free cloth that has been slightly noistened
with solvent.

(2) Inspect parts for damaged threads, cracks, distortion or other visible
damage.

(3) Oean four spray holes of injector nozzle with cleaning needl e from needle
cleaning kit (Bosch P/N KDEP 1043), refer to
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Testing.

WARNING

Do not allow nozzle to spray against skin. Fuel under
nozzle pressure can penetrate flesh and cause a serious

i nfection.

(1) Connect fuel injector to nozzle tester (1[_Fiqure 6-b), (Bosch P/N 0 681
143 014), refer to [Tabl'e Z2-T]

INJECTOR ~—_

1. NOZZLE TESTER
2. VALVE, GAUGE
3. LEVER, PUMP

Figure 6-5. Fuel Injector Testing.
(2) Cose the tester pressure gauge valve (2). Depress the tester punp |ever
(3) rapidly (6-8 strokes to bleed the systen.

(3) Test opening pressure as follows:

(a) Open the tester pressure gauge valve (2). Slowy depress the punp
| ever (3) of the nozzle tester.
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(b) Read the opening pressure (the pressure when the nozzle opens and the
spray starts).

NOTE

If the pressure gauge reads erratically, the gauge
valve (2) may be open too nuch.

(¢) Opening pressure should be between 3120 and 3260 psi (215 to 225 kPa).

(d) Opening pressure can be adjusted by adding or renmoving shins, (8,
[Figure 6-6)]1 Adding shims increases opening pressure, renoving shimnms

decreases the opening pressure. Refer steps d. and e. for Disassenbly
and Assenbly procedures.

(4) Test for |eakage as follows:
(a) Wth the pressure gauge still open, depress the punp lever until the
pressure is 50 psi (344 kPa) bel ow the opening pressure. Mintain
pressure with punp |ever.

(b) If no drops fall fromthe nozzle tip within 10 seconds, the nozzle is
good.

(c) If a drop falls fromthe nozzle within 10 seconds, the nozzle |eaks and

shoul d be cleaned and retested. |f nozzle continues to drip, it should
be repl aced.

d. Disassenbly.

CAUTION

Di sassenbly and assenbly of fuel injector requires a
hi gh standard of cleanliness. Small amunts of dirt
can damage the injector.

CAUTION

Hold the needle valve (4) by the stemonly. Skin oils
will corrode the finely lapped surfaces of the needle
valve.

CAUTION

The needl e valve (4) and nozzle (3) are anmatched set.
Nozzl e parts from one fuel injector cannot be
interchanged with nozzle parts from another fuel

i njector.
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CAUTION

[f nozzle (3) turns when nozzle nut (2) is turned, soak
the fuel injector in diesel fuel. Nozzle (3) has

| ocating pins which may be sheared off if nozzle (3)
turns with nozzle nut (2).

Clanp the nozzle holder (1, Figure 6-6)]in a vise. Use a wench to renove
nozzle nut (2) approximately 1/4 of a turn.

5 ™~ —
\@ ~_
NP |
= |
4\ |
1. HOLDER l
2. NOZZLE NUT l
3. NOZZLE |
4. NEEDLE 3 |
5. PLUNGER
6. INTERMEDIATE PIECE ™~ l
7. SPRING |
8. SHIM |
|
“
~
Figure 6-6. Fuel Injector.
CAUTION
Apply downward pressure on nozzle to prevent spring (7)
pressure from damagi ng the nozzle nut (2) threads which
could contaninate the nozzle holder (1) with chips.
Apply downward pressure against nozzle (3) and spring (7). Renove nozzle
nut (2).

Remove nozzle (3) and nozzle needle (4) as an assenbly.
Remove internediate piece (6).
Renove plunger (5), spring (7) and shinms (8).
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e. (Ceaning, Inspection, and Repair.

(1) Check nozzle needle (4, and nozzle (3) by lifting nozzle needle
(4) hal fway out of nozzle (3) and allowing it to drop. Needle nust slide
slowmy and snoothly into nozzle under its own weight w thout sticking. If
needl e sticks, clean needle and nozzle in diesel fuel and repeat test.

Repl ace both nozzle and needle if needle continues to stick.

(2) Renove any carbon residue from nozzle (3) tip and nozzle nut (2).

CAUTION

Never use emery paper or any netal scraper to clean
nozzle. Only use the hardwood scrapers provided as
part of the nozzle cleaning Kkit.

(4) Clean and polish the nozzle needle seating surface of the nozzle (3) wth
the hardwood scraper. Scraper is part of needle cleaning kit (Bosch P/N
KDEP 1043), refer to

(5) Thoroughly clean all components in diesel fuel before assenbly. Assenble
wet .

f. Assenbly.
(1) Place nozzle (3, with nozzle needle (4) into nut (2).
(2) Place shins (8) into nozzle holder (1).

(3) Place intermediate piece (6) onto nozzle (3). Make sure that pins in
intermediate piece (6) fit into holes in nozzle (3).

(4) Install plunger (5) and spring (7).

(5) Screw nozzle nut (2) onto nozzle holder (I). Tighten nut (2) to 30 ft Ibs
(40 N.m.

g. Lnstallation.

(1) If renoved, apply sealing conpound [Table 2-2, item5) to stud (5,
[6-4) and install. If remved, install dowel pin (6).

(2) Seat new copper washer (4) in injector bore.
(3) Install injector (3) into bore.

(4) Secure injector with clamp (2) and nut (1). Tighten nut (1) to a torque of
7to 8 ft Ibs (9 to 11 Nm.

(5) Connect fuel supply and return lines to injector.
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CHAPTER 7

MAI NTENANCE OF THE ENG NE

This chapter contains all the procedures necessary to renove,

di sassenbl e, clean and inspect, assenmble, and install the engine or individual

conponents.

7-2. ENG NE ASSEMBLY.

a. Test.

(1) Perform engine conpression test.

NOTE

The conpression pressure given for the conpression test
is based upon a normal engine starting speed. A weak
battery or faulty starter may result in a | ower
conpression reading. Make sure that the starting
systemis functioning nornally before checking
conpression pressure.

(a) Renove fuel injector, (refer t¢ paragraph 6-4), and renove electrical

connector to shutdown sol enoid.

(b) Assenbl e conpression gage (refer to Table 2-1)]and fitting (refer to
Wth sealing washer into fuel injector port.
CAUTION

Do not run starter any longer than 30 seconds. Allow
starter to cool a mininmumof two mnutes after each
engagenent .

(c) Crank engine over until conpression gage indicator stops moving.

(d)

Record reading.

Remove conpression gage, squirt a small amunt of engine oil into the
injector port, and use starter rotor to crank engine for a few seconds.
Reinstal | conpression gage.

Crank engine over until conpression gage indicator stops noving.
Record reading.

Remove conpression gage and install fuel injector, refer td paragraphl
6-4 for fuel injector installation.
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(g) Conpression pressure should be between 325 and 375 psi (2,413 and 3,100
kPa) for both the dry and wet (oil squirted on piston) test. Refer to

[Tabl'e 7-T1for an analysis of the conpression tests.
Table 7-1. Conpression Test Faults.

I ndi cation Probabl e Fault/Corrective Action
Conpression pressure for both Val ves, valve seats, piston, and piston rings
wet and dry test nornal are OK./no corrective action is needed.

Low conpression pressure for Burned valves or seats, valves not adjusted
both wet and dry test properly. adjust valves. if conpression

pressure is still low, repair cylinder head.
Low conpression pressure for Piston, piston rings, or cylinder sleeve is
dry test and normal or near worn beyond acceptable limts/replace worn
normal pressure for wet test. conponents.

(2) Perform fuel transfer punp output test.

(a) Test fuel transfer punp with procedures given in TM 05926B/ 06509B- 12/ TM 5-
6115- 615- 12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 nanual, paragraph 4-34.

(b) Failure of the fuel transfer punp to achieve an output pressure of 4 to
7 psi (27 to 48 kPa) indicates that the fuel transfer punp should be
repl aced.

b. Renoval. Refer t@ _paraqgraph Z-9]

¢c. Disassenbly.

(1) Renove engine, refer to[paragraph Z-0.

(2) Renove fuel cutoff solenoid, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615-
12/ NAVFAC P-8-646-12/ TO 35C2- 3-386-31 manual, paragraph 4-37.

(3) Renove sound shield and air scroll as an assenbly, refer to[paragraph /-10]

(4) Renove air flow exit duct and intake manifold, refer to TM 05926B/ 06509B-
12/ TM 5-6115-615- 12/ NAVFAC P- 8- 646- 12/ TO 35C2- 3-386-31 manual , paragraph 4-
49,

(50 Renobve starter assenbly, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFA
P-8-646- 12/ TO 35C2-3-386-31 manual, paragraph 4-48.

(6) Remove governor, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 manual, paragraph 4-44.

(7) Remove fuel transfer pump, refer to TM 05926B/ 06509B-12/ TM 5-6115- 615-
12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-34.
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Renmove front and rear cylinder head wappers,
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refer td_paragraph 7-6]

Renove fuel injection punmp, refer
Remove gl ow plug, refer

646- 12/ TO 35C2- 3-386-31 nanual,

Renove fuel injector, refer

t 0_paragraph 6-4.
to[paragraph 7-6]

Remove cylinder head, refer

tol_paragraph 6-3.

to TM 05926B/ 06509B-12/ TM 5-6115-615- 12/ NAVFAC P- 8-
paragraph 4-50.

Renove rocker arms and push rods,

refer to[_paragraph /-8.

Renove lifters and push rod tubes, refer

td paragraph 7-9]

Renove flywheel and engine fan,

Renmove stator,

refer to[paragraph 7-11.

refer to[paragraph 7-10.

Renove gear cover and seal,

Renmove oi l refer toparagraph /- 14.

refer to[_paragraph 7-16.

punp,

Remove canshaft,

refer to[paragraph 7-I1Z

Renove crankshaft drive gear, refer

td_paraagraph 7-17)]

Renove flywheel cover and gear cover

Renove cylinder and piston,

Renove oil pan,

refer to[paragraphn 7=3J

Renmove connecting rod,

Renmove crankshaft, refer

tolparagraph 7-1/7]

back plate,

refer to[paragraph /=131

refer to[paragraph 7-15]

refer to_paragraph /-17.

Renmove oil filter adapter, refer

Renove crankshaft main seal from flywheel

d.  Assenbly.

Install crankshaft main seal on flywheel

housi ng,

housi ng,

t d_paragrapnh_7-18]

refer to ragrapn /-1/7.

refer to_paragraph /-17.

Install oil filter adapter, refer

Install crankshaft

(wi thout crankshaft

drive gear),

t d_paragraph_/-18]

ref er

Install connecting rod, refer

Install oil pan,

refer t@ paragrapn 7-31

t o_paragrapn_7-15]

Install cylinder and piston, refer

t aragraph /-1..
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(7) Install gear cover back plate and flywheel cover, refer to[paragraph 7-17]

(8) Install crankshaft drive gear, refer to _paragraph /-17]

(9) Install camshaft, referto paragraph /- 16)]

(10) Install oil punp, refer tlo paragraph 7-14]

(11) Install gear cover and seal, refer td_paragraph /-17]

(12) Install stator, refer td _paragraph /-11]

(13) Install flywheel and engine fan, refer to[paragraph /-10]

(14) Install lifters and push rod tubes, refer t¢ paragraph 7-9]

(15) Install rocker arms and push rods, refer to[_paragraph 7-8]

(16) Install cylinder head, refer td paragraph 7-6]

@7) Install fuel injector, refer t@ paragraph 6-4]

(18) Install glow plug, refer to TM 05926B/ 06509B- 12/ TM 5- 6115-615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 manual, paragraph 4-50.

@9) Install fuel injection punp, refer td paragraph 6-3]

(20) Install front and rear cylinder head wappers, refer td _paragraph /-6

(21) Install fuel transfer punp, refer TM 05926B/ 06509B- 12/ TM 5- 6115-615- 12/ NAVFAC
P-8-646- 12/ TO 35C2-3-386-31 nmnual, paragraph 4-34.

(22) Install governor, refer to TM 05926B/06509B-12/ TM 5-6115-615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 manual , paragraph 4-44.

(23) Install starter assenbly, refer to TM 05926B/ 06509B- 12/ TM 5-6115-615-
12/ NAVFAC P-8-646-12/ TO 35C2- 3-386-31 manual, paragraph 4-48.

4) Install air flow exit duct and intake manifold, refer to TM 05926B/ 06509B-
12/ TM 5-6115-615- 12/ NAVFAC P- 8- 646-12/ TO 35C2- 3-386-31 manual, paragraph 4-
49,

(5) lInstall sound shield and air scroll as an assembly, refer td paragraph 7-10]

@6) Install fuel cutoff solenoid, refer to TM 05926B/ 06509B-12/ TM 5-6115-615-
12/ NAVFAC P- 8- 646- 12/ TO 35C2-3-386-31 manual, paragraph 4-37.

e. Installation. Refer to[paragraph 2-9]
f.  Adjust.

(1) Adjust fuel injection punp tinng.

(a) Adjust fuel injection punp timng, refer tdé _paragraph 6-3l
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Fuel injection punp should be set for 22 degrees Before Top Dead Center
(BTDQ) .

(2) Adjust valve clearance, refer td_paragraph /-8,

(3) Adjust fuel cutoff solenoid.

(a)

(b)

Fuel cutoff sol enoid should be adjusted so sol enoid stops fuel injection
when in the de-energized position.

Di sconnect governor |inkage (1, [Fiqure 7-7).

LINKAGE

. SOLENOID

PLUG

ARM, EXTERNAL
LOCKNUT

. SCREW, PLUNGER
. STOPPIN

NoosLN

Figure 7-1.Fuel Cutoff Solenoid Adjustment.

Make sure solenoid (2) is energized.

Rotate external arm (4) fully counterclockw se.

Loosen locknut (5) and adjust plunger screw (6) for a 0.01 to 0.02 in.
(0.25 to 0.51 mm) clearance between plunger screw (6) and stop pin (7)
on the external I|inkage (4).

Tighten locknut (5) to lock plunger screw (6) position.
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(4) Adjust governor |inkage.
(a) Remove nuts (1, [Figure 7-2) and governor |inkage (2).

NUT

. LINKAGE, GOVERNOR

. ARM, EXTERNAL
GOVERNOR

. HOLE, EXTERNAL ARM
. HOLE, GOVERNOR ARM
. LOCKNUTS

NOUAWN S

Figure 7-2. Governor Linkage Adjustnent.

(b) Rotate external arm (3) of fuel injection punp counterclockw se towards
the governor (4).

(c) Covernor linkage (2) should fit easily into hole (5) in external [link
(3) and governor link hole (6).

(d) Adjust length of governor Iinkage (2) by l|oosening |ocknuts (7),
turning ends in or out, and retightening locknuts (7).

(e) Secure governor linkage (2w th nuts (1).
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(5) Adjust governor.

(a) Adjust governor droop, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC
P- 8- 646- 12/ TO 35C2- 3-386-31 manual, paragraph 4-45.

(b) Adjust governor maxinum fuel screw.

1 Connect generator set to a three kilowatt (3 kw) load bank (refer to

[Tabl'e 2-T) .
2 Back out high idle stop screw (1, Fgure 7-3).

1. HIGH IDLE STOP SCREW
2. MAXIMUM FUEL SCREW
3. LOCKNUT

~ - /-—. - -
~a~ |\ /| (\/\ @ |
/ L
N =1l
8]

Figure 7- 3. Maxi mum Fuel Screw Adj ust nent.

lw

Start generator set and operate until unit reaches operating tenperature.

>

Apply three kilowatt |oad. Adjust unit to rated speed.

NOTE

Use two wench net hod when adjusting maxi num fuel screw
(2). Use a one-half inch wench to support nmaxi num
fuel screw boss when |oosening or tightening Iocknut

(3).

5 Loosen maxi mum fuel screw | ocknut (3) and back out maxi mum fuel screw
(2) counterclockw se until engine speed drops by 100 rpm (or equival ent
Hz) and tighten |ocknut.
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6 Increase speed to rated rpm (or equivalent Hz) using nanual speed
control .
7 Repeat steps 4 and 5 until rated rpmis no |onger obtainable.
8 Loosen nmaxi num fuel screw |ocknut (3) and slowy turn maximm fuel screw
(2) in clockwise until rated speed is obtained and tighten |ocknut (3).
9 Use manual speed control to reduce engine speed to 3400 rpm (or
equi val ent Hz) and switch of | oad.
10 Shut down unit.
11 Loosen maximum fuel screw |ocknut (3) and back in maximum fuel screw (2)
cl ockwi se seven-eighths of a turn and tighten |ocknut.
12 Restart unit and check and adjust no load high idle speed to 3850-3900
rpm (or equivalent Hz).
7-3. QAL Pan
a. Renoval .
CAUTION
Do not apply air pressure to the engine crankcase to
speed the oil drain process. Air pressure can force
the oil seals out of the crankcase.
NOTE
To expedite oil draining, block unit opposite drain
val ve.
(1) Drain engine oil into a suitable container by opening oil drain valve (1,
0 q) .
(2) Remove oil drain hose (2) fromoil pan.
(3) Remove screws (3) and washers (4).
(4) Renove oil pan (5).
b. deaning, lnspection, and Repair.

7-8

(1) Scrape all traces of gasket nmaterial from both engine crankcase and oil
pan.

(2) Cean oil pan in solvent and dry.

(3) Inspect oil pan for cracks, distortion, or other visible danmage.

(4) Repair cracked oil pan by steel welding, refer td_paragraph 2-7.6.
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nuu\\uulvl!:'

. VALVE, DRAIN
. HOSE, DRAIN

. SCREW

. WASHER

PAN

[ AR

Figure 7-4. G Pan.
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c. Installation.
(1) Apply blue sealing conpound (TRbl'e 2-2. Jitem 9) to oil pan. Sealing

conpound should be applied in a continuous 1/16 in. (1.5 mm bead around
i nside of pan nounting holes.
NOTE
Drain hole on oil pan (5) should face starter side of
engi ne.
(2) Inmmediately place oil pan (5) on crankcase and align bolt holes in oil pan
and crankcase.
(3) Loosely install screws (3) and washers (4).

(4) Tighten screws (3) in a crisscross pattern to a torque of 7 to 8 ft |bs
(10 to 11 N m.

(5) After assenbly, allow 30 nminutes mininum cure time before adding oil or
runni ng engine.

NOTE
Sealing surface must be clean and dry before applying
bead.
(6) Reinstall drain hose (2) and close oil drain valve.

(7) Fill crankcase with the required anount and type of oil, refer to
TM 05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P-8-646- 12/ TO 35C2- 3- 386- 31

manual , [paragraph 5- 3.

7-4. STARTER ASSEMSLY.

a. Renoval. Refer to TM 05926B/06509B- 12/ TM 5-6115-615-12/ NAVFAC P-8-646- 12/ TO
35C2- 3-386-31 manual, paragraph 4-8.

b. Disassenbly.
NOTE

Renoval of solenoid nounting screws (1) may be
difficult and require the use of an inpact type driver.
(1) Disconnect wire from sol enoi d.

(2) Rernpbve two sol enoid nounting screws (1,[Figure 7-3) and renove fiber
washers (2) and solenoid (3).
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SCREW 11. SCHEW 2. SPRING SET

1.

2. WASHER 12, COVER 2% PAGCKING

3. SOLENOID 13. RING, SNAP 23, LEVER ASSEMBLY

4. BOLT 14, WASHER 24, GEAR, PINION

5. SCREW 15, GASKET 5. STOPPER

6. BRACKET (REAR) 16. SCREW 26, FING, RETAINING

7. BRUSH HOLDER ASSY. 17. BRACKET (CEM It ! 27 SPRING

8. FRAME ASSEMBLY 18. BRACKET [FRONT) 28, CLUTCH ASSEMBLY, OVERRUNNING
9. ARMATURE 19. WASHER

10. BEARING 20. GEAR

Figure 7-5. Starter Disassembly/Assembly.

(3) Remove through bolts (4). Note Location of |ong bolt before renoval.
Renove brush hol der retaining screws (5).

(4) Renove rear bracket (6).
(5) Renove brush holder assenbly (7) and frane assenbly (8).

(6) Use a screwdriver to pull brushes upward and renove brush holder (7) from
frame (8).

(7) Renove armature (9) with bearing (10).
(8 Rermpve screws (11) and cover (12).

(9) Renove snap ring (13), washer (14) and gasket (15) from pinion shaft.
7-11



MARINE CORPS TM 05926B/06509B-34
ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

NOTE
There is a spring force behind screw (16).

(10) Renmove screw (16) that secures center bracket (17) to front bracket (18).
(11) Count and remove Washers (19) that are used to adjust shaft end play.

NOTE

Note the direction in which lever assembly (23) is
installed before renoval.

(12) Rermove gear (20), spring set (21), packing (22) and |ever assenbly (23)
from front bracket (18).

(13) Push pinion gear (24) and stopper (25) down and renove retaining ring (26).
Renove pinion gear (24), stopper (25), and spring (27).

(14) Renove overrunning clutch assenbly (28).

c. Testing.

(1) Test armature for grounds.

(a) Refer to[Figure 7-6] Use a nultinmeter (set to read ohns) to check for
a grounded arnature.

MULTIMETER

) HACKSAW BLADE

Figure 7-6. Testing Armature for Grounds or Shorts.
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(b) Touch armature shaft and each commutator bar with the nultinmeter |eads.

(c) If ohmreter indicates a |low reading (approximately 0 ohms), armature is
grounded and should be replaced.

(2) Test armature for short circuits.

(a) Use a grower (refer to[Table 2-1) to |ocate shorts in the armature.

B e ———

WARNING

Be sure to turn growler off between intervals or
voltage will be produced.

() Refer to[Figure 7-6] Place armature in grower and hold a thin steel
bl ade (e.g. hacksaw bl ade) parallel and just above the armature core

while rotating armature at one-quarter turn intervals in the grower.
Turn off the grow er between intervals.

(c) A shorted armature will cause the blade to vibrate and be attracted to
the core. If armature is shorted, it should be replaced.

(3) Test armature for an open circuit.

(a) Refer to[Figure 7-7] Use a multineter (set to read ohms) to check for
continuity between commutator segnents.

(b) If there is discontinuity (infinite resistance oo)the segnents are
open and the armature nust be replaced.

ARMATURE
MULTIMETER

Imliliiw \

Figure 7-7. Tesing Armature for Open Circuits.
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(4) Test field coil.

(a) Usea multineter (set to read ohnms) to check for continuity (0 ohms)
bet ween brushes.

(b) Ifthere is no continuity between brushes, the field coil is open and
must be repl aced.

(c) Check for continuity between field coil frame and brushes.

(d) If continuity exists between field coil frame and brushes, there is a
ground in the field coil and field coil should be replaced.

(5) Test sol enoi d.

(a) Check for continuity between solenoid termnals "M and "B"with a

mul tineter (set to read ohns). Refer to[Fiqure 7-8]

TERMINAL “"B”

TERMINAL */§" orenimemcr

-
I

ERMINAL "M"”

¢ ONS0)
Q) els;
m"‘ 5/

%W e

P

O)

\‘?

/‘,

e

Figure 7-8. Solenoid Testing.

(b) Discontinuity should be indicated when solenoid is in its normal (out)
position.

(c) Push sol enoid plunger in and note resistance. Miltimeter should
indicate continuity (0 ohns). If there is no continuity, replace
sol enoi d.
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. d eaning, Inspection, and Repair.

CAUTION

Do not clean overrunning clutch in solvent or other
cleaning solution. Wshing clutch will renpbve grease
which may result in premature failure of the clutch.

(1) Wpe all netallic parts with a clean lint-free cloth that has been slightly
dampened with sol vent.

(2) Inspect all parts for dammged threads, cracks, distortion, or other visible
danage.

(3) Inspect armature commutator. If comutator is dirty or discolored, clean
with nunber 00 or 000 sandpaper. Use conpressed air to blow sand out from
between conmutator segnents.

(4) Cean around brushes and holders by wiping off all brush dust and dirt.

Refer to[Figure 7-91 If brushes are shorter than 0.453 in (11.5 nm they
shoul d be repl aced.

(7 (2

7T\ 0.453 in. I
%) (11.5 mm)
N\ /
WEAR LIMIT

Figure 7-9. Brush Wear Limt.

(5) Check for the free novenment of brushes. Brushes should nove freely when
placed in brush holders. Replace brush springs if weak or worn.

NOTE

If pinion gear is worn or danmged, inspect flywheel
ring gear also.

(6) Inspect armature shaft gear, bushings, reduction gear, and pinion gear for
wear or damage. Replace any part that is damaged.

7-15



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

€.

7-16

(7) VWen pinion gear is placed upon the overrunning clutch, the pinion gear
should turn freely in one direction and | ock when turned in the opposite
direction. Refer t@ _Figure 7-10]

Figure 7-10. Overrunning Clutch.

Assenbl v.

(1) Apply a light coating of greas¢ (Table 2-]12, item 3) to the followi ng starter
conmponents before assenbling.

oArmature (9) Shaft GCear

oReduction Gear (20)

oBall Bearing (10)

oSt opper on Pinion Shaft (25)

oSl eeve Bearing in Front Bracket (18)
oPi ni on Gear (24)

olLever (23) (sliding portion)

(2) Position overrunning clutch assenbly (28, into front bracket
(18).

(3) Install spring (27) and gear (24) on pinion shaft.

(4) Refer to Figure 7/-1T1 and slide stopper onto pinion shaft and install
retaining ring (26 _Fiqure 7-%) in groove. Stopper (25) must fully engage
retaining ring when installed.
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STOPPER PINION GEAR

—_—

—
L=

RETAINING RING

Figure 7-11. Pinion Gear Installation.

(5) Install lever assenbly (23), spring set (21), and packing (22), refer to

Flgure 7-137]
(6) Adjust pinion shaft end play as follows:

(a) Place reduction gear (20) on pinion shaft.

(b) Install center bracket (17) and secure with screw (16)

Refer to[Figure 7-1Z]and measure pinion shaft end play with a feeler
gage between the center bracket and the washer.

(c)

OVERRUNNING REDUCTION GEAR

PINION
GEAR CLUTCH
A_Ll rl\ SNAP RING
. i .
PINION SHAFT
g
(
.—.fiﬂ
— \
WASHER
ADJUSTING WASHER CENTER
BRACKET

Figure 7-12. Adjusting Pinion Shaft End Play
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(d) Adjust end play to between 0.0039 to 0.0315 in (0.1 to 0.8 nm wth

adj ust ment washers (19).

FRONT
BRACKET

N

LEVER

PACKING
N\

CENTER
BRACKET
[ SPRING
Figure 7-13. Lever Installation.
(7) Install gasket (15,[Frgure 7-3), washer (14) and snap ring (13).

(8 Install cover (12) with screws (11).

(9) Install armature (9) on center bracket (17).

(10) Install brush holder (7) in frane assenmbly (8) and position frane assenbly
on center bracket (17). Tab on frame assenbly (8) nust fit in notch in

center bracket (17) at assenbly.

(11) Pull brushes upward and install armature assenbly (9) with bearing (10).

(12) Secure rear bracket (6) with screws (5) and bolts (4).

NOTE

Be sure that rectangular hole in solenoid plunger shaft
engages |ever in housing.

Apply sealing conpound [[(Tabl'e Z-P, item 7) to nmounting
screws before assenbly.

(13) Install solenoid (3), fiber washers (2), secure with nounting screws (1).
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(14) Reconnect wire to sol enoid.
(15) Check pinion gap adjustnent.
(a) Connect a 24 VDC power source as follows:
1 Positive (+) connection to "S' termnal on solenoid (se¢_Figure 7/-9).
2 Negative (-) connection to starter body.

(b) Wth power applied to solenoid, starter pinion gear will shift.

(c) Cently push the pinion shaft towards the solenoid and neasure the
amount of travel. Refer to_Figure 7-14]

PINION

PINION GAP

=N
i

Figure 7-14. Pinion Gap Adjustment.
(d) The pinion gap should be 0.0118 to 0.787 in. (0.3 to 2.0 mm).
(e) Adjust the gap by increasing or decreasing the nunber of fiber washers

(Frgure—7-=12)1 Increasing nunber of washers decreases the clearance
and decreasing the nunber of washers increases the clearance.

f. Installation. Refer to TM 05926B/06509B-12/ TM 5-6115-615- 12/ NAVFAC P- 8- 646-
12/ TO 35C2- 3-386-31 nmnual, paragraph 4-48 for starter installation
instructions.

7-5. STARTER SCOLENQ D.
a. Renoval .

(1) Tag and disconnect all wres connected to the sol enoid.
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(2) Remove screws (1, that hold the solenoid (2) to the starter

motor. Renove solenoid and renove gaskets (3).

) 1. SCREW

2. SOLENOID
3. GASKET

Figure 7-15. Starter Solenoid.

b. Installation.

(1) Put gaskets (3) and solenoid (2) in position on the starter notor and
install screws (1).

(2) Using tags as identification, connect all wires to the sol enoid.
7-6.  CYLI NDER HEAD.

a. Renpval .

(1) Renove intake manifold, refer to TM 05926B/ 06509B-12/ TM 5-6115-615- 12/ NAVFAC
P- 8- 646- 12/ TO 35C2- 3-386-31 nmnual, paragraph 4-49.

(2) Rermove nuffler, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646-
12/ TO 35C2-3-386-31 nmnual, paragraph 4-54.

(3) Renmove lifting eyes and w appers.
(a) Renove screw (1, Eigure 7-16)], washer (2) and lifting eye (3).

(b) Rermove nut (4), washer (5), lifting eye (6), stud (7) and upper muffler
bracket (27).
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. SCREW

. WASHER

. LIFTING EYE
NUT

WASHER

. LIFTING EYE
STUD

. SCREW

. WASHER

10. CLAMP

11. EXIT DUCT

12. SCREW

13. WASHER

14. WRAPPER, REAR
15. NUT

16. WASHER

17. STUB, EXHAUST
18. GASKET

19. NUT

20. WASHER

21. CYLINDER HEAD
22. VALVE GUIDES
23. VALVE SEATS
24, GLOW PLUG

25. CONNECTOR

26. STUD

27. BRACKET

28. WRAPPER, FRONT

OO L WN -

Figure 7-16. Clinder Head.
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(c) Removescrews @Washers (9), clanp (10) and exit duct (11).
(d) Remove screws (12), washers (13) and rear wapper (14).

(e) Renove nuts (15), washers (16), exhaust stub (17) and gasket (18), and
front wapper (28).

y Remove intake manifold, refer to TM 05926B/ 06509B- 12/ TM 5-6115- 615-
12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-48.

(3) Remove rocker arnms and push rods, refer to[paragraph 7-8]

(4) Remove fuel injector, refer to _paragraph 6-4]

(50 Remove glow plug (24), refer to TM 05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC
P-8-646- 12/ TO 35C2-3-386-31 manual, paragraph 4-50.

(6) Renove four nuts (19, and washers (20).
(7) Renove cylinder head (21).

Di sassenbl v.

(1) Renove valves, refer to[paragraph /-7

(2) Valve guides (22)and seats (23) are not removed unless inspection
indicates that they cannot be reused. Refer to step c,

Cleaning and Inspection. For renoval, refer to step d, Repair.

Cl eaning and |nspection.

(1) Wpe parts with a clean lint-free cloth that has been noistened with
sol vent.

(2) Remove carbon deposits with a hardwood chisel or steel brush, being careful
not to scratch the vaveor cylinder seating surfaces.

(3) Measure valve guide (22) to valve clearance. For maxinmum allowable
clearance, see[Table 1-1]

(4) 1f proper clearances cannot be obtained by replacing valves, replace valve
guides refer to step d, Repair.

(5) Measure valve seat (23) width (refer to Table I-1J7] |f seat width cannot
be narrowed by grinding, replace valve seat, refer to step d, Repair.

(6) Inspect valve seats for signs of pitting, seats may be reground. Refer to
step d, Repair.

(7) Inspect all parts for cracks, distortion, or other visible damage.



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

Repair.

(1) Replace valve seats.

WARNING

Do not use a punch, prybar, or chisel to renmove valve
seat. Seat is nmmde of a hardened material which may

shatter and cause personal injury.

(a) Renpbve valve seats (23) without damagi ng head.

(b) Check the valve seat bore for burrs, cracks or rough edges. If burrs
or rough edges are present, they should be renoved.

(c) Place the new insert into a container of dry ice. Insert must be
cooled to approximately -70°F (-57°C).

WARNING

Wear protective gloves when handling dry ice and cool ed
valve seat. Personal injury may result if the seat or
ice comes in contact with unprotected skin.

(d) Heat the cylinder head to 350° F (177° Q).

(e) Quickly remove the valve seat fromthe dry ice and press into the
cyl i nder head.

(2) Gind valve seats.

CAUTION

Only renove enough naterial to produce a snooth seat
surf ace.

(a) Make sure that the valve guide is clean and apply a |ight coating of
engine oil to the valve seat.

(b) Wth a seat grinder (refer to_Table 2-1), lightly grind the valve seat
surface to produce a snooth seat surface. Intake valve seat and
exhaust valve seat dinensions are listed in

(3) Replace val ve guides.

(a) Press old valve guide (22out from the underside of the cyinder head.
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(b) After valve guide has been renoved, check the bore for burrs, cracks, or
rough edges. If burrs or rough edges are present, they should be
r enoved.
WARNING
Wear protective gloves when handling dry ice and cool ed
val ve seat. Personal injury nmay result if the seat or
ice comes in contact with unprotected skin.
(c) Place the new valve guide into a container of dry ice. Guide nust be
cooled to approximtely -70°F (-57° O).
(d) Heat the cylinder head to 350° F (177° C).
(e) Use a mandrel to press the valve guide to between 0.681 and 0.697 in.
(17.3 to 17.7 nm above the valve spring seat surface.
e. Assenbl y. Install valves, refer tp_paraqaraph /-7
f. Installation.

(1) Place cylinder head (21) onto cylinder head studs.

(2) Make sure push rod tubes are correctly positioned in cylinder head.

(3) Apply engine oil to cylinder head studs, washers (20),and nuts (19) to
ensure proper torque. Place washers (20)and nuts (19) on cylinder head
studs and tighten lightly by hand. Ensure that cylinder head is seated
squarely on cylinder barrel.

(4) Tighten cylinder head nuts (19) in a crisscross pattern. Torque in three
steps; 15, 26, and 33 ft |bs (20, 35, and 45 N.nm. Refer to

(5) Install injector, refer td_paragraph 6-4]

(6) Install rocker arns and push rods, refer to_paragraph /-8.

(7) Install glow plug (24). Refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC
P- 8- 646- 12/ TO 35C2- 3-386-31 nmnual, paragraph 4-50.

(8) Install lifting eyes and wr appers.
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(a) Apply sealing conpound (Tabl'e Z2-2] item 7) to all screws.

NOTE

Do not tighten screws until all have been started.

(b) Place front wapper (28)in position and secure with screws (12) and

washers (13).
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(c) Place gasket (18) and exhaust stub (17) in position on cylinder head
and install washers (16) and nuts (15). Tighten nuts to a torque of

16-18 ft Ibs (21-23 N.mj.

(d) Place rear wapper (14) in position and secure with screws (12) and
washers (13).

(e) Install exit duct (11) and secure withy screws (8) and washers (9), and

clamp (10).
(f) Secure lifting eyes (6) and bracket (27) with washer (5), stud (7) and
nut (4).

(g) Secure lifting eye (3) with screw (1) and washer (2).

(9) Install nuffler, refer to TM 05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P- 8-
646-12/ TO 35C2-3-386-31 manual, paragraph 4-54.

(10) Install intake manifold, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC
P- 8- 646- 12/ TO 35C2- 3-386-3 nmnual, paragraph 4-50.

7-7.  VALVES.
a. Renmpval .

(1) Renpve cylinder head, efer to[paragraph /-6J
[Figure 7-17)] with a valve spring conpressor

(2) Conpress valve springs (1,
(refer to Table 2-T).

ziw,_;_ mg @L‘) R 2
S

F-9
™y A7)
0 @

T
|
L

f

(5 ;]
il

VALVE SPRINGS
KEEPERS
VALVE
RETAINER
SEAL

SEAT, SPRING

. VALVE GUIDES
. VALVE SEATS

®ND oS0

e OV LINDER HEAD

Figure 7-17. Valves.
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(3) Renove val ve keepers (2).
(4) Release valve spring conpressor slowy.
(5 Renove valves (3), spring retainers (4) and valve springs (1).
(6) Renobve valve stem seals (5) and spring seats (6).
b. Repair.
_CAUTION
Intake valve is slightly larger than the exhaust valve.
Do not interchange val ves.
(1) Install valve into valve grinding tool (refer td_Table 2-1).
(2) Make sure that grinding wheel of grinding tool is well dressed before
grindi ng val ve.
(3) Adjust the valve chuck angle to the desired degree. Mike sure that valve
head is close as possible to chuck to prevent vibration or bending.
(4) Check the valve runout; if runout is greater than 0.002 in. (0.050 nm,
relocate the valve in the chuck and try again.
(5 Lightly cut across the valve face. This will reveal warpage of the valve
head which may not have been apparent earlier.
(6) To avoid overheating, make only light and slow cuts.
(7) &ind valves to within acceptable limts, refer to[Table I-1]
c Installation.
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(1) Install spring seats (6) over valve guides (7) into recess in cylinder head.
(2) Press stemseals (5) into place.

(3) Lubricate valve (3) stems and insert valves.

(4) Install valve springs (1) and retainers (4).

(5) Conpress valve springs with a valve spring conpressor.

(6) Install keepers (2) and slowy release valve spring conpressor.

(7) Check that keepers (2) are seated properly.

(8 Install cylinder head, refer to_paragraph /-6.
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ROCKER ARM5S AND PUSH RODS.

NOTE
Exhaust rocker armis longer than the intake rocker
arm
Renmoval .
(1) Rerove rocker arm cover:
(a) Move clamps (1, so that breather hose (2) can be renoved.

(b) Renove breather hose (2) from connector on crankcase and breather tube
on rocker arm cover (5).

(c) Renove two screws (3), washers (4), rocker armcover (5), and gasket
(6). Discard gasket (6).

(2) Rermove rocker armnuts (7).

(3) Renove special washers (8), rocker arm balls (9), and rocker arms (10).
(4) Renove rocker arm studs (11) and push rod plate (12).

(5) Remove push rods (13).

C eaning and lnspection.

(1) Wpe all parts with a clean lint-free cloth that has been slightly
moi stened with solvent.

(2) Inspect parts for danaged threads, cracks, distortion, or other visible
danmage.

(3) Inspect rocker arm thrust pads and rocker armballs for scoring, flat
spots, or other visible wear.

. Repair. Deep score marks or excessively worn rocker arm or rocker balls

cannot be repaired and should be replaced.

Installation.

(1) Place push rods (13) into push rod tubes.
(2) Place push rod plate (12) on cylinder head.

(3) Apply sealing compound [Tabl'e2-2, itemb5) to and install rocker arm
studs (11).

(4) Place rocker arns (10), balls (9), and special washers (8) on rocker arm
studs.
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1. CLAMP 8. WASHER
2. HOSE 9. BALL
3. SCREW 10. ARM
4. WASHER 11. STUD
5. COVER 12. PLATE
6. GASKET 13. PUSHROD
7. NUT

Figure 7-18. Rocker Arnms and Push Rods.
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(5 Install self-locking nuts (7). Adjust valve clearance, refer to step e,
Adj ust nent .

(7) Lubricate rocker arns and balls liberally with engine oil.

e. Adjustnent.

(1) Renove inspection plug from flywheel housing to expose timng pointer and

timng marks on flywheel. The inspection plug is located on the flywheel
housi ng between the starter notor and the engine crankcase (s¢e_Figure /-]
19).

(2) Rotate engine clockw se (viewed from flywheel) until piston is at top dead
center (TDC) of conpression stroke (both valves closed) as indicated by the
flywheel timng marks and pointer. See Figure 7-19]

TIMING MARKS __

I e
\\ \\ @
‘\‘ﬁ\mﬁ \/ 3

Figure 7-19. Piston at Top Dead Center to Set Engine Timing.
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(3) Loosen the rocker armretaining nuts (7, until the rocker arns
nove freely. Now tighten the rocker arm retaining nuts until there is
0.001 in. (0.25 mm clearance between the valve stemand rocker arm Use a
feeler gage to neasure clearance (sed Figure /-20).

ROCKER ARM

WRENCH LOCKNUT
N /
f /

/ T/

FEELER GAUGE VALVE

Figure 7-20. Adjusting Valve C earance.

(4) Tighten rocker arm retaining nuts (7,[Figure 7-18) an additional 1-1/2
turns.

(5) Allow approximately 5 minutes for lifters to |eak down (drain of oil)
before starting engine.

__CAUTION

Never start engine immediately after adjustnent.
Val ves may contact piston causing engine damage.

(6) Using a new rocker arm cover gasket (6, [FLgure /-18), install rocker arm
cover (5) with screws (3) and washers (4). Be sure that breather hole in

rocker cover is aligned with hole in rocker cover gasket.

7-9. LIFTERS AND PUSH RCD TUBES.

a. Renoval.

(1) Rermove cylinder head, refer to[paragraph /-6.
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(2) Renpve lifter tube assenbly (1, [Fiqure 7-21).

-

. TUBE ASSEMBLY
SCREW

WASHER

TWO PIECE CLAMP
PLATE

GASKET

LIFTER

SEAL

. WASHER

. SPRING

. TUBE

-
COONBO S LN

-
-

CRANKCASE

Figure 7-21. Push Rod Tubes and Lifters.

(3) Renove capscrews (2) washers (3), and two-piece clanp (4).
(4) Renmove push rod plate (5) and gasket (6).

(5 Use a magnetic pickup tool to remove lifter (7) from bore.
Di sassenbl y.

(1) Renove rubber seals (8).

(2) Rermove washer (9) and spring (10) from push rod tube (11).
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c. (Ceaning and Inspection.

7-10.
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(1) Wpe parts with a clean lint-free cloth that has been slightly noistened

with solvent.

(2) Inspect all parts for cracks, distortion, or other visible damage.

Assenbly.
(1) Place spring (10) and washer (9) on push rod tube (11).

(2) Lubricate and install seals (8) on both sides of tube.

Installation.

(1) Apply lifter pre-lube [[(Tabl'e 2-P, item 4) to the lifter (7) wearing

surfaces.

(2) Place lifter into its bore in crankcase.

(3) Install push rod plate (5) and gasket (6) Make sure angled edge on push

rod plate is facing cylinder head.

(4) Apply sealing conpound ([Table 2-2] item 7) to and install
washer (3) and two-piece clamp (4). Torque screw to 7-8 ft

N .

(5) Place push rod tubes in position.

(6) Install cylinder head, refer to[_paragraph /-6l

FLYWHEEL AND ENG NE FAN.

Renpval .

(1) Rermove frane, refer to[paragraph 3-Z7]

screw (2),
lbs (9.5 to 10.8

(2) Remove lifting eye and wappers, refer td _paragraph /-6.a (1), Renoval.

(3) Renove sound shield (1, Figure 7-Z2Z2)]and air scroll (2) as an assenbly.
Remove screws (3) inserts (4), screw (5) and washer (6) through access hole

in sound shield.



CONOT AWM

AIR SCROLL
SCREWS
INSERTS
SCREWS
WASHER

. SCREWS
. INSERTS

FAN

. SCREWS
. WASHER PLATE
. FLYWHEEL ASSY

. SOUND SHIELD

(EXPLODED FOR REFERENCE ONLY)

. MAGNET
. DRIVE ADAPTER
. FLEX PLATE ASSY
. SCREW
. WASHER

(4) Renove flywheel

Figure 7-22. Flywhe

It is not

push nuts.

MARINE CORPS TM 05926B/06509B-34
ARMY TM 5-6115-615-34

NAVY

AIR FORCE TO 35C2-3-386-32

el and Engine

NOTE

necessary to separate air scrol
shield unless parts are damaged. Loose or
segnments should be reattached with foam adhesive and

Do not hold fan on flywheel
Doi ng so can damage fan

t ur ni ng.

and fan.

Fan.

from sound
renoved foam

to prevent engine from

(a) Renove screws (10), washer plate (11), and flywheel assenbly (12).

(b)

If necessary,

renmove screws (7),

inserts (8)

and fan (9).

NAVFAC P-8-646-34
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b. deaning and |nspection.

(1) Cean all netallic parts in solvent and dry with conpressed air.

(2) Inspect ring gear on flywheel for cracked, worn, or otherw se damaged
t eet h.

(3) Inspect fan for cracks, wear, or other damage.

(4) Check that flywheel magnets (13) are secure on inside drive adapter (14).
If nmagnets are |oose or danaged, flywheel assembly (12) nust be repl aced.

c. Installation.

(1) Apply sealing conpound (Table Z-Z7] item 7) to all screws.
— CAUTION

Donot hold fan on flywheel to prevent engine from
turning. Doing so can damage fan.

(2) Place flywheel assenbly (12) on engine crankshaft. Be sure that hole in
fl ywheel engages dowel on crankshaft.

(3) Secure flywheel assenbly with screws(10) and washer plate (11). Torque
screws to 57-58 ft Ibs (77-79 N.m.

(4) Position fan (9) on flywheel assenbly (12). Make sure that flat side on
one of the fan slots aligns with the one tab with a flat on the drive
adapter. Refer tq Figure 7-23]

TAB WITH FLAT

1\
W2

~ SLOT WITH FLAT

N
Y

b
NS

o

Figure 7-23. Fan and Drive Adapter Alignment Tabs.
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(5) Install inserts (8,[Figure 7-27) and screws (7) to secure fan.
screws (7) to a torque of 5-6 ft Ibs (7-8 Nnm.

Ti ghten

(6) Install air scroll (2) and sound shield (1) as an assenbly.

(a) Place air scroll (2and sound shield (1) as an assenbly on engine.

NOTE

Do not apply sealing conpound to air scroll nounting
SCrews.

(b) Install screw (5) and washer (6).

(c) Install screws (3) with inserts (4).

(7) Install lifting eye and wappers, refer to_paragraph 7-6.f (8),
Installation.

(8) Install frame, refer td paragraph 3-2]

7-11. BATTERY CHARGER STATOR AND AIR SCROLL BACK PLATE.
a. Testing.
(1) Use a nultinmeter (set to read ohms) to check the stator wi ndings.

(2) Disconnect the stator wi ndings at

the wiring plug (1 _Fiqure 7-24).

ot
- [
;\
!;.

ATTITARILLANNNN NN N

1. STATOR PLUGS

Figure 7-24. Battery Charger Stator Testing.
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{3) Place the multimeter leads across the stator winding connections a C I O S S
plugs (1).

(4) The resistance of the stator windings should be between 0.07 and 0.12 ohms.
Replace stator if resistance is not within this range.

{5} Check the resistance from ench of the two stator leads and ground (engine
or frame).

{6) Resistance between windings and frame oy engine ground should indicate
discontinuity {(infinite <o ohme). If low resistance ig indicated, stator
windings are grounded and gtabor should be rep

a. Removal.

NOTE

Battery charger stator leads are partially held in
position by the air scroll back plate. Stator can be
removed without removing air scroll backplate if stator
lead connector bhoots are removed first.

1. SCHREW 7.
2. SCREW . OLL BAGKPLATE 3.
3. WaASHER . SCREW 23

Figure 7-25. Battery Charger Stator.
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b.

C.

d.

€.
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(3) Remove screws (2) and washers (3).

(4) Disconnect

(5) Renove stat

stator (4) wiring at connector (9).

or (4) and air scroll back plate (5).

Disassenbly. Screws (6) and timing pointer (7) are not removed unless
visibly danaged. Dust plug (8) my be renmpved if necessary.

d eaning and

| nspecti on.

(1) Wpe all
noi st ened

(2) Inspect a

(3) Inspect i

parts with a clean lint-free cloth that has been slightly
with solvent.

Il parts for cracks, distortion, or other visible damage.

nside of stator core for scoring or other indications of wear

due to contact with drive adapter.

Assenbly. If renmoved, loosely install timing pointer (7) and secure with
screws (6).
Installation.
NOTE
Setting of timing pointer requires that a timng wheel
be installed on the crankshaft. Timing pointer should
be adj usted whenever air scroll back plate is |oosened
or renoved.
(1) Apply sealing conpound (able Z-Z.] item 7) to all screws.

(2) Place air

scroll back plate (5) in position and |oosely install screws (2)

and washers (3).

(3) Thread stator wiring past air scroll back plate.

(4) Place stator (4) in position and secure with screws (1).

(5 Tighten s

(6) Set timn
(a) Install
(b) Renobve
(c) Use 0.5

retaini
Ti ghten

crews (2) securely.

g pointer as follows:

flywheel, refer td_paragraph /-10l

cylinder head, refer to[paragraph /-6.

in. (12.5 mm bar stock (two holes drilled to fit, over cylinder

ng studs), refer t@ Table 2-1 to retain cylinder in crankcase.
bar stock lightly in a crisscross pattern.
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(d) Munt a dial indicator to read off of top of piston over wist pin.

(e) Use dial indicator to locate top dead center of piston travel.

(f) Rotate engine to bring piston up to 0.039 in. (1 m) before top dead
center (TDC) as indicated on dial indicator. Mike a mark on the
flywheel in line with the timng pointer.

(g) Bring piston up to TDC and then go to 0.039 in. (1 mm past TDC as
indicated on the dial indicator. Mbke a second mark on the flywheel in
line with the timng pointer.

(h) Carefully neasure the distance between the first and second narks and
determne the halfway point between them Make a third mark on the
flywheel at this hal fway point.

(i) Rotate the engine to put this third nark in line with the tining
pointer. This is top dead center. |If necessary, adjust the location
of the timng pointer so that it is directly over the tocnark stanped
on the flywheel, and tighten screws securely.

(j) Install dust plug (8)

(7) Install lifters and push rod tubes, refer td _paragraph /-9
7-12.  GEAR COVER AND SEAL.
a. Renoval .
(1) Rermobve governor, refer to TM 05926B/ 06509B-12/ TM 5- 6115-615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2-3-386-31 nmnual, paragraph 4-44.
(2) Rermpve lifting eyes and wappers, refer t@ paragraph 7-6 a, Renpval.
(3) Renobve air scroll, sound shield, and flywheel, refer td_paragraph 7-10]
(4) Renobve stator and air scroll back plate, refer td_paragraph 7-11)]
(5) Renove screws (1, [Fiqure 7-26)], washers (2), cover (3) and gasket (4).
(6) Renpbval of gear cover back plate (5) and gasket (6) requires renoval
of canshaft (refer t[o_paragraph /-16), and the oil punp (refer t@ _paragraph
[7-14).
(7) Renmove screw (7), washer (8), cover back plate (5) and gasket (6).
b. Disassembly. Front oil seal (9) is not renpved unless there is evidence of
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the | eakage of oil.

Cl eaning and | nspection.

(1) Wpe parts with a clean lint-free cloth that has been slightly noistened
with solvent.

(2) Inspect all parts for cracks, distortion, or other visible damage.
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6 ONLY AREA SEALING

COMPOUND ISTO
BE APPLIED

. SCREW

. WASHER
COVER
GASKET
PLATE, GEAR
GASKET
SCREW
WASHER

. SEAL, OIL

CENOO LN~

Figure 7-26. Gear Cover and Seal .

d. Assenbl v.

(1) If renoved, oil seal (9) can be pressed into cover (3) with a press and

installation tool (refer td _Table 2-1).

(2) Seal (9) should be pressed in 0.12 to 0.17 in. (3 to 3.8 nm) fromthe cover
face. Be sure that oil seal |lip does not run in previous oil seal lip

groove.

e. Installation.

NOTE

Apply a bead of sealing conmpound (Table 242, item 10)
in area shown in Figure 7-276 tlo both sides of gasket

(6) before installation.

(1) Install cover back plate (5) with gasket (6) and secure with screw (7) and
washer (8).

(2) Install canshaft, refer to_paragraph /- 16.

(4) Install oil punp, refer tp _paragraph 7-14]
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(4) Lubricate oil seal (9) with lubricating oil.
(5) Apply sealing conpound item7) to screws (1).
(6) Place gasket (4) and cover (3) in position.

(™ Install screws (1) and washers (2) in recessed bosses on cover. Bosses
that are not recessed are used to nount other covers.

(8 Tighten screws in a crisscross pattern in tw steps to 6.6 to 7.4 ft 1bs
©-10 N.m.

(9 Install stator and air scroll back plate, refer to[paragraph 7-171]

(10) Install air scroll, sound shield, and flywheel, refer to[paragraph 7-10.

(11) Install lifting eyes and front and rear wappers, refer t[o paragraph /-6 f,
step (9).

(12) Install governor, refer to TM 05926B/06509B-12/ TM 5- 6115- 615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2- 3-386-31 nmnual, paragraph 4-44.

7-13.  CYLI NDER AND PI STON.

a. Renoval .

(1) Remove cylinder head, refer to[paragraph /-6.

(2) Renove push rod tubes and lifters, refer to[paragraph 7-9]

NOTE

Do not renove cylinder head studs (10) unl ess danmaged.

(3) Rermove cylinder (1,[Fiqure 7-27) from piston assenbly (2).

(4 Renove two circlips (3) and wist pin (4). Renove piston (5) from
connecting rod.

b. Disassenbly.
(1) Rermove rings (6 and 7) from piston with a ring expander.
(2) Remove oil ring (8) from piston.
(3) Remove shins (9) from cylinder.

c. Ceaning. Inspection and Repair.

(1) Wpe all parts with a clean lint-free cloth that has been slightly
moi stened with sol vent.

(2) Ring grooves may be cleaned with a groove cleaner (refer to[Table Z2-1).
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(3) I nspect

(4)

(5)
(6)

CONNECTING ROD

danmage.

Check that

MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
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AIR FORCE TO 35C2-3-386-32

i | M~
/ . \\\
v// { s k \\,
N AN PN, -
\ /\V\ REMOVE BUSHING. TAPPED

HOLE IS DIRECT INTO TOP
DECK OF CRANKCASE

| ==\
1. CYLINDER 6. PISTON RING
2. PISTON ASSY 7. PISTON RING
3. CIRCLIP 8. PISTON RING
4. WRIST PIN 9. SHIM
5. PISTON 10. STUD

Figure 7-27. Cylinder and Piston.

pi ston and cylinder dinensions are wthin specifications,

to[Table 1-T]

| nspect all

Pl ace piston rings in cylinder.

check that

pi ston and cylinder for signs of burning, scoring, or other

parts for cracks, distortion, or other visible damage.

ring gapsare wthin specifications,

refer to [Table 1-T]

vi sible

refer

Square rings in cylinder with piston and
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d.

7-42

(7) Hone cylinder sleeve.

CAUTION

Do not place cylinder sleeve in a vise for honing.
Cylinder sleeve will be made out of round if pressure
is applied to cylinder sleeve.

(a) Place the cylinder sleeve into a holding fixture (old crankcase or
equi val ent).

(b) Use a cylinder hone (refer t@ Tabre 2-1) and hone cylinder sleeve to
achieve a 40 to 50 degree cross pattern.

(c) Cean cylinder sleeve with soap and water and apply a coat of clean
engine oil.

Assenbl y.

(1) Install oil ring (8) spring in piston groove and then install oil ring.
Make sure spring is seated inside oil ring.

(2) Using a ring expander, install rings (6 and 7). Markings on rings should
face up.

(3) Install one circlip (3) on piston. Nake sure sharp edge on circlip faces
out and round edge of circlip is facing piston.

I nstallation.

(1) If removed, apply sealing conpound ([Table2-7] item5) to and install
cylinder studs (10). End of studs should be 5.55 to 5.63 in. (141 to 143
my) from crankcase face.

(2) Position ring end gaps so they are approxi mately 120 degrees apart. Refer
t o[Figure 7-278]
(3) Position shins (9,Figure 7-24) on cylinder (1).

(4) Lubricate rings, piston, ring conpressor and cylinder with lubricating oil.

(5 Using a ring conpressor (refer to[Table 2-1), install piston (5) into
cyl i nder.

(6) Allow bottom of piston to extend from cylinder, but keep rings retained in
cylinder.

(7) Move connecting rod to its highest point of travel.
(8) Position cylinder/piston assembly on connecting rod. Flat sides of

cylinder should face front and back of engine. Mrkings on top of piston
should face the front of engine (gear end).
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MARKED “TOP”

! 1)
1200 —

q

Figure 7-28. Piston Ring Positioning.

(9) Install wist pin (4) and circlip (3).

(10) Push cylinder down into crankcase.

(11) Check bunp clearance (piston to cylinder head clearance) as foll ows:
(a) Bring piston up near to top dead center (TDC).

(b) Cut two pieces of 1/16 in. solid core solder approximately 0.39 to 0.49
in. (10-12 nm |length.

(¢) Curve ne end of solder to prevent rolling.
(d) Place the two pieces of solder on piston.

(e) Solder should be positioned over wist pin of piston at the front and
back of piston.

(f) Install cylinder head and secure with cylinder head washers and nuts.
(g) Lubricate cylinder studs with lubricating oil to ensure proper torque.

(h) Snug cylinder head nuts down. Tighten nuts in a crisscross pattern in
three steps 15, 26, 33 ft Ibs (20, 35 45 N.m.

(i) Rotate engine over to conpress sol der.
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(j) Renove cylinder head.

(k) Renpve and neasure the thickness of the pieces of solder. Add the
measurenents together and divide by two to find average.

(1) Correct bunp clearance should be 0.033 to 0.037 in. (0.85 to 0.95 mm).

(m) Add or renove shins (9) as required to bring bunmp clearance within
specifications. Thickness of shims may be determned by the number of
i ndented holes in the shim surface.
1 No holes = 0.0016 to 0.0024 in. (0.04 to 0.06 nm.
2 One hole = 0.0055 to 0.0063 in. (0.14 to 0.16 mM).
3 Two holes = 0.0130 to 0.0146 in. (0.33 to 0.37 nm.

(12) Recheck bunp clearance, repeat step 11.

(13) Install push rod tubes and lifters, refer t¢_paragraph 7-9]

(14) Install cylinder head, refer to[paragraph /-6.

7-14. OL PUWP.

a. Renoval .
(1) Rermove gear cover, refer to[paragraph /-1Z.
(2) Rerove two screws (1, and washers (2).

1. SCREW
2. WASHER
3. OIL PUMP

Figure 7-29. GO Punp.
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b.

C.

(3)
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Remove oil punp assenbly @)from crankcase. If tight, thread two M6 x 1.0

Installation.

(4)

Position punp (3)
place with a rawhide mallet.

(11 N.m.

screws into tapped holes for attachment of puller.

Lubricate outside surface of punp with lubricating oil.

in crankcase. Punmp may need to be lightly tapped into

Apply sealing compound ([fable 2-Z2] item7) to screws (1) and install
screws (1) and washers (2). Tighten screws to a torque of 8 ft I|bs

Install gear cover, refer td_paragraph 7-17]

CONNECTI NG ROD.

Renoval .

(5)
(6)

Remove oil pan,

Renmove cylinder

refer td_paragraph 7-3)

and piston, refer to[paragraph /-13]

Renmove nuts (1, [Eigure /7-30).

Renmove connecting rod cap (2) with bearing shell (3).

CAUTION _

Care should be taken to ensure that exposed rod bolts
do not contact and damage crankshaft.

Renmove connecting rod (4) wth bearing shell (5).

Bolts (6) are pressed into place and are not renoved unless visibly

damaged.

Di sassenbl y.

(1)
(2)

Renove bearing shells (3 and 5).

Bearing (7) is not renoved unless visibly danaged or worn beyond

specifications.

Refer td_Tabl'e I-71] for bearing specifications.

Cl eaning and |nspection.

(1)

(2)

Wpe all parts with a clean lint-free cloth that has been slightly
moi stened with sol vent.

I nspect bearing shells for scoring or obvious signs of wear.
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(3) Lubricate bearing shells with lubricating oil

(4) Push bearing shells (3 and 5) in connecting rod (4) and cap (2). Mke
sure tab on bearing shell fits into groove on connecting rod and cap.

(5) Position connecting rod cap (2) on connecting rod (4). Mke sure number
printed on cap (2) is on same side as number on connecting rod (4).

(6) Lightly retain connecting rod in a soft jaw vise. Install and tighten nuts
(1) to a torque of 56-63 ft Ibs (76-85 N.nm) in three steps 22, 37, 56 ft
I'bs (30, 50, 85 N.m.

(7) Measure the dianeter of bearing shells (3 and 5). If diameter is not
within the limts specified i _Table I-1, replace bearing shells (3 and 5)
and recheck dinmensions. If dinensions are still not within specifications

the connecting rod nust be replaced.
(8) Disassenble connecting rod.
(a) Renobve nuts (1) and cap (2).

(b) Bearing shells (3 and 5) do not need to be removed from cap (2) or
connecting rod (4).

&: o
/ ‘//
IDENTIFICATION ~

NUMBERS

| . LOCKNUT
(NOT SHOWN) |

ROD CAP
SHELL, BEARING
ROD

SHELL, BEARING
. BOLT

. BEARING

wn
NoosLN s

|
—®

Figure 7-30. Connecting Rod.
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d. I nstallation.

(1) Apply a light coating of oil to bearing shells.

(2) If renoved, install bearing (7). Make sure oil holes are aligned and press
bearing into place with a press and bearing installation tool.

(3) Carefully install connecting rod (4) over crankshaft journal. Make sure
the nunbered side of connecting rod is facing the camshaft side of engine.

(4) Install connecting rod cap (2). Make sure numbered side aligns with
nunbered side on connecting rod (4).

(5 Install nuts (1) and tighten to a torque of 56-63 ft Ibs in three steps 22,
37, 56 ft Ibs (30, 50, 85 N.m.

(6) Check that connecting rod noves freely on crankshaft journal.

(7) Install cylinder and piston, refer td_paragraph 7-13l

(8) Install oil pan, refer tb_paragrapnh /-3

7-16. CANMSHAFT.

a. Renoval.

(1) Renove gear cover, refer to[paragraph 7-12.

(2) Renmove cylinder head, refer to[paragraph /-6l

(3) Renobve push rod tubes and lifters, refer to[paragraph 7-9.

(4) Renmove fuel transfer punp, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615-
12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-34.

(5) Renove fuel injection punp, refer td _paragraph 6-3]

(6) Renove oil punp, refer td paragraph 7-14]

(7) Renobve screws (1, [Figure 7-31) and washers (2).

CAUTION

Do not nick or damage canmshaft or canshaft bearings
when renoving or installing canshaft.

(8) Renpbve canshaft assenbly from crankcase.
b. Disassenbly.

(1) Canshaft drive gear (3) and governor drive gear (4) are not renpved unless
gears are visibly damaged or worn.
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3

. SCREW

- WASHER CRANKCASE
GEAR, DRIVE

GEAR

CAMSHAFT

SCREW

. PLATE, RETAINER

KEY

R

Figure 7-31. Canshaft.

(2) If necessary, press gear (3) from camshaft (5).

(3) Separate governor drive gear (4) from canshaft gear (3) by removing three
screws (6).

(4) Retainer plate (7) can be renoved after drive gears are renoved.
(5) Key (8) is not removed unless key is visibly damaged.

C. cleaning and Inspection.

(1) Wpe all parts with a clean lint-free cloth that has been slightly
moi stened with solvent.

(2) Inspect gears for mssing, worn, or otherw se damaged teeth.

(3) Inspect canshaft for excessive wear or scoring. Refer to[Table I-1]for
wear limts.

(4) Inspect all parts for cracks, distortion, or other visible damage.
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Assenbl y,
(1) Attach governor drive gear (4) to camshaft drive gear (3). Apply sealing
compound (Table Z2-Z, litem 7) to screws (6) and tighten to 3.0 ft Ibs
(4 Nm.

(2) If removed install key (8).
(3) Position retainer plate (7) on camshaft.

(4) Press camshaft (5) into canshaft drive gear (3). Make sure retainer plate
is on canshaft shoul der.

(5) Check that retainer plate (7) noves freely on camshaft shoul der.

I nstallation.

(1) Apply engine oil to crankcase bearing and camshaft bearing surfaces, place
canshaft in crankcase, nmaking sure canshaft does not scratch bearing
surfaces.

(2) Align timng mark (punch hole on gear tooth face) on camshaft with timng
mark on crankshaft gear.

(3 Apply sealing conpound (Tabl'e2-27] item 7) to screws (1) and install
screws (1) and washers to a torque of 7-8 ft Ibs (9.5-10.8 N.nm.

() Install oil punp, refer tlo_paragraph 7-14]

) Install fuel injection punp, refer t@ paragraph 6-4]

() lInstall fuel transfer punp, refer to TM 05926B/06509B-12/ TM 5-6115-615-
12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 manual, paragraph 4-34.

(7) Install push rod tubes and lifters, refer t¢ _paragraph /-9]

® Install cylinder head, refer td_paragraph /-6l

(9 Install gear cover, refer td _paragraph /-1Z.
CRANKSHAFT AND GENERATCOR ADAPTER.

Renoval .

(1) Renove connecting rod, refer to[paragraph 7-15]

(2) Renove camshaft, refer to[_paragraph /7-16.

(3) Renove oil punp, refer to[paraqgraph 7-14]
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NOTE

Use hol ding bar to hold crankshaft stable when renoving
crankshaft drive gear (4).

(4) Using crankshaft gear puller (refer tlo Table 2+1), renove crankshaft drive
gear (4).

(5) Renove screws (1, and washers (2) that secure generator
adapter (3) to crankcase.

(6) Renobve crankshaft (5).

1. SCREW 9. BEARING, ENGINE 1
2. WASHER 10. PIN

3. GENERATOR ADAPTER 11. BEARING, THRUST

4. GEAR 12. SHIM

5. CRANKSHAFT 13. PLUG

6. BEARING, THRUST 14. KEY

7. SEAL 15. PIN

8. SEAL, OIL

Figure 7-32. Crankshaft and Generator Adapter.
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Di sassenbly.
(1) Disassenbl e generator adapter
(a) Renpve thrust bearing (11) and shims (12).
(b) Remove seal (7) from generator adapter.
(¢) Gl seal (8) is not renoved unless visibly damaged, worn, or |eaking
oil. Seal is pressed in and nust be discarded if renoved. Renoval of

seal is acconplished with a seal puller.

(d) Engine bearing (9) is not renoved unless visibly damaged or worn beyond
specifications (refer to  Table 1-1). Bearing is renoved with a puller.

(e) Thrust bearing locating pins (100are not renoved unless visibly
damaged. Pins (10)are pressed into generator adapter.

(2) Disassenble crankshaft. Ol plug (13), woodruff key (14) and locating pin
(15) are not renoved unless they are visibly damaged, or thorough cleaning
i's required.

C eaning and |nspection.

(1) Wpe all parts with a clean lint-free cloth that has been slightly
moi stened with solvent.

(2) Inspect crankshaft gear for missing, worn, or otherw se damaged teeth.
(3) Inspect all parts for cracks, distortion, or other visible damage.

(4) Check for correct crankshaft journal tolerances with a mcronmeter. Refer
to[Tablre I-T]for specifications.

Assenbly.
(1) Assenble generator adapter.

(a) If removed, install engine bearing (9).

1l Lubricate bearing inside and out with grease.

2 Position bearing so that oil hole in bearing is alined with generator
adapter oil feed hole and oil groove in bearing is in top half of
beari ng.

3 Support housing around bearing bore. Press bearing (9) into place using
a press and bearing installation tool (refer to Table 2-1).

4 Bearing should be flush to or 0.02 in. (0.5 nm below face of generator
adapter.

(c) Support flywheel housing and press oil seal (8) into generator adapter
with a press and installation tool.

(d) Place seal (7) on generator adapter.
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(2) Assenble crankshaft.
(@) Apply sealing conpound (Tabl'e 2-Z, litem5) to oil plug (13).
(b) Install oil plug (13) to a torque of 6.0 ft Ibs (8 N.n.

(c) If renoved, tap woodruff key (14) and locating pin (15) into place with
a hamer.

e. Adjust End Play.

(1) Apply a light coat of grease to thrust bearing (6) and lightly oil
crankshaft journals.

(2) Place thrust bearing (6) on locating pins inside crankcase. G ooved side
of thrust bearing nust face towards crankshaft journal surface.

(3) Slide crankshaft (5) into crankcase. Be careful that journals and bearings
are not nicked or scratched. Check that thrust bearing (6) is in place.

(4) Apply a light coating of grease to thrust bearing (11).

(5) Place thrust bearing (11) on generator adapter (3). Gooved side of thrust
bearing should face crankshaft journal.

(6) Be sure that seal (7) is in place and install generator adapter to
crankcase. Light tapping of generator adapter with a rawhide nallet may be
necessary. Cenerator adapter should rotate freely when installed.

(7) Tighten screws (1) in a crisscross pattern to 33 ft Ibs (45 Nm.

(8) Attach a dial indicator to crankshaft end.

(9) Move crankshaft back and forth to measure end play. Record end play.
(10) End play should be 0.008 to 0.014 in. (0.20 to 0.35 M.

(11) Place the required amount of shins (12) behind thrust bearing (11) on
generator adapter to bring end play to 0.008 to 0.014 in. (0.20 to 0.35 mm).

Thi ckness of shins is deternmined by nunber of small indented holes on the shim
surf ace.
No hol es: 0.0035 to 0.0043 in. (0.09 to 0.11 mm
One hol e: 0.0070 to 0.0087 in. (0.18 to 0.22 M)
f. Installation.

(1) Slide crankshaft (5) into crankcase. Be careful that journals and bearings
are not nicked or scratched. Check that thrust bearing (11) is in place.
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() Be sure that seal (7) is in place and install generator adapter wth
thrust bearing (11) to crankcase. Light tapping of the generator adapter
with a rawhide nallet may be necessary. GCenerator adapter should rotate
freely when installed.

(3) Apply sealing conpound item7) to screws (1), install and
tighten screws (1) with washers (2) to a torque of 33 ft Ibs (45 Nm in a
crisscross pattern.

(4) Recheck end play, refer to step e (8 through 10).

_ WARNING
Hot oil and heated crankshaft drive gear can severely

burn exposed areas of skin. Wear insulated gl oves and
protective clothing to protect against burns.

(5 Heat crankshaft drive gear (4) in a hot oil tank to 350°F (166°C)
(approximately twenty mnutes).
CAUTION

When assenbling gear (4) on crankshaft (5) nake sure
tapped holes are facing up.

(6) While crankshaft drive gear (4) is still hot, place gear on crankshaft and
tap into place. |If drive gear does not slide freely onto crankshaft, repeat
step 6.

(M) Alow crankshaft drive gear to cool for several mnutes.

@) Install oil punp, refer tlo paragraph 7-14]

(9 Install canshaft, refer td _paraqraph /-16.

(10) Install connecting rod, refer t@ paragraph /7-15.]

7-18. AL FILTER ADAPTER
a. Renoval.
____CAUTION
Do not apply air pressure to the crankcase to speed the

oil drain process. Air pressure can force the oil
sealsout of the crankcase.

(1) Drain the engine of engine oil, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615-
12/ NAVFAC P-8-646-12/ TO 35C2-3-386-31 nmanual, paragraph 4-7.
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(@RemoveOi | filter (1_Figure 7-33).

. OIL FILTER

. ELBOW

. ADAPTER

. BASE, OIL FILTER
. O-RING

&i\
¢ CRANKCASE

b wWwN -

Figure 7-33. Q1| Filter Adapter.

(3) Disconnect oil cooler lines from el bows (2).
(4) Unscrew threaded adapter (3) from crankcase.
(5) Renove filter base (4) and Oring (5). Discard Oring (5).

b. C eaning and |nspection.

(1) Wpe parts with a clean lint-free cloth that has been slightly noistened
with solvent.

(2) Inspect threaded adapter and oil filter base for danmged threads, cracks,
or other visible damage.
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c. Installation.

NOTE

Apply Loctite [[(Table 2-3, item 5) to threaded adapter
(3) before installation.

(1) Secure oil filter base (4) and new Oring (5) to crankcase with threaded
adapter (3). Fittings should be installed at 6 o-clock position (see Table
1-2 for torque values).

(2) Reconnect oil cooler lines to el bows (2).

(3) Lightly coat the sealing gasket of oil filter (1) with oil. [Install oil
filter (1).

7-19.  CRANKCASE.

a. Renoval .

(1) Renove crankshaft, refer to[paragraph 7-17]

(2) Renove oil filter and adapter, refer td_paragraph /-18.

(3) Ol fill tube (X_Figure 7-3#) is pressed into crankcase and is not renoved
unless it is visibly danaged.

(a) To remove damaged oil fill tube, use ahammer and chisel to bend tube in
where it enters the crankcase.

(b) Rermove and discard oil fill tube.

b. Di sassenbl y.

(1) Bearings are not renoved unless visibly damaged or worn beyond
specifications.

(a) Front mainengine bearing (2).

(b) Front camshaft bearing (3).

(c) Covernor actuator bearing (4) and seal (5).

(d) Rear canshaft bearing (6); requires the renmoval of welch plug (7).

(2) Ol transfer tube (8) is not renpved unless visibly damaged. Renoval
requires that cap plugs (9) be renoved.

(3) If the crankcase oil galleries are to be cleaned, the renoval of all cap

plugs and pipe plugs is required. Note and record |ocations for
reassenbl y.
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(4) Locating pins (10) are not

(5) Renove screws (11)
(6) Renove cup plugs (15)

(7) Rear starter

. TUBE, OIL FILL

. BEARING, ENGINE

. BEARING, CAMSHAFT
. BEARING, ACTUATOR
SEAL

BEARING, CAMSHAFT
. PLUG, WELCH

NOUTAWN =

mounting bracket

and pipe plugs (16).

(19) is not

8. TUBE, TRANSFER
9. PLUG, CAP

. PIN

11. SCREW

. LOCKWASHER
13. WASHER

. FoOT

removed unl ess visibly damaged.

| ockwashers (12), washers (13) and feet (14).

removed unless visibly danaged.

. PLUG, CAP

. PLUG, PIPE

. PIN

. BREATHER HOSE FITTING
. BRACKET, STARTER, REAR
. SCREW

21. WASHER

Figure 7-34. Crankcase.
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c. Ceaning and |nspection.

(1) Ceneral cleaning of the crankcase may be acconplished by wi ping surfaces
with a clean lint-free cloth.

NOTE

Do not renobve governor actuator shaft bearing unless
worn. Refer to[Table I-T]

(2) deaning of oil galleries requires the crankcase to be hot tanked in a
cleaning solvent. Hot tanking the crankcase requires the renoval of all

bearings, cup plugs, and pipe plugs.
(3) Exanmine bearings for excessive wear or scoring. Check that bearing
dimensions are within specifications.

(4) Test the crankcase for cracks by dye penetration testing or magnetic
particle inspection.

d. Assenbly.
(1) Install nmain engine bearing (2).
(a) Lubricate bearing (2) inside and out with grease.
(b) Aline oil holes in bearing with oil holes in crankcase, oil groove up.
(c) Press bearing into place with a press and bearing installation tool.
(2) Install rear canshaft bearing (6).
(a) Lubricate bearing (6) inside and out with grease.

() Bearing (6) is installed from the inside of crankcase. Inside bore
has a lead in chanfer for bearing installation.

() Aline oil hole in bearing with oil hole in bottom of crankcase bore.
Seam on bearing should be on the oil filter side of crankcase.

(3) Install front camshaft bearing (3).
(a) Lubricate bearing (3) inside and out wth grease.

(b) Position bearing (3) so that oil holes are alined and that bearing seam
is in the 11 o' clock position on crankcase front.

(¢) Press bearing into crankcase with a press and bearing installation
t ool .
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(4) Install governor actuator bearing (4) and oil seal (5).

(a) Lubricate bearing (4) and oil seal (5) inside and out with lubricating
oil.

(b) Pressbearing (4) in crankcase to a depth of 0.18 to 0.19 in. (4.50 to
4.75 mm) bel ow crankcase surface.

(c) Finish ream bearing (4) inside dianeter to 0.311 - 0.312 in. (7.900 -
7.925 ).

(d) Press seal (5) into crankcase to a depth of 0.01 to 0.02 in. (0.25 to
0.50 nm) bel ow crankcase surface.

(5) Install welch plug (7).

(a) Apply a small amunt of sealing conmpound{Table 2-2, item 11) to welch
pl ug.

(b) Position welch plug on crankcase and flatten plug with a large round
drift and a hammer.

(c) Make sure welch plug is below the crankcase surface.
(6) Install cup plugs (15). There are four 12 nm plugs and one 9 nmm cup plug.
All cup plugs are coated with a small anount of sealing conpound

[2-Z)] item 11) and installed to a depth of 0.11 to 0.12 in. (2.7 to 3.2 MM
bel ow surface of crankcase.

(7) Install four 1/8 in. pipe plugs (16). Pipe plugs are coated with teflon
sealing conpound ([Table 2-2.] item 11) and installed to a torque of 4.4
ft I'bs. (6 Nm.

(8) If renoved, install locating pins (10) and pin (17).

(9) Apply sealing compound ([Tabl'e Z2-Z7,] item 7) to six screws (11).

(10) Install tw feet (14) and secure with six screws (11), |ockwashers
(12), and washers (13).

(11) 1f renoved, apply Loctite (Table 2-2] item 11) and install screws (20),
washers (21) and bracket (19).

e. I nstallation.
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COOLER

Renpval .

CAUTION

Do not apply air pressure to the crankcase to speed
the oil drain process. Air pressure can force the oil

seal s out of the crankcase.
NCTE

To expedite the oil draining process, block unit

opposite drain valve.
to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8-

Drain engine oil, refer
par agraph 3-30.

646- 12/ TO 35C2- 3-386-31 namnual,
Renove battery, refer to TM 05926B/06509B-12/ TM 5-6115-615- 12/ NAVFAC P- 8- 646-
12/ TO 35C2-3-386-31 manual, paragraph 4-22.

Di sconnect hoses (1 and 2, Hagure 7-35) fromoil filter adapter el bows.

Remove screw (4) and clamp (5).
clanp (7), and renove oil cooler

(8) from cover (9).

Renmove screw (6),

Renove hoses (1 and 2) and sleeves (3) from oil cooler (8), taking care not

to damage the oil cooler.

HOSE (LONG)
HOSE {SHORT)
SLEEVE
SCREW
CLAMP
SCREW
CLAMP

. OlIL COOLER
. COVER

CONOIBWN =
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Figure 7-35. Engine G| Cooler.
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b. Repair. Bent cooling fins may be repaired by carefully bending fins.

c. Installation.

NOTE

Be sure that the short hose is installed on top fitting
of oil cooler.

(1) Carefully install hoses (1 and 2, [Figure 7-35)] and sleeves (3) onto oil
cooler (8).

(2) Secure oil cooler (8) to cover (9) with clamp (7) and screw (6).
(3) Install clanp (5) and screw (4).
(4) Connect hoses (1 and 2) to oil filter adapter elbows.

(5) Install battery, refer to TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8-
646- 12/ TO 35C2-3-386-31 manual , paragraph 4-22.

(6) Fill engine with the proper amount and type of engine oil. Refer to

TM 05926B/ 06509B- 12/ TM 5- 6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO 35C2- 3- 386- 31
manual , paragraph 3-30.
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CHAPTER 8

MAI NTENANCE OF THE ENG NE CONTROLS AND | NSTRUMENTS

8-1. GENERAL. Theengine control circuit board contains five separate circuits and
the ammeter sealing resistors.

a. Field Flashing Crcuit. The field flashing circuit provides a generator
flashing current during engine starting. The flashing circuit renoves the flashing
current once the engine is at its normal operating speed. Flashing of the generator
field windings ensures that the generator output wll buildup properly.

b. GowPlug Crcuit. The glow plug circuit provides current to the engine gl ow
plug during engine starting. The circuit disconnects the glow plug current when the
engine reaches its normal operating speed.

c. Start Disconnect Circuit. The start disconnect circuit senses the battery
charging stator output. \Wen the stator output reaches a "breakover" val ue the
field flashing and glow plug circuits are disconnected.

d. Fuel Punp Gircuit. The fuel punp circuit is switched on and off by the fuel
level switch in the fuel tank. \en the fuel level falls below a certain point, the
fuel punp circuit activates the fuel punp. \hen the fuel level rises to a certain
point, the fuel pump circuit switches off the fuel punp.

e. Low Fuel Cutoff Circuit. When the fuel level in the fuel tank falls bel ow
a certain point, the low fuel cutoff circuit will de-energize the fuel shutdown
sol enoid. When the fuel shutdown solenoid is de-energized, the fuel supply is
cutoff to the fuel injection punps.

f. Circuit Protection. The circuit board uses diodes to protect against damage
caused by the reversal of battery cables and voltage spikes.

8-2. ENG NE CONTRCL CIRCU T BOARD.

a. Repair of the engine control circuit board is linmted to the replacenent of

defective relays Kl, K2, K3, or K4 I f replacement of relays does not
correct the circuit board defect, the engine control circuit board nmust be
repl aced.

b. Using a nmultimeter and an appropriate power source, |locate the defective
relay on the printed circuit board.

c. Renpbve screws securing relay.
d. Renove the defective relay fromthe relay socket.

e. Replace new relay and screws.

f. Test circuit board, refer to TM 05926B/ 0650913-12/ TM 5-6115-615- 12/ NAVFAC P- 8-
646-12/ TO 35C2- 3-386-31 manual, paragraph 4-73.

8-1/(8-2 blank)
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CHAPTER 9

MAINTENANCE OF CGENERATOR CONTROLS AND INSTRUMENTS.

9-1. GENERAL. This chapter covers the testing and naintenance of the frequency
transducer, frequency meter (60/400 Hz Sets), and control box assembly. The
frequency converter on the 28 VDC generator set is used as a sensing unit for the
tachoneter which indicates the revolutions per ninute (rpm) of the generator set.
The frequency transducer on the 60 and 400 Hz generators is used as a sensing unit
for the frequency neter.

9-2.  CONTROL BOX ASSEMBLY.

a. Removal. Refer to TM 05926B/06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P- 8- 646- 12/ TO
35C2- 3-386-31 manual, paragraph 4-58.

b. Repair. Repair of the control box assenbly is acconplished by the
repl acenent of defective conponents. Refer to individual conponents in this
manual and in the operator/organi zati onal manual for procedures descri bing
their renoval. Repair of the voltage regulator is described ip_paragraph 5-9
and repair of the engine printed circuit board is described ifi_paragraph 8-Z]

9-3. FREQUENCY METER  MEP-016B/ MEP-021B (60/400 Hz) Sets Only.
a. Testing.

(1) Connect a frequency meter which is known to be good across the frequency
meter connections. Connections nust be in parallel with neter being

t est ed.

(2) Start and run generator set.

(3) Both frequency meters should indicate the same frequency. Adjust neter
being tested as required.

(4) If adjustment does not bring frequency neter to frequency on test neter,
repl ace frequency neter.

b. Replacenent. If meter is defective, follow replacement procedures given in
the TM 05926B/ 06509B- 12/ TM 5-6115- 615- 12/ NAVFAC P-8-646-12/ TO 35C2- 3- 386- 31

manual , paragraph 4-66.

9-4. FREQUENCY TRANSDUCER.

a. Testing (On generator set).

(1) Stop the generator set.

CAUTION

When testing frequency transducer (Figure 9-1), a
| oad resistance of 1100 + 27 ohns or a frequency neter
must be connected across terminals - and +.
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FREQUENCY TRANSDUCER
(BACK)
L L + —
M M M
SISISIRNIR
L TERMINAL / + TERMINAL
/ N\
L TERMINAL -TERMINAL

Fi gure 9-1. Frequency Transducer Testing.

(2) Start the generator set and neasure input voltage across termnals L-L with
a multinmeter. This voltage will normally be 120 volts AC for 60 Hz and 400
Hz sets and 24 volts AC for the 28 volt DC sets.

(3) Cbserving polarity, neasure DC microampere current output on + and -
termnals of the frequency converter. This DC mcroanmpere current should
be within a 0 to 200 nicroampere range.

b. Testing (on test bench).

(1) Connect a waveform (signal) generator across termnals L-L on the frequency
t ransducer.

(2) Connect a resistance providing a total load of 1100 * 27.5 ohnms across
terminals + and - on the frequency transducer or connect transducer to

frequency neter.

(3) Coserving polarity, neasure DC mcroanpere current output on + and -
termnal of the frequency transducer.

(4) Test frequency transducer as follows:
(a) 400 Hz frequency transducer.
1 Apply an AC input voltage between 114 and 126 volts to L1 and L2.

2 Wth an input frequency of 360 Hz output current should be 0.0 to
10 m croanperes.

Wth an input frequency of 420 Hz output current should be 190-210
m croanper es.

lwo
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Qutput current should vary linearly between 0 and 210 nicroanperes
with an input frequency between 360 and 420 Hz.

(b) 60 Hz frequency transducer.

Apply an Acinput voltage between 114 and 126 volts to L1 and L2.

Wth an input frequency of 55 Hz output current should be 0.0 to 10
m croanper es.

Wth a input frequency of 65 Hz output current should be 190-210
m croanper e.

Qutput current should vary linearly between O and 210 mi croanperes
with an input frequency between 55 and 65 Hz.

(c) 28 VDC frequency transducer.

Apply an AC input voltage between 19 and 28 volts.

2 Wth an input frequency of 55 Hz output current should be 0-10
m croanper es.
3  Wth an input frequency of 85 Hz output current should be 190 to
210 m croanperes.
4 CQutput current should vary linearly between O and 210 mi croanperes
with an input frequency between 55 and 85 Hz.
Cal i brati on.

(1) If the frequency transducer does not neet the testing requirements,
recalibration of the transducer may be required.

(2) Renpbve access cover.

(3) The calibration screw offers the follow ng adjustnent ranges:

o

400 Hz Converter - 100 = 20 microanperes (+ 4 Hz) with 120 volt
400 Hz input.

60 Hz Converter - 100 + 20 microanperes (£ 1 Hz) with 120 volt 60
Hz input.

28 VDC Converter - 100 + 20 mcroanperes (+ 1 Hz) with 24 volt 60
Hz input.

(4) Secure access cover.

Repl acement. If neter is defective, follow replacenent procedures given in
operator/organi zational manual .

9-3/(9-4 blank)
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CHAPTER 10

GENERATOR SET TEST AND I NSPECTI ON AFTER REPAI R OR OVERHAUL

Section |. GENERAL REQUI REMENTS

10-1. GENERAL. The activity performng the repair or overhaul is responsible for

the performance of all applicable tests and inspections specified herein.
Activities perform ng maintenance on any portion of the generator set nust perform

those tests and inspections required by the applicable conponent or system repair
instructions.

Section 1. | NSPECTI ON

10-2. GENERATOR SET.
a. Inspectentire set for |oose, missing, or damaged parts.
b. Check that each part is properly painted.
c. Check that auxiliary fuel line and grounding rods are properly secured.
10-3. ENG NE. Inspect that proper lubricating oil is at the required Ievel.
10-4. W RI NG HARNESSES. Inspect that all wiring harnesses are properly connected

and that all connectors are tight. Check that all wires are secured away from
movi ng parts which mght damage wires.

Section II1l. OPERATI ONAL TEST

10-5. OPERATIONAL TESTS. Refer to Table 10-1for operational testing of MEP-016B
(60 Hz) generator set. Refer td_Table 10-2 for operational testing of the MEP-021B
(400 Hz)generator set. Refer [0 _Tabl'e 1013 for operational test of MEP-026B

(28 VDC) generator set.

Tabl e 10-1. Test Schedule (MEP-016B/60Hz).

Test Method
Test (M L- STD- 705) Requi renent s
Qpen circuit saturation 410.1 Maxi mum 0. 25 anpere at rated
curve (one point at vol tage and speed.

rated vol tage)
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Tabl e 10-1. Test Schedul e (MEP-016B/ 60Hz) - conti nued.

Met hod
Test M L- STD- 705) Requi renent s

Rated |oad current 413.1 Maxi mum 0. 77 anpere at rated

saturation curve (one vol tage and speed

point at rated voltage)

Power i nput 415.1 M ni mum efficiency of 70
percent when neasured after 1
hour stabilization at rated
vol tage, speed and load (0.8
pf) and 80 percent at 1.0
pf.

Efficiency = Load (kw) X 100
| nput Power (kw)

Over speed 505. 3 Perform at 110 percent of
rated speed for 10 M nutes.

Vol tage waveform 601. 4 I ndi vidual harmonic 3

(harnoni ¢ anal ysi s) percent maximm with all
harnoni cs above 0.1 percent
recorded at no load and
rated load for 3 phase and
si ngl e phase.

Short circuit 625. 1 200 percent of rated current
for 10 seconds.

Heat run (tenperature 680. 1 Maxi mum tenperature rise for

rise) stator windings 75°C
(135°F), at rated load at
125°F anbient.

Hum dity 711.1 Perform 614.1 in lieu of

10-2

608.1. The voltage
regulation fromno load to
rated |oad and from rated
load to no |oad shall not
exceed 4 percent of rated
voltage. There shall be no
deterioration that affects
performance of the generator
assenbly or insulation
resistance less than 1
megohm
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Table 10-2. Test Schedul e (MEP-021B/400Hz).
Test Met hod
Test (M L- STD- 705) Requi renent s
Cpen circuit saturation 410.1 Maxi mum 0. 50 anpere at rated

curve (one point at
rated vol tage)

Rated |oad current
saturation curve (one

413.1

point at rated voltage)

Power i nput

Over speed

Vol tage waveform
(harnoni ¢ anal ysi s)

Short circuit

Heat run (tenperature
rise)

Hum dity

415.1

505.3

601. 4

625.1

680. 1

711.1

vol tage and speed.

Maxi mum 0. 96 anpere at rated
vol tage and speed.

M ni mum efficiency of 75
percent when neasured after
1 Hour stabilization at
rated vol tage, speed and
load (0.8 pf) and 80 percent
at 1.0 pf.

Efficiency = Load (kw) X 100
[ nput Power (kw)

Performat 110 percent of rated
speed for 10 minutes

I ndi vidual harnonic 3
percent maxi mumwth al

har noni cs above 0.1 percent
Recorded at no | oad and
rated | oad for 3 Phase and
si ngl e phase.

200 percent of rated current
for 10 seconds.

Maxi mum t enperature rise for
stator w ndings 75°C
(135°F). At rated load, at
125°F anbi ent.

Perform 614.1 in lieu of
608.1. The voltage
regulation fromno load to
rated load and fromrated
load to no load shall not
exceed 4 percent of rated
voltage. There shall be no
deterioration that affects
per fornmance of the generator
assenbly or insulation
resistance less than 1
megohm

10-3



MARINE CORPS TM 05926B/06509B-34

ARMY TM 5-6115-615-34
NAVY NAVFAC P-8-646-34
AIR FORCE TO 35C2-3-386-32

Table 10-3. Test Schedule (MEP-026B/28VDC).

Test Met hod
Test (M L- STD- 705) Requi renent s
Qpen circuit saturation 410.1 Maxi mum 0.25 anpere at rated
curve (one point at vol tage and speed
rated vol tage)
Rated |oad current 413.1 Maxi mum 0. 77 anpere at rated
saturation curve (one vol tage and speed
point at rated voltage)
Power i nput 415.1 M ni mum efficiency of 72
percent when neasured after
1 Hour stabilization at
rated voltage, speed and
| oad.
Efficiency = Load (kw) X 100
[ nput Power (kw)
Over speed 505.3 Perform at 110 percent of
rated speed for 10 ninutes
Short circuit 625.1 200 percent of rated current
for 10 seconds.
Heat run (tenperature 680.1 Maxi mum tenperature rise for
rise) stator wndings 75°C
(135°F). At rated load, at
125°F anbi ent.
Humi dity 711.1 Perform 614.1 in lieu of

608.1. The voltage
regulation fromno load to
rated |oad and from rated
load to no |oad shall not
exceed 4 percent of rated
voltage. nere shall be no
deterioration that affects
performance of the generator
assenbly or insulation
resistance less than 1
megohm
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Equi prrent .
RADI O SUPPRESSI ON
M L- STD- 461 Radi o Interference Suppression.
MAI NTENANANCE
T.01-1-1 C eaning of Aerospace Equipnent.
T.01-1-2 Corrosion Control and Treatnent for Aerospace
Equi prrent .
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T.0 35-1-12 Components and Procedures for Cl ening Aerospace
G ound Equi pnent .
T.0 35-1-26 Repai r/ Repl acement Criteria for FSC 6115 Aerospace
G ound Equi pnent .
T. 0O 35-1-524 USAF Equi prrent Regi stration Number Sytem Applicable
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™ 5-764 El ectric Motor and Generator Repair.

T™M 5-766 El ectric Power Generation in the Field.

TM 5-6115-615-24P (A) Organi zational, Internediate (field) Direct Support
SL-4-05926B/ and General Support and Depot Maintenance Repair

06509B- 24P/ 2 (MJ) Parts Lists.
SHI PMENT AND STORACE:

T.0 35-1-4 Processing and Inspection of Aerospace G ound
Equi prent for Storage and Shipnent.

T.0 38-1-5 Processing and I|nspection of Non-Munted, Non-
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Shi pnent .

DESTRUCTI ON OF MATERI AL

T™M 750-244-3 Procedures for Destruction of Equipment to Prevent
Eneny Use.

MAI NTENANCE FORMS AND RECORDS:

DA PAM 738- 750 The Arny Mintenance Managenment System

DA PAM 310-1 Consol i dated Index of Arny Forms and Publications.

SL-1-2 Marine Corps Index of Authorized Publications for
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T™M 4700. 15/1 Marine Corps Forns and Records Procedure.

NAVMC Form 10772 Reconmendat i ons for Changes and Inprovenents for
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